METHOD AND SYSTEM FOR SEARCHI NG | NFORVATI ON USI NG CODED MARKS FI ELD OF

| NVENTI ON The present invention relates generally to nethods, systens and
apparatus for interacting with conputers, and, nore particularly, to

nmet hods, systens and apparatus for enabling searching of stored

i nformation. The invention has been developed primarily to allow a |arge
nunmber of distributed users to interact wth networked information via
printed matter and optical sensors, thereby to obtain interactive printed
matter on demand via hi gh-speed networked color printers. Although the
invention will largely be described herein mﬁth reference to this use, it
limted to use in this field.
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PCT/ AU0O/ 00517 and PCT/ AUOO/ 0051 1 NPA122-SG 2 The di sclosures of these
co- pendi ng applications are incorporated herein by cross-reference.
BACKGROUND Conputer systens that enable users to search stored infornmation
are well known. These systens generally allow a user to enter search terns
via a keyboard and then display the search results on a conmputer nonitor.
The conputer or term nal through which the user interacts with the system
may be separate and renote fromthe conputer(s) which carry out the
requested search. Recently, the Internet has provided users with access to
a large distributed store of informati.on, as search engines for
searching this infSAEFTSR BSIRRBERE a@“—mflwwt@ﬁ“f"ébyzﬁﬁ“(5“5“]“(3&| ve of the
present invention to provide a new nethod and system for enabling

sear chi ng of §k§@§®ysnfornation In a first aspect of the invention there
is provided 'y to enabl e person to search storq i nformation
utilizing a searcﬁmwgﬁﬁgng@%FW@%WFh?éﬁmBﬁW@‘ﬂm?ﬂP?ﬁ%ge' N SELPEH™r equest
f or m i ncl udigmgrallyrflaprarest fogricr siciateing ga ¢ igybogd @ Serodwplpetipusessh resuithym agomppigic e

havi ng codeghofl@t @hel BEueEA t38indd throddh WhidR Mt bded/intrhictd B 18 8RS hay RGERSE addOr m and

O 2 P bt o8l ol SLSLENGRRAL DL AlucbDGgEAT N request Torm the et hod

including the step causin he se request form and the coded data
to be printed ont necenhﬁthsmrefna@l& pRURS @4 twittdcdeds to dSbrfALlistiBIRA QLS biyriforh@ELisVi NG, 1N

a conputer %glgsge%hén%,gg&asgalmggggtg@lmmgtrogm a sensing device, the indicating
data indicative of th an 1dentity of the search request formand a

position of the sensing device relative to the search request form the
sensi ng deviSUMMARNOR INVMENTION operatively relative to the search request
form generati ngitihe dbjativeCalttiepgsetiaitrantiof g tbvidt a heasdthop ardtsyehl fyr comligensi ng
at | east sopm.of; fhGaGREQGdata in the vicinity of the position; and
identifying, in the conputer systemand fromthe indicating data, at |east
one par anet érafirseds@ttiofiy iiventiorthve ispeaiddla metad wesdble 2 pdren atearthemsd inometiopar anet er

sel ected fr qmzm@ea&m st eog.mwe@niags@ae,aﬁgaame@@sr@meﬁcﬁamgammam Mahd @bl e

par anet er. he .i nvent.i S a met hod
to enabl e aa scarc re ues% tllqe Slllg hng c%ded (}ata mdma{gweo an 3 entlrtjir op 1 eiscalrc!h reqlpag(f?)rm an?%

0 SEarc de&fch request
form print eél‘lfélﬁlf‘t?“’&m%‘ﬁl@‘fué%’éthe SFﬁ‘f‘é“fﬁ‘ééfoéﬁthﬁéﬂﬁflﬂ?églf’luq“ﬁfhé“‘fph‘tfl udi ng i nformation
relating to a seasofithe @gtiesduest fofteans the kaiedataw benginteioa@ dhedataer sitralitiant | ve of
an identitygpfi.ihgysearch request formand of a plurality of reference
points of the search request form the nethod including the steps of
receiving, in a oonpul éra Sypteenysen, ndigitiesdataf fom 4 hesigelavienthy @duegt dakor m

Cat‘s' P% [ nln?l@a%ﬁcb@% JnQdexrltﬂEbf 'Eh@geﬂ%srtequesg IGI%’I aﬁ@?—ﬁcﬁhonro?fﬂyﬁl%tng Ee@ﬂ&é’%ﬁtge Q@hepr inted
onto e sur

cei ti at a froma
sensi ng devi€e, reglﬁe | ndfxebsa? Sinﬁ devcf a - tnd ;”P&' O%fatw% rel?uq% tﬁe S?ae?]raﬁ rﬁ%‘ f“}’} of the
search requ erapraipgihaindieide é“aﬁ’é%‘l ¢t Ie%ﬁwamﬂy P‘hfénsg‘é‘ﬁ Epshymeld i eadeddgt i fhe vﬂ@nﬂvo t he

of the position; and

\‘ identifying, in the computer system and from the indicating data, at least one parameter relating to
the search request, the at least one parameter selected from the group comprising an action parameter and a

variable parameter.

In a second aspect of the invention there is provided a method to enable a person to search stored information
utilizing a search request form printed onto a surface, the search request form including information relating to
a search request, the surface having coded data indicative of an identity of the search request form and of 2
plurality of reference points of the search request form, the method including the steps of

receiving, in a computer system, a request for the search request form;
causing, in response to the request, the search request form to be printed onto the surface;

receiving, in the computer system, indicating data from a sensing device, the indicating data
indicative of both an identity of the search request form and a position of the sensing device relative to the

search request form, the sensing device, when placed operatively relative to the search tequest form,
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search request form the sensing device, when placed operatively relative
to the search request form NPA122-SG 3 generating the indicating data
based at |east partially on sensing at |east sone of the coded data in the
vicinity of the position; and identifying, in the conputer systemand from
the indicating data, at |east one paraneter relating to the search
request, the at |east one paraneter selected fromthe group conprising an
action paranmeter and a variable paraneter. In a third aspect of the
invention there is provided a nethod to enable a person to search stored
information wutilizing a search recLuest formprinted onto a surface, the
search requéF g hhinfiaie dit Wy i FPOrHaP B e Ftéef“it irgre pighe cyleddaa Pl ViPBHuest |

t he surface Oﬁaﬂmﬂgn@@ded data indicative of at |east one paraneter of t he
search request, the at |east one Bararret er sel ect ed1 fromthe r oup
conprising an act TSR P P ASTEP T ST 2\ PAT o8 B e ipep % AEpa one pprpRster ‘%’étf“ﬁ(?d

i ncl udi ng t ke seickpamet fthe @Rlerstiopgpatahiter sebsetrdcftem the gueersemfrigngrnasigh rateete odeéd dat a
to be print egdadd@midie surface substantially sinultaneously; receiving, in
a conputer system data froma sensing device regarding said at |east one
par anet er  dntlthirdegpagt di thrgnversionethresis preyided drecthedin siabley» eheswr te esarphestozet! infpameticy t he

sear ch r equesitzing Osedigh rdgit@ fS R fSited ghtod ik Ahe sRERquediDMEIEkhdieY iafbinutn fdtink oe sear ch

request for ., QeoatAh Bl mn&@&e@da&%@m o@g1e§s@,sn9pa@atmtl-,r%a§etseagngqﬁsanhaﬁet er
using at |east sone of the coded data and substanti al si nul t aneousl y

generating tH& °'H£fré{““'fe’éﬁﬁ?‘?5‘| fiog Gorse SRR BR B ETOR PR %ga“f%a PRESd%r ch
request for mpethaingudirgtiesErset i ng, in the conputer system said novenent of
the sensing device as it relates to sai east one paranet er n a
fourth aspect of PH&E PRYFEH PEA PPHRaPE t‘1°§°‘i5‘f‘%§?|*‘a%"'of’“5te‘h%‘f°ﬁ‘ge “‘?83 Sé‘ﬁté%‘f‘dé a
person to searletrostored information utilizing a search request form
printed onto a surface, the search 1 uest f rmlnc I(]‘P |tnformatt| on
relating to a seXFERE PAGoRuE SYHebR a&m‘ﬂ%a‘\’/‘?cﬁwgar g &% dat’a™ igedt i ve of
at | east onendgegpraipgpaypmegifol hhgensiie davietrelptive)tgdhs earch W@esaform the geasing geyise, yhanamet er
sel ect ed fr @idvetl Retivg foObk{kestsd faQuicht Sirih Greriatingl Gt Hedivephidlin A taElEast dftChardmellising B] €

par anet er, tlegs?sommtd@ Q&!ecf dae !mH glb{lbguah)hs%nuﬂngﬂﬁy ggiteraﬁlﬁ(ﬁ'g 'défd rEngmé i} ofn Iﬁ&mfﬁt er

system a request for the search request form causing, inh response to the
request, th&CEEHTREUELL™FB'm to be printed onto the surface;

receiving, in the,comtEh. SHtE P HlndiRNAnSSRRE BPi A8 HrGks faQALdI Ng
sai d at Iea§t one parameter and regardi ng nmovement of the sensing device

rel ative to FHhE ¥EEF'®h request form the sensing device, when noved

relative tOIJah&utﬁa%@eEt%ﬂhJ&%@rﬁﬂm 15Cbﬁd§ﬂdedg%&ﬁ‘6d%tehdﬂga5ehs%n ol abeh shRORLALMAY sai d at

| east one paraneter using a
subst anti al | 1llzm§asealrc{1 ueeso g nntacle cﬁltg I;l 5 ace IE feﬁrch re %st fC 0rm mcgduéﬁmfonnatl?n relating to movenent

relative to afeﬁ@ TSN @?ﬁurrfaeﬁawtwd?wmnd@ﬁ‘d of ﬂme@frogamtﬂwm of ﬂiﬁﬁﬂﬂ%féqu%ﬁwt er
system sai ttash@v @ttt sddted foe 18 @R chitprit@\ih £EonaSanicter dhdd \alidS pdraesrahed at | east

Oqe par amet Gkthod including the steps of
- receiving, in a2 computer system, a request for the search request form;
causing, in response to the request, the search request form to be printed onto the surface;
receiving, in the computer systen, data from a sensing device regarding said at least one parameter
and regarding movement of the sensing device relative to the search request form, the sensing device, when
moved relative to the search request form, generating the data regarding said at least one parameter using at
least some of the coded data and substantially simultaneously generating the data regarding its own movement
relative to the search request form; and
interpreting, in the computer system, said movement of the sensing device as it relates to said at least
one parameter.
In a fifth aspect of the invention there is provided a method to enable a person to search stored information
utilizing a physical object including a search request form and coded data, the search request form including
information relating to a search request, the coded data indicative of an identity of the search request form, the

method including the steps of
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In a fifth aspect of the invention there is provided a nethod to enable a
person to search stored information utilizing a physical object including
a search request form and coded data, the search request form i ncl uding
information relating to a search request, the coded data indicative of an
identity of the search request form the nethod including the steps of
NPA122-SG 4 providing a person wwth the search request form receiving, in
a conputer system data froma sensing device regarding an identity of the
person and regarding the identity of the search request form the sensing
device containing the data r egar ding the identity of the person and
generating the dHEPHTEEFEPHNG®EHE THE Ty of the search request form using
at | east sone of recetving ingodhwerdaten.; datafveh aseheipgrdpiop reppepling pridentifeof SRS 8¢ syst em
and from t he.sgatanehRFialotthd 1hrch RiGueit €hew) th fehsin® fevitdtOntdnti :0 Mutaagehdif e ideittlent i ty of
.the se_ar ch ro? tﬁlsuggatn atfd%gnenl'Lt' éﬁ §a§%¥e§§dﬁfg% %@ﬁ&'ﬂf tﬂlergeaﬁ:h t%!;\?éstt Hmﬁﬁipgeaglteastqgmetope
invention therei1s p ovi d 3 a systemto enable a person to search stored

i nf ormati on eGP SPHg a search request formprinted onto a surface, the
search request fOmfifyihgio khg chimpger bystrogoifigni thyvate wiagling fagidenity ofghegesan e the equest ,
the surface ;pamipg cLRHedudata ke &add ve of an identity of the search
request for rirl]l asgi'gl as(}))th E%the itl)nlfen {01('13‘ !h!:r:g' rg\}cideg ae sf s%rm%nega%lcg?ér{%& 3 seQrT:h stonﬁinﬁr%o(ﬁh request
form the sys em’incl udi ng a conputer gystemvvh ch: causes the search

request f or niliginge £ gt SF Fiardontod sEedies AT HPE: icplinsdpiprpayigryelating o
subst anti al layeasi iubst, r@GusHavis chdeCdiangigativerptiindditityrvfthahedrc refyes fomaand efasi ng

devi ce, thepiﬁ%&%&eﬂgp%@méQgcih‘;eﬁﬁeist\fﬁn,%sﬁgﬁﬂgludﬁ@ idenj[i ty of the search
request formand a position of the sensing device relative to the search

request form thEEEKEPHY “4EVi ce, when placed operatively relative to the

search request form  gees e forigh /eabre fop aid da eiigatra b ipaloa hatr e ast

partially on sensi ngnahtdieasitansose of the coded data in the vicinity of

t he pof' ti Onl; ?_nd ' ?ent 'ﬁicéi%%ndiiaﬁ@mé%ﬁl aisiﬁﬂig?ﬁkg, Eh?iniﬁlé!ﬁi@idat@iﬁdidaﬁégftbmﬁ)ne

paranmeter relating to the search request, the east. 0 ar anmet er

sel ected from the gPOtfB s mprreiT Y~y ﬁrgtaip‘Snrfmpogg%sﬁﬁin%%wgﬁ%%vego t\E/"'asfaimsétbI e

paraneter.|ln a severist fogpdie tensyl devioe wiep pleploperivebhgsie h &e PHvE,Bystem t o

enabl e a person togseanehe ishicaingthtaibREr BRpkr@iNy dhtsénkinzt 1w s@ncSBRIcadad Gaequest

formprinted onto a;surf .g%fthetpgﬁﬁomsd%ar ch request formincluding information
st, 't

relating to a search ré"&lu e surface having coded data indicative of

an identity of the sear cffotfistfwesthe pdspie Bt B o8 BFDTRIFEE ©8F P&t er ence
poi nts of the sear clraradqueststhgpmmettreecsy &ethn gonpdourfisngpractieorpotietdsy st em
whi ch: receives a rgou@Rtparbifer i B@vERAHGILT heEHREA thdrIE fIvideRUSERSg endbR aI €SPONSE

to the re ques t, t he pesrs%r?‘ tI;; gegrcg s%%'lf %%0%113&81'1:&]1%@95%&9 reglgst R)H H&@(ﬂon%qts&facte,hlﬁ

surface; o _ _
search request form including information relating to a search request, the surface having

coded data indicative of an identity of the search request form and of a plurality of reference
h points of the search request form, the system including
. a computer system which:

receives a request for the search request form;

causes, in response to the request, the search request form and to be printed onto the
surface; \

receives indicating data from a sensing device, the indicating data indicative of both
an identity of the search request form and a position of the sensing device relative to the search
request form, the sensing device, when placed operatively relative to the search request form,
generating the indicating data based at least partially on sensing at least some of the coded data
in the vicinity of the position; and

identifies, from the indicating data, at least one parameter relating to the search
request, the at least one parameter selected from the group comprising an action parameter and

a variable parameter.
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receives indicating data froma sensing device, the indicating data
indicative of both an identity of the search request formand a position
of the sensing device relative to the search request form the sensing
devi ce, when placed operatively relative to the search request form
generating the indicating data based at |east partially on sensing at |east
sone of the coded data in the vicinitysof the position; and identifies,
fromthe indicating data, at |east one paraneter relating to the search
request, the at |east one paraneter selected fromthe group conprising an
action paraneter_ and variable paraneter. NPA122-SG 5. In a eighth aspect
of the | nveriasg preisal B Pl e LER I IR e R RPNt sear ch

st or ed i nf onmfiizing overcheragept form prigtedontye arleds. treauieistuest foryitcydiveitferdationrelgingtosur f ace,
t he search neguesiuest O MricsiGlinpdbddgdata RbiestiERT it @t duepaddintdd 6f tHeGearcBre @S MER
request, the, suULfAGE.NAYENLGRISEH akdnd AOLGALLYE: Qb Aliowk GRSEeORe par amet er
of the search request, the at | east one paraneter selected fromthe group
conpri si ng MBEEPGR paraneter and a variable paranmeter, the system

i ncludi ng a conpuveputesyygdmeriicinhi ch: causes the search request formand the
coded data to be print ed:uehOscidhCeqSdttdna GR the Sdddaleawd bd pahtldyoms hddultl-@aneous| y;
recei ves indicatingg g?}n%u}];srm%mngbus%ensi ng device regarding said at |east one
paraneter and regardi ng novenent of the sensing device relative to the
search request form thé&EERETIHYS drdirm@ersinpieie HHTREs 1 d BT PY & HE™t he search
request form gener atdiraggdidehrevemprdofda bensing daat @lptivan the semtheeqpesidins, tigadngngnov enent
of the sensing devi g&ic@%nch ok ELRANES th Rar§Bofhsi@m) BRBfne WD BaicaRBOADBREEr . 1N A
ninth aspect of the inventlon Jnere o, RLOYI ded.a SYslem i, Lnabl e a person
‘to search stored information UtiTizing a search request formprinted onto
a surface, the searéf®¥®quest formincluding information relating to a
sear ch r equ@sininthtaipet Fthe fneeten havis frovidedkgttmoadnavleia paiot@ bdarvtestoafl inftmali®@ast one

par anet er  Ofyil . S Feqlist FRHIMESE onto b AiftacR khe sduBBrSduesOiRE: iR Slio8lded ed from
t he group co ri ablfc%heg)egrrcarret er, the

rising. an_action ameter and a va
Syst om | hol SERHTRRCBT IR Ry P ERR T it oY Bl B O BB b e sear oh
request f or fepst enaepsaigier sqlagted-feogifts s ep cpraprisitpen searyuwaneter andypvarippla papyeterabpuest f orm
to be print ecednti@inthe surface; receives indicating data froma sensing
devi ce regarding, sal.d: SRSt one paraneter and regardi ng novenent of the
sensing device relative tgo the search request form the sensing device,
when moved rel ative to fRESEHEHOPEFTELETFEUPH generating the indicating
data, and interprets saicaserpverrento tefreqreteheserrsl jeangst ftmep begrivis oiitp the e at es to
said at | east one surface;

receives indicating data from a sensing device regarding said at least one parameter
and regarding movement of the sensing device relative to the search request form, the sensing
device, when moved relative to the search request form, generating the indicating data, and
3 interprets said movement of the sensing device as it relates to said at Ieast one
. parameter,
In a tenth aspect of the invention there is provided a system to enable a person to search stored information
utilizing a physical object including a search request form and coded data, the search request form including
information relating to a search request and the coded data indicative of an identity of the search request form,
the system including
a computer system for receiving from a sensing device data regarding an identity of the person and
the identity of the search request form, and for identifying, from said received data, a search request, the
sensing device containing the data regarding the identity of the person and sensing the data regarding the

identity of the search request form using at least some of the coded data.

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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paraneter. In a tenth aspect of the invention there is provided a systemto
enabl e a person to search stored information utilizing a physical object

i ncluding a search request form and coded data, the search request form
including information relating to a search request and the coded data
indicative of an identity of the search request form the system i ncl udi ng
a conputer systemfor receiving froma sensing device data regardi ng an
identity of the person and the identity of the search request form and
for identifying, fromsaid received data, a search request, the sensing
device containing the data regarding the identity of the person _and sensing
Che dat a r eqi Bl Ha=Pat2] Sirmroy P 8 Dusr B PRRO R T F THIECI e | oast
some of the goded .datdic RRlE nkheRGmBLRE: mapsg%p&%vmmﬁn&ﬁe@gs ggk g ot her
enbodi nents of the i nvention wi Il now be described, by way of non-limting
exanpl e onl Y™ AMFPE° PRFEFEREE to the acconpanying draw ngs, in which:

NPA122- SG 6 Figfk §lihsBatds 2 boRecBonSERGIBLeHvEs A pridted RErcontl-dd ViQRsHD between a sanple
printed netpage and its online page description; Figure 2 is a schematic
vi ew of a i rFfiger &4t ichmapeiewnelehisalenbinpagef gpensd netpapendiggeingmagedésaiptona net page
page server, and a netpage application server; Figure 3 illustrates a

col l ection 5@“ﬁ§?b§@@”§§?W@%@£ﬁﬁﬁ°ﬁ???ﬁ%ﬁ% i nterconnected via a network;

Figure 4 is /@,s¢ReMRl i Mk @Qﬁﬁoﬁsh@)malla%vt%_hhésg@yﬁwmg&fs A1 A:A0f R4 net page
and its onllpe ﬁage de§CIL§ I on; |%ure 5is a plan view showi ng a
structure of HREl FEYL VS "HPPIFEBE E™a pl an vi ew showing a rel ationship

between a Selyu0f st AR clRGS 13 B RinE Wl UlcED a@Rtma Tiel d of view of a
net page sensing device in the formof a netpage pen; Figure 7 is a

'fl owchart offigare § @gpeispeaiiye vipy o e @pask pay asinichssigsdtigngsialfigdriviengpe Fi gure 8 is a
per spective view of a netqgge.pen and its associ ated tag-sensing
fiel d- of - vi EFFEdREPrPRivherPaidvipwof Bof5mies pra ee1R/BF 8%t oded vi ew of the net page

pen shown i?ig!frie Y BerBmanby lil&k'&ifgmﬂqgﬁj pen c%nn%ﬁep%%tnletgaggdeg%%}m | ARLAM.P4, @ pen

controller for the netpage pen own 1 n Frgures ; Flgurel 1is a
per spect i ve Figire W iOfpergpedtied viewdDLal-a6naet-pageings | Nter; Figure 12 is a section
through the length of the netpage printer of Figure 11; Figure 12a is an
enl ar ged porF'tgi‘%%iﬁfsecﬁ‘?“g‘m“@ﬂf?“&hﬁ##@’a%%‘%?fi%ﬁe bf the duplexed print

engi nes andf%&?ﬁa%@%%armaﬁﬁﬁﬂpﬁ o 15 GUEE (dBonloBindiy 5&?%&%%h%k§M%%%m&he I nk
cartridge, ink, arr an ﬁ ue paths, and print engines o {'hé™ e page
printer of PEF@liPes 11 and 12; Figure 14 is a schematic bl ock diagram of a

printer con L EQhed RS J prigter Wl 14 ELL obdhe o 12;
B gure 181 2eit 1% 1 uBhed N, P} BEASABL W B unP (R, R P MLER of 0o BB T2 o1
and Menj et r PHYT offisEeds ™ ¢ d8soci ated with the printer controller shown in

Fi gure 14;

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

3 Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads

associated with the printer controller shown in Figure 14;
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;

Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the netpage

printer of Figures 10 to 12;
Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;

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

shown in Figure 13;
Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;
Figure 21 is a schematic view of a user class diagram;

Figure 22 is a schematic view of a printer class diagram;
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Figure 16 is a schematic bl ock diagram of the print engine controller shown
in Figures 14 and 15; Figure 17 is a perspective view of a single Menjetm
printing elenent, as used in, for exanple, the netpage printer of Figures
10 to 12; Figure 18 is a perspective view of a small part of an array of
Menjeff printing elenents; Figure 19 is a series of perspective views
illustrating the operating cycle of thezMenjetmoprinting elenment shown in
Figure 13; Figure 20 is a perspective view of a short segnent of a

pagewi dth Menmjetm printhead; Figure 21 is a schematic view of a user class
di agram Fi qur e 22 i.s a schematic yiew of a printer class diagram

NPA122- SG 7 F'8Ef Gt BoBHf 8o apn 8Hat @™ vi ew of a pen cl ass diagram Figure
24 is a scheght bGs MWk iewPRaARladiGRld: @ @SS _diagram Figure 25 is a
schematic view of a docunent and page description class diagram Figure 26
I S a schenntFigare % ischehatiavickat udvanent an gspgeaptiovierdgliep ¢l ass di agram  Figure
27 is a schematic view of a term nal elenent specialization class diagram
Fi gure 28 i s EdHSHERYIE VIS Ehfoemey 28 pyt seerdpeiefite™®peci al i zati on cl ass

d! agram F IF%H‘Q%iga%gl‘llez’ﬁati@\/iapo??@ﬁl}nkl%lel}{én&i‘gci Izati Jﬂays%%%r!nh;nk el ement cl ass
diagram Figure 30 1s a schematic view of a hyperlink el enent

speci al i zat iF@ire £dig:SSherthtiogdwaony statiddlciickt @ecilizatids class Ggheymat i ¢ vi ew of a
hyperlinked group class diagram Figure 32 is a schematic view of a form

cl ass di agr dlfire 290 agehereationev ok ypedinhelymgnt pless d4s@W of a digital ink class

di agram Figure 34 is schenmat | wof .a.field el enent specialization

c Vie - a fi
cl ass di agr af‘ﬁ“ew |agSfPFnéa1 S eg%ééenn%?tfpéma\lﬁaté%c%? “Checkbox field class
di agram Fi gigaen36 sinsmade S&heiBhetitkel brely ok digradnext fiel d cl ass di agram
'Figure 37 is a schematic view of a signature field class diagram Figure
38 is a fl oRielrailts agfherpptic Viewpdt foprebedisgimg al gorithm Figure 38a is a
detailed flowchgrt of one step of the flowhart of Figure 38, Figure 39 is
a schemat i C(BW%%’S&S& - ‘é"de@“’iaecﬁﬁligrmk&lﬁs%ﬁ@’ el ement class diagram Figure 40
i's a schenmbipigge i€\ AicPSeldleRhdnQpecidiBhibY &4 daiaRERt OCOl ; Figure 41 is a
schematic view of a hyperlink request class diagram Figure 42 is a
schemat i c viFigwe Pfis aachbmeperidw ofdehaidos fichitclag diagpnot ocol ;  Figure 43 is a
schematic view of a form subm ssion protocol; Figure 44 is a schematic view
of a set of FEYEY THIPEPHALR f 1 BWHSEEH_Ft™ i cons; Figure 45 is a schematic

view of a S@Ly0f7 iUSBEmatilVi&lof AGRPARA hQ¥QHL,. €l ement icons; Figure 46 is a
schematic view of a resource description class diagram

Figure 38 is a flowchart of an input processing algorithm;,

Figure 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 subscription delivery protocol;

Figure 41 is a schematic view of a hyperlink request class diagram;

Figure 42 is a schematic view of a hyperlink activation protocol;

Figure 43 is a schematic view of a form submission protocol;

Figure 44 is a schematic view of a set of user interface flow document icons;
Figure 45 is a schematic view of a set of user interface page layout element icons;
Figure 46 is a schematic view of a resource description class diagram,

Figure 47 is a schematic view of a netpage directory class diagram;

Figure 48 is a schematic view of a netpage index class diagram,;

Figure 49 is a schematic view of an e-mail index class diagram;

Figure 50 is a schematic view of a World Wide Web index class diagram;
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Figure 47 is a schematic view of a netpage directory class diagram Figure
48 is a schematic view of a netpage index class diagram Figure 49 is a
schematic view of an e-nmail index class diagram Figure 50 is a schematic
view of a World Wde Wb index class diagram NPA122-SG a Figure 51 is a
schematic view of a NetNews index class diagram Figure 52 is a schematic
view of a full-text index class diagrang Figure 53 is a schematic view of
a digital ink class diagram Figure 54 is a schematic view of a search
user interface flow, Figure 55 is a schematic view of a search form
Figure 56 is, a schematic view of an advanced search form Figure 57 is a
schematic viFl8He OFS HeBYH AT s ¥ eh e84 ¥ Fage; Figure 58 is a schematic
vi ew of Vorlgd Wde MERSEAr SR8 Wik SP@lem, Figure 59 is a schematic view
of an e-mail search results page; Figure 60 is a schematic view of a
Net News searrglre fesitibsatipager a Fgiglinkela®diagad; a schemati ¢ vi ew of a net page
directory subcategory list page; and Figure 62 is a schematic view of a
net page di r EETBIYS SSHBRAE B CBHUY M FRFSODETAI LED DESCRI PTI ON OF PREFERRED
AND OTHER EI}{E{@ : , : et TMis a trade mark of Silverbrook
Research Pry t%%startda\%t@fa%%ﬂfﬁ’ preferred enbodi nent, the invention is
configured tRuweik sWikhdic fifief aabpageeretongr ked conputer system a detailed
overview of which follows. It will be appreciated that not every
i mpl ement at FBwHe S Astheprie Bioat etpge POy B8t or even nopst of the specific
details and oxl ansl.ans. 4l SCURREL RS BN LELALI on Lo the basic system
However , theglérystemls descri p inits nos p(‘,gdrrpl ete formto reduce the
need for extFihndlisa sknsh8l SRGem\MABINsA8IPpkHg t 0 understand the context in
‘which the preferred enbodi nents and aspects of the present invention
oper at e. | nFigwe @fis asehermay wew of iéetNsyesbashreeddts fags m of t he net page system enpl oys
a conputer interface in the formof a ma%ped surface, that is, a physical
01'5]11st

surface whi CEURYATATPREIT Ervef HIRBEE UFgog vy PRe*™urface maintained in a

conput er Sy$LeM: iskNG et SLBREERcEAbREMHRY b£d DY an appropriate
sensi ng device. Depending upon the specific inplenentation, the map

references may be encoded visibly or invisibly, and defined in such a way
that a | ocal query on the mapped surface yields an unanbi guous nap

reference both g, eh Besmbra e BREASAb 6 o ALs BBGowERSS Comput er

system can contai n_i ntor ma ) ures on mapped surface, and
such i nf or mAf'FSH™EaN" i)téad“rr@flﬁ"’?%\‘/"élﬂmg ?%affggtﬁuﬁ'a“ﬂmf‘lgf erences supplied by a
sensing device ugeg Wrddh LG RPRE Hveatdh: A6 RurdiNg whid T2 RLALRR LRa
retrieved can ttake t he tf'10 m of e}cy ]91;112 Whtl clpb are _|tnd|tt | at ed . y t the conput er
system on b&REIT S”Sﬁ‘“"t*‘ﬁ&“&‘{)‘é’?’%ﬁf‘”o? R PR S e P HE BHE ST PSRt %r act i on
with t he suiflaeessarifyemody aler even most of the specific details and extensions discussed below in relation to

the basic system. However, the system is described in its most complete form to reduce the need for external

reference when attempting to understand the context in which the preferred embodiments and aspects of the

present invention operate.

In brief summary, the preferred form of the neipage system employs a computer interface in the
form of a mapped surface, that is, a physical surface which contains references to a map of the surface
maintained in a computer system. The map references can be queried by an appropriate sensing device.
Depending upon the specific implementation, the map references may be encoded visibly or invisibly, and
defined in such a way that a local query on the mapped surface yields an unambiguous map reference both
within the map and among different maps. The computer system can contain information about features on the
mapped surface, and such information can be retrieved based on map references supplied by a sensing device
used with the mapped surface. The information thus retrieved can take the form of actions which are initiated
by the computer system on behalf of the operator in response to the operafor’s interaction with the surface

features.

In its preferred form, the netpage system relies on the production of, and human interaction with,

netpages. These are pages of text, graphics and images printed on ordinary paper, but which work like
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In its preferred form the netpage systemrelies on the production of, and
human i nteraction with, netpages. These are pages of text, graphics and

i mges printed on ordinary paper, but which work |ike NPA122-SG 9
interactive web pages. Information is encoded on each page using ink which
is substantially invisible to the wunaided human eye. The ink, however, and
thereby the coded data, can be sensed by an optically inmgi ng 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 sign reference Wprk server.

I n one embodifEit Webpaset Infapparieniggiconss °Hgaﬁtdp36‘£“s‘3g g@*é‘“ﬁ“%““ﬂﬁt‘“éﬁ%f P&l |y
recogni zed amdeddomanayet Bl ink, bovprampudttierbittmepded qhtatf:héﬂe ﬁeete‘plafgeopt@%lmw regl | ow ng
forms to befduhds@dedidtne nbeOdda@r enbodi ments, signatures recorded on a

net page are automatically verified, allow ng e-commerce transactions to be
secur el y aut hori z&dhe pirrid| frmsactive bustehs and hiiegjuks en gich page 53 ba eliskkd it rargetel  can
represent  ardgidb: GrGdibiviedsml MBI brGdsigi BrelR@nckd th b Rlvork sitvdd Yin dnbl emtd@ednt, At h

physi calty. vBfkn o b b MhilecROR 1B ec BB ALBIER Lo compitl B GORIHAEAL | 0N

bet ween the pen t page system exa "Request” form
cont ai ni ng R&RE aéeh‘ﬁngafa’aw é3 & il iyt ghe "&‘bo%ﬁ?ns t‘eé'?ide‘i‘laﬁé‘ I}‘i‘@?gﬁéﬁe

consi st s of agmarhiyoerdiet aIO@ngrrcr)m%trau@tthg twtiesdﬂbfthewﬁmked and coded data 3
printed as a collectlon of tas using invisible in [

E corrzﬁﬁondl ng
page description 85 "STEf 851 't Wﬂm?‘i‘é‘f”ﬁ‘é N ERRBT %‘“tcracﬂ‘gg%?‘ e 5 d

i ndi vi dual @l tethe ntesbotyhysitdly. prethqueigted pagerungh Ziettioniea|l i viaj cpmrpjpisatipn Hoween fihpent ype and
spati al ext gftme(é@Re dysteth. TheaEhble HEwE lh 3Rdqhove fofth EiRiRhg faine Ehd allaead fiefd @lid or

button in th%m%%rm )néc%ﬁ Lot O ashg%at%a%ga?gyﬁ&am b QI LF bl oL €1 DT €L

I nput via the net anpl e, asazone 7 which
corr esponds C‘t"Ef“?"t?é ‘ags§ psiteiingjsible ok dht coprEropding rgp AEEREB AP Y e AT A

i 11 ustr at ed désquibdsithg intigidy2] eletnéng of izt nptaage Inperricul(if descabepihetfre prdemitidl exteph(zofe) efhi ch i s
shown in Fi gldf aﬁra&v Adihent Q. HBE S Ghirlok) §Thel eRanBY, B BB B detpRE by oWBHele§ 1N

COﬂ] uncti on, erp epln ut v1a %h?a %gep'fhle rS]u e{t bl.IQT.Or;L6 f&arre]z | nlt %Iasnaeztonecp\a% g%érr%sdon tr Ithrelt I ng

appl i ance f OF "ho AoDI | ziaﬁ'g wreles nd

communi cat eépa%aé‘t’,‘tﬁ‘l‘téﬁﬂgi:°W‘“’fPPPdt“ﬁEaPhlﬁ%t page prl nter VI a a short-range radl o)

link 9. The netpage R L8 69;&? nea,a%ggf m%%iemofg o%hwm'sh%@wag&ig@g@

Figures Il to 13 an escr b re d l'iver,

peri odi cal | { =¥desgibedimperndstall Praws e i omae TR PR N FrE e i et congsida | ogs |
br ochur es amthtigt apgipncpabiome afficcom sipbilade. The pantiewlrelads afdicghmugiceeels petuyehargth the

interacti ven&% RAGE Sia « HM-hdsErado RRE SONAl  conputer, the netpage printer is
an appliance ich can be, for exanple, wall “rount ed adj acent to an area

wher e t he norni ngThaewsee pgntériclst prefamd famred phigucdhovadn Figweal Iug Brahddekiitegihen, near
a breakf ast mhalkg e, B%ﬁw tol d3Bver, Bewaahoarcbn&lerpah Yersdafiized @PABpsH, Ghadablies,t he day.

It also COITE I snbrg ?urfis nd. oh)lér lgnl? ca{(ons EI pnﬁeda hfﬁ) uahansqnteg% e%‘plal%ée UMI%&;. zls ergrgﬁuse of

Net pages pri it eir e _eas
‘paper with f%utﬂ{thwqpﬁsﬁé@gﬂ aﬁwprlﬁltcérﬁa@mﬂret o gfrisnvdlmeeed e e AeiPum  As
shown i n Fi gerectheZmortiigaewsad Pragesyed sitDds in mbsersddthen, wiat hbrdakiet glad edhedaltta on a

printed net RRGGIFs R defRIMNhGRL Bfiso cdbhedin BibiSbiDlckiach 3RBRe Mm@flinRulk kdtkond, the
interaction to a netpage printer. The printer 601 sends the interaction to

t he rel evant net pageszepaded se rhvie poirk Qf easumptivh @piiine ttigt dagni-usé pf spprapriieat e
Ci r cunst anc @Selindid16a iR@QByity of an interactive medium.

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 to a netpage printer. The printer 601 sends the
interaction fo the relevant netpage page server 10 for interpretation. In appropriate circumstances, the page
server sends a corresponding message to application computer software running on a netpage application

server 13. The application server may in turn send a response which is printed on the originating printer.

The netpage system is made considerably more convenient in the preferred embodiment by being
used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet (Memjet™)
printers. In the preferred form of this technology, relatively high-speed and high-quality printing is made more
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server sends a correspondi ng nmessage 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

net page systemis made considerably nore convenient in the preferred
enbodi mrent by being wused in conjunction with high-speed

m cr oel ect ronechani cal system (MEMS) based inkjet (MemetTM printers. In
the preferred formof this technology, relatively high-speed and

hi gh-quality printing is made nore NPA122-SG 10 affordabl e to consuners.
Inits preferred form a net e ublrcatron has t he

char act eri stif €€y °§“S‘“’E"Fsalarltf g‘&%?fl TR R PR o Jt di "E’@yi Cl%"fter‘BEFs of 2

| etter-size telitosd ewpagreise. et a1t e of letterfsigd gloseyokgsy privtd ib 1 lnoleyion) both sideroberrd

t oget her f Okog@RSHr AdYv@ARLA DdcoRREaLE @aFfI@g.t abl e handl i ng. The netpage printer
exploits the grow ng availability of broadband |Internet access. Cable
service is avai | Bisinereprriggyspiehs thratryhokilglity of bropibandhpjemet decsSt Gablsserviegiid cabl e
nodem ser Vi ik fiessiingndasenad bamdinkdatsare @ld calCERGS seivBe dfefigatlydbay tiehmabl e t o
20% of 't hesgcoeslhﬁgshga‘aﬁa&@toeb% RlufeLe. ’ﬁr@ﬁ‘etp@ée%x@nte?&ﬁﬁl?otogeréﬁ@ vrnn siatepeeﬁrm&g Apect i ons,

but wth | onger Ivery tinmes and | ower % g}@ ¥

net page systdhicwg ey @?féﬂ\déc’ﬂcrdrgﬁgﬁﬁ‘a'% frdsed: H‘&I‘e 69 T?ﬁ? e&t’sméﬁ‘&fmlgaser
printers, altnboerghkict iné lasy gringrh althdugh tpppsteatvdl operpte med eivwisyanawé! thefefore be esr ef or e
be | ess aceemaabhmiro@mas mn&umnn SheiibsiimeR, hV hdiibe s,lsramamea oiph@di nent s,

the net page m%the ulf o§hcr e%%od?ment? QE 161l s Is}r’sﬁﬁ’r? hesteqtorI; 9? e comp&er og‘ \l:o éute?gnhlggd

enbodi nent s net page systeémi fiosted on a sr e conputer or
conput er - en&ﬁ’}céﬂ“’hﬁéiﬂ“@e such as a printer. Net pag_e publication servers 14
on the netpage ”eké@ﬁékpuﬁfc&o&&@ﬁré 941&1 ik de agg%%;t&ééﬁgf Plnfidled %Ua%ﬂxJeJ;)A uglity

publications to net ters. Periodica Icatlons are I ver ed

aut omat i cal PYPIEETsH Ei‘E‘Eaﬁ? LB’i’“ﬁ’@ Pﬁré‘fh&é&@“"attﬂ“ﬁ it @P‘g’m?/ PRGN P ﬁé“‘*&‘ﬁ%ﬁ

mul ti cast i ngrinterst @ préteasgnzodng coltigstinPdntegenabtoczle dPepseriiz¢dcrablicois ager @tefed pider ed and
formatt ed agmfkidiangahdo nndinistuadneiser profiles. A netpage printer can be
configured to support any nunber of pens, and a pen can work with any
nunber of net pageA pitiagetperte canjbpcopfigaredip evprort preydwintepd! eare pdatrineen wogkardth amet page
pen has a URinHkef hd@Rgtprihte n hdpreriRl S:pRAIEHNPYNBY Se Pen G @Gl i@RifRA Aol or ed
net page penﬁduse?orl] ma?%?vl ggo%gctxgn of ?o% eP %@1{5 O(BI as£1£§d tr) @arﬂ rLé{nber-g%csfalm@l’ﬂl QWS each
user to malntalin pub

pect to a n I cation
server or appPri @& voi° mger%rm%\pﬁ@f M’grésl’i?éﬁ ad‘étﬁag‘éﬂ"@‘dfmlﬁ’% S"r‘“’@g‘i@?"é‘?‘é’d with a
net page regeserati on server Il and |inked to one or nore paynent card
accounts. This allows e-comerce paynents to be securely authorized using
the netpage pen. TSt Fage b}"éeﬁﬁStErfdr”ﬁ?‘rad‘ﬁp?erf%}ng“m&i?ﬁffd &¥ PHe osTyfiat ur e
capt ured by mprhesymat pageopeThisviliols acopmese paprsityto by seqyiels liodrdd wing thatetprme
al l owi ng i tp&,mhauaﬂa@mgilseﬁ&esemeo@&&rmesslghmmréa tly Ghe Afipafe ROTIES £LIOSRT Ver .

