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11212132 CErerer rrirrrro et W 01/03019 PCT/ AUOO 00773 - 2- BACKGROUND
Comput er systens that enable users to search stored information are well
known. Thesg, fyas@"e generally allow a user to enter seprwhkudomy’s Vvia 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 5 out the
request ed sBAOKSROUNR:cent|y, the Internet has provided users with access to
a large distri but@ehpuwet osans tiit ehablé werytp seirehgtoredsinforpitipn) arepeell kngwr Fhesq susteiggiseperdlyf or
sear chi ng t ibvwa userib EnkereBdich Bifhs viSlikhiaidYnd GEn dlispily EBREEArBINsults onja gomputer mripitop Tlicicamputadf  t he
present i NVgokkihrdfh Wb uBnGect KUY H G iy 1 Bparafe YofillretioRt feolthe Coiplitk(h) WEchg&Rr Chi ng
of 10 s?-)orglg |nl1:°86rdge§rgd on. In one aspect, the present invention provides a -
met hod o ena%elr?qng users to search stored information the method including
the steps of provReehuyGheantéhetas provitldd udrs Sidatceshtoadugpe) digdbutbdatomof inferinatioh, ayyell as

i nfor mat i ONg L kiihds RbsedRinAnisieh@bh. r equest, the search request form

i ncl udi ng coded data indicative of an identity of the search request form
and of at |east one reference point of 15 the search request form

recei vi ng i BUMMARY OFINVENTIN st emy i ndi cating data from a sensing device,
operated by the u’S'éPﬁ°bi°@§aﬂf&FHﬁ°“f‘hvé"“°W‘ﬂb‘ﬁ“dewadT“thﬁédsésé’ﬂrf?fﬁ'"?"gﬁ’ﬁ"é%‘f’g?orm
and a pd$it smdindfmatiohe sensi ng device relative to the search request form
the sensing devigee el RLAERubl el ARG Ll i) Qi bl Bl Ll Bhokflon b { N1
search request f or,ﬁ'{e CEnS| g e ndl cat ng data using at least sonme of
the coded d%thed includipg tsefers ¢font fying, in the conputer systemand fromthe
indicating data, ZhyidngaSkr RS s iy iHR toRth indlinPiniorihion RlatnfI a Sl régiest, hexet® St . | N

anot her aspegct, .t 06 Of S38 BlaidallkR Y h Al ledit oaiast ORLat Qe 196t o etRhck it o
sear chi r]% of? s%for eﬁ d?‘%%g?%t"{d{g%@{ahg&%%%ﬂ&%cItudi ng thet st eps %?n '

provi di ng atEEP™®Ft ™ search request formincluding information relating
to a search requegdivingd i ©comfuRtf Fitem, iddatihditd GGk 2 deBingevice Cdpiiahid BytheOsee] @gardihg the :
i ndi cative Qf;ale ol Qa6 g Sork s 2 P of 1R senlidBevitS Rbtf bl @ ShukhS:baest FHRHE Qe ek, 1 11 2
COMPUL &1 Y 4 Mnen il fln ol B SEUSLAR i alcFroduiith Ul 12 Dlslhic s 18R 1l N
parameter afid - tedardi ng novenent of the sensi ng device relative to the
search requé’g‘f°f1”bﬁ°‘???d"i“‘ﬁg" sensi ng devi ce, when noved relative to the search
request ggorm senﬁ;nﬁrgngtimegﬁauanyseﬂaammmmaium@spﬁmf@m@mmusi ng
at | east sone sgf the coded data and generating the data regarding its own
novermrent refative to the search request form and 30 interpreting, in the
conput er systen BaiotlerapaehmEmdenCiventiin@roddesromethopl of ablisacaghingiof stoped infoymation. thy s aj d
at | east ongemoAdivdRBRkSEpsofl N @ further aspect, the present invention
provi des a nethod of enabling searching of stored information, the pethod
i ncl udi ng the st epevidag a pereh glfefig) requety O indlydipg jnformeation el tp & SFATERIPARSSty(pg frarch
i ncl udi r2P c egeothirciading rrddd datindigativerf at lpst orje greapptir pighe gepretriquestisear ch 35 r equest
form receiving, in_a conputer st e data fr i V] ardi ng
an identity of th&{%&" % ﬂwﬁeﬁ%mh%mfﬁ?%ﬁﬂgﬁ{rﬁ éogﬁt?ﬁgﬁggeaér&ﬁm?gguest
form the s@%‘f%@”VmPﬁ'és%ﬂﬁPﬂﬁﬁ'ﬂU‘%qﬁmqﬁ“Péﬁgﬁ’ %I’sﬁ'pdei"ﬁ’e |“d"§¥1°§'|°¥")7€ of the
user and the scarch request form, sensing the data regarding said at least one parameter using at Jeast some of the coded data and

generating the data regarding its own movement relative to the search request form; and