Qh bi t th
I’}et re);gel ggﬁgeFlgt&‘%l L?l éalglﬂf ?1%\%9 rrpfg auhh%rg gate t]% ué./egg fdinxty *oq?r@ Eog&TXrte sAr‘veY ?fth%rl b%metggs gy

t he net page ¥ &8l Brea i gy g@F‘We‘*r"erSN ?fﬁltﬁlﬁ'ﬁl’i‘g"apeﬁ é‘fhﬁjébfé'ge&“fuﬁfa@}mgﬁ’ﬁ?fm?j’é i ver
peri odi cal ssisiactey&sthddapagmeginhtogscyewspaper Wit hout user intervention, it

can be configured never to deliver unsolicited junk mail. In its preferred
form it only del MpeHel? nqpasiptitsT @&y fg’“‘FfrHﬁ?ﬁd’acﬂ%Sgﬁ‘raf’ BeoBPe SEREFAIER Wit hor i zed
sour ces. | ninthéngiony iegpecbyiizfriacvaot pigeunphidiert jeok mad I prefkeeed &, &xnly 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 répresents some kind of

relationship between objects, i.e. between instances of classes. A generalization relates actual classes, and can
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machi ne or e-nmail account which is visible to any junk mailer who knows the
t el ephone nunber or email address. 1 NETPAGE SYSTEM ARCHI TECTURE Each

obj ect nodel in the systemis described using a Unified Mdeling Language
(UML) class diagram A class diagramconsists of a set of object classes
connected by rel ationships, and two kinds of relationships are of interest
here: associ ations and generalizations.11t An associ ation represents sone kind

of relationship between objects, i.e. between instances of classes. A

generalization reI at es act ual classes, and can NPA122 SG 11 be under st ood
in the follow n acIassmtho(ght of faﬁ sSet ofgl b]ECtS of
that cl ass, edﬁ‘&frs'i‘}‘l’dd'é@e fﬂl""’?g way ISP EG Pl s Pt e P'ﬁe§t§ol§m PR EI S sinply a

subset of AsgcFhaizaivlof doed thaoB isdinple e tbyt of 4oL decohdedy terort sspdetd i ng -
i.e. classegodiingChasas@sorcmaeh class is drawn as a rectangle |abelled with
the nane of the class. It contains a list of the attributes of the class,
separat ed from t héach dlasgis frywnges ln grcngls ibelled Wiphrtee, nammef thy clajsglt copfpinstaist er at i ons
of the cl asguibuts SRR cAlsBehafal®font tithaad tylaihkiibnal link,Sihd 1t o thh Qedaanr &t cidsi, ne. 1 n
the class dl gagde.g‘%m %Lttﬁalte 119£|b§ ?%lzogtglvfﬁé/ %rthe CQQGIEMQQ& fol@@%o@e@éf%Fer gel | ed.
An associ ation drawn as a"line joining two classes, optionally |abelled
at either eff"¥¥EMfie nultiplicity of the association. The default

mul ti pl icit y s Of}F, ssoébﬁor?'é t‘h@\gﬂ a%ig 11(1& _]))mlhé]td«b €1§s§e@% dnd laﬁe‘ll&l ak Gihgr)éndajith thc many”,
i.e. zero or nore. Each %alon LS F ? ]tnt] § nane,
'II‘ ndica €5 @ mu 1c|{yh

and is al so™BfRIFBRAS hf §fs‘1°'§f5’§| B gt iy ‘f‘ﬁé?’ onf*fén%1 HE YD &8

cor r espondi ¢ iageo orMaredjadassetistarosvationaiy lakehad argh lﬁmaﬂ&g@gﬁ* @@WP‘@WI@S‘@]&& ation
("1 s-part - oft'edner eAdkthitf 16l AMB cabspnllity RGYA LG ddiino@idicads =il {xerega®B @Gdciaiohon | i ne.
A general iz tl%ﬂof %Ad%t&a?lpﬁm pﬁ%’(ega ;sen@of}h heSheidlofiMd @s a solid line joining two
cl asses, w rrow orm of  an open triangle) at the

generali zati on enmgenéJMiafhnaelﬁlbratsﬁ 614 pig) fraim ab SsolY lakjeiRing Kpo ¢143deQ withsh briopl(ie

di agrans, a d is shown wth a dashed outline in
al | but theﬂ%ﬁn@%%pwgﬁnm?é%wﬁ%ﬁﬁgg it. It is showmm with attributes only
where it is defiwedaclds daghh TRAGRS) Netrphigedagame atyhless Waithidablicoad isslpwahi ch a
net page net WO Kiadn ol e at bk h—@%m?ﬁé&/&n@ﬁml@deﬁﬁp@ Frid AR Gtk BB utes 6n’f}t“ﬁ&é ege to
published information and interactive services. A netpage consists of a
printed pag% Keﬂr ot her surface region) invisibly tagged with references to
an online description of the page. The online page description is

mai nt ai ned pe¢r si Sligprcky by a net page page server. The page description
describes the vi SIQJ&J&@S dr ANGHlnda8AGn Gﬁé’llta%mag&lfetw&ia@ bR Ry ploRGlayiherbghed wott
graphi cs and i es the input elenents on the page,

11 e arcrgtg pu%[nshed 1ntfc1rmat1?(n ancpn%era&{we services.

i ncl udi ng bUETShS Input fields. A netpage allows markings
made with a net pa‘g&tp@@laongd’ﬂsolfiIﬁrmtswaieéﬂ&ethirEhrfb;ereﬁb%blilm%MSdltyreﬁm&lﬁa&d and

e i Wecr PRS2 &ﬁmﬁagwyés&.hm BnfihRAORs ARty ShlepaLNE Same page
P The page descnpuon describes the visible layout and content of the page, including text, graphics and images.

N
: 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 simultaneously captured and processed by the

netpage systemn.

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.

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

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

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

image sensor with an appropriate filter.
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i dentical pages to be distinguished, each netpage is assigned a unique page
identifier. This page ID has sufficient precision to distinguish between a
very | arge nunber 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 owmn position on the page. Characteristics of the tags
are described in nore detail below. Tags are printed in infrared-absorptive
ink on any substrate which is infrared-reflective, such as ordinary paper.
Near -infrared mavelen%ths are invisible to the hu e but ar e asi
sensed by a sol i d2&@BECE® PHEJE® TBHSB R ﬂFﬁ“%ﬁ”ﬁ%ﬁﬁqB %S i o PA122 SG
12 A tag |sﬂgeﬂﬁedwaeGﬁﬁ@ﬁ@%emw&gémgenswwhﬁNMFW@mﬁ@Fp@@élp@w&ﬂﬂﬁﬂ the tag
data is transwinbk-etke taflo fiR €rafi@le RAG RS Wil eMNddbcl afrliged B @ lcanh@baGRe Pr i Nt er .
The pen s \Maslr %L EE %I Egm I nl‘l tﬁeaptagslt 1Wm&s£ltar¥t tl]rg th@ 9&1 pc@t%ﬁzegﬁ‘e p&% ﬁfand Eléon

short-range ra ags are sufficrently s densel arranged
that the pef® &8 “reéartramﬁythﬁ Rigrgtircg the nfegaeliet is gipRest 5@%3 é’\?é’i‘f’r 6W€°éf‘b1§| tfv‘iﬁffc}e‘)cl i ck on
t he page. ImmwdwmanMan@Hbha@ehhacpen recogni ze the page 1D and posrtron
on every interaction with the since the interaction is

Tags are err or - cof ¥ SEREPFSF SEYTT d‘s £ B RRRAnS PR Y BT P EREE B 8‘%’%11?1? t o
surface danegetain [ chsencnsettoplageupplagelusséwv’e\rt ﬁﬂfﬁrnnlteargm@escaptrgmimcferé Plpfé?g ectiagist ance

for each printed ne al | owi n t . to mintain di st

user - suppl i ed val H’é§£af‘%'§“l’| PRETE BF 72 g‘i Jd?”ﬁ“?f‘ PrREs PR gEe 4t 2 thep rlme’td e ]Sosﬁo‘%ac h
printed net paljere 4 Theepripted wetopas h ibpraye metrﬁc‘itﬂwgpéfg@ledééc?? rﬁ%&e dWance e page

i nstance, aBgbchdewiibitihaepaeipagich Ginsd 10 iflkdbwl; g tHiRgedser WHi eqasiddtt ed net page
may be part of a printed netpage docunent 45. The page instance is

associ at ed mnth both the netpage printer which printed it and, if known,

t he net page'dser WHBrF&tfifested it. 1.2 NETPAGE TAGS 1.2.1 Tag Data Content
In a preferred form each tag identifies the reglon |n which it appears,

and the | ocdfi'on bR 3? wi thin the regiaon. may al sq contarn
flags which reIat@a?ﬁﬁ¥ﬂ§mFéﬁ?&ﬁmaﬁﬁﬁmﬁﬁdwen ?dT%PWﬁ% o0 4G oot 87t Hor e

flag bits neiin thorsioaxarmplagsiso singindhes ahithadpiesethoramy adedhslee iy gr@verdersf eedback
i ndicative @fg s fay, rrauaape S500GIz AL et tohrmtnhbefeeumdrca&eofarlea.mdtssoetd&e tag,

\'IA\VI t Eggpaggep}ep& ngla%egr\éal o?%e %%V lmrc]; t}i[ ?ensrm devi:ce l]ia%rﬁgatg Igl%stg rc!lepc% tlgrpp'fgfré%gp r egl On
the zone of ne&’awp’é‘i‘a}’ |f‘1“1$’€‘ampksm\ﬁm?"’ea‘b‘@‘"‘“ﬁgd‘i‘eé I@Péfa“rﬂl“vheé%‘ﬁ Pfélhﬂ’érd”kbel ow, in a
preferr ed erbodi Nefn pSRE A% fR RSy BR GRS LdokaindC GAOR &M MUGL! ant

structure which aids rn : ass|sts In mnrmzrngthe
ef fect of afffPE iTRA P hHHUTET ) a*ﬂﬂrre“% EFFF%EE’é‘“do"Fh“’b?SS‘T‘ﬂE mpide fly B PEEEs. The
t ags pr ef er alop yndicid to tichefagndr iby Ge page, pranid Ther tags pslafafly @k éaedtie weradnd agnd

densely arr a&gﬁﬂry%mfanatdt@ammlgaarﬁt e ameyabry rmgeeas @atst @SN 8 sikeRGlRVEN ON &
single click hat..t he pen rec o4 he page

tan
| D and posi PI rra%a It1151 orgn%lhat the Ipen reicogm Eq{;e.pf EI% af}]1d position on'e mteraglon \%{ﬁ th%ﬁ tg &raction

I'nte page, I'nce
is statel es§“°‘°-¥hﬁm‘afa°p?‘eﬁ§}‘*%d enbodi nent, the region to which a tag refers

coi nci des with a‘nIn% nlteﬁeneg l&aﬁmém %Q g‘iglt rIBo W] 1ch%ga§ re@ers cp nc‘?cf-'scﬁﬂ %gsﬁl{un F]a%p %dtth@g s
t herefore syno %rmug e page I Dg g appears.
region ID encoded in the tag is theretore synonymous w1th the page ID of the page on which the tag appears

In other embodiments, the region to which a tag refers can be an arbitrary subregion of a page or other surface.
For example, it can coincide with the zone of an interactive element, in which case the region ID can directly

identify the interactive element.

Table 1 - Tag data

Field Precision (bits)
Region ID 100
Tag ID 16
Flags 4
Total 120

Each tag contains 120 bits of information, typically allocated as shown in Table 1. Assuming a
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In other enbodi nents, the region to which a tag refers can be an arbitrary
subregi on of a page or other surface. For exanple, it can coincide wth
the zone of an interactive elenent, in which case the region ID can
directly identify the interactive elenent. Table 1 - Tag data Field
Precision (bits) gion ID 100 a ID 16 Fla s Total 1120 Each tag contains
120 bits of information, typically alloeated as shown in Table 1. Assum ng
a NPA122-SG 13 maxinmumtag density of 64 per square inch, a 16-bit tag ID
supports a region size of up to 1024 square inches Lar ger regions can be
mapped conti nyousl i ncreasij e i Si by usin
abut ting réﬁ”%ﬁ%m%WﬁmW§%§m‘?ﬂ%m§b 6 Fg Sup° aVﬁj FTOWE°§%bﬁ“F"T Oyor °
mllion tri |lhrprgienscqnbp ewyeddfi'nfnfue%s‘ewﬁhoweg'iceﬁsth%fegIBereclmms’cqm]éPbyuSv*@@Hfﬂlgf| ed.
1.2.2 Tag DadednsEnamed THg 10bhe redi20nhildss 2'8 {~16*ag) 2 tlitoatridineriiepkrdctandgloys wrrcoded
using a (15,.,3), B&8ekuSol omon code. This yields 360 encoded bits consisting
of 6 codemords of 15 4-bi t synbol s each. The (15, 5) code allows up to 5
synbol errors to be corrected per codeword, i.e. it is tolerant of a
synbol err ort-22at eTaf DatgEncedi®B8% per codewor d. Each 4-bit synbol is
represented i n a Sigded tath dfyeg dodverreintdanipyncade usihge (1508, Redibdohdnecds Yhiboidies of t he
Si X Code\l\orsstfen@ae@ blksesnagtlhgﬁvaﬁew%m%fl1ﬁl 1L1ﬁ/srdmois Ehb}n'rﬁeiag %) &g ald v o8 REEIES t hat

a burst error t(?{!: correct d gler cod]pw%?dt Le 191F 0 erant offa s;rn'fhol e oar"%a*e o} up¥a 3‘?‘9 co%pwordbl t S)

damages a mi‘nit mum AUTD over ntni mum nunber of symbol s
in any one c OdeV\@d’cﬁL{ bil Sp] {ERMbsEkeS lnrigpatishﬁcdhéréﬁﬂlialy thlQQ’agtch&tle dRls bukesix error

can be full ¥ dc wor are H]?eg%ave& spznaﬁ' P&M%‘ aEIThllgrguregnhgt%%ErHEﬂ? egn?ﬂl‘ nﬁélké: 1§Lllt1 13

_representatlo
'structures ﬂemﬂwﬁcemfv@ aaﬂﬁsewmuem %““B‘ét’fa?“'ﬁ’f"e%@’ali%d 3 rpipEy P%f’d OftSa?b@léfl

struct ures atylogwoRwse rigd ngimidies hedigelisand fat s bitsheronettpiliecoped. t 0  det ect the
tag and infer its three-dinensional orientation relative to the sensor. The
data areas 3% taig rqqregen%ations of the individual bits of the encoded
tag data. Td?&chi CVEBr 8HaYUF roduction, the %a i s rendere?

resol ution of 256XE3BSEOFR SN ﬁfmg?gﬂPgﬂmgﬁmiﬁdﬁm ngdﬁﬁ?ﬂpﬁ¥ﬁ H?s yi el ds
a tag with a7 ddametledtaefrasddh e fixgl tprepr stagures Aoy asengieg] datide geh s netepge festo

desi gned t 0 dh@t &g Quingedisibtce@imefbiohd® brich@a relfe 1 A sehSor 1fhe dOL Sreas Sine t he
qui et area 'zm%mi%mgﬂ&%hvﬁ%ﬁﬁgﬁ9¥mmﬁﬁh%&59t tags, it only adds 16 dots to

the effective di ameter o The tag includes six target structures.
A detection ring tdackbdk @ofer taflﬁpr&ﬁ&ﬁﬁ g tod @rkrid@edt 402 felblutidnak bagx256l@tisewhent he t ag.

The, N9 12 pBA8K i dELRok REGRAG dyluuh O 8 LAPRLAANSLLATY 8P DeCaUSE

a sinple cofrection o ratj o renbves nost ects of
per spect i ve IgHEEE Gy ReisyiRndady ar ‘i“@h"t’ At PIgRak] E18reaf 45 arf“H%alss’éﬁs’Tbﬁtﬁd 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 orientation axis 16 allows the sensing
device to determine the approximate planar orientation of the tag due to the yaw of the sensor. The orientation
axis is skewed to yield a unique orientation. Four perspective targets 17 allow the sensing device to infer an
accurate two-dimensional perspective transform of the tag and hence an accurate three-dimensional position

and orientation of the tag relative to the sensor.
All target structures are redundantly large to improve their immunity to noise.

The overall tag shape is circular, This supports, amongst other things, optimal tag packing on an
irregular triangular grid. In combination with the circular detection ring, this makes a circular arrangement of
data bits within the tag optimal. To maximise its size, each data bit is represented by a radial wedge in the
form of an area bounded by two radial lines and two concentric circular arcs. Each wedge has a minimum
dimension of & dots at 1600 dpi and is designed so that its base (its inner arc), is at least equal to this minimum

dimension, The height of the wedge in the radial direction is always equal to the minimum dimension. Each 4-
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device to determ ne the approxi mate planar orientation of the tag due to
the yaw of the sensor. The orientation axis is skewed to yield a unique
orientation. Four perspective targets 17 allow the sensing device to infer
an accurate two-dinensional perspective transformof the tag and hence an
accurate three-dinensional position and orientation of the tag relative to
the sensor. Al target structures are redundantly large to inprove their
immunity to noise. The overall tag shape is circular. This supports,

anongst other things, optimal tag packing on an irregular triangular grid.

In conbination with the circular detection ring, this nmakes a circul ar
ar r angenent PioPe sgat 5 “’B‘ieie’éf"‘d\}?/?’?“ﬁirﬁ‘“pﬁéwetd%@ optimal. To maxinmise its size,

each data bit is f@ﬁ){ﬁb?t%ﬂﬁ Sgboﬂxf e@cho%sﬁlcodmgrc Llfacage‘li]@ the%o&rcsncéﬂinc @'ﬂbc@-r ea
bounded by two rao|1 |1 nes and two concent(r]a}5 r_arcs dge

has a m ni nii# %l‘%ﬁg‘ll'ﬁﬁﬁlea&d L T R v ?maté{’iél’ ‘i“%“?a%%%“a%?&a“’““gﬂ‘% hat its
base (its inmmer arc), is at least equal to this mninmm di mensmn The

hei ght of the wedge. in the ala dlretlonl hemnlrmm
di mensi on. Each 4% eNfsrAef‘é‘? 1Efiegf to al"?“%l%‘f%‘{er%gyﬁb a?élﬁmgéér%eetweg“es E By an array
of 2x2 wedgéssamél'fhéﬂ*'&@ 4-bit data synbol s of each of the Si X codewor ds are
al | ocated to the fO tCOﬂCGnt A Fk’$l¥t t1 tll"ll %edr%so%vtagser]fs%ddevwe th;[er?rl eaved
fashi on. Symbols BFET R TRB¥LFREF <4 tef’rﬁca?”fl Feul progr essi on: ar ound
the tag. Thesicqmisiep Pléfawehglﬂﬁ%owerélregﬁaé’dwﬁ%}d ?Fél&??"ﬁ‘i‘éf’@crt“ﬁ"ée ’a%?e%l@*é’f%ﬂ%&‘u al

di st ance betssraion aR)poditisked SHErRQlirsd déneterto e SANE ve @ deMDdeding fienicOik detfort © suppor t
“single-cli ﬁ,ﬁc}mdo%%z@&hlspg&g\éhﬂeﬁagﬁ tagged region via a sensing device, the
sensing device nust I'e to see at |east one entire tag in its field of
\view no matter V\lh&ﬁl.ﬂnrgmfcﬁlﬁ talgﬁgpeﬂ;ﬁb Ot diapdgtof thoseis@ Mtidbfivemisioltaijed when

posi ti oned. thJQSa&ﬁl%n gr?iia@l‘aﬁﬁﬁ&ﬁ{: asghgl;@urfﬂlﬂe ¢ of view of the sensing
device is therefore a unction of the size and spacing of the tags.

Assum ng a circul ar tag shape, the m ni num di aneter of the sensor field of
view i s obt &RAed TeodmagetPrasessinganéiPecodinged on a equil ateral triangular grid,
as shown in Fi gure 6g inhgerodessiia gndldrradie pPooce b sgingdedee Bet sdiengpaTren # ag | mage
processing apeh EgRd Wﬁleraeipiufeaﬁm@mb;mn@cqwaa%ﬂge Aepisee:, BUshmaGakhe naet page

pen is s hoyn\qg el 1snde m%ut{ @t ZZ) The cen eof e S lﬁ-h gmoée%g% bfnﬁ'y tgrg ; girgfoﬁffeqﬂég% §1d fr ;)m

t he i mage sen ge IS erm ne .
The center &F IW%‘Sﬁfﬁﬁ@’éShPlgﬂdta‘H’é‘Fﬁ"é%ﬂ§1§°n°°%l’§°t°fiﬁlée‘l5‘?gﬁ%§r(ﬁf THFEShE 4 ‘FIB?"‘St he

i mge 21.  Jhié sicmagelitcetdwensgduigreshotegediiseantd Segaend edroidof echclerriett ed pi xel
regions (i.gmpshapes 23) (at 22). Shapes which are too snall to represent
tag target structures are discarded. The size and centroid of each shape is
al so conput ed. Biimgrskpsivagpes 2ierbmesmBEd @26 firloanshpe mpiicedrofidtthe24¥ fof or each

shape, "and Eubs%@%nl{«) fo&\ﬂgdﬁge{ REeR8 DerdrallsRhe mBAIRSLOPIr hafurd DGR olflgasitlc&[ get
structures. nts, are bo)(ant heir nature invariant of

agg easﬂyhmabde manant ({FQ:HE asaect rglo and T

posi tion, an invariant of scale, aspect ratio and
rotation. The ringe hlagrt@@tm&hﬁeusts thE BrstdcBbe iioSatedi (€266, IALS4 haf 1B: DEndgOratiRGerf at 26) .

A ng has § t}let)ehave\t{ wpetn %‘gs%ecg\]:e-dltgtgllteg.qf[a%%ﬁgypmceeds by aspect-normalizing and rotation-normalizing
each shape’s moments. Once its second-order moments are normalized the ring is easy to recognize even if the
perspective distortion was significant. The ring’s original aspect and rotation 27 together provide a useful

approximation of the perspective transform.

The axis target structure 16 is the next to be located (at 28). Matching proceeds by applying the
ring’s normalizations to each shape’s moments, and rotation-normalizing the resulting moments. Once its
second-order moments are normalized the axis target is easily recognized. Note that one third order moment is
required to disambiguate the two possible orientations of the axis. The shape is deliberately skewed to one side
to make this possible. Note also that it is only possible to rotation-normalize the axis target after it has had the
ring’s normalizations applied, since the perspective distortion can hide the axis target’s axis. The axis target’s

original rotation provides a useful approximation of the tag’s rotation due to pen yaw 29.

The four perspective target structures 17 are the last to be located (at 30). Good estimates of their
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wel | behaved when perspective-di storted. Matching proceeds by
aspect-normalizing and rotation-normalizing each shape's nonents. Once its
second-order nonments are normalized the ring is easy to recognize even if
the perspective distortion was significant. The ring' s original aspect and
rotation 27 together provide a useful approximation of the perspective
transform The axis target structure 1& is the next to be |ocated (at 28).
Mat chi ng proceeds by applying the ring's normalizations to each shape's
nonents, and rotation-normalizing the resulting rmnents Once its

second- or der monents are normalized t he axis target |s eagr LY,reco n| zed.
Not & t hat RESPHI B AT ereiy BT RY° 6 " AR I Gtiat e T e

possi bl e oricetv afttheging awfthetriasionslits ams’rtfrechehemeedrefaaértgtﬂerleasetovmlerée% to one
side to nake sﬁabd sSmdﬂQtﬁés bhk @eir Hohdor@} S@nedddd noindalizeSthaOdbwar }i!ﬂﬁeémvbla%etiﬂe
rotation- no{ MO 1Jec% )gdrg%t cﬁo@e@t%&ch%itlhﬁgd p'ostltlop@ﬁkelﬂgsda ntlam? Thed dnEhgﬂ éntr(nds

norrrallzatlo S ap Sl nce @erS?eCtlve IStortlgnf |f e the axis
target's axqfge f"T”rPé“Bi%’i”%‘“ﬁ%f’raﬁé]te“ ?ke“ LR LF: saate) ir- N o) (R i %I%‘%mao USEF ul

appr oxi mat i wmineds spatveant @glaig-deeot-aftfiealpm phrrecctive rayeioym JhiginRed (@ Frebafed o solsieg spect i ve
tar get Strugd Ué'llglﬁdeétZodanﬁtﬁnh RlatidSle 510 R EpadeQERIRG sfadd podOairs GRAGBSE P 1At es of
their NPA11~2 dartncntail of Tth?rg &V[t%%g gnd ?r{:tage %Q?npuﬂdgsgrsq'ﬁe 1§ q)eﬁ Mt Eﬁ%l olf B Yggnasap ati al

rel ati onships e aspect and rotation of the
ring, and { el PstioghRensr Np AR 8951l rﬁstr@r SRR ABLF PEp PATRG S he

ring' s nor mglciodadfirads to0 each shape's nonents. Once their second-order
nonents are nornalized the circul ar perspective tar ets ar

recogni ze, and t H&® PEFYEE R SSBYEE G p@%?f:c e et e %@?‘:th@ efcgf’{‘wken as a
mat ch. The dmnibigpasiadn iceqprcoingsmagohact ereftho rrel-vplead opitien i wed 1 bilingely gtemelee t hen
taken to be att3|ajathepf@d} %@%i ddV@eﬁtglxai Pt ﬁtgut G e $reddus fomputd Grhbad Breddld KNOWN  Si ze
in tag space edom perspective transform33 is

f.
inferred (atSé“é“zLF“’ émhecfes ° rO‘fvrthr‘tg aP?tﬁ’gueml | -under st ood equations relating

t hedf our t ?9 SPaQﬁtceamsd DR G B MAE Gecl) Giitatiba ip @isIvGy, C£E 6f tandedeit Reed-Rilomon f
Fun arrenta S Te t Dept. o
EECS. ot &Pnd%io%noﬂed?at ?@B eﬂgocﬁ&qedlb%'%g%rn %ﬁ%&aepdd&%ns&ﬁ/?ér ng&eﬁrﬁﬂélé}%%!g%or% s
June 1989 PRl HAmeIee & cospwahardeh sodfabeoprpTal o IYigity fraenlpauy dugy the sampling
cross-referpoee). The inferred tag-space to |rrage space perspective
transformis used to project (at 36) each knﬂq ah l?t DOS| iti.on in tag
space into i mage ¥patEEheT & “f'lﬁé"“Fhéé[‘I Pt AP H B TSR TTLOT R W™ 1 i near | y
i nt er pol at eguargrets BHhe tidgeif foandris paglobyampletads. Heeprpldgsisedt Bt owd ek il | nage.
The previ oue&to)aeaceémvtcego Wgrecofdﬂrf@%ajn@ntﬂe%el Gven MBRE: fr@etifrpeshek dedthe resul t

to produce t & QoL mr mtmmalqjeld og wew\{@.’- b51_1161’&3 Ztlve sglggg 8?&b\JeS sg’eggg ﬂéﬁeﬁa&h E1§CU§J“ 1"1@5\4 e been

obtained in y, each eed- Sol onon codewords i s
decoded (at 38) tme MitaetkdiagZaQra AEEesadddiid aftr{s&glomcmm ﬂdexg@:dad pBitibrof e t ot al .

Note that t th & &mq]%\#tprgm %LS%IO %f t§eq3 Ibqgthé r@gl(ﬁlqag GUQL ge &Ergﬁlrlenm% 35 hat
codewor ds are | &

e i nt e eave | i roce The
'ring target °f1*SP‘ins‘S‘bﬁﬂl“V“€ddﬁéﬁtﬁ°‘Pﬁe lﬁrsﬁﬁﬁ%ﬂfaésfr’"ﬁtf’ OPsﬁ‘é”edl ﬁ@g}é)g f\ﬂﬁ@ k@‘R‘Fé‘Tm i onshi p

t 0 t he i nagelatiogdiabawmtsByetsphticd kg axditpgen’siofticfl aisnd, i s part of a conplete
tag. If a conplete tag is not found and successfully decoded, then no pen
position is Egcor.ldeqnfor the current frame. G ven adequate processi ng power

and |deaIIy alternative str gy
i nvol ves seeki ng %ﬁ"&“ﬁ‘et?g rfséilbs i "’Hegfoﬂ P alL”?re ? ata?‘rﬁgme B, BorsShe

and the tag-relative pen location can be translated into an absolute locatton within the tagged region, the
location of the tag within the region must be known. This is given by a tag map, a function which maps cach
tag ID in a tagged region to a corresponding location. The tag map class diagram is shown in Figure 22, as

part of the netpage printer class diagram.

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

scheme, they can also share the same tag map.

The tag map for a region must be retrievable via the region ID. Th, given a region ID,  tag ID and
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The obtained tag data indicates the identity of the region containing the
tag and the position of the tag within the region. An accurate position 35
of the pen nib in the region, as well as the overall orientation 35 of the
pen, is then inferred (at 34) fromthe perspective transform 33 observed on
the tag and the known spatial relationship between the pen's physical axis
and the pen's optical axis. 1.2.5 Tag ¥ap Decoding a tag results in a
region ID, atag ID, and a tag-relative pen transform Before the tag ID
and the tag-relative pen Iocati on can be transl at ed into an absolute
o Pk P SR04 B OGS St it B0 Ml L1
each tag | rignandieeggadativeayi lotation gange @éﬁdﬁﬁe@pﬁm&#‘ﬂ‘g‘f’ Vel gteboe peTingtittag  map

cl ass di agrammisSegfioOWn in Figure 22, as part of the netpage printer class
diagram A tag map reflects the scherre used to tile the surface region with
tags, and this can vary according to surface type. Wen mltiple tagged
regi ons sha?%sthea%f#“f‘?"l“isng schene and the sanme tag nunbering schene
they can al so shdredifthe sulaserdipg ghapgysre of ey dgb prapicr Bt th%ltagrseﬁf“ffr‘?es

retrievabl ealiran thif@ctioe JheQfeferEd codiiy, schgihage “lacatiogdyidioning” Bgs @ altealy disdsaingh

NPA122- SG 18Qcmaflve PSR LhAD 8EQ0Bk-inkifiEnek30 Map can be retrieved, the tag ID can
be translated into an absolute tag | ocation within the region, and the
tag-rel ative pen Alee@b-indirtigan cheinadded whiph, tvhe trhralgied foevalt home 199 aschfefb%l an

absol ute PE&Ln i %@ge!i ann W](Islaluﬂqut: HE 10&@91' vidtilin thg-re@@rﬁﬂ;ga@-@hﬂ@ 1008 beMRS pehuD
di stinct SUI’% Ce 1sCt§g ocat%n ) yleﬁ%?oc%%ﬁn of%e Bénr\]xgtl%q 1onbl%¥sm}t9rrl 15%!18% &l%lge the tag

structure d8€ earl'i'er err schene
uses "l oc atthdWﬂthheF tes e Telgjive P AT Ietsrfaew}ee%}bw mar%%%@eﬁ asspiated yich B¢ rﬁ%‘t“l ve

codi ng schew®onlisesc 8bjimatc Entthdadiiidgifitayss loAtidnodeite tohe istrditetat Flmgnitiag
contains a 1E|e§tgiec!l @ocmh ﬁ&caum%pth&gf@ptﬁlqﬁ-ﬂr elphi i QAAGR of MAGbshiRTpH B iRBS QG at ed

with the ta ge ? Cy1 ds a unique tag location within the region. The
tag-rel ati ?aB‘é‘éW Sgﬁnt%ff‘ *P'H&oen is added to this tag location to yield

the I ocation of tAIﬂ%bJ &ﬁlﬂdléﬁﬂmtg % BonfailEa tﬂgqg |\%Q1511 dirddly Bentifks § &bbrlintdriBee USRAL it Be

determine the | opgation e pe |¥le to %userr}ggtl% asce ement in
Wi 1'e& on f t
the page de&&r Fsﬁpfl%‘ﬁss%f'sa%egcfha“e r}\ ttﬁsm egion. Not only i ethe user

interface elswinsrfice elpreses) haking derp plf el B¢ ther%fmf eeawutﬁ‘ﬁblf é%bia%t f"f}leatl'egdagf it user
i nterface elgikgbre, kpportite €iptiie bf 26 Ghsolkte@iaihCney dadbvead. iswpgertiggsutchtrreftior e

trivially SHP R rSo EongeaSQ%pgothoﬁ sQrfpln%rhe@.m L,)H;e@s tﬁﬁ@thp@&&nt'er&l {a@ﬁeq@d}ethe of a
partl cul ar 'user interface ect-indicati Q%ﬂo %qetm%ntdal ns a tag
n

| D whi ch di PBRETSH ff"l?ilé’i’ﬁsi“‘?pfcg%‘m 5031&%? & “ﬁ?t “5‘6%"‘% L
description ass O%lﬁte@lgr té@hiﬂﬁc}&mthg &l 'ﬁlgéaon 1&0%96&% witf@Bcidtdd vﬂs@ﬁleﬁ&ﬂ@n @f the

user interface el ene interface t hem
al | identi cEP*ERATY I‘f'gfaetfvf)?%me ﬂgap i Lﬁserucf%ﬂterﬁﬁt €, Ei) "eC pa%n‘%% at %h%ggs do
not, ther efsemieg desiceiperfiar for ﬁed%aaf@t"lfﬁé bbfhe aepring B lst H‘f‘@’f Heﬂﬂprﬁ’é}ftﬁ"esl’?‘ﬁee? Yo,
however Suppakl nthemeapiteie of a relative pen path. So long as the

p05| tion sanpling frequency exceeds tw ce the encountered tag frequency,
the displacenment fromone sanpled pen position to the next within a stroke

can be unanb? guoRSFYMENEANB PATEPE R"’T'°”5

A préferred embodiment of a document and page description class diagram is shown in Figures 25

and 26.

In the netpage system a document is described at three levels. At the most abstract level the
document 836 has a hierarchical structure whose terminal elements 839 are associated with content objects
840 such as text objects, text style objects, image objects, etc. Once the document is printed on a printer with a
particular page size and according to a particular user’s scale factor preference, the document is paginated and
otherwise formatted. Formatted terminal elements 835 will in some cases be associated with content objects
which are different from those associated with their corresponding terminal elements, particularly where the
content objects are style-related. Each printed instance of a document and page is also described separately, to
allow input captured through a particular page instance 830 to be recorded separately from input captured

through other instances of the same page description.
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Wth either tagging schene, the tags function in cooperation with

associ ated visual elenents on the netpage as user interactive elenents in
that a user can interact with the printed page using an appropriate
sensing device in order for tag data to be read by the sensing device and
for an appropriate response to be generated in the netpage system 1.3
DOCUVENT AND PAGE DESCRI PTI ONS A preferred enbodi nent of a docunent and
page description class diagramis shown in Figures 25 and 26. In the

net page system a docunent is descri bed at three levels. At the nost
abstract level th docunent 8%6 hg |erarch cal structure Wnos«;

term nal el enent s "8¥H"EF B "HEEHET AT 8”’Wt ﬁcri?%°“t°rén?pa%eﬁer‘éerat°“ "SR EUEH as text
obj ect's, t extorysy Hasumshyjwithopicbeing fpreag do aedspt &g pogrce dopument’ mecéicforl@t desceprBiite | s
printed on Aqupdihe By tbighla RinterDath b idiEfotnd pagPR@ EorSkatBle. AEherRBCOI EkisddEy of Ge A

part| cul ar H%&ed%oc&gewlzdgscépa&togche gggeggrgﬁgigiheﬁ EeeSerQBQ %l‘éﬂﬁgﬁﬂ ’némt@ta:@r Mﬂ@d and
ot herwi se forma or mat ermnal el enménts 835 vmf In sone cases be
associ at ed FHPHICHIIRHP*S5bj ects which are different fromthose associ at ed

with their corr esm%héaqm&uﬁgn%mhnsﬁL @megm forR@Med bagybe@cmn%nsvmawofumh cont ent
objects are st}gle rel at ed page is

nt
al so descr i BB QEAss PLprEpsd terf“ﬂ’al el&'Fﬁ“%WSﬁ% ?““%fté‘%ﬁ;eﬁ?“élb“ﬁqar“?}ﬁﬁﬁt 0élmﬁart I cul ar
page i nst anterag3Dhistdefingsdhe F@@@m@l@@p@elwpta?cuéllathwlmkﬁavdn@ertﬁelésapt ur ed t hr ough
ot her instances of .the sane cri NPA1 resence of
the nost abstract® ﬁé%ﬁﬁé‘}i‘tma%’gg‘%ﬂi‘e%{”} o aon ddoc“menég%elr?‘\:?@srmzs OTTset Of% user to
request a choyapcesn30acaghod entorsibopds due P%EFWQP@W@& fopnatid dleggrent fgh §‘\‘$E|rce
‘document’ s E{REisBI @sdils MRigle uldiepriGeficpaRY, DerecofiettRsdIDRIgofae-aopye. Ahizough a
printer Wi tﬂsta@iceciié t)t ﬁ‘[o@ ngcﬁ%g%st&!:ezlﬁt reJreQJntsg ?{:@Lﬁage rgt‘ﬁ&t\é@iﬁ ﬁ(ﬁ:lt]){n the presence
of the formatted document descri ption on e page server allows the page
server to effici engbyfnsiaitt @nidisefa sttsBEmag tln@ASnsai0d 83 fecfemenCigdiaade opy dxist ed page.

A formatt ed;rgOCUNBRLA B34tk maﬁ&sm h)?emnnstgice 5L RS i;ysgmmp ag&md,%gs i pt I ons
5, each of which cons

tted termn
Each for mat rtc@l:jis ﬁraésr%%lﬂxt IDﬁéghw 1s§%&[51ci t%l he %&et“&fﬁ?""‘ nd aglgtls] %stagc§ ex1sts for f'i ﬁergsel?emené . Thl s
def i nes t hebegautejityesordsrinpat spyfifig to ﬁlﬂ?ag@h%ﬂﬁ@n@sﬂe@ﬂ’éhstaa%? dPPf/f?féPXIlSF h%@"%??ﬁ“ﬂ“ﬁput
fields. A deeisnresdnad wxhaice 831 corresponds to a formatted docunment 834. It
consists of a set of page instances 830, each of which corresponds to a
page descri ption Aterfnalclgent wp P?&tslﬂ‘@dle@%%ﬁﬁéﬁfpeﬂlﬁeﬂfﬁmb%é fielil pleen e 830
descri bes apagd sagdr ontahdgpiRenp e Nt @wieFipagy. A stata AehnanseDradl e dshe clpagesst D 50 of

the net pagewﬂ:h’%n &?ogi%cd slyﬂ%gjé%t? le:ﬁﬂdmtemgl‘a&% W'QI an stﬂi%&)s%@{ext bﬂk%ﬁs@ﬁ%ﬁmégﬁ it
represents a C e . req uested in

e .insta
consi sts of® ﬁle%‘é%’/g B 2 ”é?‘e’ﬂfg‘i‘?érl’ag‘é‘fleé‘r%ﬁ?‘; T%@’{”&%‘?@g ggﬁ‘ﬁth R ?tegﬁ%‘r’s{’f °?Jﬁ°§t ance
only exi st s857j o videq clip eleroaniBS ! it asyesiated pidae icip o&ieqt Af8otrredid G clemepf $5avildper | | nk

i nstance eXisstiged 6dio dip ByRETSH, oK scah @BmUAL 85I @EBdl S Bociated scfi BERECB0,as thv@isact i on

| D 55 whi chg %?ﬁpemflc to the page instance, and a field instance exists
for a field enent because it records input specific to the page
ihstance. An el enepge ihsasct BRI ERcIGOEE fiEDL33 @KLISE ysedOwBM @iy, dighadink @piatd od the el enent s

such as tex %Jﬁ%doeﬁog %J%{'s@%aﬁ@inﬁﬁﬁéﬁ& (can be a static elenent 843, a

hyper | i nk e ment 844, a field elenent 845 or a
In the preferred form of the invention, 2 tag map 811 is associated with each page instance to allow

tags on the page to be translated into locations on the page.

1.4 THE NETPAGE NETWORK
In a preferred embodiment, a netpage network consists of a distributed set of netpage page servers

10, netpage regisiration servers 11, netpage ID servers 12, netpage application servers 13, netpage publication

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

The netpage registration server 11 is a server which records relationships between users, pens,
printers, applications and publications, and thereby authorizes various network activities. 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
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page server conmmand el enent 846, as shown in Figure 27. A static el enent
843 can be a style elenent 847 wth an associ ated style object 854, a
textflow el enent 848 with an associ ated styled text object 855, an inmage

el ement 849 with an associ ated i mage el enent 856, a graphic el enment 850

w th an associ ated graphic object 857, a video clip elenent 851 with an
associ ated video clip object 858, an awdio clip elenment 852 with an
associated audio clip object 859, or a script elenent 853 with an

associ ated script object 860, as shown in Figure 28. A page instance has a
background field 833 which is uied to record anlytw X }9 'ka&a tured on
the page WHPEHCHTRY PR ESTRIRSF Y BT L kP EhBUT™ S BTRAY ™ "R  BE°
preferred fsovam wfhhdingp speotef pgrinstappes Sege s Sﬁlelaléosnalafslsw ‘aﬂue&‘“wff{f picheach page
i nstance t Gaglids@k, cleRPSHOEnpAR pitRgQent Beta@ iptiansiyas ddapphiriae pagatd.dRs on t he
page. 1.4 Th %L%E’Aﬁg Pﬁ%ﬁr&a@m@o R £L8kbEdnenhRsdh iR a netpage network
consi sts of uted set of netpage page servers 10, netpage

regi stration ser\seieapd ID seR€ PAYLatds BretifefiviDs S chleman® hipiggsidappl-habatigon servers
13, netpags, &QQveLQQMIBQuoca%SHs%%eS 14, and netpage printers 601 connected via
a network 19 such as the Inter net, as shown in Figure 3. The netpage
registration ser \Aeﬁetpélgl ptiBer AseS GE \Iﬁ&ﬁet\minﬁﬂﬁted’ Be@rsgsenr @N&L proivglad peshlet aveen
USErsS, PeNSypaeP EJgQ iP40Simto ﬁp Rl oBidabr Q0 St tﬁ:ngtp@ypa d &ﬁ&r'h%ﬁng 1R dphRHES Y.

aut hor i zes various network activities. It authenticates users and acts as
a signing pFB%Y on behal f of authenticated users in application

transactions. It Aarletﬁége BHRY¥LH8S: 1hemQMrl“lucmstJﬁ@reg\ralns@agmpﬁleam A@SpagAS

descri bed above, age ser ersi nt 122- SG
18 infor rré)ﬂ.l? 16%10%‘361'6%? g%}q%ﬂl% écg ervcr h:cl? u‘g 1Sgers] n%a% dCécm'Inch]ltg 0 é:fﬁt;gée é)nr% TheNAEé[A‘ page

net wor k |ncqcmte%méqwnrﬁ9%*t’}e?r of page servers, each handl i ng a subset of

page instances. lga?g?se er ca?bee hos%crl Vnearvaneh networ'k Qe'g‘vg‘r!pﬂ oS fiom n{a@ﬂ%&ré’s@lhgg s for
each page inst anc Tl suc e page printers send netpage I nput

directly t oBMhevispBicksk nd e Ml neeres sivers cphun copypratica fage iosh e P8t s any
such i nput semdr ainbvdstrib@ediole a tl@sg pihpdsi Brc ofll tilte fiooikris pondd ngepageversA net page

| D server la%d iﬁ'lpzlrtgﬁﬁ'ttﬁ%mgl%mmdecl @shegﬁ-segg} agﬁm&g serv@éin am’o@é/ﬂr@ﬁ&l directly
| oad- bal anci n ers VI Q}catl on schene. A netpage

printer used? ‘%F‘i’egei‘ﬁ’i'?ae‘gﬁ‘@]?asf)“@a%" N'é?uter rks Y CDREF 5P “sinil ar, to
resolve a netpage page |D 50 |nto the netvvork addr ess of the netpage page
server handi.s ng trheneeice@apeAdi Ng page instance. A netpage application
server 13 is a sehyRipaghiiedh 60108 inSpilifkLFaGtid MEsteRe it gencipdd|sysed bldqhss A

netpage publ | C?tcar,gn on%%ma%{an}m mb%m aa%' haﬁe@{quQ&qu?ﬁrﬁ{t@xflnwhnﬁﬂc&ﬂé@kd shes

net page docli rint ﬁyare escrib in detail in
Section 2. tF\I@f'ﬁ&&é“"é‘@F"\)’é‘%@ “‘Bé“ﬁ‘fd’?‘t‘@ﬁ‘d v APopdbEd gPusioh et wor k ser ver

pl atforms fr Om gHI i?ogltl&%tﬁ)r hd §BUISIQ’ sgg’ngs ;l) Wvolme%e%t)& tEc%&ba@g gmte mPH -

Mul tiple netpage Servers can run concurrent si ngl.e funetmd

si ngl e serR?@F‘e“éétPFaﬂ’ieAﬁfaéf’? P ORFE ECoBFRT %enﬁﬁ%‘e‘r's 8 cﬂ%pé‘grs ‘@8% of “al | of
the functi cnerhditely aposowpice ed iy witaleheip ef th distilaed netpagermeie save ik infepadleatty of he
functi onal i f¥cik QkdeéhcRy the 1D server and the page server, can also be
provided directly

The netpage printer receives subscribed netpage documents from netpage publication servers 14.

Fach 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 2 document’s page layouts, the printer knows which multicasts, if

any, to Histen to.

Once the printer has received the complete page layouts and objects that define the document to be
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in a netpage appliance such as a netpage printer, in a conputer

wor kstation, or on a |ocal network. 1.5 THE NETPAGE PRI NTER The net page
printer 601 is an appliance which is registered with the netpage system and
prints netpage docunents on demand and via subscription. Each printer has
a unique printer ID 62, and is connected to the netpage network via a
network such as the Internet, ideally wwa a broadband connection. Apart
fromidentity and security settings in non-volatile nenory, the netpage
printer contains no persistent storage. As far as a user is concerned,

"the network | the conputer”. Netpages function interactively across
space and £ Fe %ﬁ?ﬁmﬁhgpﬂgﬂﬁ of the distributed netpage page servers 10,

i ncblepengegt | yt of Thp%}{nteﬂ &t&h% an]@%n%@ﬁnmvtmgs mutmsm&tmg&‘es B theeB It rE eCﬁl ves
SuUbscCri bed ne e aocunents acC
docunent i sc"ﬁﬁ“gst HBFPEY et %"Hﬁgﬂa pt“%é“g% { ““Ilzlmﬁtmm § prm £S%P1ef°rat]3 ual text

and i mage opjreets which popul ate the pages. Because of personal i zation,
page | ayouts are CaII speci f t articular . subscriber. and so are
pOi ntcast to the Ti\%; é?ss on%sltsl orf]' ,E%weor é%:i:/ciuale% ages: rasle?zgtlloolp 0 Page descngtlon e?n\g}er Text
and i nage ofpantigngnd R{)ng h@agedtﬂtﬂesr The A%, image @rosesppyi (RIB) qogpists e oF FersHnBe her
subscri ber spspanst G@ing inEparilil. tThe aplexel @rird kiging cHaSlErk b@sis 'of qasténn preesorawdtht he

appr opri at eex%‘rﬂ@ttht?r%ﬁd\{)ﬁﬁt?agel SIQ%EIQQQ%MQL&Wth%rél%M fk rQﬂgahsrﬂ tge%ﬁntt he
segnentation of docunent content into pointcasts and I|}tl casts. After
receiving t?’il@“eﬁ)m ntcast of a docunent's page | ayouts, the printer knows

whi ch nul ticasts ’Prlhtgrs Il()@'Q’Mbledtf(g Ill{ %rrﬁntu%nta\kct\ne 0939% ﬁlm%gpﬁslngil@{bsoﬂﬁﬁ b[a&Qﬁ(' ved the
conplete p age | ayout s and e docIl PA122- SG
d;

19  pri nt ed™qUEn TS SRS B t rwﬁ%&“ﬁi’ﬂ’emfs ° 5l n‘tu It a"s?t"’set“*‘."‘"‘zfé"é“ gnﬁﬁé\lpri nts
odd and eveﬁncpﬂgeshasl&whttda’n@eﬂwlavS&ti‘rvlatﬁtsitahnesli*g@es of the sheet. It contains
g::llplm? ?’(]Zg_dgr {,32'([) fe (r}‘gdo%eg'lln%tgagg %ln%tetbvnnts netﬁl%es on s nnect ; I%ag;[r I’OC egls ;SseéigatﬁtlgalFe Till Q %Tawem etm
decoupl ed strages: morefasstﬁet*sf:dz%ttﬁic@nw@f as @la'@e Eel‘es’&?t‘frﬁtpi’%ﬁst leagfrfige S“@%Ebg?f‘si’“ﬂn and
printing ofsupagear ic¥B@e sy il echen@Sing henteMRY@D.Hreeb s8be HpRITR) ngonsiistischof one
or nore st a&gﬂﬂegthe [a)é? §tg Z:%e;ne aHLBWLQQtJ ﬁmlpaatfoa&n&@{)ecom-gpﬁsogﬁtm%% dchtﬂnéﬁt soeng| ne
controll ers consi st cust om rocessors which expand, dither and print
page i mges* ?tf]?e?"é‘gte“ttsfa%a“bsﬁfﬁﬁcﬁ’t%t?ﬂ’rﬁt%d with the operation of the printheads
in the print eng"lgﬁl@% shoﬁ! ﬂ'nmeﬁig@prﬂgtt cla@srhﬁaglarg(jeﬂgcgﬁg phBer%dte@ﬁdfoﬂﬂitt&\%ﬁtaﬁéﬂe option
to print tags usin ng ve black ink, although this restricts tags

to ot herw s& *&HFH° é‘?’“’éé@"%@ ‘Fﬁ%ge'f)eé“ﬁrek Al t hough such pages have rore |inited

functionality thap, LiRpEidifd: HAQGSpaed (HOW iPdeRritel nl dreatel BEE RGeS dMRbRAGES. A
nor mal net page I ntFeng{“nlts net pages on sheets of paper. Mre specialised

net page pri RPSFE R e 1181 ®ont o more speci al i sed surfaces, such as gl obes.

Each printer supports at |east one surface type, and supports at |east one
tag tiling sshenmenjate Friathesist ag map, for each surface type. The tag map
8;]-1 whi ch The netpage system can operate using printers made with a wide range of digital printing

technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others. However,

for wide consumer acceptance, it is desirable that a netpage printer have the following characteristics:
. photographic quality color printing
. high quality text printing

high reliability

low printer cost
low ink cost
. low paper cost
. simple operation
. nearly silent printing
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describes the tag tiling scheme actually used to print a docunent becones
associated with that docunent so that the docunent's tags can be correctly
interpreted. Figure 2 shows the netpage printer class diagram reflecting
printer-related informati on maintained by a registration server 11 on the
net page network. A preferred enbodi nent of the netpage printer is described
in greater detail in Section 6 below, 20nith reference to Figures 11 to 16.
1.5.1 MenjetA Printheads The net page system can operate using printers nade
with a wide range of digital printing technologies, including thernal

i nkjet, piezoelectric inkjet, |aser electrophotogr aph| c, and others.
However, foor wi B8 PEGRERITES accept ance, it is desirable that a netpage
printer have theSl&ﬁLAe&Noglg“ﬁQ@ﬂ}lgtﬁ%erl stics: photographic quality color
printing high quality text printing high reliability | ow printer cost
low ink cost |owmpagemfenst sinple operation nearly silent printing
NPA122- SG 20 hi gh printing speed simultaneous double sided printing
conpact for'm faci"BP"“’e‘lcﬁ‘?R}“‘??B%er consunption No comrercially avail abl e
printing technol ggy, Nag.gl, aﬂéaL Annfﬁgﬁﬁhn&@gmmﬁ Sthsd bafiGerisal0 €Nabl e to
production of printers w't th Bse characteri sti cs, the present applicant
has invented a newapd b pbdubiRE bpodki@gyith tiee tiefadaitict, Ge psserdvimpiced Tdinteaedmnol ogy.
Ve et TV | Sip@ il QRsRA; ARNRNCL: AUSAL «hR500 A0 i atmtonhéaﬁﬁan&m @hffgPagew dth

pri nt heads fabri cated uUsi ng m_croel ectronechani

t echnol ogy. that ERerE pig?'m%mﬂgeagf epgt ‘é‘l“ﬁ?‘Frﬂ‘ilfictr‘?d’e"éfngﬁé%?m%%hdé)%%@n] et T™M
print head. Fidwe hébwpageslamghtinpelématt 890 of ndamety perthess. The B83E O-lprigta inforgreey enent s
300 ][ ? for mﬁi@ﬁi}ﬁi@tﬂg gheniP R0 @bl & Ne00! e H2@%idD dMx @finter. Thik Sinfar sinﬁttdﬂé’ously prints

si mu aneousl|y pr AP Y d Jnfrared inks as
wel | as paper: ¢ éf. flﬁ‘g)r?g%{( E daggaeg%&g#ﬁ%él a?}{/l()a'ﬂ'?&yhdffBL gﬁﬁﬁ%{?ﬁg" el ement 300 is
approxi mat el y 11@ndrifing Bléneh:G0is Yroxidatelli 100 GibkSns Whley. 32 AlctossyiSde Ofrrajsherseg:
printing. el SRDLSAL & HAEIE BiboRunShie b6 AUBFHLAARSIL L dtiiaLPO! At €S
CMOS | ogic, dafa trans and drive circuits (not shown). Maj or
el ement s ofa“‘i‘l?ée‘“‘ﬁf“i‘tﬁt“ltfli@“%l errent 300 are the nozzle 302, the nozzie rim
303, the nozzle h&nﬁgm@{ts ﬁ%%’pnﬁﬁnfelgnle“l?:% dre tﬁeelﬁLzle%@’; ihettlgﬁle 'nfﬂksOSC Rappgd rim

306, the lever arm 3 e active actuator beam
chamber 304, the ﬂu1dlc seal 305, the ink channel rim 306, t£e lever arm ﬁ? the active actuator beam pair

308, the passive actuator beam pair 309, the active actuator anchor 310, the passive actuator anchor 311, and

the ink inlet 312,

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair 309 at
the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The combination of

elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend actuator 320.

Figure 18 shows a small part of an array of printing elements 300, inciuding a cross section 315 of
o 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.
Fignres 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.

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

formed between the nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS circuitry distributes data from the print engine controller to
the correct printing element, latches the data, and buffers the data to drive the electrodes 318 of the active
actuator beam pair 308. This causes an electrical current to pass through the beam pair 308 for about one.
microsecond, resulting in Jouls heating, The temperature increase resulting from Joule heating causes the
beam pair 308 to expand. As the passive actuator beam pair 309 is not heated, it does not expand, resulting in
a stress difference between the two beam pairs. This stress difference is partially resolved by the cantilevered

end of the electrothermal bend actuator 320 bending towards the substrate 301. The lever arm 307 transmits
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308, the passive actuator beam pair 309, the active actuator anchor 310,

t he passive actuator anchor 311, and the ink inlet 312. The active
actuator beampair 308 is nmechanically joined to the passive actuator beam
pair 309 at the join 319. Both beans pairs are anchored at their
respective anchor points 310 and 311. The conbi nation of elenments 308,

309, 310, 311, and 319 forma cantilevered el ectrothernmal bend actuator
320. Figure 18 shows a small part of an array of printing elenments 300,

i ncluding a cross section 315 of a printing elenment 300. The cross section
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chanber 304 and tAiehekchlerapfeanticieans paia 380M4d 300bubliges pliciatidaionid) retatreto prarigitahead CMOS
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partially r 85ALME e AVinldhg2 cantil evered end of the el ectrothermal bend
actuat or 320 bending towards the substrate 301. The |l ever arm 307 transmts
NPA122-SG 21 thi® pDvieRee figilet ok tirominthed dinagripentio8 OvnozzEheart @@ 380 shanber
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increases the in 2,
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meni scus 318pf ﬁ@rﬁoscme@afeﬁs rigeretir é§§nPF41‘ér°“g§ the ‘I‘“élé@s Bt a“tiﬁ‘é"fﬁ]ifi‘%z}ég‘é‘ﬁé%er 304.
As the tenperiaiptitgg. 0f privieinbRamen iz She30Blc guad is3Q0d @geidd iriless idié he act uat or
320 returns to its original position. This aids in the break-off of the
ink droplet1817 fTheNetppge Pepk 321 in the nozzle chanber, as shown in Figure
19(c). The nozzl erhehawb@singidsvick efthelnbtege sbaayemtlhgncauytam@ﬂobﬁvhlthhlernsmreﬁamdt ensi on

at the neni &%ﬁer $§46rs alh_'é thJpﬁrc %Qi &Ja&VYﬁ p@sm%@gém foge aa erdﬂ@g Qﬁga{j T]%Sngage In a
net page printer, the th of the

paper (typi ¥&P% 50 Stﬁ?rj’eg’lcenpr?"hdé& H'i%r%‘ P?r%?ﬁa‘%&fr t°'lpﬁ“ém§eélsm OIWIE AEWAES 0.4 nm
| ong (about wav@len@bs iefdesgribedampiriedersil prlowrihd Festeat)s, aleé‘fﬁsep’MnﬁF imhgjm P HaApRr s
noved past &uhife, kidRGens dbRtdeakads B at shtfcidi i€ bip@ft hundb Randwingy (or atntohigiad has 6
rows of int M gLl el a% Ecﬁt};@% fgsreh rié] rmgmﬁiaﬁrﬁcaﬂ}y%eg&% en@},cpteﬁlsdd gigeletsnﬁrm?sln?&e@tglhgr s or

types of e Ink 1nlefs rhotc tefrglle
sur f ace of e (ﬁ?tiaﬁtsﬁ'é’a)d BPTPhY 260 SPHSE BRI 5% | 5 Wt § WYV EED i s
attached t osttdnee. pri nt head substrate 301. For each nozzle 302 there is a
correspondi ng nozzl e hol e t hr ou ich th I ts are
fired. To prevent! ?H‘éfgﬁgﬁf’dgmﬁtlfgﬁ‘ﬁmﬁ' 8y ° %%“fsmaﬁf og?:aglrrhmﬁn I%I cﬁ?‘?ﬁ by

non-marking stylus. The marking aspect, however, is not necessary for using the netpage system as a browsing

system, such as when it is used as an Internet interface. Each netpage pen is registered with the netpage system
and has a unique pen 1D 61, Figure 23 shows the netpage pen class diagram, reflecting pen-related information

maintained by a registration server 11 on the netpage network.

When either nib is in contact with a netpage, the pen determines its position and orientation relative
to the page. The nib is attached to a force sensor, and the force on the nib is interpreted relative to a threshold
to indicate whether the pen is “up” or “down”. This allows a interactive element on the page to be ‘clicked’ by
pressing with the pen nib, in order to request, say, information from a nctwork. Furthermore, the force is

captured as a continuous value to allow, say, the full dynamics of a signature to be verified.
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paper fibers or other debris, filtered air is punped through the air inlets
332 and out of the nozzle guard holes during printing. To prevent ink 321
fromdrying, the nozzle guard is sealed while the printer is idle. 1.6 The
Net page Pen The active sensing device of the netpage systemis typically a
pen 101, which, using its enbedded controller 134, is able to capture and
decode IR position tags froma page vi & an i nage sensor. The inage sensor
is a solid-state device provided with an appropriate filter to permt
sensing at only near-infrared mavelengths As described in nore detai
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resol ution gk bt fusedibr@ioprodé@ B dichgrotla infhatitywiiegsh tityia@megeequi red for
accurate handwriting recognition. Pen actions relative to a netpage are
captured as a ser Wewmevgfthosier iskesn rapge of ¢ prktsr EBNSHCS fgagPmgunicelty (e mene'o Vb
time-st anpe(ﬂasmse s ‘PRSI ILEDNBheOffe el Bilspadiende 4 dblteirdiiedo Pypage, pemmedoireciovent and

conpl et ed by, L0&: SHPFRAUE B sucRER in ko @G roke At ot Gogh, & rdhS il BRI th t he
page |1 D 50 of the net page whenever the page ID changes, which, under

nor mal ci rcu‘f’fs{"%Pnces is at the commencenent of the stroke. Each net page
pen has a current A%&Le‘ﬁ&to'fgaﬂtmgg@mlé§§9&ér@ét€% Xiﬁx&lhnlé bigita Ink @WhsN&t thddorleer to

perform copy.  a paste operatio ction is.tinestanped to
al l ow t he sﬂ@‘faéﬁ*"f‘aﬁgeaﬁfsd@gg'ﬁf g hgp?’%‘r"g’aﬁ’rd%lr ’?enréﬂg“fq Sy aml(?d”% e0 current

sel ecti on desifrdifsessignatreggi on of a page instance. It consi sts of the npst

recent di gt al i nljghe pen is wireless and transmits digital ink to the netpage priner via a short-range radio link. The

transmitted digital ink is encrypted for privacy and security and packetized for efficient transmission, but is

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

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

it fransfers any buffered digital ink.

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

both on paper and on the network, it is largely immaterial which printer a pen is communicating with at any
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stroke captured through the pen relative to the background area of the
page. It is interpreted in an application- specific nmanner once it is
subnmitted to an application via a selection hyperlink activation. Each pen
has a current nib 824. This is the nib last notified by the pen to the
system In the case of the default netpage pen described above, either the
mar ki ng bl ack ink nib or the non-marki®g stylus nib is current. Each pen
al so has a current nib style 825. This is the nib style | ast associ ated
with the pen by an application, e.g. in response to the user selecting a
color froma palette. The default nib style is the nib style associated
with the cd??gﬁf“ﬁlb Strokes captured through a pen are tagged with the
current nib styl %pre%@ﬂmgchﬁwnt Sl QKBS if HOSLGUE Mstons@p5Q diGEEkencd hey are
reproduced in the njb style with which they are tagged. \Wenever the pen is
within rand %ﬁ8¥ gmﬁrlnter with which it can comunicate, the pen slowy
flashes its "online" LED. Wen the pen fails to decode a stroke relative to
t he page, i47 nommatracd Ikigr@ebihvates its "error" LED. Wen the pen succeeds
in decodi ng a st rakRpdeehrifed 00EredcResldiercPRAG® 2 stioke FFRIMR RdnAL1i Whih tReebr ivaddes it S
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in net pagesneth'listh on paper and on the network, it is largely immteri al

ohi ch printer 2 naf, boueONILRLLNA b thggénqqymevyf;zg@ae§eﬁptg§to“m@rtncul ar

time. A preferre odrment of t scrib reater detail in
Section 6 bibd ol anRkics Brddesraing eigh eletnfes“ vfifhg Bf‘rgi'e%“'scgl’“f"bth"fﬁ"kc mterwm&ﬂxe;é’
I NTERACTI ONnidibeer i @topelgyde Pitéxndf e O ihardosit wesndat a el at| ng to a stroke from

the pen 101 when the pen is used to interact with a ‘ﬁ'o‘g Tge coded
data 3 of the tads ik & 4 grkr Wyretthiedifes Aher et *‘heu%eé(fi‘" 85("8(?[’,1‘{
movenent , saebuaspefusbidkae bothies tiatsameamblowsimph einjotfeshvlidhys agiivatedtvga gige t i cul ar

page and as?ﬁ?&hﬁlq%&s L Bk anﬁtaétNﬁed dﬂ& &E@mglytzpio@@ s@et B hgbrtietheama: ame dendi cati on
of the rel osi.tion ﬁ%o}’rgsp&ﬁ fFoQ%eBé?xQ ik GpPe

:
obt ai ned. TKE™ KA ¢at OprdlcCl]gfoe{egllStse“ T é{:ﬁtgdn]%y%e e printer, where it
resol ves, via thepNS wh Rifds REg et didDe2On Qﬁetpaéehhﬁge dseription: Hyﬂi&flﬁks'[ahﬁorﬂe'lhlmr!(
addr ess_of lt;g;?thrggg%?fa%eﬁe@ aqelsservgﬁacll%nm%:ﬁgss%%% the corresponding

page instaf Ren transmts the st the page server. If the
page was recently identified in an earlier
1.71 Hyperlinks
A hyperlink is a means of sending a message to a remote application, and typically elicits a printed

response in the netpage system,

A hyperlink element 844 identifies the application 71 which handles activation of the hyperlink, a
link 1D 54 which identifies the hyperlink to the application, an “alias required” flag which asks the system to
include the user’s application alias ID 65 in the hyperlink activation, and a description which is used when the
hyperlink is recorded as a favorite or appears in the user’s history. The hyperlink element class diagram is

shown in Figure 29.

When a hyperlink is activated, the page server sends a request to an application somewhere on the
network. The application is identified by an application ID 64, and the application ID is resolved in the normal
way via the DNS. There are three types of hypetlinks: general hyperlinks 863, form hyperlinks 865, and
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stroke, then the printer may already have the address of the rel evant page
server in its cache. Each netpage consists of a conpact page | ayout

mai nt ai ned persistently by a netpage page server (see below) . The page

| ayout refers to objects such as imges, fonts and pi eces of text,
typically stored el sewhere on the netpage network. \Wen the page server
receives the stroke fromthe pen, it retrieves the page description to
which the stroke applies, and determ nes which el enment of the page
description the stroke intersects. It is then able to interpret t he stroke
in the context of the t%/ pe of the relevant el ement e S8, stroke
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hyper | i nks 866 is ﬁ@a@ Q%eﬂhﬂ(ef é’rgly t8 b3 Bed 0 28RN0 hikrliikypavibriwik « Gahsuthph enmrent a
request f OI’ &%ﬁ%%gt can nci(use% %canjthncch mrme %llbgp lieYta %&G@Lf a%or Bﬁ,;rﬁ-ﬁ(%ﬂ ﬁ'g"dg 0 a

server. he correspondi n orm.t
appl i cati onCOHWu@éin%lol%??PlﬁW’ér“lci‘“rﬂ{er “%f’%“’t'“ﬁé‘mé‘ug?cé gd s“&?r%é‘?'lm(gdei t% the
appl i cat i onwhekefinphttiapBickd b FHerefsie bhgred 4s eon as g¢omtrai NS a si ngl e-word pi ece of
text, for exanple, the application may return a single-page docunent giving
the word' s gﬁgnr anoéu\#th' n the context in V\/nich it appears or a translation
into a diff nt uage. Each e is ar.ac what
information is suﬁmﬁ}e@i‘fs?‘iﬁuef'l‘i’é"%fg%% "E’& useg%f tu(r:eoarr? aetes(“’on ?phtégﬁy%érl ink
i nstance 86 2rintee cyrgisA fmt dlawrsiaet toorbmlitlgl%mvvhpaéﬂh‘“&fa*ﬁ alb@i’@ﬁ’@'bi"ft‘f’aée X¥¥*f'he page
i nstance on hi.GhadR§ hyperlink instance appears. The transacti on | D can
i dent i fy user-specific data to the application, for exanple a "shopping

cart” of pending pimssies s drmet RS By dosuppi iRty HoEREY FRERS DI Oon

behal f  of t heniABMId-elements 839. A form instance 868 represents a printed instance of a form. It consists of a set of
field instances 870 which correspond to the field elements 845 of the form. Each field instance has an
associated value 871, whose type depends on the type of the corresponding field element. Each field value
recotds input through a particular printed form instance, i.e. through one or more printed netpages. The form

class diagram is shown in Figure 32.

Each form instance has a status 872 which indicates whether the form is active, frozen, submitted,
void or expired. A form is active when first printed. A form becomes frozen once it is signed or once its freeze
time is reached. A form becomes submitted once one of its submission hyperlinks has been activated, unless
the hyperlink has its “submit delta” attribute set. A form becomes void when the user invokes a void form,
reset form or duplicate form page command. A form expires when its specified expiry time is reached, i.e.

when the time the form has been active exceeds the form’s specified lifetime. While the form is active, form
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The systemincludes the pen's current selection 826 in a selection
hyperlink activation. The system includes the content of the associated
forminstance 868 in a formhyperlink activation, although if the

hyperlink has its "submt delta"” attribute set, only input since the |ast
form subm ssion is included. The system includes an effective return path
in all hyperlink activations. A hyperl ikenked group 866 is a group el enent
838 whi ch has an associ ated hyperlink, as shown in Figure 31. Wen input
occurs through any field element in the group, the hyperlink 844 associated

with the group is activated perlinked grou e use associ ate
hyper i nk bEptaislsredafph g éﬂ“ﬁ“’@fyﬁ‘ HoLgtvy s 1’8‘%‘"’86?&%; Q‘] lgadégéounddﬁeltéig%bz used,

i N conj unct o felevint pagetinyenct. ke fomba$ tehive opfrazen) fomt wbragsions pllsped HRYFEPPIMK, to
provide  COQ bRt SvhoR bt s Got &Bve 3PtRkdn Gadidoand lnktea elfbits bl fEfnafh0¢ rEpolo e used to
support a "bl ackboard" interaction nodel, i.e. where input is captured and
t heref ore shared Esh fooommmsissocigederde), with ary fom Megnpes doavefl Spmrndiws provilis 3

col l ection Qfsich 6k, @ks inbpRuh vt ihelaeks vetimR 6k 2 tdm G PArkbile: tife feBddat @exctddd fofi i nput s
t hrough a F“'Lted net page. A formallows a user to submt one or nore
paranmeters t0 an application software program running on a server. A form
867 is a group el gmeftis &&&eddad@aanldm@ummm bin@4isaF €hapof tihdstarttled drniaz@iny
contains a §‘Et ?a&fotf w%c%rcmmg[%f & sét sgieﬂn%ﬁ?é‘fs Sﬁagr?ﬁgokc &n&sgrom §etn:$ fi e@lﬁg

represents a a form dq)fs Er ]esdla ield

i nst ances 8M‘t199ﬁ|3??hea€‘o°rfﬁ”5‘§b"6sﬁél’°lt"ﬁs {"’H(S“‘i“até)fld“é’l etEh dégﬁ% of 't he orm Each
field instasoenihBigwredd associ ated val ue 871, whose type depends on the type
of the correspondi field el enent. fie r.ecor pyt through
a particular pri nf‘égd FIEPoP 5P &0 &R & Sheck "xetb’ld Slt71 6t'”‘"nfaldus(‘:;8 S HoT & o ér7|EI ed

net pages. Thigatime fiskd 88¢ [Tkedisld dirappfclasyripaemgsrhaym inj meFP‘bﬁlFYélg@?mk %%E‘EW i ad"}e‘ﬁf i nst ance
has a stat ugongigzsaggtgh@kbmemslucat es whether the formis active, frozen,
submitted, void or expired. Aformis active when first printed, A form
becomes frozen onéencikpoxifigd bk rieseriatse baskeneralpetd8L fsyskaws i Figp FeApyannkdtichad. A

f or m beconesos Uk, t e0ziRRCE:)0pRredh a kiteSba& lRIN B84 @mnes A y@eatilciniegssigastolieen

acti vat ed, gqéesﬂﬁ the hyperlink has its "submt delta" attribute set. A
form becones Voi d when the user invokes a void form reset formor

dupl i cat e for m pagexQena Adassodatdd G VaIEXE32, BeBowntveiteuie 3§ Agypiiaiil fink egituekpirry ti ne

I's reached, %( e iEl’s zomgghtotnmgallk Emrt«;dh(ﬁexft Qf mnnaa%d‘hﬁ%eﬁﬁﬁtbﬁ/ €hd @¥ %ﬁ@ﬁl&lgﬁeﬁe forms
specified I| et nme $nput is

7
al | owed. | nfute qe}‘?ﬁdﬂ‘ﬁhoﬁnef%?dww&fe’&%mimé‘ 5 well un%érft?o\glésec & exanslpf “ead Céga tured in
t he backgr oGwd afdi Te WakaB83 Toe Statg ¢ éhe A |ineQrgliine Hyuyating ﬁ%ct’%ﬁ%.m%@f’f‘saf‘ﬁég Pormis
active or f pRZ@Mnafseh B4R BEiizaRe, vl ia) Noamackust Ay, &t dosamptof tioch sxtibrint a form
when the form io§ate?%;0 ac fir%ﬁ?e or frozen is rejected, and instead elicits an
form status report. ofminstance i s associat ed (at 59) with any form
instances deri vedakigieifitlg hob mj&oqihfeﬁ)ﬂigd] sippnde valveel83 jagshowh iirsfigore 7. Alhdigitalal | ows

al | but the nlk%&%ﬁ in¥ ﬁén QF‘esz zon@ is aﬁsnghéalﬂ/ véhﬁpc?v‘h{h 're@ﬂéit @rthetldeﬂr% optﬁﬂr dwadloftiR be

excl uded from searc I f[ﬂ ital ink
873 consi st §"pFd %d‘%télﬁfg‘ﬁ?“f’ﬁﬂf‘i"é%“fegtr?f)tgeclf"?’t"?@&c&{ hep Bl Q'Sg g and aﬁmgne \?\7{1
consi sts of field’s efuc.Clfhe gigita] Smargt is ghoeaeBFBg thEa@wseﬁ PWPE@“%W% Ff‘é’tsgem‘é‘f toé.hﬁs et of
timest arfped aﬂﬁcﬂtmn which owns the form. Online signature verification is well-understood (see, for example,

Plamnondon, R. and G. Lorette, “Automatic Signature Verification and Writer Identification — The State of the
Art”, Pattern Recognition, Vol.22, No.2, 1989, the contents of which are herein incorporated by cross-
reference).

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

form data when the form containing the field is submitted.

“Editing” commands, such as strike-throughs indicating deletion, can also be recognized in form

fields.

Because the handwriting recognition algorithm works “online” (i.e. with access to the dynamics of
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positions 876, each of which also includes pen orientation and nib force.
The digital ink class diagramis shown in Figure 33. Afield elenent 845
can be a checkbox field 877, a text field 878, a drawing field 879, or a
signature field 880. The field elenent class diagramis shown in Figure 34.
Any digital ink captured in a field's zone 58 is assigned to the field. A
checkbox field has an associ ated bool ean val ue 881, as shown in Figure 35.

Any mark (a tick, a «cross, a stroke, a fill zigzag, etc.) captured in a
checkbox field s zone causes a true value to be assigned to the field's
value. A text field has an associated text val ue 8 as Fi gure

36. Any di gt B mPYiRenggster b dotipe § o WREeSTPR oG bétmafo e G (S ‘%%31“ \it: rﬁm%“zfl y
convert ed t onbeddreyly-aritsmbhamershaih cigiiely hlﬂ‘gﬂﬂ?‘@@@@ﬁioﬁtlad’ﬁtﬂ'daﬁ?éﬂeﬁt HEniREEPRC. | g

assi gned tQ“Haxedelﬁeh&ﬁt%cmo\fﬁahmtmgmh:b:ﬁhecawawem dvrTighe, h@@ @ Bid bdn G igeheited

wel | -understood .(see for exanple, Tappert, C., CY. Suen and T. Wkahar a,
"The State Of flth :&I’%ryl n On-Line Handwiting Recognition", |EEE
Transactions on Bght &K fs Alaa& YisdS coasved obRGdgiche of Rioes. IAngm@ewhicV(sdarrsIQa No. 8,
August 1990 rtL:Lm?ere xﬂ\ J;s%&te?s ndme {ﬁﬂ el%eﬁt sh@ft&ﬂni@sueéﬂpﬁﬁfr ﬂpiﬁt@%r%glophy stroke

Cross- refer nce ghat ure field S ital 5|gnature
val ue 883, &%”@WﬁﬁwaP?‘FJeﬁlsd‘ﬁ‘fae‘“lS&?eam}-\?ﬂE}peﬁfdd? T%iaa(gm‘ﬁa%%gsﬂ lﬁa?le“%%l M a signature
field s zone is a&&&%@ Jaﬁ@éd'dﬂﬁ’ﬁ&égﬁnﬁ?ﬁdy\ﬂs intlrpﬁa{%@ Q(%.Q&ec&o@ gésiih% dndﬁfa&nbttoy of the
owner of the pen, and a f or m of

Si

which the. f Plepde e B & e bt iR gt siatE o vy 1 frugt fet
The di git al ingipghdhisrplidatongreitr at ed using the pen user's private signature
key specific to the | i cation which owns the form Online signature
‘verification is V\BIMFZﬁﬁ'@gf?fhﬁs&ﬂfm‘(“%%eemte?mfmse‘?(ﬂé%'ip@e Pl anondon, gR and G
Lorette, "Automatic Signature Verification and Witer Ildenti fi cation - The
State of the Art", Pattern Recognition, Vol.22, No.2, 1989, the contents
of which ar EaumaummanouipponataetsbnbyntbaoeiBaQEreference) A field elenment is
hidden if i FsoudderTr @t tTT DB Fnpw_SGL. A Nl dd@Budn €1 d el engnt does not
have an in WerigONEcHBrap_Phek and d0eIsub@i acBshGeflicatiput . [t clan have an
associ ated f1eld vgkade whi ¢r.:lnck| S | nc| ugBebimit fiarnt th epplidaionm dat a en the form
cont ai ni ng the fi ellSklactonsulpligkt t ed. " Fafubiihgptection ferpppligadion such as

stri ke-t hr ofigfhidield ndthegtrng Aden#k | on r%&%@%@mﬁ—m form
fiel ds. Bechuse theTq’i'andwr HFT‘dr‘i"Qt'”lgecogrg"ﬁYeBH’g HPOPITRATHRERL "lonl i ne" (i.e

W th access|to the MﬁtueD,g“é,mkmrmagsggﬂd%mWn—mmn, rat her
than "of flipe" (i. esiglBlule A& 0Nl Y Moy digidl IhHEdatee; geddiatdral Kl ngs), it can
recogni ze fun-on discretefy-witten dyialaigtapreofiwmihssigpidatal vel y hi gh

accur acy, t hout writeridependent tSogatvp fediel t — r - dependent
model of haMeRgitidg is aulChpmserpian \, Assiondigialink tlocument sgiegion Lol oy er  and can

be generated wup-front if necessary, Digital ink, as already stat ed
consists of a S €Otk Mzlm QfintSifs ' QKRS -selNY f&%d’cﬂ)ffcﬁ‘ ’I‘ﬁ@&eﬁﬂioxﬁ&oﬁ%fsﬁ Simblofahe m@@r t i cul ar

e ot ar P s ey i iRt Wlon R ekl bGP bR SRDndi2Y T O

predictable behavior.

The raw digital ink captured in every field is retained on the netpage page server and is optionally
transmitted with the form data when the form is submitted to the application. This allows the application to
interrogate the raw digital ink should it suspect the original conversion, such as the 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 8§30 to which the
page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at 887) a formatted
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not appended to an object's digital ink streamis appended to the
background field's digital ink stream Digital ink captured in the
background field is interpreted as a selection gesture. Crcunscription of
one or nore objects is generally interpreted as a selection of the

ci rcunscri bed objects, although the actual interpretation is
application-specific. Table 2 summari ses these various pen interactions
with a netpage. Table 2 - Summary of pen interactions with a netpage

bj ect Type Pen in ut Action Hyperlink General Cick Submt action to
application Formdick Subnmit formto | icati el ection Cick Submt
sel ection t §e2ppl*? AT a1° ﬁ%fhﬁ]s'f"f‘eelnﬁrsﬁﬁ’egg 2 fg)%?rﬁvlh‘%m I tfomamfd U o field
Text Handwr kdmkspgpdsGonidy demelit gidtifsb anperking (f 892 e recqrgbirei fott@)étglt*tl ik offthediplgy

Drawi ng Di  ifu@le71i idkprbg (20993) e @ickritatch Blitalifk of inefictl, Dii guatbikife@at Blapwaksime erify
drgital inkesl 9Ralyt R ARNGLAL o uddlt L2k dhRAHIE Qi PInRSRLGR(I 01 tal

i nature to Cription ssi

sel ection Tﬁ%ﬁ“?g)‘%gt(ﬁﬁ?%ﬂleﬁ?ﬁ? F?gmﬁedélﬁ‘?ﬁméf’ﬁesl’g‘éils'88?’("8}‘}’]‘1"18?"“@5%1%" 5°é¥?t’“g‘?an

sel ection ceassihstogesgindiggl hypedifik; tlheativas i therarerene! as npupRed € ypettinketpepdinstdie
background Edo?ln@lrecemestr%lweﬁé GO Hicor Gk €Ak AGhdaEki853; aR chRiag ki 801) i rebiveeout t o

ensure pr edl fﬁel c?xrrenttsgecnonQEG of t-{e cuIren \})\é\l/}, e(ljsla nlatalaeld b} lﬂhﬂg@sgﬁfrrrslérgg in every field

i s retained® 8" page ser I's optiona transmtted with
the formdata V\heﬂgutrefh@a a‘hwsmdbtﬁmcsmaﬁ bfetp 899 i ﬁepraapkhbﬁaﬁ Figute 38THties tal | ows

the appl I cat clcucl)nnulattcg d1g1!alnl¥lker ! qglgtlsemtctrprl!ged acachlgé tgltﬁe% Bm ﬁ%ﬁ Ol"llmls goéegs cbsPgct t he
ori gi nal conversi suc (f'l convers ext. This can,

for exanpl ederpities Q?‘e”@u‘?‘?ﬁthﬁ |ﬂﬁtﬁ§1fi\}%”r1fhi°°6??xéfd @%@ﬂa‘ﬂ'ﬁ?“i’réﬁtdilgﬁ"rln “lké?}’éefemf 8r forns
which fail eeaaknnd @ppdsiigpiag (20598)spe€ vitiego bofidd wlve Riteynadykip ditominigk(at pP)

extension t @thlaa tﬁe ﬁelh l&% teﬁmeidraﬁi la@%ﬁ%@y@@o@m aglaf mlato Eoipinar eeatrmlme néiesi gnat ed
as a draw n%a Ia}alroEmafe ¢, 1511<'at10rp P erv Iastcsll%m% at 9(% P%e coneeﬁe rhpu%f te:'ét n?ﬁe?d Vﬁlué) f the

presence of ou Péri I eI orm, . to route
the formto a‘&mmﬂf{afi?te@fff@’ﬁéaf #12) wherber ghp) @eldal%iﬂ‘?ﬁ‘tf? i 2pdihte "‘Er%“glﬁr"é & hefigPl have
i ndi cat ed amkadRRBiaSretoDhd fads dwindr| vetdl th meipfof tad aplgopditit wditteionfervirhrogtas {9 ds.