30 interpreting, in the computer system, seid movement of the sensing device as it relates to said at least one
parameter.
In a further aspect, the present invention provides a method of enabling searching of stored information, the
method including the steps of

providing a user with a search request form including coded data indicative of an identity of the search
35  request form; :

receiving, in a computer system, data from a sensing device regarding an identity of the user and regarding
the identity of the search request form, the sensing device containing the data regarding the identity of the user and
sensing the data regarding the identity of the search request form using at least some of the coded data; and

This Sheet Has Been ep

LT



sensing the data regarding the identity of the search request formusing at
| east sone of the coded data; and This Sheet Has Been Replaced [11I11111
FTTTTTTT  Yyolohmdole | | WO 01/ 03019 PCT/ AUCQO 00773 - 3 i densdmawoo@er7s n t he
conput er systemand fromthe data regarding the identity of the user and
the identity of the search request forp a search request. In another
aspect, the present invention provides a system for enabling searching of
stored i nformati ddtifying i thegampyies pystinrand (ot ihe dita Geapding theidentify of Seyvyer and e Wentdy pfithe| udi ng
i nf or mat i oneacleqési forg), akearctareqgegar ch r equest, the search request form i ncl udi ng
coded data indicative of an identity of the search request formand of at

| east one ref er erftBRUSHTHE AP dvat ﬁ?’&‘?‘?’?éﬁ'ﬁ‘é fof enabjing ssgiehing qffromd iSTRRTSD- &

system f or ssemdivingig i ndi cating data froma sensing device for identifying

at | eastgone paranet.er | At dQnbdesear.ch edls NEue 9k Galdi0 data
bei ng i n%li cati ve.aci?",df ﬁ?%%nﬁ“?% o‘fm%%'éd gnggorc "";‘%‘353{”’?@} m a‘ggmgigdogi tion
10 of the <BKE{RGUREG PR CrEp gt hreh BreHRmaW of % et ByTEEEre PR ¥R ™¥Hsi ng
devi ce sens?®gnt he indi cating data using at |east sonme of the coded dat a.

| t furth ; | (] A f
eza)tl)lei ng Sg,é{ ‘cﬁir a%ﬁ:%?&gytstgé }éﬁecmxﬁ'ﬁrﬁ%nd darﬁ’ﬁﬂl a';ﬁl}.ﬁlvﬁ?foﬂﬁe&ﬂn Qaeas?oé}(aﬁa}ngg‘r C(r)]r

| nformation, the systeminciuding.a s
request _f orfi 151 %ﬁﬂ_‘?f@qufsh?‘%if’dﬁﬁ‘{"f %ﬁl{’?’"é f"gﬁvﬁﬁfﬁﬂﬁ‘m&&gé}ﬁffﬁh ff"é‘(’.fu%%%?”f"ﬂ?"sear ch
request V9 orafis sreipederiopativeis the srh spangshfom theseaing 4vics ensipg the ndicqting duiq usipg sleast 548 et er
of the seardtepdddrest; and a conmputer systemfor receiving data froma
sensing device r ardiﬁnﬂ sai d at | east. one parameter .and .regardi
novenent of the g"gﬁeéf'ng d_aes?ﬁmtté'e?'é g"i'efl/ném 958 p?“ﬁ’gessaes s‘f'@ﬁ"rﬂéd(’qhﬂ ss‘g&’fnﬁf’m&”gnd for
i nterpreti nfPBEMMHETRREE of the sensing device as it relates to said at

| east one par anet,Qlach e Brakindiey ikMHatin Solarinlad bedtbh Yeids, /2 beabtl ridBestlsim tnBGang €ar Ch
request 15fo&m&§% vpgatgeggongméﬁg@%ﬂ glqd at | east one parameter using
t e

at |l east sone o e co data and generating the data 20 regarding its
own novenent rel atcomperertsgeh i@ reeduzclina f@CpUesitg Jedeergarding it jarl lbast @nef parrbelre ind

aspect, t heregatifS@tent SRS RhsinPdbvied réilebASE saretSryadstdhn abd for@itrpRlidg Bg HRBEEHEY Of
stored inf %rﬁ%dmﬁ:@as it re‘iatéf?m SIS BN ohe ol dlQenting IGRE, Ghbn WV EIRe of B!%%igig' ng

coded data cative of an.jdentity of the search.re st form an
comput ep, sy SPETIRSF SRBERT I PPt o g G G o
i dent i t §0of ™&Fies ity &R movemret Vs It asEl rpapkst o8 of { he search request form and
for ldentifying, df&@MuR&iablect REHshOE et pRvideda sﬁ@ﬁ?&&abﬁi@%ﬁﬁg of slofdBinSrkRA, N9
devi ce conttgelsr%!;l]gch;tdihe data regarding the identity of the user and sensing
the data rega’F I ng the identity of the search request formusing at | east
sone of the codecdhseedrauestinh nfludbiSieRiaRhliGlive 6Hn iBRANIE MGErdRreqibseBinpgd and ot her
enbodi ments of the invention will now be described, by way of non-limting
exanpl e __30 onl y,“Wp’t"ﬁs’ﬁ‘@‘l‘@F%E@W%’W@%V&Wgﬁ@%ﬁgfnqhﬁmmch:

Fi gure 25j sof the ssarchmqyest fprem, apsffor identifying, frem spid eagiypd fisapn styrsh spanestathesensingdpyicecopiyining the d

net page andat tegrdingthe ife@itypertpaiset @g Stisingthd dgunzegaldingheridentity of Be sgarch GvesNfortnivgngwilaywy of a
I nt er act i orsolttiR@in data. NEt pAge pen, a netpage printer, a netpage page saver,
and a netpage application server; Figure 3 illustrates a collection of

net page servers and printers i rconnected via network; 35 Figure 4 is a
ohleF DRSS s

schematic view of a high-1evel y E"cﬂ“’g" t ed netPane_ and its
onli ne 88 ge desc other embodiments of the invention will now be described, by way of non-limiting example

only, with reference to (he,accompanying drawings, in which:
Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page description;
Figure 2 is a schematic vicw of a interaction between a netpage pen, a netpage printer, a netpage page server, and a
netpage application server; ’
Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;
35  Figure 4 is a schematic view of 2 high-level stmcture of a printed netpage and its online page description;
Figure 5 is a plan view showing a structure of a netpage tag;

Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field of view of a netpage
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Figure 5 is a plan view showing a structure of a netpage tag; Figure 6 is a
pl an view showing a rel ationship between a set of the tags shown in Figure
5 and a fi @lghimberyi ew of a netpage This Sheet Has Been iapAwomsi7s
11111112121 111212112112111 WO 01/03019 PCT/ AU0O0100773 -4- sensing device
in the formof a netpage pen; Figure 7 i,s a flowhart of a tag inmge
processi ng and decoding algorithm Figure 8 is a perspective view of a

net page pe rscraipgiievice iy theformofd nefpagedpe® ag- sensing fiel d-of -view cone; Figure 9 is
a perspect i ye gxphoded i o
10 is a schéfal P& Brock fiagramor a pen controller for the netpage pen
shown i n Fi ik @8 a Rrsiilivle vidiv of alditp@igd ped anll s abseriald ypasensigGad-ofviev spnecw Of a

wal | - nount ed netpage printer, Figure 12 is a section through the [ength of -

t he net pageFigyeP jip psppegive ekploged pigw of i neiprepngy hovp BXIBYSS: 51y en| ar ged portion of
Figure 1 S%Q}éﬁ'dlgasam&ﬁ&uﬁﬂpm £ JReoibtiRl S 6 ERlpRE dedboa RGigRQ B gl Ue wheel
assenbl y;g Igure 13 1s a detz;i l'ed view of the i nT< cartridge, ink, air and
gl ue pat hs, Figndil iprpersptctie pigit of ewall-gibuniedretpagerinktge printer of Figures 10 11 and
12; Figure 14 is a schematic bl ock diagramof .a printer controller for the
net page priW@P‘%‘ﬁm‘wgﬁg&f'5“&'?&%‘“1‘"’?5‘5%5'%% Iil?gure 15 is a schematic bl ock
di agr am of EuRhAKes iRk pitioRR BiuRA2 G6wiiz & Slubor Ge dapleld Margngiteshna gk Wi beakls
associated wth the printer controller shown in Figure 14; Figure 16 is a
schemat i ¢ bfigyte 3 ity dot gfthe ik eartridae; ipk airapdglor pthse Ui SEin e PT R AERARS PRF EFB es 14
and 15; 105 Riegu?e 17 is a perspective view of a single Menjet'J7r printing
el ement . ARGl d i oo XMl Sitped 1o PRI el iun Bk i 55 10 10 12
part o

Figure 18 j ey perSpective viewor a sma an array of Menmjetru
printing el gRaRNSSa sctehblok daflank & dupleB@yriht@ginOdontiohRis Snp BMehjét™ @rinthta@saBoclaked vad the at | ng

the operati gig, CkduE sd -,hlc){mlmfznj etTmprinting elenment shown in Figure 13;
20 Figure 20 1s a persnﬁec Ive view of a short segnent of a pagew dth

Menj et 7u  pr Figate heinachehemaliq bipekrdiagraulof theprint engiod ventrefleriskown/ip Bgyrept4 ad 13iser ¢l ass di agr am

Fi gure is a_schematjc view, of phinter, class di agram, . Fl . is a
schemat ﬁg VIR YO F * FEREHC U %"“&%‘5"8“?%“ B Fare DA s’q% ’gc léﬂﬁglt' ?%&L &né\%f of an

appl i cat i onFires® 1% agram 25 Figure 25 is a schematic view of a docunent

and page. depgr il el I or it iFin s LR b icms CEML T C Vi ew of a

document and page ownershi p class di agram igure 27 is a schematic view
of a term nNBEjucab aABdmts oS RRRLIA viekallistringClic agting icale P MemptMpintiog Qegrerit showp in
schematic vigw 9f a static elenment specialization class diagram Figure.29
is a schematic view of a hyperlink el enent class diagram 30 Figure 30 is a
schenat i20 vFigw 20 a rerstofiysaiey of mibortshempnbefe Pagepidth Mepit ™ Bidbsshy cl ass diagram  Figure