Figure 38 shows:d.fd QWehakehs Hme c&%spmdﬂg %§§ o mmma;, &ghera@amhmwer el ative
to a net page. T'I process cons

str fromthe
pen: identi ]umgﬂ'@ Pf(né’fmeg%g vat? %atﬁ%‘]&émlatﬁ]ﬂé tot eccgrreggﬁi%ﬁ Opp V\(}{g'tlon a)u{qns it @:“9@5)I D50 in
t he stroke meflgipksignatuectty thefigldpgue( at  886) the page description 5; |dent| fying
(at 887) a formatted NPA122-SG 27 elenent 839 whose zone 58 the stroke
i ntersects; gterp;gglsglger(&;m%ﬁ whet her the fornmatted el ement corresponds
an

to afield 61 emen command 1sppgm%h@&llcg%thar%%a}ocatllpgy trleeﬁgel syreed I§JPEIQJ§9 to the
digital ink of the el'd

directly on form page and document instances.

A page server command 907 can be a void form command 908, a duplicate form command 909, a
reset form command 910, a get form status command 911, a duplicate page command 912, a reset page
command 913, a get page status command 914, a duplicate document command 915, a reset document

command 916, or a get docurment status command 917, as shown in Figure 39.

A void form command voids the corresponding form instance, A duplicate form command voids
the corresponding form instance and then produces an active printed copy of the current form instance with
field values preserved. The copy contains the same hyperlink transaction IDs as the original, and so is
indistinguishable from the original to an application. A reset form command voids the corresponding form
instance and then produces an active printed copy of the form instance with field values discarded. A get form
status command produces a printed report on the status of the 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 ID, the application has to be involved in
producing a new form instance. A button requesting a new form instance is therefore typically implemented as

a hyperlink.
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value 871, interpreting (at 893) the accunulated digital ink of the field,
and determning (at 894) whether the field is part of a hyperlinked group
866 and if so activating (at 895) the associ ated hyperlink; alternatively
determ ning (at 889) whether the formatted el enment corresponds to a
hyperlink elenent and if so activating (at 895) the corresponding
hyperlink; alternatively, in the absence of an input field or hyperlink,
appending (at 890) the received stroke to the digital ink of the
background field 833; and copying (at 891) the recei ved stroke to the
current selection 826 of the current pen, pgl nt ai ne %%/ tthe rg%l stration
server. Figure 383 @H‘B\R@ag&°°dr€’f’}§lpf°8ﬁ“falp8’?ﬁi‘i'ﬁ?aPP(tO cogis%’n " the process
shown i n Fi tagkeeuRTicldwiepeservid If et neriziag efmoér ds HﬂlanaifPrR‘ i thy dpnligfedage s

i nterpret ed e idhiRgettds § fGlckty 0 @hmdnd @ rést:@heel combhi@ pios 8 gintet NGreES Of

det a iksA'fo id pa th
i ﬁeegrngr]![ 2? cgrr%&)onglg a emgﬁcpgﬁh tﬁeh;ﬁ k&r{)(ug& 1";jeldI @u@d;s&gﬁ@ gflggg Sggfbgtalﬁsraiatf rﬁg{ Q 138 }él\g)e aer

true val ue P%“ f?‘ﬁ‘ hef“lﬁEFeEFt Pﬂﬁ? iﬁ@manﬁfst‘%efﬂﬁeﬁ‘fiﬁsv’éfsﬁ} f‘ﬁ‘&f BPRI BOPRLTBY8 " whet her
the field i groducd eminted icktdn harthtup §f ths ooresprndieg tegerngtarCa inclgil@ yha vdishdd igivkealt i nk to
conput er t eXhepridddl Hr wibhSic VA8 pridite® find tife BBusRAPAY @ it Adn@ind @@ paselor. at | on server, and
assigning (at 901) the converted conputer text to the field val ue;

al ternatively det ®rnrtpriznigso(vhich 3Rs optresrshispace feusfelligdsyciited vath gjdephisticree i el d
and if so vegddiyi ng (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 sWymatres @stoke s elieohrigrcs vefes PTPF@VQ‘%JF}dé@E?ﬁPfEIPW@"‘ fideey  al so
with the hehfivébm ke ch@hafklapRird 0 0 sf@fdBicknkikraphiS indl gxhipearpe gpean@eong privat e
signature k | at Dy 5vaNGnads Sl Ng (at
508) " the argyErRoBiet frkl"E (EPLLEPRARES SRR EENAR I B rands
A page ser vEFCABEETETH fee PBIAEAd which is handl ed | ocally by the page

server. It operat ﬁ%uph(gie r&&%elntycoﬁjrﬁhn& Qsdaaes ;pﬁigl@d (.%Mf ﬁl@&l’}m&ngld%ﬁl@aﬂﬁs%ﬁoe A page
server conmmand 907/ can be VoI rm conman cat.e forrp conmand

u
909, a resd&h ‘Faélig??’l‘“é&ﬁﬁﬁ%‘ﬁs Rsgyved a{f BT “é*’f“éf“ugdneothm I éuglfﬁfe dogmsipl i cat e
page comrangon@bR duglicateetheformy aige sangovrpdue)icge] fGrm comrppad dﬂﬁf&’g@%‘#’a@ﬁ@s coé’ﬁlﬁﬁnnd 914,
a dupl i cat e pJQedd ABMked CONBRRCRIRDnding dbctifentl instfRte Wit tkgro®0 MEBNDesAkGrdedIf a get

docurent st %t H cun?egtm%g%}OMS tg‘él tl% be?%c&&nt%&n%&ﬁﬁesé?the A‘myglﬂg saan a%ééﬂmnd
voi ds the correspon orminstance. A duplicate form conman \éOl ds the

cor r espondi ff@mfc‘é‘i‘lﬁ"i“’i ??§5t AnfER ISR B W‘Hdﬁ oot P TP B} PREEE A8By of the
current for mnenstiandeunpit instancd, inghdthe whd nuelshep itedevivvaelprinh or whypyit WopnEd.ns t he
sane hyperl iaﬂkhegtgt@smsaagﬁ;n{gmcdnags as the original, and so is

i.ndi stinguishable fromthe original to an application. A reset form conmand
voi ds the cor r esplthdpasgpera pammaidiy Snagheied atriuit B ek hprthsderawad camais et hareeepr i nt ed
copy of the;&maaoy msﬁeaﬁlaﬁermetemxf Ha®dr eharVa liHd Bz EhheSifiRy b 6mmald. P8 allfvBRMenuSt at us
command produces a prlnkae. S eRar M 8500 pab Mo S AL SaRARGIHY form

i nstance, | n#c;q udi e:gﬁa ESEE bﬁf&% 1?39&?&93\%%&55 |E was® %)I’I nt ed, for whomit was
printed, an&eflqst’éna‘le ?ﬁsg’feéi"ﬁg‘a“&f‘he’['ﬁ%“"l'“ﬁ?“%‘“’igﬁ‘!%etdance Since a form hyperlink

i nstance cont ai NS A8 rﬁ)ﬁc?tﬁl? ?aﬁtcp#oggl: k@b&ﬁ&nﬂﬁeciﬁpmﬂhﬁ yleglﬂed‘lﬂ]?gsthe gevgﬁpdgpéégl:rved in

produci ng a new for i nst ton reques w forminstance is
theref ore t y¥resd figrent fhp SFEHEGE S Th PR SBTS ?‘r‘ﬂ?tes %ﬁ’i{pﬁ‘gr‘l‘sﬁ"? LRt

hyperlinked group rather than executing the page server command.

A page server command element is hidden if its “hidden” attribute is set. A hidden command
glement 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” atiribute set.

1.8 STANDARD FEATURES OF NETPAGES
In the preferred form, each netpage s printed with the netpage logo at the bottom to indicate that it

is a netpage and therefore has interactive properties. The logo also acts as a copy button. In most cases

pressing the logo produces a copy of the page. In the case of a form, the button produces a copy of the entire
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A duplicate page conmand produces a printed copy of the correspondi ng page
instance with the background field value preserved. If the page contains a
formor is part of a form then the duplicate page conmand is interpreted
as a duplicate formcomand. A reset page command produces a printed copy
of the corresponding page instance with the background field val ue

di scarded. If the page contains a fornmeor is part of a form then the
reset page conmand is interpreted as a reset formcomand. A get page
status command produces a printed report on the status of the

correspondi ng page i nstance, .including who published it whepn |t was
printed, fo@mhﬁﬁﬁ??iwﬁéga%??ﬁfgﬂ?tﬂﬂﬂg?ﬁgngg?ﬁga% gﬁﬁ@ﬁ%%?ﬁfm# "Cont ai ns
or is part waohdvefidingpaget page | ogo whi ch appears on every netpage is usually
associated with a_duplicate page . el enent en.a_page jnstance

duplicated with firerdd St 6?% JEF7R gﬁaﬂe‘é }{%‘”Qé’r’ ﬁhg ée"eaar“*em%?%“ REEF P ¢ hei r
nati ve for n§pegial eopy fancisnercdbandlekbydiping dhe peotyttog togp 2R checkmar k graphi c, and
text appears as typeset text. Only drawi ngs and signhatures appear in their
original foym mﬁ&%R Sk@ar ure acconpani ed by a standard graphic

I ndi cating s U-CC esls a ureferrseld g'?qaao'{l ugng the & Ialgfel 1%1@3; ha?psiréfﬁ\ bngiallteﬁeﬁt‘ﬁelﬂd.Wpﬁgged command
produces a printed‘Eopy o .ﬂe cpr_egﬁondlng ocurment I nstance wth
background ¥ tligifsd sipelshefprees ekefprpaign: inflpdnghe docunent contains any forms, then
the duplicate docunent. conmand duplicates the forms in the same way a
duplicate form coimend does. A reset document conmand produces a printed
copy of the. corresponsinRGod@aueent i nstance with background field val ues

di scarded. If the docunment contains any fornms, then the reset docunent
comand resets tHe-lfvehdimmgth t he same way a reset form command does. A get
docunent status conmman Qroduces a printed report on the status of the
correspondi hg dodtiEAt ™4 Mce, incl uding who published it, when it was
printed, for whompiite\Waseddbivitk 8oy and the status of any forms it contains,
| f the page server command's "on selected"” attribute is set, then the
command oper at es Dahdpm@nypagides 2 hicfarhicalframe oblowitdrse thrapibage ¢y ent sel ecti on
rather than on the page conIaininq the co nd, This allows a nmenu of page
server commands tBe REMSRiRTaTment pe ‘Pﬁ&etﬁ’ﬁ?"g%?‘mﬁiﬁlﬁ‘e doesn't contain a page
server compnd ehﬁggg%y&ggmw&me desi gnat ed page server command, then the
command is ignored. An application can provide application-specific
handl i ng by. enbedsitageah gy sfetoevant page server command el enent in a
hyper|i nked group. The page server activates the hyperlink associated with
the hyperltnked RjrgapeEataded ™™ han executing the page server conmand. A
page server co I’TTT’B.R gocgrlleq rtl%‘c iton i %itinéd(%j %Ect#ng thd Joﬁlmgrpéng ﬁilgn)'ll'essﬁg bk !)ul%lllt e busS€L. A
hi dden command elenen? oes not have an I nput zone on a(pagf}gn so cannot
be acti vat edf 2dpyeet pdjoatyvhg pjlisagd it apd whny g wheppTss dliveredipnd 19 WpqMAICWE VPR a page
server comubdqpenipebdadadatfora di fferent page, if that page server command
has its "on selected" attribute set. 1.8 STANDARD FE@@?RthCEﬂyﬁjﬁAGES I n
the preferred for ¥ e SPREYEEREOIRT A PBET T THE- et 550e° F0go at t he
bottom t 0 i Bdipéthesd krateqiest remptedigmasetvpdgactemmtl t her ef ore has interactive
properties. The logo also acts as a copy button. In nost cases pressing

t he | ogo prgduces a C%&%n?&n&ﬁﬁmﬁﬂﬁﬁs In the case of a form the button

PERSON
produces a topy O;n tEe f%llo?xc'l[}'lgldgsgﬁption, news is used as a canonical publication example to illustrate
personalization mechanisms in the netpage system. Although news is oﬁen used in the limited sense of

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

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

the reader’s locality and demographic.
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NPA122-SG 29 form And in the case of a secure docunent, such as a ticket
or coupon, the button elicits an explanatory note or advertising page. The
default single-page copy function is handled directly by the rel evant

net page page server. Special copy functions are handl ed by l|inking the

| ogo button to an application. 1.9 USER HELP SYSTEM In a preferred

enbodi nent, the netpage printer has a s ngle button | abelled "Hel p". Wen
pressed it elicits a single help page 46 of information, including:
status of printer connection status of printer consumabl es t op-1 evel
hel p menu docunment function nenu top-level netpage network directory The
hel p nenu p¥bvi dESTRHPEREMHA manual on how to use the ﬁetpage system
The docunent funch PBFLFEALATHEY TREWs P gErEs liowdt GRET B BF Y a copy
of a docunetise thatgeliverineva siehisaWhicopys patflicasions e pagregedl prd c@lﬂq‘ébysfheaﬂt»ﬂﬂ@l%ﬁewa

docunment A dogyne E%Tegau:ﬁ] Glthl?l‘% a|n§ws I pﬁthhbraﬁ @}da Q&laﬁﬂﬁ ﬁ@ﬁ hg@aggafmh Sl Qounemsat and
t hen preSS|n i

%%}I;cﬁn ;[0 tradltlona& nTwsR/%e ad news C"igafn'les\lwI I c new Vr\}%l%;neb% nmpampum i shed

it and mhen was de om an
subsequent | vn@mm“'t peavgifeedfrom 2 HRYP FVICT R éartPPé B p Se5lnce &t G fye“‘bhb&\}ﬂa? lable if
t he pri nt erbos, ottiabhi@s b eptzilnt . I n this case the "error" light is it and

the user can request renote diagnosis over the network. 2 PERSONALIZED
PUBLI CATI ON MODELTh Fripeds @bHgfiqn siRichyerere e PR efias ! i Revs peticgioates X8 % ™8 anoni cal
publ i cat i onagexgat bemitiple ndws s inrs yehandfye ths egs@tationand foye frebiratitesfes v sreamhe

net page sy 5&1@8& dA'ctIin'B? 8] Rad&e%s&v§ isQhit 8R124d S@EktidiR of fhBes bileMicR d 0B RS Das @b
newspaper % ga2|ne news, the intended scope in the present context

is wider. émﬁ%tpage system the editorial content and the advertising
content of a newsrpubkdivedtia Ry &wspﬂﬁlr b?@dibattng ZRGr M&d dghitdiing hevws eilicasas hani sns.
The editor| al ? Ilet at%i;]rgonalhzsed e?sI;o% 2 eg'clh ! 'I%le e rcl: Cd(a)lli ele S &%glgnhaeaa& lﬁ)ﬂtg(?orgeﬂ%r mEXPliCitly

stated and i ntere vertising content is

personal|zeﬂQBQWQWﬁWﬁb”@%msT%%ﬂW%aH@ng“PB@%PWF?ﬂﬁﬁﬂmﬁﬁﬁﬁﬁFﬁﬁﬂF@“bNPA122 SG
30 2.1 ED sehhAliffeRERSOMNALdmARhGM Asgibispicmber can draw on two ki nds of

news sources: those that deliver news publications, and
For each publication, the reader optionally selects specific sections. Some sections appear daily,

while others appear weekly. The daily sections available from The New York Times online, for example,
include “Page One Plus”, “National”, “International”, “Opinion”, “Business”, “Arts/Living”, “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, medium, or
long), or numerically (i.e. as a limit on its number of pages), and the desired proportion of advertising, either

qualitatively (e.g. high, normal, low, none}, or numerically (i.e. as a percentage).

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

preference.

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

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

space constraints in the subscribers’ editions.

in sections where it is appropriate, the reader may optionally enable collaborative filtering. This is
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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-nmil. The netpage publication server supports the
publication of edited nems publications as well as t he aggregation of

mul tiple news streans. andlin egat | n fornattln
of news st r dEPicdapEHE "'Hla‘feeac?‘ﬂffg“‘%’))ong ﬁfgg? ‘%@‘ aftm %& u@rﬁf\;?gorr cg“ra]bom °
pl ace adver fikegigrigprond pgeise wows atgie endlef e arisierEe puges CWQSO"II*F@“ e*éld‘fht"ﬁfr(F %I
control . Theist kg edidiRes, mbsHs kidSre Skel @adrifdeRONBRAP ety :8@E.ECL I Ng One or nore
contributing news publications, and creating a ersonallzed ver si on of
each. The resul ti gl anith rigle ghiicritieo aad shpre liffimion ere gheraipid efiwstiitalel ceeigresd k&4 nt o a

si ngl e news paRR by thelkliRdrsdarte@tISerd e Sevat sudcri@sisehol d typi cal |y express

their different interests and tastes by selecting different daily
publ i cations and THewdeveritehrisperifig o seradinity Bgpn ehe Repefigrly C4tP oniont HE™F eader
optional |y se| @Glferiape aitigh Cera@fity itOiSloweB0RBhrSBE sdIie nappealring aslkbprativewhi | e

ot hers appegf..\egkly factmﬁakg%! hofe ﬁ@mﬂap@e%maééeanmalsﬁonf 598 ARE NeWeet k Ti mes
online, for exanple " "International"

" Opi ni on", %FW@@"E“Ad‘ﬁ%‘i"‘tsgf‘}_ip\)*a}%ﬁ“ca“bﬁf%%ﬁeﬁ & dlﬁmm,days ﬁﬂcf %&horts". The set

of avail ab le SeCt'i"hQ%de} ako %&ﬁilyf h&lﬁgs%pﬁs d@%lchiﬁ%e're@cmﬂth@§se&tﬁn tdd@nisIRhiadd | t
subset. The reader can exten | y newspaper by creating custom

‘secti ons, e&&?f“”(’i‘??&as%ﬁn‘é‘wyfli@e 8% any nunber of news streams. Custom sections

]Enght be created ’f"}QEpex% om &adé@%te&gtlcﬁm%n ai@e&B@U@ﬁWﬂﬁlﬁ 1maﬁ E’zﬁﬂ;&&ﬂ@ie&) "OI’
Fg; rerg‘glht grelar]?q%%ro&t%@% rs%egliacéapre r?nce or fjfvrer 1 S%S of 5 afler 1maige€ orsboth ?frtl,lc nléTbcr%p§1£gs ) -

qual i t at i vep§imgges ispot reghred: then lwei‘lﬂm‘r‘?e d?l‘t"efedlaﬁ?f@) q“a"@’r(‘ i BT reé%“?fvr vihegeteras g
limt on itsompuader of pages), and the desired proportion of advertising,
either qualitatively (e.g. high, normal, low, none), or nunerically (i.e.
as a percent age) . AThelotalgadle fie afedsh SSPEF BHAPERtiSx e BB BEEP SFBNEE for a

| ar ge nunbelocaiifed ThiOtodes speitying wiegheramits are Smperlal or mewinrblese! tokzohepmigar fommat, ind| es.

Each articl glo!:a?culr(g‘%aénli Mhe%r'tﬁeﬁo@ﬂza(uglrcor@g'oitz@ﬁ)z tran$ati: Bin SO, The@PAreleRB@ref Orms to
support this ‘?j t% ence b“ﬁ icle may also be witten (or edited) in

di fferent vEF¥ISRBMEE Ffﬁ%"&%ltythee 8% pect ed sophistication of the reader, for

exarrp: et Odpr ovi df-‘o Chikd B diflicdadl cal@d byt sor eyeaélﬁlﬁgr}&der Thenaappectpyd ab@ ver si on
is selecte
S engi not oo e s Pl st n RRIEE i (A0 e Hiffa LERURS gg&anefsslmgtfgym

Fecedence ove I cal age
articles MF@W"W}@%h section are sel ect ed and prioritized by the
edi tor S, and eaCh assugm: gne%s u%f?cat%L ISrgllbfh%Ed B:B'lts &%X‘esﬂ)%&ﬂ?gtgﬁ en&olal %ImQr €

delivered to all Ie%maﬁnt scri bers, rrority order,

_const rai nt s PRI ‘Pféhe§\‘}’B"s“E‘r“|aﬁé\"%3 prefegndeicEppresed HYﬁheg@bﬁf’%&ﬁ‘g tW?éTaéc ﬂy%er‘i ogn be
appropri at econfifed headérurmnyc plaiianalidsyin eriabiwsescol | aborative filtering. This
is NPAl122-SG 31

2.2 ADVERTISING LOCALIZATION AND TARGETING
The personalization of the editorial content directly affects the advertising content, because

space

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

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

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

spending patterns.

A news publisher’s most profitable product is advertising “space”, a multi-dimensional entity
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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 can provide an easy choice
(e.g. "liked" and "disliked ), making it nore likely that readers wll
bother to rate the article. Articles with high priorities and short
lifetinmes are therefore effectively considered essential reading by the
editors and are delivered to nost rel evant subscribers. The reader
optionally specifies a serendipity factor, either qualitatively (e.g. do or

don't surprise nunerically. A hi ere ctor wers the
t hr eshol d ug‘“‘éeﬂ"“feﬁf’y W@‘Fﬁ“ﬁﬁ ga‘ﬁfﬁi’hffd‘“@ﬁ@ tB“osg‘F &'fﬁsffé eg‘?é)ftst%afl ?r% demges FP%gsh fact or
makes it moang the pakedrey aviaiibit fot ddertisior r espondi ng section w I I be filled to the

reader's specified capamt A diff er ent ser endi acto
specified for di f‘r‘&F%cFPfgeaya\/% ﬁlﬁfl"t‘faﬁeé’“‘i/\%ae?(“ RFhE M eAde erp¥ lmaemu 5 dfcmenS'OPal

speci fi es t opiotspubicationiy slpabla kdyprtising sRage s ¢ Pepvieetian Tisin taliediptp E?PP““tﬁ'ﬁH“bil%‘i“’%s m)dl fies
the priori tlgee§ap&8 SoveraR dmd yectolre radishif ris. sizd RE eSIp ol Ofectivh editiog agk@ rreager’s Nt er net
connection aff %%E?mp;}rg& ?Hélcﬂrga){er’?‘&cmwdpﬁb i mages can be delivered. The
reader opti onal |y specifies a preference for fewer inmages or snaller inages
or both. If the nuBdaris@wits bt meddf thd PG §sténSalim@ttheraaitig@dpacd thgniciinabiges nmay
be deliver e?rea?etr delaf?‘éﬁlrallélﬂéﬂaah&)ﬁe&éofﬁto pitlold| sQURLry. Fr @S Lilo ALkt Q6. o hiRiogF eat er
conpr essi on At a global level, the reader specifies how quantities,

dates, time¥Hht fronetary val ues are |ocalized. This involves specifying

whet her units ar eFOl’&H‘ﬁJE | @ safd admglﬁ% Aot @n bagaln vzrhﬁﬁ&@ﬂﬁmﬁﬂgzvgrdl oRerds@ mat , and
a |l ocal currenc and vvhet her t ocal |zdatlon nsi

of situ
transl ati on™gt ‘“é‘?ﬁ‘fﬂtr@é?efsoi’laf"’“ﬁ%o 1’f)creleﬁ“%trhencemsse“él':?te" mﬁea?‘ie{t/lseeaorfa?mthreﬁ fhe"r eader' s
local ity bypreﬁerﬁ’leﬂjhetpropﬁl’@ﬂr@nﬁwe*dPé‘&bli‘dr"ﬂglsﬁi fficulties caused by poor
eyesi ght, the I’e?ﬂ_‘ Peetg( tl Onallo»\g agfgrtels?n:gftol e ml?ed reg%lb% de rg{o o Sh rﬁat otplnda | ar ger

presentation. Bo B cord Pess
i nformati onOIlhsePmﬁe%@ﬁhwf‘eﬂseﬁﬁleﬁﬁlh“b‘a@f@e a‘*l’ﬁ*é““ﬁ%i’ﬁ‘@uage in Whl ch a news

bl t | i t
pu ication is pUﬁ) usc ger ohahzar| on arll loscaI{%a 1%1{ a?épm%[ég iu[&gmatﬁ: 2‘2&? nglgé‘gQ Ig:\ﬂ%gion §/er§,

property of the pupbl | erence e_user.
However, tha ﬁeﬁeasgegfeytetcemrwﬁ arwearﬂyémf foyaeet b?"bgeﬁ?@@i *’a%dea?ﬂ%ﬁﬁ The
t ransl at I ONsuBLduerit Qiggerdgdionia¢iiocbtdecgilid isie sromic IhiADVERTThG! dNGe @Bk AAFION AND

TARGETI NG ThesRes qat%ltlgnéagglgr%@m@fthaﬁ hﬁd&@iiy tc%}reaidve@tgﬂé &hn ﬂdué}ﬁﬁ& kateribing€eCt s t he

advertising content, bec n t | oi t
the editor ?%ﬁgre %ag)ﬁ]f té%&‘{g a ppﬁmgwré?f a:g %smg fevenueeg%bhsl%fs mX)p tlmg %e cthIgp pn%‘g P(edtf‘ﬁ 15%%;&?( pap pear

in a travel ofstegian efibeny ef %\?ﬂﬁ@ﬂe“e?ﬁ‘em%ﬂ HEERr t“’FfeaSe"Hl"Et?S‘F“idé‘ly b&‘ﬁi"ﬁ’ent to
an adverti sefverfsabiGd puiheaf 0d @aytphee i ke prudbstrehermultple pdlidatond t s ability to
attract large nunbers of readers with the right dempgraphics. Effective
advertising is plléeutbrrithbasagihemest n DRt PYPIEY cﬂeW%lﬁ’ﬂ’Plf?‘st @fcal ity
det er m nes plpkdxi it Yutli@tigpa nibdidodl anntg@rt\Viegas the paliaiidnis radversting, spaciain ghore

parti cul ar kJﬂ%g{ %ﬁeﬁgnaﬁgm@ﬁﬂ&ﬁ.ﬁ@éle@&%g&mﬁs%@lwéeﬁ idbentsaﬁadlv&mg aggrsgetmal ty and
envi r onnent no t ermne energ I nter Ct’o%at i ons as

well as lik gl.}bg}sherss %ﬂ%?rrﬁ(gt%la‘la Pequo sge sy grow ssmBT autowlqesd 51§)port iy tl%se méﬁ_)
product is @elwinesyppirfer 2btared eﬂcﬁona‘)fr?él‘lelﬂﬁmgcfp% AP is Eﬁffﬂ‘%ﬂy dESWAioz $esG

placement of advertisements which generate small amounts of income, such as small or highly localized

advertisements.

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

it picks the relevant advertisements from the netpage ad server.

2.3 USER PROFILES

2.341 Infermation Filtering
The personalization of news and other publications relies on an assortment of user-specific profile
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32 determned by the publication's geographic coverage, the size of its
readership, its readershi p denographics, and the page area avail able for
advertising. In the netpage system the netpage publication server conputes
t he approximate multi-di nensional size of a publication's saleable
advertising space on a per-section basis, taking into account the
publication's geographic coverage, thessection' s readership, the size of
each reader's section edition, each reader's advertising proportion, and
each reader's denographic. In conparison with other nedia, the netpage
system al l ows the advertising space to be defined in greater detail, and
al | ows snal MEFdeBE"Sf it to be sold separately. It therefore allows it
to be sold at cl QgffailaQusobsiods’ Ue val ue. For exanple, the sane advertising
"slot" can be sold in varying proportions to several advertisers, wth

i ndi vi dual ¥ eadersilabopageaseringadckedl y recei ving the adverti senent of one
advertiser or another, overall preserving the proportion of space sold to
each advert!ser. “THEdFEEpage systemall ows advertising to be |inked
directly to.deta%he%ﬁggﬁggg$winfornation and online purchasing. It
therefore raises‘the intrinsic value of the advertising space. Because
personal i zati on and chsRRdibz&td QRicRBE is Rl @obliatidnapeitit, el doytheDyistdarehtpage
publ i cati on, SELNeESuingRd bARVELk: bRl pREESEALOr can provide arbitrarily
broad coverage of both geography and denographi cs. The subsequent

di saggregati on i sa efifvGivefMieril@ et Sesists bof theSusebl t2@igBdfk Gumbd lof BwiTRKEB isiuted NOI €

cost - ef f ect | \&. of,Q lirPbPldS RBIeSs forliR pElER otMatif) rRONRE&ARL REL-AIBLEHALRRS than to
directly cagture_advert|5|ng, Even hoqﬁg‘fhedgdvent¥3|agﬁ agar e ator is
taking a pr BPBPEREE? e irbart's Wievng vy atRralnty oism RRSHFEP RSt PRI He change
pr of i t - neut reabns blcipispere presficat th erigrieaemrateafcfol B afeybliesfonalyyy eialy PdameThe
adverti si NgoRPghegat @k vacl of &bl dihefan® plibehin Bel waes hadsetitsdisars and

pu bl'i shers, dlg‘&geﬁl}; ;ﬁg%;%ﬁﬁ 5;?%&2:1 Cfﬁl%}?%lgnqme]?g\{v%{t tol p%?emqg BSBIJS’ Qoim&l‘aﬁde Fﬁlte%ngmé‘mré & ations.

It is worth no _ enent in a net?age Eubllcatlon an be nore
conpl ex t haPgdhe jus cBireRpd P9 4 i dovplidevieg Fodtea™t Psierrrdr CHIREr part
because t hemgutlei palterdminsetpdwmblicition mgerspace is nore conplex. Wile
ignoring the full conplexities of negotiations between qd ertisers,

adverti sing aggre@%?%?@m%ﬁﬂmmﬁﬂﬁFi@ﬁ%?@?“f@%oﬂ?gwﬁfW@H”F8¥ﬂ?HPI?ﬁ@enetpage
syst em pr ov Elele®y sorreandant ainteinedby 8 tpopesreeistfayn sgriyese negoti ati ons, i ncluding
support for automated auctions of advertisin ace.. Autopation s
particularly desi?ﬁﬁpﬁmﬁﬁFWFﬁbmmﬁpéggﬁgﬁ@mgwgd%g%@gFgﬁﬁgﬁwgwﬁﬁﬁ%'mﬁenerate
smal | anmountgntgfed mfie epevaysuch as small or highly | ocalized advertisenents.
Once pl acenment has been negotiated, th regat or capt.ures its the
adverti senment andﬁmgﬁi%FB§9F¥“%H3ﬁmﬁé?%%@%géﬁa?ég&éPF&t%?ﬁgé6%%hﬁ%a|y, t he
publ i sher r teedise of adveriitns prliggcrprepie! Bfprmptiqrsuehets dajeay birth, gateh Zgdal §hr®Rat | on

- server. \Wieproftdaien, 6hipagequpitiiteldaitive Riche byt ehgela@ygonpuingeeach user's
‘personal i zed publication, it picks the relevant advertisenments fromthe
.netpage ad ser verFor Jhog WSERAPRIOREE MES V! gerspna] jpforpaient oo AVRTTE SEPE: Phe

per sonal i zatfamti@afs RermedRdhotiben nppbd feg@ition feer B theadsepn ofchagsnsibpent of
user - speci f L&ert@;rngéah LeQargeted on the basis of the demographic associated with the user’s ZIP or ZIP+4 Code.

Each user, pen, printer, application provider and application is assigned its own unique identifier,
and the netpage registration server maintains the relationships between them, as shown in Figures 21, 22, 23
and 24. For tegistration purposes, a publisher is a special kind of application provider, and a publication is a

special kind of application.

Each user 300 may be authorized to use any number of printers 802, and each printer may allow
any number of users to use it. Each user has a single default printer (at 66), to which periedical publications
are delivered by default, whilst pages printed on demand are delivered to the printer through which the user is
interacting. The server keeps track of which publishers a user has authorized to print to the user’s default
printer. A publisher does not record the ID of any particular printer, but instead resolves the 1D when it is

required. The user may also be designated as having administrative privileges 6% on the printer, allowing the
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NPA122- SG 33 information, including: publication custom zations
col l aborative filtering vectors contact details presentation preferences

The custom zation of a publication is typically publication-specific, and
so the custom zation information is nmaintained by the rel evant netpage
publication server. A collaborative filtering vector consists of the user's
rati ngs of a nunber of news itens. It iBs used to correlate different
users' interests for the purposes of maeking recommendati ons. Although there
are benefits to maintaining a single collaborative fil teri ng vect or
ebendent L, Rhn R Rake S BHRL PO SRerk ey M RIS

- is likely toivbaesibiosuchoreridnap bet ween t he vectors of subscrl bers to the

;3&8' gg? : :):’:]gt I 22 dt Qgghsgrestb\é\%l&s 8(%@00&1:[3%?&3}?%1 g'dpif%g pl\l}\)lg. s%tir§(%6 (Sle alppelcatlor}provﬁer 803%6]’ s’

col | abor at i ieutfoiijed toriit &p apeseificdrpgnte gr thepag” Ede&P‘f Rriier Vaslaﬂté"”éi‘f“’“i ebe B At not to

be found el swhesyahe uben Ehch B vl havesetetal fe@rsDNBN W B0 isGpesifiad esiighareffonerial so

mai ntained By LOG, Ll SUARE HARE RAYG: Fg.wglrecsga;empoﬁﬁméﬁgpmmnt act details,

i ncl udi ng nane, street address, , State, country, telephone
nunbers, are gl obabenly inaddus egateamcbm&s;endimmm Befieoahinpipedeby B brp@genetpage
registrati op.Sery el I HIRRLAR QA Wy, ef erences, including those for
guantities, Hates and ti nmes, are |ikew se gl obal and naintained in the
same way. The |OCﬁWIetZt&hﬂnﬂl&09®inbadIﬂﬁﬁZEd tg pringpn b edrtical® neyaget phwer | alipdnle Welypagemdi cat ed
in the user arl% n&ﬁ&t(ﬂ&km@lgﬁcﬁﬁnkéd du\‘l’%ﬂ \{J@o brotw&% td @rcg'ﬁttnleﬁ}@ pﬂfted@ldﬂ(@ﬁf:ﬁrbsﬁﬂe@@e relies
on personal | nformation such as date of birth, gender, marital star,

‘income, prBf€Ssion, education, or qualitative derivatives such as age

range and incone 'fh@ﬂéﬂﬁge s!/: 125 c&nmgﬁﬁ oH$ﬁﬁl&fﬂmteﬁﬁm@fe§sQndrcaMﬁ@ionsrt)ﬁl’n&ﬁﬂa|
i nformation f O«E throu é)ubthfaﬁonf nea IP 89, go‘thT s pntntr_lrs %rlr% d Qi Fu‘:h?de gﬁlzrﬁs]in fég:,ed by the

rel evant nefpage on serv bsence of su or mati on,
adverti si ngCIEISﬁIO@éfeESaT‘@@P%ﬁ CIHnisEipfS apfafsectinffeet. H@“‘“" SOy Aty & wEsBE Mt ed with

the user's fHkds trpricfdr BvddefCo0de. Each user, pen, printer, application provider

and application is assigned its own unique identifier,  and the netpage

registration serveseh weidht iF hactessaccput 20 PEFShHYSHSI BSTHRIEE PIFHEHS *M&*TRown i n

Fi gures 21, (s28,as e daniiedid theForeding girgtaphait ot it S auludipg p@bhﬂ(@ﬁh@mﬁ s a

speci al ki ngle&tme%%eﬂs (‘gﬁgzﬂ ﬂ'&cr&ﬁe@ W(ngcﬁudm@ﬁgacﬁ d@lu&))‘ dn€ BaliRdn sRing; anpR@6dral ki nd

of applicatigon. Each arized umher..of
prl nters 802{ big gﬁtac gra g{r's: Icogﬁammg”%é’ USET S efcm}ed mgmturc hgrg%r% ﬁgété P&S T tﬁlge it

Each user halsdclas%la‘ﬁ‘gﬂa@a]&e‘!‘aaﬁinﬁd fyrt enww» enétSE%eaavmf ARt $56 ribarEat
publ i cat i onsommakepag@ein stete@adeby def ault, whil st pages printed on demand are
delivered to the printer through which the user interacti ngsEp The server

keeps track of whb EHpD P SFePEiiergye oty ﬂieh%”f’ lh"Z & BPHEES AP P
user's def awlehch pipiter the @ér is aAhqpicHd ko wsdBach Whoesspanitit acroem Grughd tOh@mm@teotfwrcaWyts

,.part icular plyi N8 relatddUl mk NS ERREESOhN §3utd. B bded WAL dnta kilar basis for any

outstanding debit balances.

A user optionally appears in the netpage user directory 823, allowing other users to locate and

direct e-mail (etc.) to the user.

24 INTELLIGENT PAGE LAYOUT
The netpage publication server automatically lays out the pages of each user’s personalized

publication on a section-by-section basis. Since most advertisements are in the form of pre-formatted

rectangles, they are placed on the page before the editorial content.

The advertising ratio for a section can be achieved with wildly varying advertising ratios on
individual pages within the section, and the ad layout algorithm exploits this. The algerithm is configured to
attempt to co-locate closely tied editorial and advertising content, such as placing ads for roofing material

specifically within the publication because of a special feature on do-it-yourself roofing repairs.
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requi red. The user may al so be designated as having adm nistrative
privileges 69 on the printer, allowng the NPA122-SG 34 user to authorize
ot her users to use the printer. This only has nmeaning if the printer
requires admnistrative privileges 84 for such operations. Wen a user
subscribes 808 to a publication 807, the publisher 806 (i.e. application
provider 803) is authorized to print t® a specified printer or the user's
default printer. This authorization can be revoked at any time by the
user. Each user nmay have several pens 801, but a penis specific to a
single user. If a user is authorjized to u rtlc 41 ter, then
that printer recoffird'ed! QA sty Bydur '"’§1“ ‘Er‘ieé‘t ﬁ%"“ﬁ% lngﬁ gI BagS ¢

| ocate the d@ﬂméwp@wdmmgvus®@wpmwﬁh$e mai nt ai ned by a partlcular netpage
regi stration server, via nal 809 can
be aut hori zed to H?e?ﬁeQﬂ?“ mﬁgpsﬂﬁd#g”nﬁHﬁsgﬁgeﬁ%a er'm“%FmCMImmV@b pages
and netpageﬂ@@@uweﬂwéweﬁé@GﬂW@ﬁédoaﬁmWﬁngﬁﬂmﬁraﬁBWﬁﬁ‘FﬁsﬁﬁﬁbﬁﬁW@WFentIy
printed on thb@edde AKB&tonRRE PAGRCe Pl hotved be mbliRd Bredvpang evesyns] Mowiganniek| ect, on
behal f of a,print&h..Hs0vi der, fees and conmi ssions on inconme earned

t hr ough pubﬁlcatlons printed on the provider's printers. Such inconme can

i ncl ude advertising fees, click-through fees, e-comerce comm ssions, and
transaction2$ees.D¢mMthmnm¢nter is owned by t he user, then the user is
the printer provioeste dasknt is$@rouait § encliasforaifiniet fisdstion ecoemdendROzamiteh i s
used to accypll-alr cro-debits and credits (such as those described in

t he precedi ng paragraph); contact details 815, including nane, address and
t el ephone nunber sThe glidnadfficpne frecharrads thg 3eGaratipm of] infetingiign predificde y singtbedsir'yver y and
i Ocal i zati Ogiltﬁ@;nti inREhSiion@IA¥d m%{ultlpigﬁserpie@fmg Tﬂe(&pe&ﬂﬁﬂérﬁiﬁm&%lsts eRRbatk ni ng t he

user’s enco ang,t ﬁle% a?'etdl‘llz{fgm%on %OHSIS S oggr Il:lﬂlctggo Wil Elr.:l-% %gb laﬁ%lp Iae‘p g \%c'l E;Lgnglagem del 819

aut onmati cal e sys card account s 821,
wi th which éﬂmﬁ%ﬁﬁ@ﬁﬁéfﬁﬁynents can be made. In addition to the
user - spec ific net R ?‘g Hef-cgcoz% re!.tﬁill{J %%%Qeid yc§tq?jxre nt§rpm Iﬂ9§xte§‘51brqufa ﬁn%ggg B&ME) 936

specific to each pri orized

print er - spebingjte Beailmvliieeyagesr X3 cttupaids ﬁ?"t’:sr‘* c?""(‘.f%lb‘?"fr fext S edi t s
rel ated to tniventd@rof Be @gidniing whickete 1o is béigtset,uhicnih éis caselineping grevided 'y tigilaydued on a
regul ar basipg t@)@robj@é?%ontﬁﬂteﬁlg@mllﬁgua&ewdgs D ah AR CH/Bmatid 1S Ron, ORL | BBAdh Y :
appears in th net p %Fm %de%%%&% 823, allow ng other users to |ocate
and direct “BKaM “% FO¥theU'ser. 2.4 | NTELLI GENT PAGE LAYOUT The

net page publ i cat | QNmSBEebHEN endilh HTRigh HdlelHEG NStk bole EorPRGRImARS f@BCR USEr ' s
per sonal | Ze%%phpul?ec encottielf %ﬂ) grroaghlcgin c?ﬁbc‘%g?r%yaﬁ%%wg?PmQaSI s. Since nost

advertisene rectangles, they are
pl aced on the pagse behokar bk &dh&rﬁd’df@lhce&ﬁﬁée@ﬂtgrapﬁfm_]e&ﬂHﬂédttl:x&ioﬂg)]d’c@.ti o for

a section C%p h&q&h&%ﬁ%w@zﬂ& 'mﬁlnbgm\égﬁsx%]aagmg&' Sl A arkﬁéglogsrhgs@

i ndi vi dual pages w ction ayout algori'thmexploits
this. The aFg)Btrop}f:thm'elsgm‘@%q n a ﬁPFeédThf byout uses a compact format su:table for efficient distribution

and storage.
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attenpt to co-locate closely tied editorial and advertising content, such
as placing ads for roofing material specifically within the publication
because of a special feature on do-it-yourself roofing repairs. NPA122-SG
35 The editorial content selected for the user, including text and

associ ated i nmages and graphics, is then |laid out according to various
aesthetic rules. The entire process, ineluding the selection of ads and the
selection of editorial content, nust be iterated once the |ayout has
converged, to attenpt to nore closely achieve the user's stated section
size preference. The section size preference can, however, be matched on
average over time, allow ng significant day-to-day variations. 2.5

DOCUMENT  FORMM 3 GRgd Bfoufl@ifédnent s Iald out, it is encoded for efficient

di stributio h? fnetpage networ k. The primary
efficiency éﬁ%; 11|s tﬁ“@bgéparath#ke :me& dgrmation specific to a single

user's ed| rha‘db' arret Fjoémolr{l natton—sharedbetweer] nul ti ple users' editions.
The specifif rrnfor hJanE@ImST SUS djpeGi@odage | | ayout. The shared
infornatione&@m6|st$mammthe obj ectsf To which tlhe page | ayout refers,

i ncludi ng i mges, gﬁgmhbwgﬂDand pig&es of tedt. A text object contains
ful | y-formaffedigwt ex{fexttowiBsent ed if the Extendi bl e Markup Language (XWM.)
usi ng the Exten5|bI%%§§\” esheet_LanRguage—(XSL)Y. XSL provi des precise

control oveftext— foraliexqplect| ett+y—ofl the region into which the
. . erfin ype o . . . .
text is belngjse , T tihrscgse s berng provided by the layout. The

t ext obj ect| cont ai ngpeiFRBdBEs: T angyage codeS tlo enabl e automatic
transl ati onffieand enliggtlded hyphenath on hints tlo aid wi th paragraph
formatting. | An |nag@ﬁ§mﬁpct encodes an image ijn the JPEG 2000 wavel et - based

conpressed Lomage foZat A graphid object endodes a 2D graphic in Scal abl e
Vector G ap "¥%WT%§/Z"?:3rﬁat. TheHayoutitseHf consists of a series of
pl aced i mage and graphic objects, linked textflow objects through which

text objects flow, hyperlinks and input fields as described above, and
wat er mar k r egi onspoclik@s eistREyiout obj ects are summari zed in Table 3. The
| ayout uses a cCoONpaGirifc®vaRt foﬁ}bh}pt)@b(l)f Qfrikiek digfithiion ia@ifersigtinS bdrigh bl hoOmipagand

st or age. NPA:!' %cc;{ustir-spetf(ﬁc (EageL out 1% sepaliai.e c} 3 sharae‘X Qoﬁ‘égts 8911188& %J‘ ayout Attr i but e

For mat of mage Position Inmage object |ID PEG 2000
G aphi c POS| t | ON 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

nstance.

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 whern 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 layouwts. The page servers persistently archive the

teceived page layouts and shared content.

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

fully-populated layout and then rasterizes and prints it.

Under normal circumstances, the printer prints pages faster than they can be delivered. Assuming a
quarter of each page is covered with images, the average page has a size of less than 400KB. The printer can
therefore hold in excess of 100 such pages in its internal 64MB memory, allowing for temporary buffers etc.
The printer prints at a rate of one page per second. This is equivalent to 400KB or about 3Mbit of page daia

per second, which is similar to the highest expected rate of page data delivery over a broadband network.

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely that the
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-Gaphic object ID SVG extflow extflow ID one O tional text object ID
XML/ XSL Hyperlink e one [Application ID, etc. Field e Meanin one

Wat ermar k Zone 2.6 DOCUMENT DI STRI BUTI ON As descri bed above, for purposes
of efficient distribution and persistent storage on the netpage network, a
user-specific page layout is separated fromthe shared objects to which it
refers. When a subscribed publication iss8 ready to be distributed, the

net page publication server allocates, wth the help of the netpage ID
server 12, a unique ID for each page, page instance, docunent, and docunent

i nstance. The server conputes a set of _opt ed subsets of th har ed
cont ent and"Er Bhp@iege nio ih g eper PR ITRT tl?e(fflnt%régﬂoﬂﬁft)"ét‘é“fal A “PHEN  t ags

each user-spéweiitd c | ayout with the names of the nmulticast channel s whi ch

will carry the shared content use t
poi nt casts each uS®FY&IMEPGLT R f“ﬁ%llfy do?éll 'lst‘ i p“%-rm“v l? & maf)BSF opri ate

page ser ver of aamificagivéer itfintocpui Fite evrsee pagjcafian Swrr'b?f@tf‘?ea‘1°‘1’mf‘1ﬂ"lf%%§1?‘§t tHESshar ed
content on gk Ramﬁi&a@ iwhineCrigcRamed of requdisiSkceiv @@L fithehig ododrs thpiverreasiessts each
page server thgcogrespon sﬁared§bb‘le}2 scribes to the nulticast channels specified in
t he page | ayouts. r| ng e nulticasts, each page server and printer
extracts from t heoncsdobrinGd Stpri@dd) SRR cinh:ﬁﬂ&e ebeclgicitak ey nedbytraielby st S page

| ayouts. Thsgp@}gﬁsaﬁﬁo}{t&&%om%feaﬁtwéex,erarchl ve the received page |ayouts
and shared content. Once a printer has received all the objects to which

its page layouts refer, the printer re-creates the fully-populated |ayout
and then ragferi Z%DWMUMNSSH. Under nornmal circunstances, the printer
prints pages fast®henthangtdeyencarrqlyacdde tingdr ibadn beamsurizagnigeliveerdr ek of each

page is covef @aq'le%)tia a'p@lﬁ&@.ﬂ; Hokd¥&, AYERAIR nP 2 Hast, AeliSdrZ € made dir@S:5t0 tRan
400KB. The %ﬁllnte erefore hold in excess of 100 such pages inits

i nt ernal Sﬁ%grfgmr rllmimlt%\}l\,iser‘%gm " tenporary buffers etc. The printer

prints at a rate Wi.enfata&h NPRPEdoR R ent &e&a&a&sﬁ on HbhhaSd, it & n@Gtrbovaik«@hhd it © aQRHB or
about 3Mbi t Of O%%%tcd ne%t a forrg %l’ sserevgrowrllnch Ie ormagn ag ? ne%%gg:gléf%emt Q &Q& fQ‘antIﬂESt

expected rat'e I'vVery over a_broa net wor k. Even under
abnor mal ci FEENBL @?féb’gsta“%%“’a%e PRATESAIOR. PRt Fhe peRage fprpfine SeTYer 57 pMpiET ol it i s
| i kel y that viibe IntdNRAd2RreBEorBats, indigdrz Abtels Porgblg Poemend Frag) |(EH), iyl Itlsmetmpaper

supply bef ofgal 16 Rkd MERL). § 1l Q- PAERL, it B BB oSk MR RsoRAPAIChd pYintbdPage
to present Web pages in a multi-column format, with a table of contents. It can automatically include all Web

pages directly linked to the requested page. The user can tune this behavior via a preference.

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

the netpage system from Web servers.

3 SECURITY

341 CRYPTOGRAPHY
Cryptography is used to protect sensitive information, both in storage and in transit, and to

authenticate parties to a transaction. There are two classes of cryptography in widespread use: secret-key

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

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

secret key.

Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption keys.
The two keys are mathematically related in such a way that any message encrypted using one key can only be
decrypted using the other key. One of these keys is then published, while the other is kept private. The public
key is used to encrypt any message intended for the holder of the private key. Once encrypted using the public
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exhausted. However, if the printer's internal nenory does fill up, then the
printer will be unable to make use of a nulticast when it first occurs.
The net page publication server therefore allows printers to subnmt requests
for re-nmulticasts. Wien a critical nunber of requests is received or a

ti meout occurs, the server re-nulticasts the correspondi ng shared objects.
Once a docunent is printed, a printer ¢an produce an exact duplicate at any
time by retrieving its page |layouts and contents fromthe rel evant page
server. 2.7 O\I—DEI\/AND DOCUMENTS When a net page docunent is requested on
g:;r?ggl Cla}: Eﬁia_.ba messa, %I;] glgynb%l éCZ etgd ugp%dtheq)ﬁ\g%e\sﬂeraﬁlg ((): Oﬁlgus cmisccurglé Fxchalg\g messa (] as dg
directly toviline ﬁfSF @ﬁﬂﬁe@F’FCWg’a’erﬂrsi’cfﬁ k- Tictsre et thepevagdey infecupuit Fl“@&ﬁtﬂ”ﬂ’e\hen a
non- net pageh(ﬂ&ﬁﬂiﬂmepatvaml&ym@anueﬁhee@;ﬁm demand, it is not personalized, and it
is delivered via a designated netpage fOI’ITB.ttI ng server which reformats it
as a net page docufrBtkey SRPREPPLE P5E Fereas2digit! Safie Mheheldesofdisapiakey fAst ance
of a net pagees@ulthive il GNmS@LALET then Tlagpt e hidiages tharinmetit Agors en ter vedfagat

know edge ofg, en\{l%téd%!!’sﬁ cdn&heg metﬂg,%eu R tho i mﬁetpavatel k%&l%ﬁ#g 1 PR POr t abl e
Document FOIr‘nn;aateb&Q 8% g rb%eﬁgas 5 t I')\l{lshclid%m%_ n%?qta%agal})ﬂs'flh esggt e case
of HTM., it ™CHER Hareriies: gf ?1?8?15? ot Finted-page to
present Webhpagrase is pprerdaduifl the megsesk. hehthe eyingiol thwwgeaantvsr@l *ethéﬁt feautEnEs. |t

can aut omat dadielahd tharniclatideve@bkerelransipages directly |inked to the requested
page. The user can tune this behavior via a preference. The netpage

formatting serverTonekesbitiahgacaerphdurienals bry © AETUEPHYe M Eact i vity
and per si spenrgejmpastiitnalDhieis anmaRn olenkigy Reificado okl RBMcate MOoRS tAcdertida@at it s

gr It gl tnhand %Moﬁms a dusteahmef,%gmgmmggemeﬂhe Yo M N =Tk sigﬁ,hkr@ﬂrmélfsaﬁeaetsjw f (rjom
(0] e ne ser.ver | des edge
or b ot HRAE e v i e BF bRPES AR PRI Y oo SR

Cr ypt ogr ap hgfear‘-esanéu 5@613 digial pyrigficerpntaining dic pirspies ilenttidesitstendpnblic %tAIﬁY"PW’hS fs¥age and
in transit, mapdgifts autﬁ&iftyhﬁzﬂﬁde abeliPr il BScettificafd vhith & RFRACAeOdT . ceribii@ it ok e t WO
classes of cfyptRgY; eaﬁye d @nmhg% pLSadk iHfeca B Elg%taamaxcmpﬁzaera&tmgamx and

publ i c- key crypt ogr aphy Thée net page network uses both classes of
crypt ogr aphyoiedgcr ¥ &y crypt ography, also referred to as symmetric

crypt ography, useg mweanéaaaﬁen&f%mneh@ pRNCEY E};pmgaﬂg ns‘Jﬁ;PJséﬁQé;e crét'atg q%‘%ﬁ%?ﬁ‘i“’; Two

parties W|sh|n to exchan S nmust

exchange th I red to as
ara sy RO Bk S5 DPy PEIRh g ARLgre Ba

asymetric crypt ogrﬁ@rmmglcﬁ@@m&nw@heﬁ RGNt ARe %sq%ssemmmgsm okﬁ%ﬁaa&ﬁe

mat hemat i caL

I ssa t i ng one
key can onl ¥y’ t%& na “8%“5?%/5%131 aﬁ‘?e 8}’3{ ?’iéa%[}a\’i‘e‘aﬂs ‘?yat ge % t?mst e%”gr Ke eméséa s then
publ i shed, ®fitestes fgithoeihaee g the Rrafrate PRy pies thfphlélc 'wewaege kydypheegtifisgel t o
encrypt anycxmes agectidicaRgadn haervd hai drobeiere sofer stskien karth Mahre thieygsage@c e

encrypte d u Rlsd3fbn E«g%y Qéilipi 1Jn, can Mﬂggua%sﬁg lifetime.

3.2 NETPAGE PRINTER SECURITY
Fach netpage printer is assigned a pair of unique identifiers at time of manufacture which are

stored in read-only memory in the printer and in the netpage registration server database. The first ID 62 is
public and uniquely identifies the printer on the netpage network. The second ID is secret and is used when the

printer is first registered on the network.

When the printer commects to the netpage network for the first time after installation, it creates a
signature public/private key pair. It transmits the secret ID and the public key securely to the netpage
registration server. The server compares the secret ID against the printer’s secret ID recorded in its database,
and accepts the registration if the IDs match. It then creates and signs a certificate containing the printer’s

public ID and public signature key, and stores the certificate in the registration database.

The netpage registration server acts as a certificate authority for netpage printers, since it has

access to secret information allowing it to verify printer identity.
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key, a nessage can only be decrypted using the private key. Thus two
parties can securely exchange nessages w thout first having to exchange a
secret key. To ensure that the private key is secure, it is normal for the
hol der of the private key to generate the key pair. Public-key cryptography
can be used to create a digital signature. The hol der of the private key
can create a known hash of a nessage and then encrypt the hash using the
private key. Anyone can then verify that the encrypted hash constitutes
the "signature” of the holder of the private key with respect to that
particul ar nessqg% by decr%ﬁtln% t he encr y tedt as& u5|n H§mﬂmgﬂlc key
and verifying t he"FAsHhgETHet ¢ éhﬁﬁﬁhﬁﬁé ?fma e %mﬂh%tﬁma' I's appended
to the nessdapbase tuiveizing hepublslr pirdm the pifblidatinn tofeesige s defalhprintpedr p ﬁw%@rﬁmt hat the
nmessage is E@@ﬂfdéuﬂ@lt ando t b@ﬂier Vil a b@& seh@tis RRRRedad b er@tlari uker tirdansiehdd by e nake

pLIbl I C- key C NSRE.I' usﬂlgﬁp pM;,héﬁQr sgﬁvage _51%{3&3 ?%SThL: gagp &n’@!‘ VWS, tthhgl'eégttjétlop H'Jta@asepum I c

keys which ? prev Isis normally _done us

certifi cat ededisduigprty “I“ih?,“éfdéo deliYen Gy puploation toAhe spepifiqdrayer érPeepageefﬁfeﬁggf?Ql is a
trusted thi sghatpandny takibishera piblickat, icwatee ot hepubloivriewtifion stred werssisregabl i ¢ key
and soneonegspad dentity. The certificate authority verifies the person's
identity by exam ning identity docunents, and then creates and signs a
digital certifi calhencmetraismtiogerdeccpe rgst g 2dgenied 1fordionitd e diprdscpabl i c

key. Anyone @bt gk areidiBed@lapbririchBe€o dbpdief i ty 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
certlflcate3autdeFVVEP%HﬁﬁﬁmVpubl|c key is well-known. In nost transaction
envi ronment's, pubkarioreteery renrisasiseny rapiiry iqeriifiesg) e gEBaupgrectish s &ow Jredl

si gnat ures mﬂkmb@mﬂeqaufa&l Y theXe@ha Rgierata Gdret d28ReSThe pen KR §ISniqSE tlewifiesite y
cryptography. i.s,used. faial ! other purposes. In the follow ng discussion,
when reference 1s nade to the secure transm ssion of information between a
net page printer amekagger Metipowiaatmbaat tiedade\rifkas péa $ridis can Hearbw tamemtpr ofnt er

obtains the per€ TVl commbfidated \Iﬂlhcdegnﬁzr v1aaaqgmﬁe&§t51§lﬁl *JvﬂencWr tehy \l}lﬁfr@d’n&ﬂﬁﬁet o the

certificate’ aut horit ses the certificate
to exchan g grm&r é)é(é:r é%én §:§Sp§1ilt8‘rfnrekr e@stered ey T t«ﬁMar exc anFegsesas}ﬁ dyce(shgﬁenavsere tg Feﬁe secr et
sessi on key tringnilefigitaljipitto thepeinterethesliphig inlgig plaays enﬂYI%féS%igélﬁaﬂR'@g}me Byoakr i on, can
have an ar bik sagvirhhssifi@intelciedret i me. 3.2 NETPAGE PRI NTER SECURI TY Each
netpage printer is assigned a pair of unique identifiers at tine of

manuf act ure whi chA ametoresstsespienckey fr o @uRInte il GovFaePy LYiPAMY HR 2P PRISH SR in the
net page regiesdoh Bety foD Ever$ B U Rfows] ati-addag @n DT B@h Haveraddrge bDABE@ strgze capagind férsesdon d

uni quely i dent b, eha%esgsak@,to%lemecten@.uga@ﬁagﬁgeceg;egmr k. The second IDis
secret and 1S used he " printer is first reglistered on the network.
When the printer W@dﬁn@mtcsnet eitinh@gnét page hngh wd plotd dscoteheethar fhetknaviepd af t er

i RSt al l ati ofyer IIitthe9 El(ﬁ'?”uﬁ§ eﬁh otl%lr R ALYrifer BH@ILA&L&G '/wWh'er\{lag RppéRYto I@ﬁlvﬁhc panThIsr ansmts
the secret secur el et ion
server. Them%t%?/g‘?’ 8?*%5‘?%’%3 ek nybelon R %’V a 1sar‘fglSt‘ﬁ'lste(ptto ﬁpﬁ%’gf’ TS %eggrgeg%r et 1D
recorded i nmpanigo kpew tbrss et docsyip @GIHE‘}&‘W e %“F?@a“l“ BYregeaLm PES’FFd‘i“T Iffhﬁ FeEDE that ch.

It then creataso aid6l B ip@NdEenar 1§es bitll he@t @ i@6M it Rt ihe) gen fshpiodd it avhegidgsup, publ i c | D

and public @ngn%w[nﬁat&%,eggggon?ltogﬁlees the certificate in the registration
dat abase. The netpage registration server acts as a certificate authority

for netpage pri ntRkgitosinCblD,RPen cargaB 8 SecrtikeysBdingt kel Thornathhankealsl ow ng
it to verif XISOQEM&&QJ thd rgﬁaj%t‘, l'eEiMration server database at time of manufacture. During registration, the pen

transmits its pen ID to the printer, and the printer transmits the pen 1D to the netpage registration server. The

server generates a session key for the printer and pen to use, and securely transmits the session key to the
printer. It also transmits a copy of the session key encrypted with the pen’s key-exchange key. The printer
stores the session key intemnally, indexed by the pen ID, and transmits the encrypted session key to the pen.

The pen stores the session key internally, indexed by the printer ID.

Although a fake pen can impersonate a pen i the pen registration protocol, only a real pen can

decrypt the session key transmitted by the printer.
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NPA122- SG 39 When a user subscribes to a publication, a record is created
in the netpage registration 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 serverawerifies, via the registration
dat abase, that the publisher is authorized to deliver the publication to
the specified user. The page server verifies the signature using the
publ i sher's public key, obtained fromthe publisher's certificate stored in
the registration Vigamayigel wregferehise Bg’atéegfstérg‘?g stm;‘l 't?)dnus‘a'suétﬁel\‘/t & rhnkﬁ%g épt's
request s t oA agistergir iuntup-preped pbrhio ily sllovadris bet wsedt ify eeavgs tadofilisie netrgey usqr @ghs t hose
requests ara@%siumoﬁ fordh, ke didePa Rw RRNo WRGINE her Rdlis hubbmbRaty Philed) bres add Bned péNEl PAGE PEN
SECURI TY Each .net page pen is assigned a unique identifier at tinme of
manuf act ur € Whi ¢h 1's stored in read- only nmenory in the pen and in the
net page regi st r atmhOpn S8k (@fer- @R t.aRasR . publib ey Refyplidd bechustibf Etighry pirfdhemtd f i es t he
pen on the netpage network. A netpage pen can "know' a nunber of netpage
printers, and a prlﬁ1ér can "know' a nunber of pens. A pen comuni cates
wth a printer via a radio frequency signal whenever it is wthin range of
the printes4 OncecuwrepPesvmentd printer are registered, they regularly
exchange sessi on Tkeypage Waen epprs bh@lipe nf seturealoanintssuct pgficketiland codpons.ght he
Er i nt g r, E h,f%tpgge BHnkeBhenlallls fa'ciﬁt%( %Ipmmirtﬁﬂ%rbx%fﬁst :sonﬂ rdgl€: 13 bR vk B SESSI ON
ey. gital = 1nk is pever transm L in the clear. : . sessi on
key for evéWV*%FﬁﬂT%W?$€$&ﬁ8%§?ﬂ?ﬁsg@?&“ﬂ?“ﬁ??%?@?“?ﬁﬁ“ﬁﬁ%wg&g% %?%r stores
a’ session kajetfagthenioglery pen it knows, indexed by pen ID. Both have a |arge
but finite stor agl" gaFaCikL i ft.OI’ ro;scgs%%i .s(;)zl;]n altlén(?aYi%’ ditgel’r]&ﬁ% lixl spgcwe(gg;ateﬁna&esg on
key on a |east-recenttY UsEd Halis it hecessary. When a pen comes within
range of a wsitnppithe paEh Sagsdnbagnrize CoRINGRIYTREDYET MR BEE AP PN BT each
ot her. |f tfiayd dendither kinots eath ood e reyen plresh witduearlpregions e degigted toirgdess aphet her
it IS SUPPOZEM chQ AR MMnll ogibhs e vi;wéh gethEl! Hdvedd@ ook Ehrﬁm}h@ed shecause t he
pen belongs to a user who 1s registered to use the printer. If the printer
is nmeant to knownht éect petmilpud 2 ehoesyk it thattithemt Visbled whert lpding s otthee gidptodirat i ¢ pen
regi strati of,DLOGBAUAR the bdze & Rfied¥y hih@heahsSn' t meant to know the pen, then
it agrees W th the pen to ignore it until the pen is placed in a charging
cup, at whi ch times éftsccirndoburattagnbiive copiedyisisg thettuiltdnneipgse erpxiorekanisn dsscalei t i on to
its public } Bl ReNTHE QRLE i@ pyths 8L kY H¥%E ak@piekey. The key- exchange
key is also recorded in the netpage registration server database at tine
of manufacture. Danierigrunegies typigelly emcrated yepap efe-copmes Ferstcions They praAeffe t 0 t he
printer, ﬂ-ngchtdb e %J’s%&&graﬁl’fﬂﬁbﬁ%i (ﬁpt&rﬁewhﬁfﬁb ds?r&g@terﬁd’]ﬁoﬂﬁt [ﬁ&gl&tidng&g;h gtration
server. The _server.generates. a. ipn key for the printer and pen to use,
and securelVmﬁ?gﬁéﬁ?%gmf%%d?%g%fﬁﬁéﬁtg to the printer. It also transnits a
copy of the sessiwnk@¥n@NGhkPEa” nébdeh ddcit@ntD @ reBipibke Yan X angpeteriiety by The
print er st %rugs%n titpsa Ss?nﬁl?elu&gl vs!ﬁ? ¥ne UQIEIE rllglgflalsééure c'logﬂgﬁ% %inp Yatid BEndRAmd Jome 2N .
transnits the eﬁbryﬁfe session key to th S. the session

t he pen. The pen store
key intern aqlchy;nent,i H’d SREH wlﬁ éDi)Iaie natll%cratedl pon-c ntiguously to prevent their prediction by

opportunistic forgers. A secure document verification pen can be developed with built-in feedback on

verification failure, to support easy point-of-presentation document verification.

Clearly neither the watermark nor the user’s photograph are secure in a cryptographic sense. They
simply provide a significant obstacle to casual forgery. Online document verification, particularly using a
verification pen, provides an added level of security where it is needed, but is still not entirely immune to

forgeries.

3.5 NON-REPUDIATION
In the netpage 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.
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Al t hough a fake pen can inpersonate a pen in the pen registration protocol,
only a real pen can decrypt the session key transmtted by the printer.
NPA122- SG 40 When a previously unregistered pen is first registered, it is
of limted use until it is linked to a user. A registered but "un-owned"
pen is only allowed to be used to request and fill in netpage user and pen
registration fornms, to register a new user to which the new pen is
automatically linked, or to add a new pen to an existing user. The pen
uses secret-key rather than public-key encryption because of hardware
performance constraints in th en. 3.4 SE VENTS The n age

yst am suppor o ¢ KRS TRy e SRR PESHBE T ARHTE SUCK™ A ¢ FURB D KA
coupons. Theepyrstopevgketepri nter includes a facility to print waternarks, but
will only do so on request from publishers who are suitably authorized.
The publishegr i ndy | ity to print watermarks in its
certificate? whigﬁgt g®%¢%ﬁ$ggwmﬁg able to authenticate. The "water mar k"
printing prggess i6s sdfbrncaRkIBLINGR (gtirj her matrix in specified "waternark”
regions of the Page..aGhich Q06 SRBfSoRORali Mol Gl SBAS: HabmAT k

regi ons which coincid en EI’I nted, The di.ther nmatrices used ‘%‘E odd and
even pages' SREFeTHFRsPEY IEHE LY MoFE S gHeF I P rEUTILa! Am i H &Pt B Bnce

ef f ect whenrefldried ip thgieminslogr weicremelofth gyettrinie indepeadehi ogtaetibe bipcchus kiinggsed hr ough
the printed sheet. The effect is simlar to a watermark in that it is not
vi si bl e when | ookl g Y art?n‘@"‘“g?“ﬁéeg&ﬁ“ e %%&‘éc, a@?ﬂﬂy F"g FIEPWHBN t he
page i s copreidicayycoptgpirgetheir peblinsiznanPgigesThe fertificstegvteoritt gerifipe s doldanirgtiratse copi ed
usi ng the Dbudalif withtheRRA PRAG8s HEPYiatkBENSIH SIMABREGES bdd@ion deRilsSAE ths Gguids 9 above.

ahis extendg,l Gk oRkhif-"5! RIGES, Al GEl PAASHANRLE SBHAL AERRLELS o FEE UM @
documents are ypical |y generated as part of - CONMEr ce transactions. They
can t her ef of P PYeRS PRRenLRSssS e KTETHT AP HeeW iR A LRt LPETWHEn t he
user regi st erdbadehprd Rbthentiate thimgretrmttieprymeit gakwivhe net page regi strati on
server, as described in Section 2. Wen presented with a secure netpage
document, the reci™iBhto ¢HrPeRPerPfg e Iﬁg‘f ﬁ&"ﬁ‘i“‘i g Pgahranrat st ngi t s
status in t beeificpeeria bonsigeipd buldaesonenintepiresolu®npfhich maieteie rapdhgldychsyrend cerifcatesroh gy val i d
for the |if kbl ot il ARANCIGQEIHIRIM passAATSRRIMIB siloeiIBNt | Ds are al | ocat ed
non-conti guously to prevent their prediction by opportunistic forgers. A
secure docunent verification pen can be devel oped with built-in feedback on
verificatiof?fai I¥EANSsupport easy point-of - presentation docunent
verification. O dafF jemgsistsiys fhe prpagaireisEAippeerier priires 3 e (s Bp ne2g5 st by faph are
secure in acehyph oFERphhda: tesnsas. They sinply provide a significant
obstacle to casual forgery. Online docunent verification, particularly
Using a verifi cal e#Hegsam proNAmeEss Caphetae e yagus auhrizeSEL gy BifBFe it is
needed, but thé systsi islpbn-baed, the mioinend] uyediiymhase’s oo line fsigrager doasting 3f GmeN@haRERPUDI ATI ON

position and pressure. A fingerprint biometric can also be used by designing a fingerprint sensor into the pen,

although at a higher cost. The type of biometric used only affects the capture of the biometric, not the

authorization aspects of the system.

The first step to being able to make SET payments is to register the user’s biometric with the
netpage registration server. This is done in a controlled environment, for example a bank, where the biometric
can be captured at the same time as the user’s identity is verified. The biometric is captured and stored in the
registration database, linked to the user’s record. The user’s photograph is also optionally captured and linked
to the record. The SET cardholder registration process is completed, and the resulting private signature key
and certificate are stored in the database. The user’s payment card information is also stored, giving the

netpage registration server enough information fo 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 ID and the biometric data to
the netpage registration server. The server verifies the biometric with respect to the user identified by the pen

ID, and from then on acts as the user’s proxy in completing the SET payment transaction.
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In the netpage system forns submtted by users are delivered reliably to
forms handlers and are persistently archived on netpage page servers. It
is therefore inpossible for recipients to repudiate delivery. NPA122-SG 41
E- commerce paynents nade through the system as described in Section 4, are
al so inpossible for the payee to repudiate. 4 ELECTRONI C COMVERCE MODEL
4.1 SECURE ELECTRONI C TRANSACTI ON ( SET)42The net page system uses the Secure
El ectroni ¢ Transaction (SET) systemas one of its paynent systens. SET,
havi ng been devel oped by MasterCard and Visa, is organized around paynent
cards, and this is reflected in the term nology. However, nuch of the
systemis i AdependERTPI™ he type of accounts being used. In SET

cardhol ders and n@FEﬁ%&ﬂsﬁtc’r‘“é’@lP‘gt @A HOT T R E?élt"é’ M HEHR PP ar e

i ssued W t hchager fori pfittio@be sostaionminaisian drgrartd i for cppuiind dopyright dpaartenls, end kesyisy alsthe
certificat e @udhsubed ¥ bdiSifnbilskiSr cRbe RN € BintiS aiv@@ing thdlal. OR land @hp@ilidch W th
the card |s%1u¥a 1éafgubsa(pplrea(pr}o\aaegtoth%gsg verifies a nerchant's registration
details wth the irer’as appropriate Car dhol ders and nerchants store

their respective pndnvratlser rsglsgiaa)t HERmKEY SnefBik beddihiYs eQiblidhiiGhfch agGrEHBUIiRs-S .
During t he a3‘9‘1"”{:::;nlthe Iér?&:gvses? abstagemen g" a(%cfegglgr bgs&s a% t? seﬁg & ¥ﬁ4§sﬁ§h %er%‘ia %szm%
enti oth to

aut hent i cat mer ¢hant car dho d'to au at e t
t he payment ﬂ’@%ﬁ“%mymegl?‘f‘hﬁa@ not yet been adopt ed widely, part | y because
car dhol der i nt eﬂ%'ﬁ&\?ohrpafcco&wa% &R ndo ﬁE%EJégale Eecﬁlﬁxmlé ¢ Psib ?‘nE eHicRigensone.

Interimsolutions which maintain car s and certificates on a
server and Q‘?O\F&'e‘t”ﬁ%beéréﬁeﬁ‘ﬁ‘éqttfélfe“aff‘ﬁfé’%"ft?fhé}dﬁlSiﬁ’&‘g"é‘%rd have met with some
success. 4.2 SET PAYMENTS I n the netpage systemthe netpage registration
‘server acts4as a Pa¥ndar the netpage user (i.e. the cardholder) in SET

payment transacti ﬂﬁk-'ﬁausl}l} udd€l &%Qg@m%)ﬁﬁcﬁﬁﬂam%onl%mer alpﬁéanSan a%tétohﬁﬁbhl cate
t he user and aut hg based, the

bi ometric u g %sar sPe§1 %tlt;lansacltllg 5? m%’ne pzTge §ubse§uent mg]ftqu'ough 8 T‘F\é 15 1a, %ntll wﬁ‘r ]g iz nsactmn

S ons X I'e-varyi ng
pen positi B?amarraaqsrce@wﬂ@ebwltftﬁ@fé@pﬂmﬂtﬂwﬁtemﬁﬁr@ﬂ'éaﬁmwfso be used by
designing a finge r|nt se o i nto er._cost.

en input occ 5 gh a pa ) whlc 1s noP hser s%emgc 11':10I‘v!ft?vléllgtg| aﬁ)]ﬁlcz%%n muglt} € the

The type of bionetric used frec rrc, not
t he aut hor PEtunisys I%thpetetegabtﬁl atcﬁéex%9§tpéﬁtex“t‘hlé mrthestdd@s s frgm bétewteabl eto
make SET paymsgbse ioshe h@rsv@@il Sh@ping (€. TiS@dtécShehbed NBivicy, Gowebel, lthe trfi@e userdb page

registratiog §n%£n¥ Srthe J:Qalg§ S§lst§n fiqnﬂtedn}u@edam Q&H&E&}J g 1sQJ‘¥rWéIQ RIFEEH: appfm%on exanpl e
a bank, where e sane tine as the user's

Cdent ity 1 s PORKAPRED SHEn Gy BT Y OB A stored | n the
registration dat ah@ﬁamge regr;t&@at s lttéttga rhh%?afns ) ar;o%arsdelanmﬁp ﬂaaeerl asserrath% ogr aph 'f

is also optio C e SET hol der
regi strati orf’pgcfltg&é%%m? hasql}l%g(;ta‘”’es o m dgu tH 28 “[Fhé‘”é"&‘r f’user “‘“’?“t?ét Igltkgﬁé ure key

and certifi & Geigered’ @rrérere ithg nethies Rﬂatssrrﬁas%s therr?@aaaseerm%onpayﬁﬁ’@ﬁtansletarha

i nf or mat i onasiaed SPicAitrIDEd togflickvithGhe péaaD 61)@topAgRs IDSFITSE AiatD BhesHtnien enough
informationgtyQnactudshd@auser' s proxy in any SET paynent transaction. Wen
the user eventually suppl ies the bionetric to conplete a paynent, for
exanpl e by si gni NThe @pplication maintains state information indexed by alias ID, and is able to retrieve user-

specific state information without knowledge of the global identity of the user.

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

information.

To assist the system in routing product bar code (UPC) “hyperlink” activations, the system records

a favorite application on behalf of the user for any number of product types.

Each application is associated with an application provider, and the system maintains an account

on behalf of each application provider, to allow it to credit and debit the provider for click-through fees 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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net page order form the printer securely transmts the order information,
the pen ID and the bionetric data to the netpage registration server. The
server verifies the bionetric with respect to the user identified by the
pen ID and fromthen on acts as the user's proxy in conpleting the SET
payment transaction. NPA122-SG 42 4.3 M CRO PAYMENTS The net page system

i ncl udes a nechanismfor mcro-paynentss to allow the user to be
conveniently charged for printing | ow cost docunments on demand and for
copyi ng copyright docunments, and possibly also to allowthe user to be
rei nbursed for expenses i ncurred in printing advertising material. The
latter depefids on OMMHMCATRUETROEI Oy bsi dy  al ready provided to the user. Wen
the user registerd “THPEHEYFHEPLEmeS 2 EIeRd PN OO GREET LEEt HHYFdREE whi ch
aggr egat es ndegecystepaytiterid as Flverriuge prdseceiwiss: gt o ddipdpetetolsdncosperidgul ar

basi s, and gafle 88tk 1RuWdgni-andhng debit bal ance using the standard
paynent nmechani sm The network account can be extended to aggregate
subscri ption feesEahomotgdrij ddfradbs wanofip echuenge diegiem in Whieh thyt Hyezow#! dersien ipr esent ed
to the user ukdo tepredt bk owlaraGhe Vérktbl @lmeSionk ﬁk@ﬁlfeﬁreselﬁmﬁb HaBRANSACGEENBd When a
user r eqUesE,ysa rg‘ctag%e c%rﬂgneughbg %ﬂ po?ﬁmg énﬁrI?LS eCIO?LI Llﬁrﬁ%#ep?@engr%%%%ﬂne oittne%ntlty

application c. transaction t he
page. Subs e&Efé‘ﬁthe ilfi‘fﬁﬁufn“'ffﬁ’i"%*u%'f"chﬁés sﬁ%fﬁés dashpd i, DEFing fo Hmetaﬁé““’tyﬂsé‘ﬁ‘é’%g’f ion ID
and t he applifelgaisisomn ksa dohidr i@b\Beaist the praome’s tabideied heraade naiprrto prdetibsecndtiont ext f or
the user's iRRkre JAOAR cit BV sQF Gk Sich REQUORHiBpdRATSDroMadICh i S not
user-specific, however, the application nust use the user’'s unique
identity to establish a context. A typical exarrpl e involves adding itens
from a pre-pfint e%i-'BS@éi’t”a'F%Wﬁ%’(@é°"t°6°‘{ he user's virtual "shopping cart". To
protect the user sprpfprre@'a@ydlmﬂlnm’é?ﬂpﬂoﬁlH@VW%@SE@E?*"FIE)“‘@O known to the
it orent appl 1 cat PO SUTGaPLSpF e e ar o el St e’ PuBLENREhe | |
accunul at edowéievin btalmataaseea edTFPfé wHleshgrpgemneseyiteat Spoh o4 fﬁﬁ"@“é‘is i imehdEEn d
mai Nt ai NS  aMhe3MEAWID tkfiverylobtd! OREhRE {6 idweedt suctiBen irdiniduainterapppoingat, i on Vi a
a uni que al L@g. QslﬁQdcoﬁt&téoﬂgmrhuﬂmﬂ gure 24. \Wenever the user activates a
hyper | i nk taggedP regi stered" attribute, the netpage page server
asks the netpage Tregppsdaﬁcat(i eO PublisE)\fEtt olitdns ta [dacnsdnatDes 1 tfbreach dsswi fatmed 1D
applicationglp 1§4tthe¥x QAR LRLEciMedt Brul D€ imPEIhg heDioBidnent lm@paééhes@dpk@;@ whidpfe. The

alias IDis the j.cation gpl i cation
mai nt ai ns stAfe |rﬁs?°8?tflr°a{of gﬁdﬁcﬁ’&%i 8’q %Bgca}eﬁig%l T)&BE% na e apglgfnonlg% fetrieve
user - speci fibssribst'setizs [ ¢5f ¢ et o Sf\?\ﬁ’fﬂrﬂ*é‘iiﬁt Cheﬁ’e‘\ml’éfﬁé‘élg’ﬁfhef“ﬁéag‘g‘}s‘%‘ﬁll’“vﬁfﬁent ity
of the user sglddxeksyst em al so mai nt ai ns an i ndependent certificate and
private signature key for each of a user's applications, to allowit to
sign application Thearsseri wridhedprligindP prinfissRe tisiarirogdherfegisgipnsorver the
appl i cat i onc@pR@bihd Ger nnrn‘opmnasteu sOdlected @ri@G ID L (¥Hive nBy B¢ emlicity stlod fongre pr oduct
bar code (URea .. .ot;lmﬁa? bd dMsser %hmmmrpm the spplﬁa@me@ﬁaa@ ecords a favorite
appl i cati on on behal he user for any nunber of product types.

The apphcatlon s certificate allows the page server to verify the message signature. The page

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

subscription 808.