3l is a sch?g'?evgi_c“\c/hie?e%/ of hycgsglgilig ked group class diagram Figure 32 is a

schematic v or 2 5T or N C1°ass ram WD 01/ 03019 PCT/ AUOQ 00773 -5

Fi gure 33 i Biguat 25 {scridibalié view v apiitedlassaliagiig)i t @l | nk cl ass diagram Figure 34 is
a schematic view of a field el enent specialization class diagram
Figure 23 is a schematic view of a pen class diagram;
Figure 24 is a schematic view of an application class diagram;
25  Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a schematic view of a document and page ownership class diagram;
Figure 27 is a schematic view of a terminal elemem specialization class diagram;
Figure 28 is a schematic view of a static element specialization class diagram;
Figure 29 is a schematic view of a hyperlink element class diagram;
30  Figure 30 is a schematic view of 2 hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram;

Figure 32 is a schematic view of a form class diagram;

ded -vi ew oJmtssp e shown in Figure 8, 5 Figure



Figure 35 is a schematic view of a checkbox field class diagram Figure 36
is a schematic view of a text field class diagram 5 Figure 37 is a
schemati c Q@Wm%wa signature field class diagram Fi guper/aBodiars
flowchart oOf an I nput processing algorithm Figure 38a is a detailed
flomchart of one step of the flowchart og Figure 38; Figure 39 is a
schematic view of a page server command €l enent class diagram Figure 40
i S a schenatijuee 3vis Sitedic Gewsaldigiol ingtaisdimgragke| | very protocol; 10 Figure 41 is a
schematic view of a hyperlink request c|lass diagram Figure 42 is a
schemati c vIi@g b sheriinggof 4Rd ‘W’&ﬁ“%’?s& Col; Figure 43 is a
schemati c vgigtw39{33@,M5mmm,§§,iﬁgm&rdggg@ol; Figure 44 is a schematic view
of a set of user interface flow docunent icons; Figure 45 is a schematic
vi ew of a sBiguredhis ugematic viewaf figytficld gagdisgrhmiy out el ement icons; 15 Figure 46 is
a schematd c_view of a resource d iption class diagram Figure 47 is a
schemat i vf"é‘W%Fa%clh‘ﬁ%'f"ﬁ%"ﬁg“' |%§§%¥a§7%ﬁa§t‘és diagram Figure 48 is a
schemat i C Vipgu 0fs 2 fowthiat P aGput brodig algbriims di agram  Figure 49 is a schematic
view of an e-mail index class diagram Fi gure 50 is a schematic view of a
Vworld Wde mww%ﬂeqﬂa%mamg%%weﬂ%@“m Boré®51 is a schematic view of a
Net News | it 33 Sl AR pf WSl oS @ud@gRamL i C Vi ew of a ful | -text
index class diagram Figure 53 is a schematic view of a digital ink class
di agram  FiFigu 40 isBstheingic dewCdrehseiptiondelivpreprte$l; a search user interface flow,
Figure 55 is a schepatic view of a search form 25 Figure 56 is a schematic
vi ew of gﬁ%ﬂ?éﬁ%&%ﬂfﬁﬁwﬁwmﬁtgﬁ?gw is a schematic view of a
net page Ssealkgie 408 tthenic AR hyfelligst@aiindrotoo;a SChematic view of World Wde
Web search results page; Figure 59 is a schematic view of an e-mail search
resul ts pag&sePia o vipwof afore subaispion PXoi ew of a NeWews search results
page; 30 Fi GiteelubdhulySRPRIR AL pikhBibafaiShage directory subcat egory
| i st page; an Figure 62 1s a schematic view of a netpage directory
subcat egor y Figmé 45ys aphegpaic vithoOf OsitpDSDiS e @EE Ao S0tODRYE3 -6 DETAI LED
DESCRI PTgO\I OF PREFERRED AND OTHER EMBCDINVENTS Note: MenmjetTMis a trade
mark of & | FEFBISEAREFRRE S8 LH P PR RSt S ia. In the preferred
enbodi ment , gghia7iisR Vehdmhiic GBv df Sne@@éirkciyle@elaidgmwor kK Wi t h t he net page networ ked
conputer system a detailed overview of which follows. It will be
appr eci at ed Fiskred8 isgerhematip g of 3 nepreipierastdp@A® Wi | | necessarily 5 enbody all or
even nost ofg b 05, SPEGE Wby 5k Rl ifeAlld afensi ons di scussed bel ow in
relation to the basic system However, the systemis described in its nost
conpl et e f orFgut W isacblanaie viswrea Wele Widk Web igxdclass dighamy ef er ence when attenpting to
under st the_context in which the preferred enbodi nents and aspects of
the present “H’fﬁxﬂh‘ﬁ“&‘r‘i”%ﬁS‘é"f“éT'é‘.‘N"Yﬂ““BﬁF\“%?" "mary, the preferred formof the
net page systrpin £Wl@¥sticicrd Mlibendck dbRhafase in the formof a napped
surface, that is, a physical surface which contains references to a map of
t he surf ace Fe Fiistischengticvipy of 2 Eghajpkelsydiae®® system The map references can be
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i npl enentation, the nmap references may be encoded visibly or invisibly, and
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Figure 57 is a schematic view of a netpage search results page;