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

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

Once the application has distributed all of the document structures to the subscribers’ selected
printers via the relevant page servers, it multicasts the various subsets of the shared objects on the previously
selected multicast channels. Both page servers and printers monitor the appropriate multicast channels and

receive their required content objects. They are then able to populate the previously pointcast document
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Each application is associated with an application provider, and the system
mai nt ai ns an account on behalf of each application provider, to allow it

to credit and debit the provider for click-through fees etc. An application
provi der can be a publisher of periodical subscribed content. The system
records the user's willingness to receive the subscribed publication, as
wel | as the expected frequency of publis€ation. NPA122-SG 43 5

COMMUNI CATI ONS PROTOCOLS A contruni cati ons protocol defines an ordered
exchange of nessages between entities. In the netpage system entities
such as pens, printers and servers ‘#1 ise a set of gf% pr.ot (f‘hols to
cooper at i vePF§eriria e Wous s Page AR £ Cﬁmwtet KHFRE R EFD L asessyagl e Each

prot ocol i spinkesipgtintae éguisyts.way of a sequence diagramin which the
horizontal dinension is wused to represent nessage flow and the verti cal

di mension ig, “SEdH%QRL REﬁEﬁ&IP IJ&, Each entity is represented by a
rectangl e cont ai ni verd col um
representing the 1 %e eii?]meboorf'enioﬁahy% ink%cpvaéon °P‘i°ﬁ’sgS% %m(r%rgi an entity exists,

the lifeline is shpwa usdrelicks Q@Slhﬁg: Vlllih@ﬁstpa@-ﬂri thpei J&ﬁhmﬁﬂicﬁl& i Blice dlHe hagredt S
active, the lif e'telrgtﬁ ’llhe chsk ?e\rll%esaﬂ?e cfagseg%l"]il?ocsﬁodanﬁlgféagg %%H]?e? iﬂ;en@ IGB‘;’SQEG%Ol S

consi dered REFEPd0 Not ¢f e entt inés are generally
cut short aél‘géﬁéi’?“ﬁ@“%‘??e‘e‘i‘lﬂe‘t‘lﬁﬂpé’é"&ges to participate in a protocol. 5.1

SUBSCRI PTI ON DELI YERY, PROTQU, /A ine! Bl LRG0 TR s Qo UGS 1011 01

del i very protocol arge number_o r.s nmay

subscri be t & UIﬁéT'gF EPcﬁOCTz&f adE)‘EFBP?Yégi"‘ilyé’ﬁ“‘ ““Eéﬁ‘hﬁ['}%‘é?r'h%‘" reéﬁil%'i’tgﬁtcgﬁg‘ &Béﬂmf aid out
di f f er ent | y pagObe priwteryhenfomess thegeh 1D} iGresn minlel IDSh dte @aze Shambeiiciclontice ptthegigeh as
itext objectsnand i nage objects. The subscription delivery protocol

t herefore delivers docunment structures to individual printers via

poi ntcast, but dBkipagersadddriedese deription 5 iddsfifted byhappes e fetegrpizg whicl fpant
application eléﬂ.wnt% zon.@btbif hr§) hlﬁrc])ckfld.s [nSAssmﬂll&E Ak RSvai ingh@ et a hlRifkkichat s4g@e h
document from a TVEr then ob%amls ée assoalated Ighca oneIB 6§ gnr&q%k 1%35§ anﬁgmg t/i«'=1 &E fﬂlﬂlé:,tfhgr e,

i ncludi ng i % S(:ff‘ocume*nt escriptions, tothe page server 10
responsi bl enﬂlt‘ﬁ’l’kaf“l*ifé“tﬁ@&@?l‘ﬁﬁ?m%”‘ﬁ “‘?th&pr‘GEQ’["é‘d ID. It includes its own

appl ication ID 64The %sew%r%?e% ?h.r héﬁ% 6ﬁto gll.wtéuatﬁe Jol%s&ﬁdmg%fjmt da@roﬁjl %L: %&Qﬂ&onset of

mul ti cast channel e nessage_usi ghat ure
key. The pad&esir ﬂ?‘é?‘e"tfg‘@émstaﬁé’b“gbWl‘i“‘i:%ﬁ”ﬁ'l@]ﬁ“"ﬁ‘f’f‘ dhif a&‘??“&‘gs‘ h%ﬂfﬂ“&!‘ r%?ta?ﬁ% from

t he regi st r atd toprliglereyest clish dagrapois fhewpio Aikirn ¢l Theaypetlilk Buest repasds s dps of thse| ect ed
printer ID @guegu\‘l\éﬂs& randrmﬁferbﬁd Rhfck G fikéd BRIAR tneshed 1. Ttuhﬁge sapphinGatd ien, or

may be the uselérve% dS?t]?élﬂ erli rlqggstqﬁ)a?]dt%nlg(lbhoqw% J:alacﬁatl on's certificate. The
applicati on” S T I ¥ T serVer to verify the nessage

signature. The page appﬁﬁﬁgﬁﬁ%du&sﬁﬂ@bﬁ@@&mﬁrﬂﬂ ichedify@Qb@itdial Hoific Bad, webbdfial | s 1 f
the appl ical Qb 8l ah S B 000 el QOBLAGE o hOBDLLLY 16 resBHRRGELR! | ON

808. The page server then allocates docunent l%g ge i.nstance | Ds and

forwards th oc e nedslocpips P Speher withyihe F“&‘t??“ﬁ%fa%?éﬁ'é“r defs YR HES AR nter. 1t
'includes the rel enRNtond ggge Qf e hd tﬁe%?p%ﬁlnﬁgﬁaﬂﬁlanﬂw f1Blio thd¥Bst P iqater to

listen to. . .
to obtain the corresponding user ID and printer 1D 62. The first page server rejects the request if the hyperlink

request has expired or is for a different application.

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

descriptions to the requesting printer.

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

establish a transaction-specific context for the hyperlink activation.

If the hyperlink requires a user alias, i.e. its “alias required” attribute is sef, then the first page
server sends both the pen ID 61 and the hyperlink’s application ID 64 to the registration server 11 to obtain
not just the user I corresponding to the pen ID but also the alias ID 65 corresponding to the application ID
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It then returns the newy allocated page IDs to the application for future
reference. Once the application has distributed all of the docunent
structures to the subscribers' selected printers via the relevant page
servers, it nulticasts the various subsets of the shared objects on the
previously selected nmulticast channels. Both page servers and printers
nonitor the appropriate nulticast chanmels and receive their required
content objects. They are then able to popul ate the previously pointcast
docunment NPA122-SG 44 structures. This allows the page servers to add

conpl ete docunents to their dat ba es, and it al rs,to print
t hgp documentd thessen Dy elpde; Rl gr‘f’e@jﬁlgel:sﬁﬁf&ﬁ’_phﬁu pralté1 “él?grtpecf pplnr’ra‘b i rrenlto of
a hyperlrnk%&@@h&@wmeﬁcem@F@EéPMW%m%#ﬁﬂmvm n Figure 42. \Wen a user clicks
on a netpage with a netpage pen, the pen conmunicates the click to the

nearest nefpage |-Prb WGRQ]Q mgpem%éogk |dent| fies the page and a | ocation

on the page.” The er WS the J[ Ren «f Lom g he pen
connection pr ot 0co drawsas%rakeonane e%_emthane achen heﬁen Bﬁﬁm ﬁtenet VtDI’

addr ess of ewearrfetjeagsewe?hemae'rratrt"er*terrggetfﬁépaﬂb’aﬂltraéw ar page 1D 50. The
address may al reaﬁr bnghror%ardttﬁe FRNG ot Ml BR, B 10 IPRGREhe bt ERACT e

wth the sane nter vvardst D, Its own printer
| D 62, the ?fé"g%“"tr ‘&ﬁﬁls‘tf‘l‘t’aék | ocation to the page server The page server

loads the page deasﬁaépsg%.g a3 it ggmetchrteps harnftett@ R3gen al;?d @errr:tmggerher phdes whi ch

input element's Y, | i"es I n. t he rel evant

i nput el enmeflfmepts zope By K et ‘ih"rﬁ{ml‘él“éer‘rsécr‘ﬁ A%Wg ﬂte heée““b‘é‘b‘bdcg’é'?\fé‘r‘“t ‘%@ "Bt ai ns the
associ at ed peppieive apindnhelsDkG4 thawd fidld gty Bk.54, and determ nes, via the DNS,
‘the network address of the application server host i n ﬁ' %tr on 71.
The page server u¥Es? o lear‘i“"t‘ﬁné‘i‘z‘tnﬁc’fd}!i’ 4 q?]dt‘heé’a%é?we EIP%EA ang | D 60
from the reppditersatkesan the seistagion strier 18 fig intetpestation] Tfeeﬁts@sonaﬁefgql’ Gﬂsfallﬁtsyheulf*ﬁ que
hyperl i nk r@)@l‘b‘éﬁc&amgl tpth5?en anChish e gl Ss aﬁcu‘ﬂMﬁﬁ&Lﬂdﬂ{ﬁng RQLI8SE to Ddret theﬁh&eshypeﬂ i nk

request ¢ ags HAILATH S ROl e & el me £ gmmrrgeret Lfbks GE UGSt T €COT ds

the |1 Ds of requestr ng user an t&ér nter, dentifies the clicked
hyperlink i ﬁ@tc%}f*ﬁ?égemf ThrRRg® pagerredt r«xttrﬁ&hxt gdreiitdeldown server 1D 53,
the hyperlink request ID, and the link IDto the application. The

appl i cati ongpr odugganie VAFRAASEPRERBNENt according to application-specific

| ogi c, and obt ai nﬁ%sumﬁtg %Q%H%ﬂ&enl Qroé]zorferﬂg%tﬁgmtegcﬁ %raVS%Eaﬁﬂ‘;ﬁeldl o, ttl-la%z[ée sends
t he docurrent to the page server sible for the docunent's new y

al | ocat ed | i BFBFHY W“’tththﬁ’t%a“rme%ﬁég‘tg'i%ﬁ ‘page server's ID and the

hyperlink request,d.[} peIJA%f sL6and ﬂr@%geofs;ermgermsam% ptghewhmesrttapakmrsequest | D
and application |

age sery ain the ndi ng
user | D and nB I’ﬂie ﬁ’f‘g‘flg ft’ﬁke%? Le.l.rﬁ%strftilo rge cr ﬁ for venﬁcz{tllcénr % a}so send[s the awécaﬁ%lgggg t if the
hyper|ink #seogetelstit fhy form gfyihick the Wat}lfsﬁﬁf“bﬁ Pa& ftﬂl‘”Fltf’érﬂ’éff’Pn hisiepeht ER. 2 he
second pagecdses ¥Bfe fainl ™e abiettidecwnmpdatifies s isaneespadilg pageed, B8 ubOhe wet ur ns t he

“newy al :jocatgﬁqc SR bltmmts@s toh@mgml s G 4 O ’usea?g U3 CORO rmtsereﬁe&i geunent to
Its own dat abase, f1nal sen (% SECHQ q %
; 0 to 1denti ser s 2 hca ion-
requesting fﬁniﬂtflff éhre reglstranon server 1¥ses the app?tcatlon?D E4a t? user o 1den %y he u pp
specific private signature key. It then uses the key to generate a digital signature of the form data, and returns
the digital signature to the requesting page server. The page server assigns the digital signature to the signature

field and sets the associated form’s status to frozen.

The digital signature includes the alias ID 65 of the corresponding user. This allows a single form

fo capture multiple users’ signatures.

5.5 ForM SUBMISSION PROTOGOL
A preferred embodiment of a form submission protocof is shown in Figure 43.

Form submmission occurs via a form hyperlink activation. It thus follows the protocel defined in

Section 5.2, with some form-specific additions.

In the case of a form hyperlink, the hyperlink activation message sent by the page server 10 to the
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The hyperlink instance may include a nmeaningful transaction ID 55, in which
case the first page server includes the transaction ID in the nessage sent
to the application. This allows the application to establish a
transaction-specific context for the hyperlink activation. If the hyperlink
requires a user alias, i.e. its "alias required" attribute is set, then the
first page server sends both the pen b 61 and the hyperlink's application
ID 64 to the registration server 11 to obtain not just the user ID
corresponding to the pen ID but also the al i as ID 65 correspondi ng to the
application ID NPA122-SG 45 and thg user ft{é Ligtﬁsf t heta%lsgnas IDin
t he message8aton{ e Fratiay Pedl PR %“F%‘Waﬁé‘mfe'ﬁé fpPli cat Tor’to" "est abl i sh
a user - spec kifnatgre gt Boot thef applicttire verifigs each onvkby gepdipnis elis D565 swopiggEih F NG
RECOGNI T ON.RREH66 i\ ©tur8 ard Siinind @ WebresBonSihd celi@ai0forathen@ls@figecawt 11h a net page
pen, the pen communicates the stroke to the nearest netpage printer. The
stroke identifies the page and a path on the page. The printer forwards the
pen 1D 61, Pts owkFTRACFREERESFTTTEE, the page ID 50 and stroke path to the
page server 10 in the usual way. The page server |oads the page description
5 identifieft'by tFRIMSEYEY D and determines which input elenent's zone 58,
|f any, the strok@eferiig @Figues Sand Ade b ﬁ@e”t“h%“lﬁ“é‘FdeWéﬁ?enfeﬂb‘ﬁ?ai ettt i s a
text field 8nSyg 1vhie the POGE a pestisserouldipevidsvallshes dsfinme kenttrior pive 10 Ex novhing| d' s

digital inkg éﬁlk(ﬁ{por@n’t@ﬁ{e bQdopQbs ik H@&Fah&ﬁ'r&tzyabiy Rodnfd@at 3RBA 10 of thBRui@Xb2. A1 el d,
the page ser Veran%g%gTierfl(ﬁ éjsecu tI:lPthe otnpo?:tc end 198%291' Ho(i’m IBPIfI?e oJeIolOg Q%SO of

reglstratloﬁemé regi-stration server
identifies prdedigastics, a@c}?f?r@sdﬁ@ﬁmﬁa“fpéfﬂl‘ %e”ﬁé"rf“’derdﬁ‘a‘a'ifé@é“f‘Hé‘%"é"éfm%"f
accunul at ed b apo Wointell RghitThe Blusi@2@2. tThe tavdr&pineidest drarirspart d e shidsubstpdsidwr i t t en

text. Once k&roﬁé’s%e%wsﬁ‘trf&%u&n@%z%ﬁd QRSink RrioSNb wh1$h|'ll%]e£tﬁg&k$§oﬁ1@ata n@Rpas er ver

returns the text to ue n rver pends
{he text  toPHE Tbn bt r hal LRt M arh. e o SR TR LR BAT! OV
PROTOCOL As &umviutg beting the mpoistting pastive 410, witibstes }Z’t‘fﬁél‘fzh@feg’tﬂi“ﬁﬂse“? W@P@@éﬁ‘s is a
signature f b 1880m e BerNOIR: ardid Wtbeeitdh n@pPBNESe LiencBliveokrespbding kew
signature f li pikdd Kra i nloGilble B cREE PR dl@GkAVi ty in the zone of
t he si gnatu!fhgE q?l elﬂkgéta&l%dgageméer\?ereseen ds thret %een ID 61 and the pending
strokes to the regishdnaddivaiin G€fovee1071sh di-aflor w@isiLED ¢toh ofex PLR 11l Boagands t he
appl i cation; bR 84, ASEAG AEFEM L PrclEs 1178118 iOhoutt £ hi\8 18 banAta&af i el d is
part, as vveI1 as the formID 56 and the current data content of the form
The regi stréﬂﬁ“ﬂ’ﬁ "égé’fh\tYer identifies the user corresponding to the pen, and

uses the USE!‘ S ﬁ%@%%lpop§ﬁtgmtay£ ﬁ'orrpil Qgﬁ&gr lbkcp318a1=:§asta%oﬁlﬂd’rllnfg)étyﬁlhﬂn&kfmﬁkes as
the user's 5| nat ur e,

jstr at i on
server uses “¥HE® ABpTF Bt ]188‘?‘? s J%ZO tyu“§ré1r %L‘If')reg]ﬁm " 9&51{? ‘?&m %#0%1
appl i cat i onl02sEbe ff inkcarpides it 189 githg Ffﬁfsmbéﬂwéfg}"e bIP‘tghtthH\@\‘F tPrevsl °PFrheéd Kegfteo
generate a dbgichatlecesiiigBabiutionofte pinh& 1DDRaPeclat dider BibHls 284nd 1 THsre rboimed ditrgi t al

si.gnature tg, Lhg.k ¢AUE i&,hmzopég&n&@w %Eatam;" Ekﬁl RRAOD S SELMES 10 38 $ind8Si0d e
dilgital signatur€ to

e sighature %1 wSels t Qetges oc a%dforrﬂs
status to fPUFENR a“d'PH@geﬂ °d?tft%1‘f‘°re§"i}gﬁléﬁ°ﬂ’i‘ 'éa"f A2 HEE® PREAT t he
correspondi rhg wails @81, of T can tgirdl. diam fqﬂmgefsrig] aad ﬂ%grpmectmg from slider blocks 123 and 124 fit

within the cam slot 126. On rotation of the cam barrel 125, the slider blocks 123 or 124 move relative to each
other to project either the pen nib 119 or stylus nib 121 out through the hole 122 in the metal end piece 114.

The pen 101 has three states of operation. By turning the top 105 through %0° steps, the three states are:

. Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and
. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the housing
102. The second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation for projection

onto the swface. An image sensor 132 is provided mounted on the second flex PCB 129 for receiving
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to capture nmultiple users' signatures. 5.5 FORM SUBM SSI ON PROTOCOL A
preferred enbodi nent of a form subm ssion protocol is shown in Figure 43.
For m subm ssion occurs via a formhyperlink activation. It thus follows the
protocol defined in Section 5.2, with sonme formspecific additions. In the
case of a form hyperlink, the hyperlink activation nmessage sent by the page
server 10 to the NPA122-SG 46 applicawion 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 sociated with th corre ndi digital. signature and

obt ai ni ng tﬁ%é%eg F"ll’hétg’ﬁg?f’bﬁhﬁsdﬁaé% feisgeprd g‘f%%g rl%r?]{g‘?lﬁ%“mgﬁér& |'°sffe?u§%?/ %’H’ l1ége‘r"}\'}cé'r 11. 6
NETPAGE PEN IESCR| R RpEnter gid RF RRIyeVECHANBS cifpetf bl cpigllingpariiepof wsreglOind 9,

t he pen, genaropdct Blockl €5 i(igiHad &sh faylddiefe prMaGesitsmBItialcovkO D7 anll pejkdsde Bifr@ed housi Ng
102 in the fbgagmilgfahe?uéf?c!c%tr&gi%s QBH:'S grltontgc 1m?g\ékeg§3r M@:lPl)@er gtl%ﬁy \qgg {30 kARl

interior space nount | ng28 t he pen corrpo_nents. he pen to%1 105 is in
operation r SPHPHERT S ST B TGP IS P EREOFEB PO PR TRBES MG e 6 bag! 12
sem - t r ans pay teminal ¢\eenmect @he battey eenizrie’d 7 tnd the bren berpsp B8 4t trecerpitirech@Bratirfbattelye
housi ng 102.139Tke waMEY carh Qfrel 85 @&l SRacOith ¥ etled@6heaprh. S tiddGcSon BdAghgicsl fs0tsmed from
sem -transpgrent . S ahad, - . 0 ih Rl WY tatus of
t he LED m)uﬁi{ gigetdvmbq?[ﬁl?% t% Jﬁg E%%){szlgﬁ)g &%5&%%&?%%@% ?%E}a‘%&r%gl%gﬁgs&%gﬂ% n part
109 whi ch sOHELEAR] Eupsen mEprd IR HG Mt aeds 45 tfrenh SR RE" 162°8nd a
proj ecting paret 12§ rwhéhldhentie ethiuspli2® pretd Bk raddee 118 0nustdhfer wring) ipadet te <PV aand fits
Within a coregsRepdbing: SlcObeink applibd & WeElhed By thdiRn WBI1hSorlds @b 12ih€RNRUSI NG
102. A radi Oho?o’AIo%f]E‘Paé 1 gt b JID[E LS %ehge@t‘érs Ehtesh% QoG &l L8 PRI QM 110,

ing 1 5 §1c 1£3°S d

within the ROUS rew tnreads urroundi ng an af)erture 113A on
the cover 1@8Flate arranged to receive a nmetal end piece 114, including

correspondi ng scr t hreads, 1 The r I d pi I able to
enable ink cartri gl\égger rgrépp?aasclz}rénrjq? 2R %ravrﬁﬁ%%‘ﬁ?% evtf/l[%it ﬁ)lgﬁf tt%%ﬁe%u%n \}gf;g?%l is a
tri-color stEPRghEED 0]2a! ep 02l ineersclpy A clippiraharst Eiir£ Pok42 i s al so |
nmounted on the flex PCB 117. The status LED 116 is nounted at the top of
t he pen 101 gf0r gpatkontiolzrr OUNd Vvisibility. The pen can operate both as a

normal mar ki ng i nk, REN2RdrAsa® RRRIIRE KA & tiliHSynsA Nk B&Rmiegkabt i dge
118 with nib 119 and a stéf/rler? 120 with st si de by

, lus nib 121 e nounte
Si et hi'n LB AR Ra= S SER TR &t Tk o e b T g FEEGY he
styl us ni b 1Rdiordn fyethbreaestipretioh e, welrhsiringrd trrglbrlatsihe distenaget thogib B ol dompet gl
end pi ece 1hd jocdiyn thbQkiming 6plicsQBs dnd@ntRBA cHipOPs. TR onerbiRSPIP CdicM@latd thh@Entatidnocks 123
and 124 are of X aggthgrﬁn-t%:ggdistin&l&o& &t 531: beglglgdi%%‘t%g gdggve§$n)ﬁj1elilt§agéd%gj respectively.

A rotatable cambarre IS secured to t en top 105in operation and
arranged to rot at etilsiieherd dhip 133 Eh@antant at pal 101 bk i digs) @k qamidkl6 i n the

formof a sl t_\éﬂfsrfaéca}ityam_ck\é@&}msefﬁl@&wmm&mm%m At §liem Cam fol | overs 127
and 128 projecting fromslider blocks 123 and 124 fit wthin the cam sl ot

~126. On rotation ohentte@endoimalpabira@deeik? B disilabnishith @ @fnsitted @lisis bR8d. BthentR4 nDVe

relative to pgla{@hmov%tont%l? raﬁgg, d%fta@in@ Ga i?ﬁuﬁ'@&rwitﬂipﬁe RE ﬁblzﬁig)eﬂ-ﬂ()? c&ﬁiﬁ’?i‘h&ﬁldb&% nib 121

out thr oug h blt:'lfft;re arrglggcledeto gf(%ez di!gitgl igkhdgta tr‘(T)F gpg'ljoxinqai;]e?y 18 Imten%tgs o} 1;_an pen motion on the surface) and

can be transmitted later.

The controller chip 134 is mounted on the second flex PCB 129 in the pen 101. Figure 10 is a
block diagram illustrating in more detail the architecture of the controller chip 134. Figure 10 also shows
representations of the RF chip 133, the image sensor 132, the tri-color status LED 116, the IR illumination
LED 131, the IR force sensor LED 143, and the force sensor photodiode 144,

The pen centroller chip 134 includes a controlling processor 145. Bus 146 enables the exchange of
data between components of the controller chip 134. Flash memory 147 and a 512 KB DRAM 148 are also
included. An analog-to-digital converter 149 is arranged to convert the analog signal from the force sensor

photodiode 144 to a digital signal.

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller 153
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The pen 101 has three states of operation. By turning the top 105 through
90 steps, the three states are: Stylus 120 nib 121 out; |Ink cartridge 118
nib 119 out; and Neither ink cartridge 118 nib 119 out nor stylus 120 nib
121 out. A second flex PCB 129, is nounted on an el ectronics chassis 130
which sits wthin the housing 102. The second flex PCB 129 nounts an
infrared LED 131 for providing infraredsradiation for projection onto the
surface. An image sensor 132 is provided nounted on the second flex PCB 129
for receiving NPA122-SG 47 reflected radiation fromthe surface. The
second flex PCB 129 also nounts a radio frequency. chi i ncl udes
an RE 1 ans AOREPAEIERE R © St Britop 12 e”ﬂ&‘ﬁ?‘% ?ﬁ?%‘?ﬂ 15>
controlling ar@rBér@m#t@wn@)ﬁldutfwelf?@@nne%@lothe apernpidti cs bl ock 135 (fornmed from
noul ded cl ear plastics its vvlt n infrared
beam ont o t he surpﬁc‘f‘g‘ﬁéﬁ‘é TRy ?pti"?‘?ﬁ&decgw Bﬁlti"&aui”hdéw E%Q%S%@ﬁh mﬁcffi Power
suppl y wi r ede 86 sconi&e monigrethe rnisesprephetatiogni 44, h@ﬁéﬁ%ﬁrﬁ@ f16eil pept3 9 t o
battery co nhﬁmsssshar&anWrﬁdﬁ heotn@icstion it 6Kk Mdid fthniceivdd @ 5T aims bamedain-pddhmance A

term nal 138, getraz h0s R RALLEry contacts 137 and the cambarrel 125. A
three volt e ar gea I'e T)attery 139 sits within the cambarrel 125 in
contact with the Dabbety 1eDaAsAIChRcivéRonpadutCEranBives fvatfo)ér M) atdbadebadddBeuit S

mount ed abo§|§4 tltl'&%& &@ﬁpﬂgrfafsé % ng‘;Bne;]ng% 1Epan§@?zﬁkb%mph@raghﬂ&ra@é mtahs.% pattery
139 via i I’ldUC%I on. frar, g LED 143

u
and infrar e&"%ﬂ&ﬁ%ﬁ w&gﬁffmf%?msd%}f%% ﬁ%"“g]ugrﬁ?‘”é?és dn'f‘d%“itors PRé g = barr el
125 when ei iifeseppriieRshy| us 120 or the |nk cartridge 118 is used for
witing, in order_to enable a ter atlon of the f applied to
the surface by t h&°F&# Hi'B ‘Sf’l@”g P”ierg SR HY S "“’Fﬁ"‘*ﬂgy 3‘5“% *‘trhg}"= tf"g‘ e 144
det ect s | i gRerpdrationnang fydes¢riRed| iRppagenty Italiua,lf‘@f*lp@@%lﬁ 9@%&1*%@'9&11') whpdiited on the
slider bl oCks inn2Sok-Paadr @ mafREaRe for Yhifhur@alEe dyddmarmdE TdRacameonBowided

towards 't he e ichOZnch:PorAs Rlred by re@bhchdPid 6 1k AfRer. PN 101, and
top 105 al SODQ{L%C%%%QE?EEIJIM%%J‘Q%%ﬁnlxgpl ng thbgrpenog)tl%l tIo a pocket. 6.2

PEN CONTROLLER Thene p@Rolik0510 54 aftdisangiestent iteded @ paibd 1 indtiéity pogitheiponiodé its ni b

( st yl us ni bn(;lc%;]-co%;lct IVJ;Hl( a%ﬁfaéer tt qg&pﬂtep a dltﬂn%},d Q%uﬂ fﬁﬁgdhialg moﬂlt&s 1'th@ Qorc!e r!;trﬁd?-r ed
spectrum an ar records the

| ocati on daP]Qt"f‘thS rlﬁ“ta??éva’ﬁ%‘é’ }5§‘fm&8r 't ‘l" ]he pf"?fr ma“%tgﬁ%/i“ < aS‘?“?a eveidl t o cal cul ate
agg di Zt anc;a of I t'h‘fc‘ rdafol&arl‘gllengmM%teg Tn%mlgcmﬁedbm LA n&n@c@ly UJet! i))‘ o%x'd@@ opt ics
and con er
nef, Hr alt ﬁveérlmthetlﬁ écerﬁ?d%qgrﬁz 1{1 uq'nal sc1 tﬂ'lc an% gicaln(l?#)“ %ang andt uses

orientation® ag distance t e perspective
di stortion 6@8@?5\}1@&?11’8)%‘1 toffigion deargerde rrerge mUtffifﬁln‘f@ieff‘fgmft“ﬁéa“RF chip 133 and

antenna 112 the pgn 101 can tra i1 dat
encrypt e d for secur| %Itcmatw c]ernbodl eQ tlr;ﬂd)erf mcorpor%ff-sq marlarsfd ﬂtgtlg gﬁsgcrln osng(%l\@lﬁ mterflac%

conput i ng sfPS%h@Fﬁang‘?/Wé‘ﬁm’t“’ﬁé‘“Wé’ﬁ"i‘%“ﬁ“?i“?%ﬁ?&'ép‘i‘ﬂera recei ver, the d| g| taI | nk
data is transm ttl% ﬂ%%f bociuaent {Rg%eg)'l 1\!}&%& (}ap%oﬂﬂ)?ﬂﬁ%&;iermylg%o&}éﬁ m%f range,

digital ink data 1s circultry
includes a ™5 Pl ofdfie pead Begs. fTPfagct*]EfP”éet‘*&h af‘*é’l“"”?Hﬁ‘gﬂfétgé“dflgi"g@ﬁﬁ‘fﬂﬁ’ﬁl mately 12

mnutes of the pe’ﬂ-ne %Rgl&r% of 91 agcggor%%{s ega@d@s) thlg%odxﬁglponE ptel{ ?f)n%m;eristé %guol-n ater. :
without reference to surface location tags, allowing the location tags to be sampled at a lower rate. Each
location tag ID can then identify an object of interest rather than a position on the surface. For example, if the
object is a user interface input element (e.g. a command button), then the tag ID of each location tag within the

arca of the input element can directly identify the input element,

The acceleration measured by the accelerometers in each of the x and y directions is integrated

with respect to time to produce an instantaneous velocity and position.

Since the starting position of the stroke is not known, only relative positions within a stroke are
calculated. Although position itepgration accumulates errors in the sensed acceleration, accelerometers

typically have high resolution, and the time duration of a stroke, over which etrors accumulate, is short.
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The controller chip 134 is nounted on the second flex PCB 129 in the pen
101. Figure 10 is a block diagramillustrating in nore detail the
architecture of the controller chip 134. Figure 10 al so shows
representations of the RF chip 133, the inmage sensor 132, the tri-color
status LED 116, the IR illumnation LED 131, the IR force sensor LED 143,
and the force sensor photodi ode 144. The pen controller chip 134 includes a
controlling processor 145. Bus 146 enabl es the exchange of data between
conponents of the controller chip 134. Flash nenory 147 and a 512 KB DRAM
148 are also i ncluded.. An anal og-to-digital converter 149 is arranged to
convert the analoﬁmg”ﬁﬁ§FEF$5ﬁ$T%@ force sensor photodi ode 144 to a

di gital siggal e sensor |nterface 152 |nterfaces with the imge
sensor 132. 92 trgﬁﬁﬁglvammu |l er 153 ﬁ%SG 4% ap band
circuit 154 are aT@deri‘%@r’?j’&‘@e “?t%?g‘i N AR A é‘s\ﬁn SRR 1511:«:1123& Wt ch

i ncl udes anngRBgee prr lptiiriA4 1§58 medinginiRFupiees S atiayes™ anmt cging ¢e w0¢ &°3.15 Goepnnect ed
to the ant e@@aesli&d 1thﬁjs@99&1@1QbApérB@n vﬂﬂh%@%&@(ﬂ pasdiy 16 thb @ fexallpbint l@GRdes

| ocati on da Vi nsor 132,

noni tors thtgg63 o{éggvhécgﬁrz%brom ecs)%%ghea mul%%gugy’érgfﬁlé %ogf &E'gﬁb %s 116, 131 and
143, and handl esash@gd "oﬁmdilﬂbgﬁelﬁb%diﬂﬁ)a@ﬁkﬁ'm ciaduk @lbng\bhBedien e edciaflin®d thtegNSCeEl Ver
153. It is ﬁlomﬁglt mﬁ@Eoft&rppsex%@heet(Nﬁésgmag&@ﬂtef@é o008 Bould SmBE QG ESSOT -

The processo % transcel ver copponents (transcel ver controller
153 and bas&Bgen et i gickress fesyepe shehip il WEG Mt er f ace 152, flash nenory

147 and 512KB DRANL ] ﬁceﬁrewkﬁ&&ggﬁtsﬁ)% nigfde ﬁlcagie@wh% re&hbrﬁtenl Lg;,s Anal og

RF conponent s (RF circult resonators are
provi ded h‘a‘{dﬁ%°f§‘é?ﬁ‘5“fsaf‘ffét°‘iﬂ?ﬁ ﬁéﬂ‘l‘(e adh"f‘ﬁe ad ﬁ’&'@é‘m%"&tﬁ%‘glf’w’ubg ‘%i%i?%i‘gs %ﬂexel

(such a sensaetrldgp gsogenagieicraicto #Jyﬁltwart@mhmlﬂiag Beevicroragy filtas intex®oqs iy s eif mypep 638nd | s
descr ikbed i &51?13 tRAREr Ya lloEeadS!llr'I&s pibvides mauslaetahe Mnﬂﬁ&&@ﬁky\ant ilgedagayoeshi , and
M Ozaki "A Ok- Ri xel, r [ I

Systent', | Egglglcggnm?los g'?:thfleg s cBmHt C%gc% ﬁ%ﬁ‘c VI “Ce 89 010%/ }Fl 5%&9 %{%TP B§

January ZOOG'COIRRI“WI@W"'|a'§ﬁ’Feh‘@@9Wﬁl§F%tP‘éﬁﬁ e @peetioral iy °F%?@fﬁféﬁf‘éfé’}“’%hfﬂﬁd'aﬁ‘e Flsz filter.
The cont rol biote Ak 184k entide $ adullg tiyeBigemddus et acaméfity ér préntiggend ghdhg 3400
inactivity whamsbdige.®en 101 is not in contact with a surface. It

i ncorporates a dedi cat ed circuit 150 which nonitors the force sensor

phot odi ode 144 ankkfavink @SFigup 12 ooumibad adediepick®id 4ollen agserhtihet2p owes thepalger 151 on

a pen-down Qimi}tfmene&@mygast f gapégﬁgovs}rtmc@mn EfgAd €5 ihdtnd Mfextring@R s ed
900MHz band normal |y use

COl ( dl ess hanpe IternatlveJ in the
Ol T Canaad. PRI St PameSget B et SR T arE Sy B i uses
frequency heppitaredigdationdldng b emicht edpe otth- A resT 9 &\izdieing He Epstfppt enrestr e
co ][muni g at i eyintedrdl, paﬂerealptcﬁﬁﬁaﬂei's%?é emq;asiiommszze bR AR 604 RCOHRAChBLR Slecd N
I nfrared Da conmuni cati on
with a bas e%rz}'f@tsc?@%h o% #.%QveQSé)EQé% Sﬂkﬂﬁgegl%fy%ca% dw {nm% e{t&t@ ggt?nﬁe nt, the pen
101 i ncl udes a pa'r}{e pkr cﬁfstt}ﬁQ@DM&Juet’aQyﬁ@ @@ Emttmugh IR bREred Bitlsgie whaapr mal

pl ane of t h dn alon %e g angh%plaﬁer pa?ht) O%%l?ac? I‘%Qn r%{l{?rtzéldgglcfh%se%%%eels Qonl: E%le” es 9

and 10 in g Vi sion o e accel eroneters enables this
enbodi nent oft rﬁ@d iyé:ﬁ:e @@gpntgnbe tg@ﬁiéf@ sl-ﬁﬁﬁq4d}tp the second Memjet™ print engine 603.

Referring to Figures 12 and 12a, the paper 604 passes from the duplexed print engines 602 and 603

into the binder assembly 605. The printed page passes between a powered spike wheel axle 670 with a fibrous
support roller and another movable axle with spike wheels and a momentary action glue wheel. The movable
axle/glue assembly 673 is mounted to a metal support bracket and it is transported forward to interface with

the powered axle 670 via gears by action of a camshaft. A separate motor powers this camshatt.

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

hinge out sideways when the rest of the assembly 673 is thrust forward. This action exposes the glue wheel
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w thout reference to surface location tags, allowing the |location tags to
be sanpled at a lower rate. Each |ocation tag ID can then identify an
object of interest rather than a position on the surface. For exanple, if
the object is a user interface input elenent (e.g. a command button), then
the tag ID of each location tag within the area of the input el enent can
directly identify, the input elenent. Fhe accel erati on neasured by the
acceleroneters in each of the x and y directions is integrated wth
respect to time to produce an instantaneous velocity and posi tion. Since
the starting position of the stroke is not known, ative sitions
within a st kel thgfrent of g meldedhpysige 687!\|Tf'rﬁ‘8‘tf@1‘f’gi)%°§? Lk Wn%‘é?jg‘ﬁﬁ ol tl<’§1(,g§“fjrml ates
errors in thecdensededagdedtiglyat i on, accel eroneters typically have high
resolution, and the tinme duration of a strok ver which error

accunul ate, is sh‘%?rﬂtc shoct RIRESS Ing e glye whgel RE?%AEE PIGHERPY %&fﬁl"‘iﬁfi‘ﬁfﬁe 7.1

PRI NTER NMECHANIOS sifdepany fiqnt thefiadt bhyet pfig derereat) sréitigraeeortotedorpipt e dirding §semply  shown
fully assentlsed in Figure 11. It prints netpages on Letter/ A4 sized nedia
usi ng dupl exed 8% " Menjet a print engines 602 and 603, as shown in
Figures 12 and 12a. 1t uses a straight paper path with the paper 604
passing thrbégh tTHATRANEOEG® FRHAETEgi nes 602 and_603 whi ch print both
si des of a sheet OF PRPPICATEG ErErqier cpaisty ‘%Ia ronEding procaiy 7ok ¢ BetuinRliss e Y An

i ntegral bi ngitagheaas articy m&Ob sZpphdiesnseeist (ringeiaf coglolle 78| Bripndraruidiige of

each p 5 i nt ege éllt&ﬁte;%s and RF be@WMrCnd haubibrs ﬁs@ﬁ@,meas&lqm;gbﬁodasrs&vmﬁmmhﬁaiple,ﬁ@en
pressed agai nst i ich can
range in t hPEKREESYP §%§@ﬁ3%§%9§%f5 memse\}sgefra nlﬂun re %1&5 If[usmt% fieue

repl aceabl el nk cartridge 627, shown in Figure 13 coupl ed with the dupl exed
print engines, haﬁw o8 S or anbers for . storin

Si ve
and cyan, nmgenta, {“ﬁh“ﬁlpmﬁ A }'I%Hdns f:f’mm?cra t?f?ecfhs| hKs. & am?‘tmlth 19Chi| %‘éﬂ?
contai ns a vﬁpeae@enaﬂ?l poney By hqlpn"“ﬁ"“tﬁé’é EONiRl BF PR, IntrRes IrﬁDéFH? ‘%ﬁ ra“dffFeIdsc Bt
i nterfaces whdianisn thaiRIP PIPRPSTGBE prirt Regingl eontrdliers PO Miconisty bfae Bedhoe6B88: Thi s

provides fi ée;lé?arl ?\gpoﬁl ﬁncxtaxgocgslé}f" Pl ﬁﬁ@ﬁ@gdgm&gorpﬁﬁvc@r%unlcﬂ@ I i Sth brinfefpfin®
particles into 50 which m ght otherw se clog the

pri nt head n?ﬂ’?‘iﬂ"eé%?éowrg‘%ﬁr‘f’(?@rsf%r E‘l(ggﬁg the air filter within the cartridge,

t he oper at ional |f gre@fspdReridk 'a*dtchﬁpréssﬁaa%fdgs%ﬁdnyt@ k¥ ndidagpboRert Qmﬁniaﬁd'pigg e of
the cartridge. The ink cartrid lge | recycl abl e

capacity fogmﬁ? P P %R cYr g hm E) é“ms(pi%d‘aages I3 lt{) OCIthﬁeI*Ie T ng to
Figure 12, trinvtheaddi0dyrea) g (rredtioner ?19|P9ﬂesnmmpwv fféﬁrd“ﬂ§sdéﬁﬁlm}8m6%“°ﬁﬁ%ﬂﬁ‘é'§’°f? he top
sheet  dir egde o 2 freoimdibieouiedi @ tray past a paper sensor on the first print
engi ne 602 into the duplexed MenjetT printhead assenbly. The two Menjet’
print engines 602ThamesBrRt eeies Wit a2 PardnopRiD SR FH-ONIRE kdEgafent i al
confi gur at i efuali@ng: hdissDhaigh xg&pak capakdQA cipesipaper 604 is drawn into
the first print engine 602 by integral, powered pick-up rollers 626. The
position and si zeTheﬁﬂnteh@ntﬁ’ﬁiﬁéflas’BGﬂ“Wsé%@Hé%“éls"gﬁftﬂe ‘giﬂ"?h s IPreesgror 1Y R ng
comences. Bip¢al) & eclliaScofffpinmiodhtaSThiFisledpiN @S nytmoty®5 B4t bhodimgi ng i n the shortest
possi ble tinme. The paper exits the first Menmjetmprint engine 602 through a
set of powered exih PregTR & URATFETY: and %}Flia‘g‘ﬁ@Ef“’&rl cmnwthﬁfa%‘tefvguC@‘ﬁ?‘l“ﬂé?a@ pat h) ,
whi ch act agsbae tircdt 1540k étduzedin i ghdeenirollEhEE@656 pinkles Rifveralosente B kigrgit 758 he

and RF resonators and inductors 756) are provided in a separate RF chip 762. The network interface module

625 is separate, since netpage printers allow the network connection to be factory-selected or field-selected,

Flash memory 638 and the 2x256Mbit (64MB) DRAM 657 is also off-chip. The print engine controllers 760

are provided in separate ASICs,

A variety of network interface modules 625 are provided, each providing a nefpage network
interface 751 and optionally a local computer or network interface 752. Netpage network Internet interfaces
include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSL modeims, satellite
transceivers, current and next-generation cellular telephone fransceivers, and wireless local loop (WLL)
transceivers. Local interfaces include IEEE 1284 (parallel port), 10Base-T and 100Base-T Ethernet, USB and
USB 2.0, IEEE 1394 (Firewire), and various emerging home networking interfaces. If an Internet connection
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"wet' printed surface and continue to feed the sheet 604 into the second
Mem efm print engine 603. Referring to Figures 12 and 12a, the paper 604
passes fromthe dupl exed print engines 602 and 603 into the binder
assenbly 605. The printed page passes between a powered spi ke wheel axle
670 with a fibrous support roller and another novable axle with spike
wheel s and a nonentary action glue wheel. The novabl e axle/glue assenbly
673 is nounted to a netal support bracket and it is transported forward to
interface with the powered axle 670 via gears by action of a canshaft. A
separate notor powers this ue whe senbl 673 c n5|sts
of a parti a3 5?51 PO ekl r@“”%‘%‘“‘iﬂﬁf °Hoca! ?%frgf‘]teﬁfgcéoupl | rﬁlg é{pa *He™Y

supply hosein@d#e.from the ink cartridge 627. This axle 679 connects to a

gl ue wheel, which_absorbs  adhesive by ca 0 hr ough s di al
hol es. A nol ded hhg‘uéadlﬁgﬁaﬁﬁer %? °%“’“h“81§¥e€h B P“h“e“%%g‘g’f"l'ﬁ "‘“‘%‘ “‘“‘“Hg aﬁ hing at
the front. ®@rdestitlerbpnesioetepgiveli ndgs vainrised Eyi‘%g‘dﬁﬁ’lﬁle%‘“e’ﬂ’é?ﬁ“% msﬂwél Uéw ed to

t he netal binaadkatequanghopfiizRgieolith dgdctibe wayssidaifie@Rredchies c@shni@fiont he . assenbly 673
is thrust forward. This action exposes the glue wheel NPA122-SG 50

t hrough the frontTheprinteheontrlergesigndiip irermegebBntarre Rt pifeckiinn (s Hafgs &rt he
assenbl y angcedinf emt-iquigddyfraafpvitehachgd (dPage vineral In ehatimagye patoiioes thofriniensst | vity.
As the sheef, HO4.BASTESholt BhR cesnt;afamglhaaeemm@a%iy o dg%@mpyge G, adhesive is
applied to one vertical edge on the front si (apart fromthe first sheet
of a docunent) as it is transported down into the binding assenbly 605.

7. 2 PRI NTER-BCONT FRASTERRATIRREM PREOTCRE The net page printer controller consists
of a controlling PprodesdopocEE0,75bhaf metvet apd van§edahe dogiment’s fagelaguts prd pteal | ed

net wor K i nt gk G QundRAp@rifdbp softwakead th@pirs @7scei ver (transceiver controller
753, baseband circuit 754, RF circuit 755, and RF resonators and inductors
756), dual rast erThe R#lyES7prsize sslopagy dRicAtioDAPemPSF the theipyiead wesd imagsr Thameirngi ne
contr ol | er sprdla s@Bdack 6sessfdl pa% MnaPEIRMEN6HO BB simAB a6 &M3d-BlanddRAMIONERs is aS

| I ustratedgif 5 gg»rr%teaz%% soohd gpagoqse&pép LGBt RGER 5Y sutam%%a?% QIR cati on

wi th the networ w reless” netpage senses the
hel p but t on™#Ti7ed Pegghiaf-dt &nrtkebe JOBT I FRMER H’b‘e“’*l."’éb%“l%lﬁs Brsenig oy $3fis and
synchr oni zesilitahie wRinRsBBRg shyibdbcugmack. pri nt engi ne controllers 760. It consists
of a medi um performance  general -purpose m croprocessor. The controlling
processor 750 conWHfTEtEEs it R ﬁ‘é"”ﬁ‘i“inﬁrtﬂ raétﬂﬁi’dﬁ%a °°8'8?ﬁr?58‘l‘t1°‘é\"§‘°“’38’6“a?7| a a

hi gh- speed slethlsatissletgﬂwor@ié@sedﬁ hegligRlefiz@Phich dghsgprf of the @rwreseeémsfm page
descrlptlonstothe rinter's conpressed mat Each print
engi ne control | er E%aé“'r‘}éfg S o Heraede © rr‘%ﬁ‘f" eab‘%g ?r%t e“S‘ ab"f‘ts’x%ssom at ed
Menj ePM  pr ingit Feelntdz @&0esithq pree 8. tagilppand ontes! bity tanddfeedpta 3@%3@@@1 #eat sepiofetit €) . The
dupl exed pr ivihg r@RgHie aQ ot iDhd Bisespl pagd imet h  si des of a sheet

si mul t aneously. The master print engine controller 760a controls the paper
transport and noniht oEserpceter (aeess pask-todwsh prgiBteeonthaduplped Mgt FaRsceEela chip
665 and t he7eo.rBgchGpatiitlefiging g@rdly 760ies 6 tomplekrl fageiiidzeih i€ DR fdrholyeand Stark thas h
mermory 658 Dol 45:nsdlGndS Ay Rbdnd Pilke BORBntalEoriinQ GEHERLL tfARe ARmbriBeal to

store an entire 114MB bi-level CMYK+IR page image in memory.

7.2.2 PRINT ENGINE CONTROLLER
The page expansion and printing pipeline of the print engine controller 760 consists of a high

speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764, a
custom halftonet/compositor unit 765, a custom tag encoder 766, a line loader/formatter unit 767, and a

custom interface 768 to the Memjet™ printhead 350.

The print engine controller 360 operates in a double buffered manner. While one page is loaded
into DRAM 769 via the high speed serial interface 659, the previously loaded page is read from DRAM 769
and passed through the print engine controller pipeline. Once the page has finished printing, the page just

loaded is printed while another page is loaded.
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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 754) are
integrated in a single controller ASIC 656. Anal og RF conponents (RF
circuit 755 and RF resonators and inductors 756) are provided in a
separate RF chip 762. The network interskace nodule 625 is separate, since
net page printers allow the network connection to be factory-sel ected or
field-selected. Flash nennry 658 and the 2x256Moit (64NB) DRAM 657 is al so

of f-chip. The print engine oIIer ar rovided |n ate AS| Cs.
A variety of net vvcji)]l} kﬁesit %?gér‘”% Blpe it xTa“dQé (%gga)éhf eJFEGoc'mi’r‘?iiSe ConeaC '(I’)Y/l 'ding a
net page net wprKRs (4 76D dhe Crpee? Fr&-gompaisticddplevebifrgk bxpr apd Iregeegg|(at &Qﬁh‘bﬁtl@f’el E‘ﬂ‘PaE‘iet wor Kk
interface 7%glaydNetpagae fiehyoink: difatdar Refon L.NhehhadelSThe k@l uge dRCT& wHdens,
Hybrid Fi bey; thax &M#E&Lyepaﬁ@ioﬁ d;mgi@{%s) tﬂe%ﬁuem@lﬁ% ovéPfaL rd A Rove SRR | 1 L €

transceivers, curr ne. transceivers,

h
and i r el os ST ol B'-lz"ewmﬁ*r b JArE st i EPT G BuveR e | ERE
1284 ( par al Meicfarrinthead 350 Bas et of lig hdfedt 00BaE besdlinEbuffers mettored (ISR offiidy DMSB 2. 0,
| EEE 1394 ( Frhd ta¥Misthdd brintstid Gix ik 10bki-IREIo Cald OncRORER NS WakcksicR gt fHn@S:k gpes. | f
an | nternet Jgonne eadln{zrfacel\y:’@lzz SG 51 is available on the |ocal network,
then the | ocaf*mné “hTerface can be used as the net page network

interface. The r aﬁhléa ssvsra@ﬁ@@g,yeeoem&@% 760048 0o HrG.A R Ssudh Bs th mplb;@& éoﬁ@{ﬂ:&i%ﬁi 900MHz
band nor mal lf‘x used r}{ed £or ﬁre%ﬁe d %Slgrppﬂ@%?ﬁam%n er%%iﬁ : g}\’/%d Yoo bl

unl i censed ustri band, and uses
frequency hB’ﬁ*ﬁf’%‘?gePathl BB SE Bl SeetEi { O0R° hotprds de i nterference-free
conmuni cat i on. n ] frared
Dat a Associ ati on ﬁ ?B}&e&gﬁg co%l%][lur 79(J 4ogt§ms agB\JJ %IQ:?;I I’(;%SS drnﬁp{:op%gc%ﬁzﬁrgg}g %érgom

devi ces suc ﬁxP%l’é‘%@'fiﬁ%[ﬂﬁ'%%}PFﬁ?ea?ﬂﬁng}l‘f %{F‘*P@f‘ AELS Y“%/é "é‘hﬁﬂﬁﬁlsﬁﬁ‘élnkf"s "Ph&printer
uses the | rdsoliinpthesdhmceotdi’s, §tdort - r ange communi cation with suitably
configured netpage pens. 7.2.1 RASTERI ZATI ON AND PRI NTING Once the main
processor 750 has™ilEE&] Vrestensah e Vppee P e RIBIEsHE bR Y IRYEHIPE and
page obj ectaute plpngrigries dimensigpyinio page 4118, &Yl aslpé tatwaf &3 Hiv ot W0 BEPsthy57. The
DSPs 757 r as&fhi & 8aRE pﬂﬁsahedecs&ﬁi RlideORcrARtls LARRE R3S pirhifhute als;tga{eisxzoad page

i mage. The rocessor. store o r nepory. The
i est vy Fae] B4 PR RN, Sihuips BRE edil B R RERR RS ellRITL Y T
separat e paé@“"“qﬂ?éthmtmaﬁthﬁpm%m @C“K@b‘iﬁ“%‘ﬁwd%ﬁ”ﬁ% an arbitrary number
of rasterized pages can, in general, be stored in nenory. This strategy
only | eads go potmémlsym@p@;mpﬁ%ﬂ utilization when rasterizing short

docunents. Waterngf, et{agegs'ysv %%defaesm%& 9% sa%ﬁlﬁgr 4:&&%%&&%&%&%{ gozrfegi to a

cont one-resol ution eve ossl ess| onpr essed

negligi bl e g]i‘ei‘étpaﬁerlsélStWﬁmé"f‘?blF BPHEs E’p‘grfctmbﬁ‘f “[teﬁ%"e%t?fﬂﬁlf‘ yuddy “ﬁé@‘é“a“ﬁ'&d‘éﬁ“dThe

i nfrared (| Riomagopen a epkeifichiegr Thntewape geeglety confeabnshwoedditsd dettpagendedgs at a
density of allgj@mat@r%s m@ubca'teglﬁa pub@edy &@gub&na&d.@eﬁts TR hc R @n JhQ;hrcEt@Q shD, and

control Dbit S 1tor rnaEI rev1 W the 5 Emitte%%ncun%rr]l‘;[s 2l dec1 Cgethetqgeé are argelalglcl; %deln wh191 ategoxg
rasteri zati on an ore e conpress %
they should appear The dlrcctory may be browsed hlerarchlcally an searched by keyword

The netpage system may also provide a search engine for more specific searching using keywords,
document attributes (or resources descriptions), and boolean search operators (AND, OR, NOT). This type of

search can be executed on:
public netpages
personal netpages (i.c. a user’s own netpages)

. personal e-mail (i.e. the user’s own e-mail, whether sent or received)
World Wide Web

NetNews
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The mai n processor 750 passes back-to-back page i mages to the dupl exed
print engine controllers 760. Each print engine controller 760 stores the
conpressed page imge in its local nmenory, and starts the page expansion
and printing pipeline. Page expansion and printing is pipelined because it
is inpractical to store an entire 114MB bi-|evel CWK+I R page inmage in
menory. 7.2.2 PRINT ENG NE CONTROLLER PBhe page expansion and printing

pi peline of the print engine controller 760 consists of a high speed |EEE
1394 serial interface 659, a standard JPEG decoder 763, a standard G oup 4
Fax decoder 764, stom hal ftoner/co sitor unit 765 ustomta
encoder 766, a i 8”f§h&%??3%?ﬁﬁ?ﬁ§?“ﬁ%ﬂg% BHomeisg * e Ry %Fg%&? ?acg 768
to the Menj &kl M printhead 350. The print engine controller 360 operates in
a doubl e buffered manner. While one page is |loaded into DRAM 769 via the

hi gh speed §_rialmk8h‘[éﬂggmgggNohgszreV|ously | oaded page is read from
DRAM 769 an pa? alp;ra_ilcaq:lgnu er erQaece i 1srlf1ust?a[lg LSQ%Oi%C%%E c{f QJclm?eﬁts lm(ag%%\;n Rﬁaend Once the

page has finishe pri nt anot her
page i s | oadfEds Wﬂzé argyy Hsiﬁatesﬁﬁ hf=r tf“ﬂ‘% ﬂoc‘gﬁe%tgbp"atfd ¥ ﬁée%ﬁ PH&F PFESphds (at
763) the JPEﬁk@mmmyemﬁmdlmmmbmﬂes@wvmﬁka&emcm@wpaﬂdss@ammﬂﬁw%mvh@m@?oup 4
Fai( conpr ?Smarm; seba@dvc@ lby blsRe k/ sh, %%iﬁeftmgt 1847 6h roﬁJ'(d?ﬁ 3pe$n§erd c&?n@rﬁﬁds E:Jﬁﬁi fad tallg@Vgl y
net page ta r e efined in secti a
in parallel: 9°° m" be . A(i{ 0“% mu?ff’lf fers' s nggtg e & A e a&rﬁ?‘éyer and
conposi tes Gﬁﬁmvﬁ%}mﬁﬁe b|-IeveI black Iayer over t he resultlng bi -1 eve

C'\NK l ayer The7‘§‘l }%ppca{io?i I?e}]'nsbi% l-S !én%(\)/ ant %%@ﬂggg neg)q% %ocluxﬁeng E%{ %qbl‘%pd

formatted (at 76 nt a set of
‘i ne buf f er BocuRgE congg Pﬁﬁ@g@c’wﬁé amﬂlfaéfogméﬂdéu@f%‘fh&a “gnrpe PRESY e K P DRAM
The final steage fukecr Mfognadoner sshoothelvation &brss, df addjiion kocbotelingdibe nogkat dcufentscdlsudi Ng

fixative) t Qm{aln ﬁlpdygéiHs %ﬁlgﬂ ok vk Hlieﬁ'ﬁ@ hedrd? Thé{/'pf%w&ehl@ sRferh Qﬁlhi%@tgmﬁum@ﬁa&ﬁrpﬁ 768.

When several prin ntr ers used.in uni s su qp as in a
%m h
dupl exed colif F(é 4 ltti)g gms{" h(%weena%émngri;sn\é 1c§ 6:onn?a%n ne\r}(i. mformancﬁ an (:(1101.1'111en 5 W éc ne

signal 770. ﬂ@hwwﬁwﬁ@mﬂﬁﬁﬁﬁo@ﬁ@@ﬁ@mvﬁﬁm”§@Wé@f@Hm@ﬁ%ﬁ?%éwEQF@Fﬁ%P“mm
mast er/ sl aveaytic prefrivded p@BRMIMSL@Ss dy@inks sbl@ atSyRGtarl @ RAkrishEPosn boounlred ishar ed

line. The p Enlbm pla@ég %191@ mquaﬂg Ee%lrel pﬁﬁtedﬂ@&dﬁg @:;r @,\laﬁﬁe %b!c%rﬁf&%@&co@ﬁt@&l%@r 772
for synchroni zi ren nfiguring

n I on and
AR T DRI TR R T
st epper nDtGmgmﬁwﬁrwﬁﬁﬁfm@ﬂﬂﬁhgiEmhawvemghnﬁ@mﬁﬁOﬁﬁ@ﬂhélﬁaﬁ@gbmmﬁﬂ%r, t he
two print epgoRes wwaedueps IFighs 43BovsatbRfic PAGRS IPLh genbricMihmeoak argspéchie | ong
di mensi on OEW&QE9Qﬁ§§a%&%&bmﬁgh$%”g aline rate of 8.8 kHz at 1600 dpi. In
the 12" versions t he netpage printer, the two print engi nes each prlnts
45 Letter pages pedipatt #ikh@ar@ipans  bkeinehefow ael BN Ghotibed f abiuhe pfpaigen. 8' h" ) |

gl Vi ng a i ﬁ%agjé 1%;0% nQiI/ co;lrtQm ganm:lds Ilh:ﬁl?;glts,l éacﬁ%f Fifkh 68 2 Alife ééﬁel tJ) dli\ﬁéretltﬂler} ﬁ%lbe )
operating frequency of efT rin esi gn

exceeds 30 REPIrsghs f%@“ﬁ‘%@ﬁl %ﬁﬁ%ﬁ@ﬁ%ﬁ%& é?oﬁﬁb%legg d|t5r ovi des
‘the facil it $P6fcormadiatanh?dfgragatr conmangs Pef mwfémer?uﬁcw:@sﬁew}ﬂsf’%our ces

When a user interface flow is broken up inte multiple diagrams, any document which is duplicated

is shown with dashed outlines in all but the main diagram which defines it.

8.2 SEARCHING OBJECT MODEL
A netpage network is based upon netpages which provide a paper-based user interface to published

information and interactive services. The netpage document structure of the preferred embodiment is shown in

Figure 25.

In the preferred embodiment netpages are organized into netpage documents and both netpages and

netpage documents are assigned globally unigue identifiers.

Each netpage in the preferred embodiment consists of a compact page layout maintained

persistently by a netpage page server. The page layout refers to objects such as images, fonts and pieces of
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The net page system preferably provides a directory of categories through
whi ch the user can navigate to find information on a specific subject. The
net page directory is preferably a human-edited directory arranged into
subj ect categories and subcategories. Publishers nmay submt documents for
inclusion in the directory. An editor may review the subm tted docunents
and deci de whet her they are acceptabl es and in which category they should
appear. The directory may be browsed hierarchically and searched by
keyword. The net page system may al so provide a search engine for nore
specific searching using keywords, docunent attributes (or resources
descri pti on}* and bool ean search operators (AND, OR, NOT). This type of
search can be exe}ﬁ&htrﬁgagg AocumdUtN ais&aciﬂnﬁt“@tﬁg%% or BB SQRAL d@@ﬁ:@aﬁg@ﬁch_(iﬁ the. a
user's own net pages) ersopal e-mail %é.e. the user's own e-nmail, whether
sent or r ec%rf’f(’/gﬁl DodiRERYS g AP & %Bagf\i@‘it s NPA122-SG 53 Digital ink

s e?r ches ( pith ur erpg lﬁ:%gb&&)i Stﬂig%als@xlia%fam %eshcﬁﬁ hf 95ARd 180 ne;iﬂ_)rtgé $8durcs cRBpiBONA y

net pages and e- . 8. i cation
user interf3ER"F % 11‘“?“?‘117 %%?egtag}asggon% c%"#@e%gf% :\((Lglhl\g%lo- Dra%%%{g%%pﬁﬁ ked by
command  ar Veves. .1 RefrsperBererivaeny BRgontig o gtch are by inofud by gpsyrfrerteclifeiit i s
printed as fedas bibndentQbt iktddeed WS Bl BSSERGS ddagonic GBFUFceSYY Gredifying pommesamd but t on
on the sour ce: NAYEss iR TEaoCHTBRL i) B8 ot BRRY b GawbladdiatBiMifn itRhedr
commands separated by slashes (Y's), indicating that any one of the

speci fied cOFPERYEE BHEY®E the target docunent to be printed. Although

nul ti pl e commandsg,BYpds@RElmehi ey HA TR COMBRRA insnkl Wach bN@¥h bkRb& @bdméa have
di fferent slde-effects.Sgggggpllcatlon tggns

L At Is inportant t
di sti ngui sh™BBEVEER SPETS aﬁﬁ%ﬁFgﬂ%ﬁaOﬁemﬁgﬁ%h?%?%@éﬂmﬁg%ﬁwgﬁgg contain
printed i nf o#meesicesh of which despribesagrivtesrivriatrel ol eesns MeHpreEAcdeaprdBentdrR8¥ed by t he
user to reguRsk afl tcinkRe insthddds 6k BBEEQILLO ut@dBenGfeler action. Fornms, in
addi tion to behaving |ike nornmal docunents, also contain input fields
whi ch can be fi | %o ipspndgyasopised yif page trFasys ip o pfeesd FhedigsPErananift ¥ " dat a
i nput mechagnpSiE valds for fem adlds @n thepede Udyout, @s ithisstetl mCPipws 2. Bt ween thdosuinent s whi ch
contai n gengri.cy bk TR LAR AN ARGHABRLS Which contain information
specific to a particular interaction between the user and an application.
Generi ¢ docunent serefaimhly, flole vireeearpiei Nt ed publ i cati ons such as magazi nes sold
at news stands or advertising posters encountered in public places. Forns
may al so be’ pr e- fP9leat EgexarRfe BT B anpl e, subscription forns
encountered,in pre:. nDri i ' hey may, of course, also be
gener at ed on-thef?vvﬁﬁ§q%&%§?%§g€%%&#npiﬁm%? response to user requests.
User - speci f i ¢ doGigmehk Giteddnvk:@l B8 e@ivennpficial kiyedyener ated on the fly by a
netpage printer in response to user requests. Figure 45 shows a generic
docunent 990, a dgdisetiimaform 991, a user-specific docunent 992, and a

user - speci ficf Ormftagra%?,' each form instance has a link to the previous version of the form instance (i.e. the form

instance from which the current version was derived), as illustrated at 59 in Figure 32. Each form instance may

also have one or more links to form instances derived from this version.

The form instance versions form a tree structure. It is preferred when performing a search to only

include the leaves of the tree, unless they are excluded by a date range search.

Pen actions relative to a netpage generally include a series of strokes. A stroke can be considered
as consisting of a sequence of time-stamped pen positions on the page. For the purposes of this specification, 2
sequence of captured sirokes is referred to as digital ink, as illustrated in Figure 33. Depending upon the field
type, the digital ink can be converted to text using online handwriting recognition. This would then allow {ext-

based searches on netpage input, Graphical searches may also be performed based upon digital ink.

Figure 47 illustrates the directory class diagram for the preferred embodiment. The netpage
directory consists of a hietarchy of categories 502 and subcategories 502. Fach category preferably contains a

set of subcategory entries 504 and/or a set of document entries 505. Each document entry is preferably
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Net pages which participate in a user interface flow are further described

by abstract page |ayouts. A page |ayout may contain various kinds of

el enents, each of which has a unique style to differentiate it from the
others. As shown in Figure 46, these include fixed information 994,

vari able information 995, input fields 996, command buttons 997, draggable
commands 998, and text hyperlinks or hypertext |inks 999. Wien a user

interface flowis broken up into nultiple diagranms, any docunent which is
duplicated is shown with dashed outlines in all but the main diagram which ,
defines it. 8.2 SEARCH NG OBJECT MODEL A netpage network is based upon '
net pages mh?@ﬁ”ﬁﬁ@VPﬁ@%&“ﬁﬂB@?%based user interface to published

i nformation and 'FWJ@QWSH%d%?ﬁ%Hﬁ@@ex th%lagenxsaameﬁg%%ummm@ttts Hetuy e of the

preferred embodi ment I's shown i ment
net pages ar BT SFFHME ?&&c‘lﬁaﬁtsﬁr"hé‘i‘%&&’é‘“‘%‘g&fﬁ@ %exeé 131 °Bot ‘F??“‘*E’f sl Smggd

net page dociogidstagesaycedespointionindes] 5¢§) 2okt {pdey Al Ogrdieithldrk rdexf S5l o png 2 C‘E&‘éﬁi t"r’fﬁet page in
the pref er rigdx abadivbR ipagonsi sats S fuddrenotnaeipigages I1a30ukl RAmtxaisned
per sistent| Yhe ?é‘so ] Qx%:gﬂgx%grgsetpﬁg %ch?d@g Vﬁl’f tcxtTn}a& Sﬁ)ﬁ%ﬁsull é’y Qbhﬁer Ga@cf ad §met & )Opj ECt S

such as im ont p1 e

docunent ha g“ﬁé‘%‘di’é?"éfgeﬂ‘d W“P‘f‘?ﬂ‘idfe"td’ﬁl@‘ 5(5?’ T%W"éld W@%gﬁqlﬁ & Sﬂt S.ZJ%IP‘?‘%?”E?F‘? V\/m ch in
the pref erdcadrtienbiet Bemt fillgexeiorss $23] BnNetNeys Wiy s S3Pancivds achass deHiRior esour ce
descri pti oningk 89 8nadiA@k@dMdsss. sShown in Figure 46. The netpage resource
description attributes in the preferred enbodi nent are based on the Dublin
Core (Dublin Cor eigvetXithatates B i indeGelss disgigmpoithegrefegred Pmboigpres FefiEey: cach

Descri pti ongn Ehald&@fm@m&d@fenm:m&} e@h Bgnl’fﬂdh&liom Asghtiad cRywed osswinef er ence)

‘Wwhichis a qehadata, %?c%m? @écugemﬁ Ot Quf %'Admata% Be Qaréﬁayoﬁwhlpf
el ectroni c resources é¥s ecl properties and at | h pPs of itens

or docunent % CrEEHIREEE) t@a@?ﬂ‘“ﬁ‘é d‘ggh‘ﬁ'tﬁ‘cé“i?fd RS A Fglbte’ﬁ agérg?f‘ie ted with
it one or nbrendresof ged dagersspinfiorsan iFeehlishet page docurrent may have a set :
of document instances, each_ of which des§r| hes a (ptq in glanc% of the g
docurment . Each netgagelliswte fecietagay & B Laranidr °lhéﬁ/% g 8B PP eEEShdi ng set :
of page i nsteéngek, indeaBh agfa stk ebopduiec3h-Fosstreke indpx B2 epntpipsst meecisiokt he page.
In the pref@{uﬁ@dsﬁﬁb@ﬁlg IRd lenéﬂpaikbct{aa,gaaoectirﬁstaadaugesclcai@dandmmmtm&eﬂsﬁ ances

are assigned gl g m{h edch &%r%ke%%re a%%%beﬂ da‘?&%ke ek Ekite%'ﬂ%%mﬂﬁa%%h@& gd with

page instances | erre ment maintain sets of user- supplied

val ues for ¢°Wtﬁ%9éwna§£$ e srpke ocagr@rge d grosifiet valyeeiyme iy JepieR T Hefo B Gur e 32.
This ensures thaty %’&%ﬁe giror{l}lePex 5?5 cof@RLMLREL @ﬂﬂok?%ﬁpe&nﬁ$q%p%ﬁﬂﬁ@ts&&e f or each

forminstance. Preferab ues can_ be; = bool ean Xa
associ at ed SAFEHAPE: ’i‘f‘l‘?é‘&‘k'f?b‘?)“g box pigy f‘ss‘(%e? Whepr8 Sré?%"s%"(‘:‘? bty 'ﬁ‘l“%eé? Stmr%
optional | y stupp@diences 5gi, epelt e vhiphriks a(link 1o lthe docaneeni\s2f domsanirte i tstrolsomnd iy epcusrce
opt i onal | y sl erqeﬁli)v}alué%’iving its location within the document.

Digital ink indexing and searching is an emerging field. See, for example, Aref, W.G., Kamel L,
Lopresti, D.P., “On Handling Electronic Ink”, ACM Computing Surveys, Vol. 27, No. 4, December 1995;
Walid Aref, Daniel Barbard, Padmavathi Vallabhaneni, “The Handwritten Trie: Indexing Electrenic Ink”,
SIGMOD ‘95, San Jose, CA USA; and Poon, A., Weber, K., and Cass, T. “Scribbler: A Tool For Searching
Digital Ink”, Proceedings of the Conference on Human Factors in Computer Systems 1995 (Denver, CO,

May), the contents of each of which are herein incorporated by cross-reference.

8.3 SEARCHING USER INTERFACE
In the preferred embodiment, the netpage search engine has three components which provide for

collecting and storing index information;
user searching; and
presentation of search results.

The search engine preferably creates indexes of public and personal netpages, c-mail, the World
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a digital signature. Preferably, each forminstance has a link to the

previ ous version of the forminstance (i.e. the form instance from which
the current version was derived), as illustrated at 59 in Figure 32. Each
forminstance may also have one or nore links to forminstances derived
fromthis version. The forminstance versions forma tree structure. It is
preferred when performng a search to ealy include the |eaves of the tree,
unl ess they are excluded by a date range search. Pen actions relative to a
net page generally include a series of strokes. A stroke can be considered
as consistin uence of tinme- sta e ogitigns.on e For
t he pur pos eg%B 'fi"ﬁdzV gb"@tﬁ PESTCER sqe r’% ﬁfesgaécgusg %e EBEUTES am{tp“ g
referred tozasnkddayd rregnted lhe vsgrs iIIustrated in Figure 33 EEpending upon t he
field type, the digital ink can be converted to text using online

handwri tingg gqcog&”#tﬂgand Qb%g"i@&&ﬁ.f&rﬁi%na‘l | ow t ext- based searches on
net page i nput usﬁtpa%tsearcg E exes re crrga% db}/ so?thrrpgrogﬁ‘)ag& i[e%trl‘gmod b%&%doruggo% -digital

ink. Figure 47 il es ass di agram ¥or th preferred
embodi nent . WWﬂ@“W@Fﬁ%@@“”H?@@@%HWJ“@6W§P§?§Wﬁf“&mﬁPéﬁﬁﬁéﬁVgﬁi“ﬁﬁﬁﬁﬁor|es
502 and subosirefalye@breB0 Aetpagcagiam,cabréigond/indorigftie calyhtyof gtpatealp prepegearcdle  of
subcat egory ggnt 151’-01%%015 Q4neRfl/ o0F dbBE ti"he@%end@ﬁnbimﬂﬁnaﬁﬂ bdstd@s 238 5¢ rubA@hin docunent

entry | s pr gf rthe gﬁXt to tlgl lg%a%e to%%low w%zﬁgcuﬂ?églterfsource dﬁcng 0TS % npda xg? d%ﬁqﬁhlérr@ nt 836.

e
Fi gures 48, 3 usStratre 1 ndex ciass e preferred
embodi ment , cpgier il ¢ ofp documgaer searchi ng, the netpage search engi ne
mai ntains a set o i he per onal et pa | udes a
resour ce descript]:;onpmerasemg'gﬁlent i E¥e?%£fm]w esm@%%éa§p%@§%%c h@%k i ndex
511, and a é@ﬁ%@ﬂ?%&*%@YFw“Nﬁﬂﬁwmﬁw?SwFﬁé%ﬁﬁbl|c net page |ndex set 513
i ncl udes resourc nd a full text index 515. The
personal e-mail ?%%%%Bse m%%%mj Sar%% gi‘ull text index 517 (of subject,
sender, date and deirdd®irce &bckipthus oedocudbrgl(ahaﬂas i kndinm@ex 518, and a converted
text index 519. The World Wde Wb index set 520 includes a resource
descri ption®i ndex} fl2qcupmgexful | text index 522. The Net News i ndex set 523
i ncl udes a resounpeldgscription i ndex 524 and a full text index 525.
Figure 52 illustr&%e8¢Me full text index class diagram of the preferred
enbodi nent . . Pr ef galaMed #6@6dvertdaldleha fuext 1 ndex 526 has an index entry 527
for each significant word. Associated with each word are a nunber of word
occurrences 528. Eﬁmﬂwwmmdmmm@uhv@nn@mhasummmﬁﬁwgéwmwwmuewggﬁmmmﬁdicating
the word location within, the docunent, an d I|n$ gd hetdg nt 529 in
whi ch the word apPeiPy ™ BRI T &%E¢ Phaex Siiagh L G (R OF SRFSRIHRA each
set of mordm@@@dm&@ﬁ@eymweﬁgﬁwvﬁveﬁmmmmﬁMV€WWedews#ﬁdFW@Wi@WSQMﬂFqustrates
the cl ass dpagi@arrfQro 4 B@se i@y dradot ihailediineianiex. Eae Wodi iglbiadricienbonjraley 531 i s
made up of X 0, r oke
ndex 552 CBERoSRCSE BB N Tt AN DR B ONE JHRE e ki B
ngt h, diréﬁ?¢6%““ﬂ§ﬁ§6@mﬁatio average velocity and total angle
' t raversed. As 50%1@&%9111%{&%\% Ijaed ﬁ&l 'Ecgziﬁ%exf ﬁ%%{dﬁ)cc@ﬂeﬁce@s SQHm &k m&t( wﬁitaﬁ oke

occurrences 534, eac as a

cont ai ni ng ﬁﬁ@V@Ffﬁkﬂm%mgﬁﬁfﬁﬁﬁé”@ﬁam&%gﬁﬁ??ﬁﬂhvgﬁhgmﬁFW&HSqiW?“Tn%alion

within the teeudwihnthe document, and is used for calculating the proximity of words in a document. A digital ink
index, as illustrated in Figure 53, is also built for a user’s personal netpages and e-mail found during the data

collection process.

8.3.2 User Searching
A user may obtain the netpage search page from a variety of links including:

the user’s own bookmark
the netpage printer’s help menu

In the preferred embodiment, a user can search for information through the search engine or

through the netpage directory.
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The stroke group index 535 contains a nunber of stroke group features 536
i'ncluding stroke count, aspect ratio and boundi ng box size. Associ ated

wi th each stroke group feature are a nunber of stroke group occurrences
537, each of which has a link to the docunent 529 containing the stroke
group occurrence and an offset value giving its location within the
docunent. Digital ink indexing and seascthing is an energing field. See, for

exanple, Aref, WG, Kanel |., Lopresti, D.P., "On Handling El ectronic
I nk", ACM Conputing Surveys, Vol. 27, No. 4, Decerrber 1995; walid Aref,
Dani el Barbara, Padmavathi Vall abhaneni , " The Trie: dexi ng
El ectronic I nk", Thereipgcglow fetppagggchingk ﬂl}ﬁf& 3 Ef“rﬁ%i A i Ned ‘°\‘7‘1§°bq'1 K.,

and Cass, T scartiSagiie otshoappaggdirfesn] frof G nGagersetah Tgyest Wﬁ%laﬂsmeﬁk‘ﬁgmpﬁoceedl ngs of

t he Conference on Human Factors in Conputer Systens 1995 (Denver, CO

May), the cgptentg f \/\hi ch are herein incorporated by
%Ie searc re&ue

cross-ref erence. fonn 5 E’R‘raked mEl‘RFACgé)row esl}]ﬁ Se%rcﬁf & £t§r€ce omgdi ment,

t he net page searc as t ree comnmponent pr ovi or :

col l ecting aqwgegsts@mFr?gl theiefeage SPFPh BRETARIST G Perforiadpsics ez Gfﬁ‘“'lﬁcéa catggogy from the

pr esent at i oreyafe dse@tych results. The search engine preferably creates

i ndexes of public and personal netpages, e-mail, the Wrld NPA122-SG 56
Wde Web, and Net Nesr camsiny fasgprtiular ok aigas fhey Wibasrah: The BUGblGr¢ @8 &R usi ng
t he search euld meagesatechisdr b gersoebatpdsss, thease’'s peatnhdyebeizad d-mpit, &s Slotdid¢ Wett 49é user .

8.3.1 Col | eqliig T8NEr Sh Gifick Nksid BAEYn thdLbdth BBl @in The net page search i ndexes
are created by software prograns referred to as "agents" or "robots" which

run automati cal | yéeagreferd epediden tol eyecutd abatidveards 4 escohterakamerp agrasyig them an
ag ent is a Qﬁl@gﬁeﬁm‘o@g&w bkl phdd] tﬁlﬂ@& keBch Me ﬁﬁﬁ&l iR fuBted hESpﬂ:ﬁ}t BAgRuBYySt em
recordi ng and Ie mclué%d Q} ﬁear%% 9 L%Ergu;fr}ttes ap dlS %1 g—g?&%@%ﬁ} befo% th% %Erg %@E&h@g}

stored i nfoffati ers |n{jornat|on
based on a &t the)feafﬁfu'lhwﬂrmteeﬁ miyg H@p rprprdiately Esftre %W?fﬁéfh%*ffﬁéfgﬁw ks to
fol | ow, whatvildecCusmearny typieso bt (] esiErendyif @ werd.tFor ckamglle X{ thearpdsemthest iy dymatt*d

consi der t hgsftlnlatet &4ma®f «RanblOGHABHEs | N the preferred enbodi nent, the
net page search engi ne uses harvesting and i ndexing techniques simlar to

t hose used by var i ocusmybedidhilidier bdlchssaaireiirenyitnesch Preflag dbiryroripet page
sear ch i ndeggsnd@ie Qaseed on: the resource descriptions of documents (such
as title and author); the full document text; digital ink; and text

obt ai ned from conWien bl ddiirgfl woak oriphrkses Tds deen epeqifmdy e Wi clekttipryeamptgyputgh ®d have an

index to prayidts KaYmer & oQah&hing r@iis 6ats880 EsVnRRRES Figuds7efigfab ptwan i ndex
entry is crgﬁmgg@mgﬁ every significant word found during the data
col l ection '

To execute a more advanced search the user clicks the <advanced search> button, and the

advanced search form 539 is printed, as illustrated in Figure 56.

The search request form 538 may require the user to enter a signature to authorize searching of the

user’s personal netpages and/or personal e-mail.

The user can click the <blank forni> button at the bottom of the page to print a fresh netpage

search form,

8.3.2.2 Netpage Directory
The top-level categories of the netpage directory are included on the netpage search request form

538, as illustrated in Figure 55. The netpage directory includes a hierarchy of categories and subcategories, as
illustrated in Figure 47. Fach category contains a set of subcategorics and/or a set of document entries. Each
document entry is associated with a netpage document and the directory is preferably developed and
maintained by human editors. Publishers may submit documents and descriptions for inclusion in a category

within the directory. An editor may then scrutinise the document and decide whether or niot to include it.

As the editing task can easily become onerous as the size and content of the directory grows the
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process. Insignificant words that do not contribute to the effective

| ocati on of a docunent when searched, generally referred to as noi se
words, are not included in the index. Noise words include articles,
conjunctions, prepositions and pronouns. Noise words are typically found
in every docunent and are generally not considered useful for searching.
Figure 52 illustrates an inverted full stext index. Each word occurrence is
stored in the index with an offset value and a |link to the docunent in
whi ch the word appears. The offset value 530 gives the location of the
word within the docunent, and is used for calcu]ating the pro of
words in a ASRREMETEHr RCPRl pURRS FeetectEE,E dltoéfswl%e ¢ %ta’%a’f’aé'aa’r e é‘lreétﬂrf% 53, is
al so built ﬂMW%@hwgemYBm@@weeh@mﬂmewv@gégmaﬁG%@mﬁnﬁFHﬁ%ﬂﬁﬁmﬂﬁring the data
col | ection process. er. Sear chi user obt age
search page fron1§tvh??%?$ PmT?ﬁﬁbww’ggwgh gpes of ¢ “%ﬁ g?“%r%hn g%knark

t he netpageC@%wnWEF%§®h@¥%ym@ﬁ%mwmmﬂh@“ﬁ%@ﬂ@ﬁﬁ@ﬁﬁbnbodlnent, a user can
search for information through the search engine or through the netpage

directory. IglPészZAdignéé e:ILA}? user | nterface flow for netpage searching is
IllTustrated in Fi gu}:erabl netpa%e search en e %o%h%%& ad‘t'at;'c%d a8 En? Qatﬁ@gjmqa QJVMEEGe

net page directory arch request ustrated in
Fi gure 55. 5°8T°13’°‘2355Lf°’36§§5i élusFé%itm@é‘ﬁrsE fpe ‘Pﬁréa"s‘*é%fr"’éﬁ“ PR Fest b PnPes g

i 11 ustrat ed the Beakh guultsare3d b, agkeignit thvaeagd spuiihto  serifidd ingpde aoatiop flatet dndor  net page
system Fromythe. nptpRge search page a user can performa basic search, or
sel ect a category fromthe netpage directory. The user can specify the
particul ar searchﬂawea$kmh€ymMMGhm¢o search. The avallable search areas are
public net pages, t he user's personal net %ﬁsr t he user's sent and received

e-mai |, the Vor | AN dEPNSY o Sgthat Rl T REPesFHE” 4 /APt R B A EF S basi ¢ sear ch
on the search r e%t?%; spicgyrtm) terlxngwﬁegglﬂprroﬁjoﬁrn{uﬁge }fﬂ@ggggéo[ﬁ@ﬂtamatg}p execute a basic
search the user enters keywords or phrases in the search field. To specify
a mul ti-wore phraem - dsheifusen hensd as@sreichenphr ase in quotes. To specify
that a word nust be included in the search, the user wites a plus sign
(+) imediately DEPABrd PrEY (o feams trghofymut aRpes spd e PiEn 10 s ¢ sk BB dR ¢t he
user writesdaufnnus sign (-) imediately before the word. The user can
carry out a wldcard search by typing an asterisk (*) at the_end of a
wor d. For exanpleA“ﬁTmﬁﬁgmﬁﬁ%@mgﬁéW€h@§WP8Bﬁm§WﬁWFm”“dﬂﬁ?@“%?ﬁ?mﬁﬁFch on
"smal | ", "so@irlotprdcedaindion tsasaipbrast ¥ NOR ANBerd tra PR Sheeringy tshmrenpesrbrchagfe mat ches
to be returgggmg¥ogggﬂﬁgﬁ&gh by checking the appropriate box under the
search field. Wien all the desired words or phrases have been specified the
user clicks the <Sea®hnd GRibiecirs g thetshamh prgigi trayriegertee ipyerfed tigsdnagshinesp® or nor e
sear ch resukdsh RR0BS pca’@rghtheaoﬁoléall Bﬂdﬁﬁoﬁ@&neﬂml #or fak @ND Gpebriby théle@lingsetaBinddxi gur e

entries is the intersection of the inverted lists for the two search terms. For the OR operator the resulting set of

index entries is the union of the inverted lists for the two search terms.

To find search results for the NOT operator the search engine locates all entries in the index which
do not contain the search term. Most commonly this operator is used in conjunction with another term, for
example, “apples AND NOT oranges”. In this case the search engine would find matches for “apples”, then

remove from the results set any matches on “oranges”.

To find search results for the NEAR operator, the search engine follows the same process as for the
AND operator, with the added criterion that the two words be located “close” to each other in a document.

Proximity is calculated from the two word occurrences’ offset values stored in the full text index.

A guoted multi-word phrase search is executed as an AND conjunction of the significant words in

the phrase with word adjacency enforced with reference to the word offsets.