Figure 58 is a schematic view of World Wide Web search results page;

Figure 59 is a schematic view of an e-mail search results page;

Figure 60 is a schematic view of a NetNews scarch results page;

30  Figure 61 is a schematic view of a netpage directory subcategory list page; and

Figure 62 is a schematic view of a netpage directory subcategory entry page.
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conjunction with high-speed m croel ectronmechani cal system (MEMS) based
inkjet (MemetTM printers. In the preferred formof this technol ogy,
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printers. PeodnjufttnGat highisgdddintoitliceiBeh@ice syslel (MBISS) badeddnideicivtara aplilteys. In ghe preferred

subscri bi ng foﬂxe Lfﬁtﬁélé‘cmﬁﬁgy NEIGHSy Nehahedd Qharhiph-guaiyl pRglin@ 13 Chade Fdie affofi@Seltd &fuhent! R i1t
protoc ol s. glietr rreS) glzra‘nl al n%t%ge ;FM?J::J@%E%&Q&N g’lrargctai Jnls Lﬁlhgdqloﬂﬂ\q’vs;lﬂgzmguthe«ga séGg&Erdl ng

to individu rlnter can red to

su pp ort any slwﬁwge%mﬁéxﬁgﬂ °°lgﬁ'db°$ sn%hdp adgo ef forﬁaswavxgﬁhon anp comF 19 e#ngd(l_')' net page
pr inter $15 In the Rf&Ey Eer pﬁﬂer bDiBis RO B6Wina bvaifbllity & &%baﬂﬂﬁt@@@&esp €iblelssice B avdiRblE|UE

I dentifier. t Absp yl?ouslr;:% ds in rIl?XJn ¥ esa’an &QL I'nﬁ&&t- Leglg Q’Fcrmg Qlloﬂﬁaﬁﬂlnt@rﬁtrt Q@&QS ﬂr@days , one

assigned to hb ser Lo naint ain a
di stinct pr a‘fﬂi‘“f"é“\%?’% o "’Fségb"é‘&?*‘g“t"&“‘a “’Hé‘? (SR "Bt 56‘1‘“" °‘§‘E‘°|°‘6’?f Serversor o e

appl i cat i on audpgrdmaee deliveinfselg e 15te T “a’i‘%&‘a‘t‘fé ufing GrigresPET R L P e

regi st rati onithe@s sesyste|wilbdpghatd niortlglevdly indwith therefay be trssraeseppbly/fpmatconsuBey’s paint of visedbunt s.
Thi s al | 2005 ofier GRUITRNS, the RBbYHI SR EnSis koRedda Hidtelirtrerktyln &ill bolhed ErbadGnts Bib fegpagk ly@entiet page
pen. The. neth&@%as.xgsgam%&&aunmmer.meveammmm&rt he signature captured by
the netpage pen with a previously registered signature, allowing it to

aut henticate the eipazé mblicatie@rsdriess 4 oh the Binageneyormresonfigured tordeliver prinupityPubiitationde r i cs

can al so be nb{ﬁééq;mt«% peRdaicd Yublicsliomd fark Belivered auidiRiiGilyQdlsubsAibing dapagireibtpagppoiptening an¢ | udes

fingerprint nﬁﬁ;gﬁiﬁg i &net pYOﬁ:[Jlsfﬂe@gahkeﬁ]pugln&l)rg!nl fﬁtEredWonmfedtagﬁdlﬁeJlﬂ@.ﬂl d@gbeib.r at i on
server. Although a netpage printer may deliver periodicals such as the

nor ni ng 2Bwspaper AnkthdgQuititer 8 8¢ coiifiplied fowu@pptt g nymber 8fpery, end@.am ciyevork withfapypumbarPt never
to deliver lﬁ&ﬁa&' ﬂrlﬂiéri ﬁ:dhe]pw&lﬂ:d Iblehentatlof) edck Setpfpé feh @ds la @klqué @énhfier. iAthowseRdld/magl ddve wer S
periodicals c&f;éam of SRS 9&,4 Gbhs, Qe agtgxw Eo%cﬁ ﬁw,@outohms b Orn QUGS Eh-usel B rleihhiS a

res pECt th e fs%nftgp@%lh pe ect to a rrgtpiﬁapqucanon rver or(arqg%atlm n e or e-mail account