A user can also execute a graphical search from the Advanced Search request form by sketching a
picture in the picture search field. In the preferred embodiment, this search is only executed on the user’s

personal netpages and e-mail {ie those netpages with stored digital ink).
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59 and Figure 60. To execute a nore advanced search the user clicks the
<advanced search> button, and the advanced search form539 is printed, as
illustrated in Figure 56. The search request form 538 may require the user
to enter a signature to authorize searching of the wuser's personal

net pages and/or personal e-nail. The user can click the <blank fornm> button
at the bottom of the page to print a fmesh netpage search form 8.3.2.2
Net page Directory The top-level categories of the netpage directory are

i ncl uded on the netpage search request form 538, as illustrat ed in Figure
55. The netpage directory includes a hierarch ategories an

subcat egories, as!f <P ayprRRrsdecks oHryTrFe rEs fé‘ﬁ(@“ﬁnt SEEHEPE LB ctz‘fles’ns a set
of subcat egmyis@s Pafvehblpynif <gnastedny B> diesonismet cleerked dangtye pi@acihfound Geurretrlent ry i s
associ ated Wnrmhm ﬁ)%’%@ﬁmﬂ% fﬂ@ﬁﬁ{@rﬂﬁeraﬂ%a&mﬁa GHerv@Gds @ syarch Sor i (ﬁ]ﬁ'ﬁ&]liaaibimyer

devel oped a the sea¥c][|1rcqulcs?% tbexi the3'7J IR0 gllultl e §1bturaﬂxq}|1e b§cQ G am p@y subm t docunents

and descrlpflons Inclusion I'n a cat egory wthin the directory. An
editor may then sprsmmym Sfphicd Cea OB WY dind) od @.idgR Wwh edidgeirgitsd ink R@thing O

include it. ods, %en%g in e '3 taE 1@‘1§1Kdeﬁt§psea?c§%ﬂflnyusg%ﬁ%%tcﬂ@ h QMR f@t%reg Jﬂ@sn@ﬂe ze and

content of {he dir I OWS e direct

preferably &P‘FPJ%%“"?/%F L?ﬁtsié‘{if? R ER PP ¢ ﬂﬂ'-f?/téller&‘ﬁe gﬁ% R PAT B %‘es he
directories Theclomtemtesir@dbweﬂ@hrwrvbtafwmemtaﬂprwu@wﬁt one or nor e

subcat egori es, based upon their area of eerrtl se. ; il tg

enbodi nent, to vi &FtH h‘%‘lﬁ‘c"a‘ﬁ%"@‘&i’f‘f’éé“"ﬁ? OF, Sigkey APy o Iﬁ‘@“u ésre“é’ce S on the
cat egory namrenoé\toshﬁb@meecgmﬂ}setlvahstStoreémttfhélﬁltablrﬂimﬂe’ed as illustrated in Figure

61. 8.3.2.3 Advanced Search Preferabl t he ag rch en rovi des
an advanced sear chPRY® F&5h G gect yobﬁq“%%é Seérdhfﬁ d?i'“ §tee§trﬂﬁ°?nebaﬁespgf“grm 539,
illustrat edaqnnioﬁlmgubren%contwnefglepn@elmef@ﬁﬁtcefﬁenh more conpl ex search query,

specify how the gear h esults are to be so 1 search
results to a specmaﬁ“ ég F%ﬁgbgﬁc cnterla have been spam eEi %e hsar/cp(g(s l.h% search guﬁ.(ée'?h and

aut hor . The resitsird reibikdeon Seer Be %ﬁ@ﬁﬁ@%?@esé‘i"e“e “SRNEF clickithg <§‘ﬁ§ (ff]i”ﬁ}’“‘f%\ﬁ Her ms

t hat both myghbm behepizes @t a k@ ad@n@OeudiBRiestfodm.count as a nat ch; OR - to
specify two terns where either or both nust be present to count as a match;
NOT - to specify a termthat nust not be present; and NEAR - to specify
two terns tAAC bo?%’ﬁmf“"éﬁbﬁﬁ'ftaté’ﬂd be within 10 words of each other in the
docunent. A _user m a corrpl ex search query using the
abovementloﬁé‘t’}10pEz'?"é"%&é”""'@P%E\f the ord precg g for these
operators is NOT, T}}E\Rﬂ'ﬁfe’é‘i‘?@“‘ttﬂéwuﬁﬁs‘*“ﬁhﬁsuﬂfsgr“etﬁaév %s‘f‘éla‘ﬁ&%%%i aeesleu§traF “0"change
precedence @igurnsEaclenpree ssihodrgtifiesTrralooiND HndesORi@rahatrovishes gepde dethardsear ch
engi ne tor eatlg:uhg@.\ﬂeprﬁnh&e bfméﬂé'tﬂa@dthé Js&t:l&ks%ﬁﬁ(l&&»i;dﬂ@t BB Odhich acts as a hyperlink.

Search results for Web pages are printed as fllustrated in Figure 58. Each Web page match

identifies the Web page title, the first lines of the matching page, the URL, the fast modified date, and the
language. To print a Web page the user clicks on the URL.

Search results for e-mails are printed as illustrated in Figure 59. Each e-mail match identifies the e-
mail sender, subject, date sent, and the first lines of the e-mail. To print an e-mail the user clicks on the

subject.

Search results for NetNews items are printed as illustrated in Figure 60. Each NetNews item match
identifies the item subject, the posted date, and the first lines of the matching item. To print an item the user

¢licks on the subject.

8.3.3.2 Searching the Directory
When the user selects a category from the netpage search page, the subcategory list 541 is printed,

as illustrated in Figure 61. From this page, the user may select a subcategory by clicking on it. Next to each
subcategory name a number is identified in parentheses. This represents the number of entries that appear

under that subcategory.
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search term and performthe bool ean operations on them For the AND
operator the resulting set of index entries is the intersection of the
inverted lists for the two search terns. For the OR operator the resulting
set of index entries is the union of the inverted lists for the two search
terns. To find search results for the NOT operator the search engine

| ocates all entries in the index whiche do not contain the search term
Most commonly this operator is used in conjunction with another term for
exanpl e, "apples AND NOT oranges". In this case the search engi ne woul d
find matches for "apples", then renove fromthe results set any mat ches on
"oranges”. To fi machsubsteny parepangmoresrbogsareneARl st sipiee famedy ?“HFI engi ne
f ol | ows t hetoStameiepr dlessedds Figur 62t Aeser cANDrtowee meve throughitieirtclery baeldié oeri t eri on
that the tmotwgu@(ﬁte@%’ dr 08 8k fhartiG) P8 Bage HQRQuRAGN 1Ol OF thd dﬂcu.ﬁerﬁiﬁl(é.urrent.
Proximty is calculated fromthe two word occurrences' offset values stored
in the full text 4wdesmalshpeforonéatic e starch wolhcheipise ¢iseory Ehprsesfeh fog bspieiedat ed as an

AND conj uncfi @p otQiﬁe drRBrySh:@E uf iGRRY MVORA S brid Fighh 62. phsa e spitityh sapk 6 «8ldj acency
enforced wi{ ref eI;)n yns%aterclllxtth% Kﬁrenq \é\g &)d ggfhicﬁ e apﬁbéplllla%%léx SH@ se@:lclﬁgqu%%(@[ﬁluz& € a

graphi cal séafch from arc request form %1

picture in PPEPT BraFen B 5FEd o fjdgmd flipks fhﬁéseabﬁh%?“g?“r%lﬁs ‘gr‘%”&tﬁ’is PR3 ¢ hi s
search is onhlyfo@umwre}:dltsmﬂsmmnﬂseer&s personal netpages and e-nail (ie

t hose netpages with stored digital nk% NPA122- SG 591 | f smat ¢ ch any size>
i s checked on t heOneHs pares PRGBS PR ¢ Fnt {65 28 BEF ERM AP EHR S &5 B ct ur es
of any scal gick Rrafxerbatoh i print fhe rexrgrorheeaai sy ze> checkbox is not checked and
the picture is found in a scale of plus or mnus 10% of that drawn, then

it is consi d ser wi shes to search for aplcturethat IS
| ar ger thaggéﬁ %"m%%&em{' F{e‘e‘t"H?ormfl

picture on the ba 8 8‘? enteé,lem%ode imen zi._ryh refsults %rba]q)asm seaX:h are %}ﬁe pre%nte(f'.liccordf'ﬁ% execut ed
di rect|y oneictreoreingMetlies SFWQEWH@ agfh t‘§f°f°§laPPP%1¥ghﬁfH‘t tﬁf’rfFal’F@ res‘%‘fb‘tshtf)ﬁ%‘/ h%ihen usi ng
the digital ink index the sear engi ne uses range matching on stroke

tanicas of
features and strdRe™§FSip reatures (i.e. the search engine identifies

mat ches wit hin aS&Qﬁ{%ﬁ@bﬁﬁ@%ﬁ:&ﬁ%l}@d’wothﬁ@:ﬁ’geﬁb’ract mat ches). The cl osest
mat ches may be given the highest ranking for presentation purposes. \Wen
mat chi ng on-a colstesttimyprashchsther gliesxior st roke groups their proximty is
enforced with reference to the oceurr nces. of fset. val | rmgmstopmsu ;Sn t he
digital ink index®™ “K 3804 FE"s &8P ShPEER Dt BEPFY &Y e "used® fo rch for
handwr i t t enddeaited byTh sortingepritetirespesidivdain the G big ficlddf the <S?Ib‘é(§ ﬁﬂ‘b‘ﬁ blf“%# e T’Eiﬂtst ext
conver si on gheat ihensReifie@bdal net page content. Wen all the known search
criteria have been specified the user clicks the <search> button. The
results are pri ntBdren reskies wed g ecmsesareh ores iPrseagesms agh v f8er can
click the <blanlswepdeitnehpitkt on at the bottom of the page to print a fresh
advanced search request form 8.3.3 Search Results Presentation 8.3.3.1
Text and Picture Sesedinéshatabe plapiches e migmhd ey “I‘e’ﬁﬁ?tﬂ°’cd‘fa‘°}§?é&"ra‘l?ﬂe PBsul t s
“f or net pagesse(mpeasiomahexanatopts plint B ne@bechiof hausibgeattied in  Fi gure 57. Each
net page match identifies the docunent title, description, author,

publ i sher, creation date, and
CONCLUSION

The present invention has been described with reference to a preferred embodiment and number of

specific alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a
number of other embodiments, differing from those specifically described, will also fal! within the spirit and
scope of the present invention. Accordingly, it will be understood that the invention is not intended to be
Timited to the specific embodiments described in the present specification, including documents incorporated

by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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| anguage. To print one of the netpages the user clicks on the docunent
title, which acts as a hyperlink. Search results for Wb pages are printed
as illustrated in Figure 58. Each Wb page match identifies the Wb page
title, the first lines of the matching page, the URL, the last nodified
date, and the |anguage. To print a Web page the user clicks on the URL.

Search results for e-mails are printed as illustrated in Figure 59. Each
e-mai | match identifies the e- mail sgnder? subject, date sent, and the
first lines of the e-mail. To print an e-mail the user clicks on the

subject. Search results for NetNews itens are printed as illustrated in

Fi gur e 60whkachidietiNews item match identifies the item subject, the posted
date, and the first lines of the matching item To print an itemthe user
clicks on the subject. 8.3.3.2 Searching the Directory Wien the user

sel ects alcat egorejhof P%Pmbﬂwsﬁewﬁ@gé sigied ndamgsing dhe mehad welpdingtesgspyofl i st 541
is printed, a§roblhﬂny§tdé@tvﬂﬂ{ d Bearth B4hedt Bim ifkchoiy idfrMatRa Geating @ a bsdh May

sel ect a subcategor nit. Next to e bcat ory, nane a
nunber i s IRfER T f’aé%‘ re‘ﬁ’ %g?r@ktf‘wg% gl'gposeiihtlh%’el? epr 8r§°ennfogedt %% n%c %er % entries
t hat appeaienntsmfcﬂ@rsear%atqu@uf@ma@g@ntycastmwﬁznmmt)ﬁ tEsedrhgepeshfoydicy may
contain maLRy §é&%ﬁfcﬁﬂ%ﬂl&§ml@§1g%iebst 3% Rarkil Blid Ml VhRASR HQGCHRPLS el ating
to the subject | lustrated in Figure 62. A user can continue to nove

t hrough t K&<¢ ‘Hﬁ“?eééeta’éﬁ YPI555 cli cki ng on  anot her subcategory, or can print a
particul ar net pageded data nemprisipy agihirgity pysubsantidlly widifferangiated miatkh @ositibnedser can
al so perfg ameatop%%tﬁmtdgé?mgﬁ Gl Q0 fRGREt page directory. The search can

the

be entere directory forms, as illustrated in Figure 61
and Fi gure 62. Taciyjasip aewu@pgfetw yndéfa%a@ﬁte froB e sepsine devisy, QRTHIIRY hegiengn| y
sear ch t hepg&ding ﬁélideﬁﬁ@toegﬁ Edarch Byucetia@lcnd 6 1dakt@naqfja poyitioh aider dye¥manoftite sear ch
request f(s)el;lsr}?l f‘evicus lin ?fea?s Erc]aese dIlthl\{ ngtbé%%%q uis?fo?mf eﬁegsmgand
clicks the <search> i\ results I's printed In samne
format asdevite Whetsnl#cpémlalil sneragmmnqnﬁelﬁvgw@ sgrpch reguesy forpysenpag éea"éfm’%ees ul'ts
are print eﬂh@&)d@ dhth AR gerlefatiAd ARY iRdiAFiGy cmaﬁxgngraes:wt fofne OFd deibd @deddag; user may

click the l}gcxﬁ tétglgqa%egsoyls I’I ndt ﬁ‘omhtﬁ mtﬁca%; e nbog}%n Qt]::n slzafg’c rcci[_llx%st a181d 3.3.3

Ranki ng ofde He pr'et erved results for a
basi ¢ search arrefaning thd st Oi)hhves@m infproptioobdiitiging *@ﬂd“amss:m@ﬂé?n sk .

Mat ches S GOREHfR sEurddi ALY or BN dhillsRE UBiANiRK JRRE Harchhdbehe bihdhRgn $8aAMChH
results list, if they have: nore i nstances of the search terns; search
terms that*™flpear in relatively few other pages; or search terns near
each other in the text. In the advanced search, there is preferably no

aut omati c,rank ;rﬂegmeﬂéaeofrcam n&e{%tn t&l@%ﬂca §esa1§ aredlﬁsmemml@l ok i PEd@r ti ng

criteria speC| In the <sort by> f e <sort >f|elcgh|s bl ank,
t he resul fearch éeﬁ]ﬂ@ FPee qu%g%ﬁifﬂfeg:ﬂl grthréefon coded data indicative of am identity of

search results page and of at least one reference point of the search results page.

3 A method of enabling searching of stored information, the methed including the steps of:
providing a user with a search request form including information relating to a search request, the
search request form having disposed therein or thereon coded data indicative of at least one parameter
of the search request, the search request form further including at least one search field within which
the user can input a handwritten search request;

the coded data comprising a plurality of substantially undifferentiated marks positioned
relative to a set of predetermined nominal mark positions;
receiving, in a computer system, data from a sensing device regarding the at least one parameter and
regarding at least one of a movement and a position of the sensing device within the at least one
search field relative to the search request form, the sensing device, when moved relative to the search
request form, sensing the data regarding the at least one parameter using at least some of the coded

data and generating the data regarding at least one of the movement and the position of the sensing



The result ranking used by the netpage search engine is preferably the sane
as that used by the AltaVista Wb search engine. If a user limts the
nunber of matches to be returned, and there are nore nmatches avail able, the
user may click the <next> button to print the next batch of matching
entries. CONCLUSION The present invention has been described with
reference to a preferred enbodi nent and nunber of specific alternative
embodi ments. However, it will be apprgciated by those skilled in the
relevant fields that a nunber of other enbodinments, differing fromthose
specifically described, wll also fall within the spirit and scope of the
present iBaﬂﬁhﬁﬁﬂuoéﬁﬁﬁkﬁh@@$W®n&t w Il be understood that the invention is
not intended to,be, tmg T b8 tholficl DGt REELL 1 oPHPAGIIER b HERGHLRAG! Nt he
present specifi Eath i nefu dm ocunent s i ncor por at e y cross-reference
as appr opﬁqnmgedevivheﬁ ISG‘é?ﬁe tothe F‘hleﬂsi 79 @AETNGH and the Apndwrifter seasd EApesiadat t ached
cl ai ms. Naﬁéﬁﬁnéﬂéiikhmth@kdmﬁmﬁhﬁbﬁﬁﬂmmﬂwh&mmﬁaﬂ&&h&@mﬂamamah&mag users to
search stored |nfornat|on the nethod including the steps of: providing a
user wit hP¥"§&ar ch request formincluding information relating to a search
request, the search request form having di sposed therein or thereon coded
data indigativa nﬂ:thomenébd@nstezir&hmg@fstdrmnf&aﬂﬁ@hmé aguesicbing i agd odf at | east

one reference 0| nt of th search r 0 t form
4 search reques n];rL %g&gpoﬁah '&E{Aeﬁ o?%fel%ﬁhe{og%a

further includPRgass? P“rs ohne search user can i nput
a handw intliceive s@and\;htltr effbpessarch redyest fovidlp samhareqye%ﬁm $irhy igludingptagatt y of
Subzt ?nt | Bhe! sgardmﬂrdfwﬁt%%fch &t 6gr c{m{nﬁﬁaaﬁaw&ﬁeﬁm;ma@ls@t ive to a set of
predetermned n posi tion recei Vi C

i ndi cating dat aa‘f’ 21 BHEIEE 88\‘}7“@% of 8‘%&?”&?18%’“8?ferteﬁﬁgteg%er , osfnéréeélr di ng the
identity mhnmheasmdmahaﬂeqmémmmhbmukamumat | east one of a position and a
movenent of the . SansENOcdHb s, alth ﬁoﬁ’x A QerRing h@fi’e@ Tregﬁ}@ﬁg %ﬁéﬂﬁﬂz deingl d
relative to the search request form the sen ice, anced in an
oper at i ve“ﬁﬁb%ﬂidth?@Wmﬁéll"’a.‘f“i“%f Offﬂletsf’f’échsr‘é"éﬁs& IfP”?“’e‘E Tm&%?’ @WRU P | east
sone of tegﬁdlﬁg)dedleﬁlﬂgt &f thbergn @¢naihg the dith egardicd healidemiyy ofthaseursh rguestt | east

- sone of t ) da dentifying, in the conputer system and
fromthe ?n usm a%alsgsgg'?gf tog‘a’dﬁi&idvvrltten search request; and performng

the search of tdh‘é‘fbéltgomeﬂ& qomsq«' setemaRd figm the et g ERERIP A “eE®¥gni ti on
of the haacherdd bR Saar leiiuegt ESHALS han@¥ritty schich Felysebt ghddpegiotnadg thadearstt sfok e

tchi f th tt h t
mat ching gr C%mgl%'b EJ 1sm %al;i\%ltmg de ggnt?tlon 0 %é hanra%% sgé?cq %F_llesﬂgadysear ch

wherei n t A& S¢E&CH &84 pr ovi he® Eer i s
results pa@@nz\é&lwhgkdﬂr%m@@@gmﬁ@?@HWﬂwﬁeh@MStcoded data i ndi cative of an
identity of the search results page and of at |east one reference point of

|t or mat n. & HiF BRAoTRE R B SeBREopon SRR A B o o

sear ch r eguebty of @detivelmes! udi ng i nf or mati on reI ating to a search request, the

6. The method according to claim 5, 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.

7. The method according to claim 1, claim 3 or claim 4, wherein the predetermined nominal

meark positions are arranged relative to a plurality of nominal lines.

8. The method according to claim 7 wherein at least one pair of the lines are spaced apart from

one another by a distance of less than 100 millimeters.



search request form having di sposed therein or thereon coded data

i ndi cative of at |east one paraneter of the search request, the search
request formfurther including at |east one search field within which the
user can input a handwitten search request; the coded data conprising a
plurality of substantially undifferentiated marks positioned relative to a
set of predeterm ned nom nal mark positions; receiving, in a conputer
system data froma sensing device regarding the at |east one paraneter and
regarding at | east one of a novenent and a position of the sensing device
within the at |east one search field relative to the search request form
the sensi mg devine eemm&rmwedlamei @lainy B o dhairth AEwiBear bfimarkeigueshter oxdm

sensi ng t dvgx gﬁi}%’[ rgle rdflCQl H-xte cEnters §tc1fa$ %gc ga%r gﬁ%&ﬁt Hatks 9 le‘ti,’st thljmeﬁSt some

of the co ge éra ing gar ng at |east one of the
novenent amldimetrs. positi on of the sensi ng 62 device relative to the search

request form interpreting, in the corrputer system at |east one of the

novenent and t ition,of the nsin Vi C dhe at

| east one Bar a?@f E‘Ftﬁ%?rfﬁc"fdl‘f’é R fq%‘n ‘gleeéermc?iy ?\Oemﬁh% o dlam%ér%sea ‘or mi ng

t he sear clodfl dbthéndsttive efith ideatityraf the sealgly ragest foxn wgluti.eh eufﬁewdwfqrm@eﬁ tosear ch
request aq&n%fpgmggmhmgtme parameter. 4. A nethod of enabling searching
of stored information, the nethod including the steps of providing a user
with a search request form having di sposed therein or thereon coded data

i ndi cativaiof ame metsitacdoydingfio dldi@ 1 Segregtany Bouitiistetef dampter erbreol fwgedehdataequest

for m furt hegeal 1Sk 6l g B, GARL poiRBFLSLANERE Bhfl ik Irdlal SRk, User can
i nput a ha andh en search req ue e coded data conprising a plurality
of substaﬁ?idaltlf}yh%ﬁﬁlﬁi‘sf?ﬂéﬁ‘éfﬁ%“ic%ﬂoéﬁ marks positioned relative to a set of

pr edet er m ned nom nal mark p05| tions; receiving, in a conputer system data
froma sensin evi |dent| ing the
identity (r)lﬁ t he SEArc acco {?ﬁ?}fi th’wfnhe g%%lgpﬁlepﬁﬁﬁ%z%%%%gkﬁ?%adt he data
r egar di ng indivetivechd e pttlgastome paqenetfs efrth%ﬁ‘mcts@‘m%t ﬁgmtmedﬂéﬂ@meé pPErtieg ¥ h

identity Qfenfifh e 3QSEGHR: fH4RSt formusing at |east some of the coded dat a;
identifying, I1n the conputer systemand fromthe data regardi ng the
identity of the user and the identity of the search request form a

handw i t t 6A. seafiemethedjofest gne afkipet, B or frivhgeit there Sepvidhd afaction rramygped

i nformati :}Qrt Dﬁ’thet@earéﬂ SduB fohﬁlflﬁt-,%équu ARABE QBRI iR Me BfmpulREsyRan dwbicttian sear ch
request o utilising d i nk stroke matching of the handwitten
sear ch reqUE"satcm“S’ara’?ﬁE“eré]f’ﬂ yg{?(‘}f?fdl ng to claim1, claim3 or claim4,
wherein each mark represents one of a plurality of coded values. 6. The

met hod acqggr di M 10 fd s Mﬁ&%&ca&epm%ﬁge%f&eke&h RERLASANS eﬂctm/ a mark
is at | east tlatf] dl ermne y pOSItIOﬂO lbﬁﬂhs tive to

the set offfopy t"é‘r’ﬁ‘ﬁ“ﬁé‘& AERFITEE 2 ARFR of ﬁ?f%q ipfogpppbion; -pr reeﬁ‘?é*mﬁﬁ or di ng
to clai m kequétfinin 3 or claim4, wherein the predetermnned nom nal

15. The fnethod of any one of claims 1, 3 or 4, wherein there is provided an option parameter as
part of the search request form, the method including identifying, in the computer system, that the
user 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.

l6. The method of claim 15 in which the option parameter is associated with at least one of:
selecting the store of information to search;
selecting a topic category to search; or

selecting the maximum number of returned matches to provide.

17. The method of any one of claims 1, 3 or 4, wherein the user can enter handwritten text

parameter within at least one search field of the search request form, the method including



mark positions are arranged relative to a plurality of nomnal lines. 8.
The method according to claim7 wherein at | east one pair of the lines are
spaced apart from one another by a distance of |less than 100 mllineters.
63 0 9. The nethod according to claim1, claim3 or claim4, wherein the
mar ks have centers and wherein the relative spacing of the centers of at
| east one pair of adjacent marks is less than 12 mllinmeters. 10. The

met hod according to claim1l or claimgs,whgerein any 10 mllineter dianmeter
area of the coded data indicative of {he identi ty of the search request
formincludes sufficient information to identify the search request form
11. The mMpih@ein@GARY Binfider bBtefil MitRehiser Whfitekdhafdwyitdiexriphrhrhare bemeads &net er

area of the coded.data .indjcative of the I er.e oi nt of
the sear cK°r EGEsE o M ieér}:ecc}“ﬁfdems\{%eu?ofnipgtf’reﬁt%te?"n rgr% era?’?%ﬁgsg{lﬁ&il ﬁfe&ﬁtﬂﬁf y the at
| east one hadivareatrsevapoetet . 12, The nethod according to claim 3, wherein any

10 mllineter dianeter area of the coded data indicative of the at | east

one paraneter of the search_r est formincludes sufficient information to
Cdent: 1y ke anhy A SGTm PRI PEbe Savidn e E Rl SR T o e 1
3 or 4, whstrpstametbriecogpiter tpt.ovi ded an action paraneter as part of the
search request form the nmethod including effecting, in the conputer
system an operation if the action paranmeter is selected by the user. 14.
The net hod%of dpamsiiofsf slam iR walkh efides eqoy e, n s REPAtET %’Tte"f’ﬁ]?%g@gf%eﬁ request
formis sedxetameter th taputettext gdingap online handimityg rec@niieneegngn.a sear ch of stored
information; or requesting a blank search request form 15. The nethod of
any one of clains 1, 3 or 4, wherein there is provided an ogt_i on paramneter
as part 8P t hdhemghedpf Flaiguiddt whigh e bandwritisp feRicarameen Beperte! ddh e ‘?a%}i ng, in
t he conputdorSisteMauirhake; t he user has entered a hand-drawn mark by means
of the sensing device and effecting, | 1h]$ ! £ Ml gPeration
associ ated wit f§ *THe %'Et?rlmtl)cﬁ oég]?erleﬁ%lgé? Prle%g% g%%ﬁ?% OS?J%% ai rﬁ:SlS E{Pln whi ch

t he opti onutpartadeewent s associ ated with at | east one of selecting the
store of information to search; selecting a topic category to search; or
sel ecting E.Q;a gﬁgh%gglo a\g}(ag{rﬁ gffd%r)ﬁstey,rf%d %Ergigx?&retgﬁ%rgﬁ\%/d 7...The net hod

g , e(ljnez?_ll]th]dr ation
of any on el n the user ca er han

Written text
par amet er pwarhdtérres abrt boths seash eeqmesafooh, th ektiodincluding idwtifyink ndefuesputtror m t he

met hod | n%}( Hegli, B BE Qs thdERbdd ¥ hitwriteR stlBur€ QPRIERor SES{efimg delidd addhe user
has entereds handwitten text parangter sensi ng devi ce and

1an( . bé meags g.f . Lhe )
ef f ect i ng SFeHNS HheCHRRRT &Ftem AR PRFton arsqsREd HitY BHAHCUBU 2L i t h t he
handwritten text paraneter.
22, The method of claim 21 which includes verifying, in the computer system, that the

handwritten signature is that of the user.

23, The method of claim 22 in which the authorisation parameter is associated with search
authorisation.
24, The method of any one of claims 1, 3 or 4, wherein the handwritten search query is at least

one hand-drawn image or picture, the method including identifying, in the computer system, that the
user has entered a hand-drawn image or picture by means of the sensing device and effecting, in the

computer system, an operation associated with the hand-drawn image or picture.

25, The method of claim 24 in which a search image or picture is effected by digital ink stroke
matching,
26. The method of any one of claims 1, 3 or 4, wherein the search request form contains

information relating to at least one of:



18. The method of claim 17 which includes converting, in the conputer
system the handwitten test paraneter to conputer text. 19. The nethod of
clai m 18 which includes converting, in the conputer system the handwitten
text paraneter to conputer text using an online handwiting recognition
program 20. The nethod of claim 18 in which the handwitten text paraneter
is associated with at |east one of: the search query text; a sorting
preference of the results; a preferregsl angaage; a range of rel evant dates;
or an author of a docunent. 21. The nethod of any one of clainms 1, 3 or 4,
wherein there is provided an authorisation paraneter as part of the search
request form tikevimtlba@desionmfotittitiog of denti fying, in the conmputer system
that the user ae%v&glgglgt%ﬁgca%ﬁggpdwitten signature by neans of the sensing
device and effecting, 1nh the conputer system an operation associated with
t he aut horisation paraneter. 22. The nmethod of claim 21 which includes
v]geri L ying27i nztm%gﬁﬁ)fﬁpbﬁaﬁihg &yr?ﬁi@gnl f_s&)ﬁg-g)fc?nhﬁion,!ﬂﬁ@ﬁbiﬁi ihdnfithe § k@RBticer | S t hat
of the user. .23.. The nethod of cl ai in ich the authorisatio
e it or e i iigE PR A 45 SR T Ak ARy BB BBl
one of cl diervin of the@omgodefl daatimglicetiva of dnaiddntiy dfwh seawsh reqeesirfortp agd efray lepst ot | east
one hand- iraile bIRAR dRI'seddhChdhe forNBe BBREH Qludsn ol AirtRG ihARME laf MhshBre 1 N the
hand- drawn i mage or picture

conmputer system that th user. has _entere -

by neans 6‘%/“‘%‘%81‘1%&%?"%" ‘%?Frcfénlﬁ?‘l‘&a]%afl?‘@?ﬁeﬁ?ér?hﬁe?f‘efthe conputer system an

oper ati on assodcheatodd daiatdompriveng hapidraldy afwnbstangigly wdiffriemiatad eark® Hositibhed net hod

of claim 24,40 Wl ch a.Seal8hilPasi 9siihclidre is effected by digital ink
atih‘?tﬁg. tZ%.r The met hog of griq1 he.

stroke nmatc od of any one of clains 1, 3 or_4, wherein
the search reqd&SPrusd pYFeRdR Hicae RdirpiiefakeitoR 4 wepsipgidaycetfr idgnifyagdie one of :
65 t he asaitiedlsearchtr@i@s tefindicaingrdam béingindieutivd dfeheddeiity abihe seholpiequest

cat egor! e?'rm27d at%ea%tycﬁl% %fn I)(?S{tiog Qﬁ’%ibe! ﬁ?\gmgn%%f ﬁlhls Oge\rﬁ% Qr{tﬁxq t‘tfe QI fggsgﬁ%l .On’ the
system i ncl udi ng a _searc?’l request orm i ncr udi ng | nformatron relating to a
sear ch r eawehfield repdvaste die sdqrch egureidermt Gy pATIpAieT SIYPH S & scachel s 189y t her eon
coded dat gnféristiof al M@ haRiritithedédghidonOdf thd IRnEABES Fealc R @St or o9 rufisaizd of at

| east one rwq;[%%ﬁg%ggmgolil notfrhgtlan%ihe searﬁh request form the search request

form furt fig A g Juigiaseay

request,’ o . . . :
eS8 ¢ fiel d within which the user can
i nput a handwr itetseming&egiccinsing thydslicating deta ssideticagizpme efdwsededdaty a plurality
of substantially undifferentiated marks positioned relative to a set of

predeterm ned noni %ﬁ% rk positions, and a conputer 2 stem for receiving
i ndi cat i ng®dat & ¥ oé‘g’g?é‘ﬁ% ?eﬁrﬁhnége‘{??t@éd ?lg’fmﬁualé ST ‘%W%a Seﬁréﬁﬁﬁ}f‘eftt ten
sear ch r edu®Sicludinp énformdiiop atlating ta at@rch @équet, itheciegett fep@stdérmt heing deprsddt y of t he
search r EQUEBRLor thereon coded data indicative of at least one parameter of the search request, the search
request form further including at least one search field within which the user can input a handwritten
search request;
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 the at least one
parameter and regarding at least one of a movement and a position of the sensing device within the at
least one search field relative to the search request form, and for interpreting at least one of the
movement and the position of the sensing device as it relates to the at least one parameter and the
handwritten search request, the computer system effecting the search of the stored information by
utilising the handwritten search request and the at least one parameter;
the sensing device, when moved relative to the search request form, sensing the data
regarding the at least one parameter and the handwritien search request using at least some of the
coded data and generating the data regarding at least one of the movement and the position of the

sensing device relative to the search request form.



formand at | east one of a position and a novenent of the sensing device
within the at | east one search field relative to the search request form
the conputer systemeffecting the search of the stored infornmation by
utilising handwiting recognition of the handwitten search request or by
utilising digital ink stroke matching of the handwitten search request;
the sensing device sensing the indicating data using at | east sone of the
coded data. 28. A systemfor enablinggseasching of stored information, the
systemincluding a search request formincluding information relating to a
search request, the search request form having di sposed therein or thereon
coded dat ag.i ndixstiny or afablag sdaRRsE ofeRLRd pRdrafdh,ake spdftent haudagaralth kgopsiest , t he
search request. farm further Jncludi at .| eas . fl i thin

whi ch t he g ap e firties feled*f dcitn Mol byt SOEbr AIBR0 B G Ml
conpri si ndera, Pt srewh raayesioforns fisher dnstufiag ptyleagimas peh Spid jwathia avbivh te $s9H6% t i oned
rel ative 4Qud mekmtdn sergdelu&t,m ned nom nal mark positions; and a conputer

system for receivin ata froma_sensi evice regarding the at |east one
par aneter and rﬁg’g"é’iﬂ%i ‘%& KErifis PR SF&QQ‘?%'?}@%“&?Q%W‘ leg%%kéip?sllg’ﬁedgf t he
sensi ng desldtigetowis¢t bf medetaenimgt! nonkiwd atrkpeséiogeandch field rel ative to the search

request form %an}tuﬁ:[- syt 84 PECEHh N 8o sehERIeviQNBt Rpartiii€an HRNS BEBS usand t he
position of the sensing device as |tﬁ{rﬁ%at es to the at | east ar anet er

. g one
and the RahBRIEFiIThhe SegiR Frayegiderds tod i ¥h% 3P’th°§§f§lf"’élrﬁaté’fafhé‘bd?wi” t he
sear ch of stabth rajhet, éd sénsih®davizé caanminby theutia lrégaiding the lidentra ntiis ustrtaedisegsggr ch
t . : . j i d
request an(d a%tg ?eggrhm% ﬁﬁﬁfreré%gf tpeasgﬂeﬁ%fa@m tdefd %s,ﬁgﬁg Zelagg g%n%eo\éhﬁ CodeMBEN 2AHOV E

relative to e searfc uest form sensing. data regarding.the at

| east one tsasommeeresysiam eiiesiive Haen ermich tof &he §€5‘?d‘ﬁ°@é‘%ﬂﬂe‘§’t utifising, Jandprifings 5t sone
of the codeghidatd tandn@enar &hki eqlidsicordat Wilisigg aipithl N @bke dacingaiieheof t he
novenment %anwgg%sgogirgiegp of the sensing device relative to the search
request form 34 eI System for enabling searching of stored

i nformation, the systemincluding a search request form having di sposed

t herei n orgt herBOR R deaidad & WHih BPdboliddQa@ s A0 iddd@nt bf i 10t okeYRramear ch
request form th&ﬁﬁear%ﬂr re%utgst fotrmfturther. i.nel Iqi('ﬁi At least one
search fi @PFRHCHRAMSHRIEHTRY T@PPR Y S hisEe s RAKAW (SR Ce5P2H r equest ;
t he coded delédtcacgadinp the 9i leagt e pdrameddr pf the wérckonadpwstamd the sdnying idealicd feesingritel at ed

mar .kS. posiinicQtﬂlgqataﬁsﬂg@@l&‘éﬁoﬁu@oﬁe%g&d@Jta.pr _ed_Et erm ned nom n_al mar k_
positions; and a conputer system for receiving froma sensing device data

regarding an identity of the user and the identity of the search request
form and3f.or iTdesysth yicoging foroim 2helaine2iair vieith 29awhereimeablamatinrepteteets onesear ch

request, the 1&%&?&&9@9@‘{&96 containing the data regarding the identity of
the user and sensi ng {he data regarding the identity of the search request

formusing at | east some of the coded data, and the conputer system
ef f ecti ng3t.he Faasvebn edcortiigtoSlati BiQ whendiDheraddedovalub yepistenied By axgarhaadvast t i ng

recognitign.of the. handwitten arch S I].1.Si igit al ink
stroke mafehi lﬁ'éi 8 eﬁgy&%gﬂavﬁl iof Eénmarécer‘gfﬁ%ﬁ%r%a%gg{ﬁeﬁ&ﬁddﬁ nfnd ol
positions.

33. The system according to claim 27, claim 28 or claim 29, wherein the predetermined nominal

mark positions are arranged relative to a plurality of nominal lines.

34, The system according to claim 33 wherein at least one pair of the lines are spaced apart from

one another by a distance of less than 100 millimeters.

35. The system according to claim 27, claim 28 or claim 29, 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.



30. The systemof claim29 in which the coded data is also indicative of at
| east one paraneter associated with the search request, the conputer
systemreceiving indicating data fromthe sensing device regarding the at

| east one paraneter of the search request, and the sensing device sensing
the indicating data using at |east sonme of the coded data. 31. The system
according to claim27, claim28 or claim?29, wherein each mark represents
one of a plurality of coded values. g2° The system according to claim 31,
wherein the coded value represented by a mark is at |east partially
determ ned by the position of the mark relative to the set of predeterm ned
noni nal mask [T@Siykina ra&ord&§ 10 Jm 23 B85 {l@iIM20,0aetetliang 1 ¢ Billidest tinAder ach af m 28 or
cl ai m 29, the cocfegri }:nfli]ig tlgeo el en th DOIH r@ﬁ%s f%ru}x%luggs suitﬁl‘,lglﬂﬁlf joft-fo" anged
relative to a STHF PRes 5% PRe 'SYst em accor Ing to claim
33 mherelmka#yﬁeaswh@m@ﬂﬁﬁmr of the lines are spaced apart from one

anot her by a distance of less than 100 mllineters. 35. The system
according_to cl | m 27, t he Ve centers
o wherdln ¢ HB Mepharpite aRRGY, PR O g Sadel oBE PG DOUE, TOC

adj acent wen kslichtiye loé 9% at teash ofi@refepdntd pains toé the  seachOreques forfhjeclwlps sudfivienic cor di ng

to clai m 24, Qb5 hAldif e MR Sk RrddiYe phfde. M | | i net er di ameter area of the
coded data indicative of the identity of the search request formi ncl udes

sufficient information to identify the search request form 37. The system
accordi ng38.0 clra¢ spsi2d acontibnged claiards, WBerain hryi Ietidimetdi diamptee prempfatbe ofledt he coded

data i ndi Gat | Y %&n&a%t st Anspagéme%psftﬁeesfeﬁshqaﬁsm Roh rﬁhu&& smeensmamr equest

formincludes sufficient rrratlont0|den|fyt e at | east one
r ef er ence pidinfty theggleastiang pasgmetsdm according to clai m 28, wherein any 10
mllimeter dianeter ar ea of the coded data indicative of the at | east one

par anel er ,0f ! 4. 388k g cidrBl ) bR Gl B8RRI i€ 1S bvideB LR bACN. 1O

Yo Sk
identify fhe at ar amet er éssemo any one of clainms 27,
28 or 29, pewrestesiap parheltthe Mrcbreamsu@amalec 4téfa§t°n®n%amefﬁarsﬁw@fiéii°mat§e gawt of the

sear ch requfbing &1 Rion! JaRmeker foﬁ@siea@m@q@ar@r@ﬁ@rpaﬁﬁkta%xeﬂe dokrelMeduig, agr oup
conpri si ngg‘gn t%ectl on %}? et er. forS thgﬂls)gsaamn est,. an . opt sﬁn _parameter
for the sEHAWHTPRAARLG forihe Sprch RRAFTSE AR IS L U Rt JPr the el request, an
aut hor i satimagnoyrintsmtaertef forthe saechsepreth request, or an i mage or picture
parameter for the search request. 40. The system of clai m39 in which the

action pararreter for 'éfh; search uest is se ted from % oup
conpri si n§% corlfeHEM “Eéga‘t“c‘f‘llim §T“8’f‘%aaanieﬁf F felarﬁli"lreqlﬁft i d%Pi ng a
bl ank seatiehrongguesdingg orm 41. The systemof claim39 in Whl ch t he option

parameter is a%&ﬁ’rﬁé—n@i}xgeéjsem&&st@lted ]J‘lﬁ)@lﬁ&tbg%? of

requesting a blank search request form.

41. The system of claim 39 in which the option parameter is associated with at least one of:
selecting the store of information to search;
selecting a topic category to search; or

selecting the maximum number of returned matches to provide.

42, The system of claim 39 in which the handwritten text parameter is associated with at least
one of:

the search query text;

a sorting preference of the results;

a preferred language;

a range of relevant dates; or

an author of a document.



selecting the store of information to search; selecting a topic category to
search; or selecting the maxi num nunber of returned matches to provide. 42.
The system of claim39 in which the handwitten text paraneter is
associated with at |least one of: the search query text; a sorting
preference of the results; a preferred | anguage; a range of rel evant

dates; or an author of a docunent. 68 0 43. The systemof claim39 in

whi ch the authorisation paraneter is ggs8ciated with search authorisation.
44. The systemof claim 39 in which the inage or picture paraneter is a
hand-drawn i mage or picture associated with an inmage or picture search

par anet er 48.0r ame sPIREHSFQlaind 3¢ tidl (vBicls @@ raddhorisation parameter is associated with search

authorisation.

44, The system of claim 39 in which the image or picture parameter is a hand-drawn image or

picture associated with an image or picture search parameter for an image or picture search.