which is vis 0 an e tel ephone nunber or emuil
address. | NETPAGa n‘&}/a‘g‘nT;El\AaxNBﬂdlm‘EE&EEURE nEﬁ@heg@b}lcﬂ@herﬂDdeimkddwobdDenmmn is

descri begg ushdp gcca...pﬁt.z Llﬁds Maqﬂérée Digmdnd ) bkAGBretl WlMopized bsAE The AbyAB! AN Tho netpage
SUBSTI TUTE SHEE on (s?'ver comg, the Flgnatbre ca]\;é\&%dg%congtga%c pel‘P \S&I/ éuQ)Q QQZ(Z é SIgllatU\JC, 8"0@!an§ S

di agr am con<Pets asses..con ed by relationships,
two kinds of®3 e BHens '5%’“%‘? o °'(3‘f“’"l°’ﬁ"ts‘§Yeég‘f'°' H?é'fﬂé'“ °ﬂ§ oetat VS"% and
general i zat i @wapme'ayymﬁwnv Framniah repledin @ dmilgrorpehy wmasbwslwpwveb nship

bet ween obj ] ects, tﬁou%h a ntl \{a\%%rl?nter mab §e;n?e‘r I‘F %§ mfs) Euch aegéo Eg ne&spﬂ:@%ﬂoﬁluiez:ﬁénieﬂi@n

rel ates t ual cI as er st oo
class i sgg t Hbf®) it configvred gevery{p, deiveg “"EPI’”“ﬁjl jpnk G- é’c‘fsé’“’g'f"d Pyt °64’ §§”°rsq’er\'lv§é%lf'5"s's A

is a gener al shzibed orytherviscaitiprasd Borces. kndhis reBpedt, dhe adiopgg pripters uplify & ¥ magfine ar e-maibaccout, L
does not di rvaes ik yisiteupgiink mSIe-0v0d kilewd thekgphonadkatled of amgil addréss. €.  cl asses of cl asses.
Each class is drawn as a rectangle labelled wth the name of the class. It

contains a Ilst of t he attré\?utes of the class separated fromthe nanme by

h tal'l NETTASF SXSTFY ARPHTGETTE t ed
]?I’ O(I’;r It ﬁgna? tri Ib:]te eEac OF"?& moSel n éhe ﬁyétfm is ?es {llﬁ? uslln% a l?nr}sc1 iaodfl %ﬁnﬁuag@a) CESES Qag‘“% E

I zon lagrans whi ch

foll ow, however, operations are rer An associ ation is drawn as
a line joining t wo cl asses, oph%@(ﬁ%zﬁd at either end with the
multiplicity of 10 the associ at ult nultiplicity is one. An
asterisk (*) indicates a nultiplicity of "many", i.e. zero or nore. Each

and




association is optionally labelled with its nane, and is also optionally
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or tothet e or nore flag bits may, for
A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted o the netpage

system via the nearest netpage printer. The pen is wireless and communicates with the netpage printer via a short-range
radio link. Tags are sufficiently small and densely arranged that the pen can reliably image at least one tag even on a
single click on the page. It is important that the pen recognize the page ID and position on every interaction with the page,
since the interaction is stateless. Tags are error-correctably encoded to make them partially tolerant to surface damage.
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10 exanpl e, signal a tag sensing device to provide feedback indicative of a
function associated with the i medi ate area of the tag, without the sensing
devi ce hawypahsng efer to a description of the region. Adgiweeerpen my,
for exanple, illumnate an "active area” LED when in the zone of a
hyperlink. As will be nore clearly expl gi ned below, in a preferred

enbodi ment, each tag contains an easily~recognized invariant structure

whi ch ai ds i niti aheneigbepade seover maigsing a wiinuerage sr@snbeér Sach printeinppage attowirg ittdr@in@ihh ect  of
any warp i Rgiaeelor Byr-sipiRd varkds foibguf (16:8n tRfpagb¥eschigiich f& Slasgrin@ nia@CesS. The tags
preferably tile the entire page, and are sufficiently small and densely
arranged that t hd&hqseisjonehipetives) theppge dJescriptigny e page instanges ind thpRsintpdpetoaga jeshovd i Figurg j ng| e
‘click on tHeThpariyrd nelpbge msy be pROOF 4 @intkd riethagé dotument e The p@e DNGe Isasspoaed wigdpgie the D and
POSi t i OrG ORetRpe@ringer WHith FrinBEit and) Mknddrd the nbthhge upbPG} reqisstedlte the interaction is
stateless. In a preferred enbodi nent, the region to which a tag refers
coincides with an entire page, and the region ID encoded in the tag is

t her ef ore d¢nonyM5B&=Meh t he page I D of the page on which the tag appears.
I n ot her eq‘% di m%nté cZg tthe region to which a tag refers can be an
arbitrary stbregi'8h °£6rpa e ar ,tgler syrface. For example, it can
coincide with tHERE5HE g “‘gi'?‘ff"g?’ E{Fe" ‘él'l'cgl‘rﬁ"ﬁ?',s’ a‘fdr‘lh"\ﬁ;lgp“ﬂ’ﬁ 'Eaétg%“"@'ﬂg“’regi on
| D can di r a8y eaerasp fofain frgs whigh reiptote the 9eion s aorhelper to thedig] Que o more fag bitsagy. £ Fij el d
Preci si tth (chintls ignal  wgwsersiiy dévic®@ pravide BedatiGndichtingpsa fdnctiop ts@tiated ¥iGhe Fardiadaggofont ai ns
120 bits Oftag] withoodth¥Bdndig Bevicd hyig Goddfek i a AdsckifiGds Belreghih. AP per by, Tr Biarfplclillumias UM NQ
a maxi mim taQ.;.Ar S8t Y mOhne 04 npp&fncSauare inch, a 16-bit tag I D supports a
region size of up to 1024 square inches. Larger regions can be napped
continuously w t Rewui b¢ mearcRals explginet! beipwi imgprdfddedzmdiment, eprh tagiconpingan aily ugdemgyd
abutting r egiam SrudROwhith G inithectd Omdwiich aki@Gh Aimlzk) A dFRNS and WO infucci@f e O A
M| 1104 1 ighefade @by Ik dedsing ﬁdaéss.ﬂkfa%%{e@my tile B brfelfd Bagd, tha BEsuld DR Yndl sk tatrdnie £ d
122 Tag Lol b6 0 i kifcut 80Dl Qhod 3 é%tpa et HAdRRL L ERReded
using a (15, 5 Iféae"ed- ol DN coqe, Jf'hl_s |_eI° S ﬁ’fﬁ H08™encoded brts

consi st i ng P#f DB 4PBHHERMB FER inlspetiopayitytheppes S‘Q‘ﬁ%ﬁ‘b‘f’%‘"@&é‘ﬁ?‘“”l’he (15, 5) code al | ows
up to 5 symbol enfafemaCnidBmenCRE G boSichIGz reRRUSINAL Hith ah enfire pdad, ankt Bie efdn@H ANt Of
a synbol erro 3 s

[ .rate .o to 33% per c rd. Each 4-bit s ol
oy ooy ot e i et ohtit YD gt PR oo YRS B ot ROty |
six co g &eaion o which g ipreran ha ¢ sebiyagy ubgseiog,of pagar ‘f‘l"“’tsl‘l@“’t”&'gf’.‘a‘“ﬂ*h [t " EHSERTER ¢ hat
a bur st er nigerong ¢ e imgractiyy elepénf, i @rhifhreege thrdsion Plcw diseprby fdpntify Phyintereffivg elemett: bi t s)
darmages a m ni nurpalgeqr_rt}erdatgf synbol s overall and a m ni mrum nunber of synbol s
in any one codeword, tTusS  Substitute Sheet (Rule 26) R0/ AU WO 01/03019
PCT/ AUOCQO 077 3Fiela 1U [Mokfetidion (iies) L 1€ | 1 kel i hood that the burst error can be
fully corrérepiedd T1.[803 Physical |Tag Structure The physical representation
of the tagllagk i iqcludes fixed target structures 15, 16, 17
and vari afEfdat-a—diecas—18—TFh fixed target structures allow a sensing
devi ce suclra re—Ret page et detect the tag and 5 infer its
t hree-di nensional orientation relative to the sensor. The data areas
cont ai n r epr esenttad iapasuig 20 bisef ivfondkitiv whirally allopatcas shoin if Tige EASOhedmixagmdat a. To
achi evepr @pfity of 63 Ger kqafad iRkl G4-811Q43 ID dufpBrista Rfiod sfae 57 G RLLGaR inctids. La&MdgldhsicAe OF
256)(256 dOtﬁppedetﬁimmBﬁ Iw%\ﬁ%m@n;ing]l&% D g'}si%n @fﬁ)(y b& Gsﬁxp abnxtgllg% %ﬁs%dqﬁps.al‘hg %-biw th a
di amet er of ab@uﬁ 4,,,5@0,,,At glhlts T €S0 33" on 1:h<=i bta@1 IS 5@& gned to be
surr ounded "B 'R owyd i G10™ g2 @illion tgion ritlion) difergpregioastobe uigueh e, " i et area i s
al so contributed by adjacent tags, it only adds 16 dots to the effective

10 di anet en.2af t lreg bagEnceding
The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This yields 360

30  encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows up to 5 symbol errors to be

corrected per codeword, i.e. iL is tolerant of a symbol error rate of up to 33% per codeword.

Each 4-bit symbo! is represented in a spatially cohcrent way in the tag, and the symbols of the six codewords
are interleaved spatially within the tag. This ensures that a burst error (an error affecting multiple spatially adjacent bits)

damages a minimum number of symbols overall and a minimum number of symbols in any one codeword, thus
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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 weoimotd i onally invariant and because a sinpl eceQihdsbison of its
aspect ratio removes nost of the effects of perspective distortion. An
orientation axis 16 allows the sensing device to determ ne the approxinmate
pl anar orientation of the tag due to th'e1°§/aw of the sensor. The orientation
axi s i s skeweinising thykkelihebd hat etiugpgeor dbbeditlly @meek | on. Four perspective targets
17 allow the sensing device to infer an accurate two-dinensional
perspective,,trang ,g.chfsug,Llﬁ tag and hence an accur ate three-di nensi onal
posi tion and®rie mwn m.t“te sgl ativ t

structures are re uﬁ)k sica rlc reseln | Flél?l‘f %1 mclu fxcdqarﬁc&si:/ruc{ures JS 16817%%The .
overal | tag &Pl dae e 1§ rf‘%%‘f“d?’g e "é'ﬂ'bb‘&"r“f‘@“""’éf?ﬂ‘rf@@‘t nelgief ep ‘°tdﬁ‘i°Htfé"g "t i mal
tag packithginfnitsgire-immaee prigptation rplgtize eyt sepsor. Jhe defa arey poreaipidptesaratipns of thadngiidup) figs

circul ar detfetic@nitagdamg, t his makes a circul ar arrangerrent of data bits
within the 20ta?ﬂr)t|nal To maximse its size bit is
represented by a rugiiPREBYE 5P ﬁ‘ﬁ‘a’F'6?‘??1"?91“‘a&f?'“&ﬂ"é%?ssﬁ%fﬁflf’éfe‘?ﬂ*‘°'b%7'“‘f"\i\‘b'6‘?”adi al

| i nes and t 9 percnaitiippicids glagcHith t‘!ﬂm&f’ ofppauict maf dtif rejphitieydhe [agiis degigned thitemrprndtd brensi on
of 8 dots atquiteed oftgdius 1 tth. Sirge tid@eidt geadslso conbribitdd byt adjhctnStagh R 816y afids 1 Gdots @ MEtfectiveC) , | S
at | eastifequiahetelo®mddgl S M ni mum di mensi on. The hei ght of the wedge in the
radial direction is always equal to the m ninum di nension. Each 4-bit data
synbol is repr eseicigingdessiptarge fruppurey A dggegtion (g dfpptlays thepsppaing)deyicq tofipytiplly desctahe g nbol s
of each of Tieeingss stsyroidenRrEsit @ roptioadlly Deddtaa bkausd yimplt @uctiop of is @prttriticregayeh Ol
rings 18a @& bOnel er@d of Perspedive ik e dricktalidn Qids 16SM6W3 Qe SsentfigSdedde 19 Goitbnfiid the

thS |e<r;; zgt ely aperx.rSale ﬁrHJ .ﬁ%Emal% Qfgﬂe‘i‘aﬁ §de %he%v%' Bgseﬁsk‘rerhi @.g,m.om@s xé JﬂJw@J th él‘&’d u@&e i s

d| g onentan mF rspe twe e a?ow tﬁ: scnl {jevncc t0 f%r an ace t wp-dl %/o al yv ol's
of the sane tode Eff "Fcf 5& ’Hé'l"?'k I"ﬁ’é'a{’&'fpﬁvmth
a tagged re@‘l"ﬁ‘ﬁ“ ?ff“a‘aga‘“%'\%’f‘i"s"i" ?F@““Hé‘w 9:'@°"“‘t“ﬂé°“§‘@f‘f§f"ﬁ@“"ﬂ’é’fl‘f"‘d@ relafg othefrsorapl e t o
see at |east one gnfif Guch@re ke |JgL§thro@ﬁhe.¥|hﬁthﬂ9\o£Eﬁt ter where in the
region or at what orrentation it is 0 positioned. The required di aneter
of the field of vTeareal tag shape is cirqedar.(This dMSm\onssotheh'@mfommelwpicmm pomegddr t he
size and speikngitggridQh colnbltich @BRhe cASISIERCANY rifk, thit thaslh drEulal diGhediaa plata BB QIthINIEAT MUM
di anet ergof mé mm,@ Q&hkmisd ils agwﬁam\&leswepk,%mab;mmﬁ@dgmm,@ fobat 162 aJa?egﬁoundalrb?mL' I ed

on a €eq ui | am? PnﬁeanJ llvoa c@x%é’tllk E&n*r%r ’liacgl &e% ummfmgm f megsmn gf‘sgcas ail‘l680 da:. andasg.iesg

Processing and g processi n deco ng p orned
by a sensin§ "B‘é‘v‘/}"’ffé"sg‘ﬂféﬁc”é’sa' 'f"ﬂé""*}’l t‘“ﬁé(‘d’é”“’ﬂé‘ﬁ“f"g’ B4R ©fith wedgs iR ruRkAreckRR | ¢ o
captured i nagess esualbethqvg\mumqmnpl@eﬁa¢hr4tbma@Iwbql mngecms@msmmy oft2h?e~°€tysnam Cc range
of the |mage is det The cente ran t hep, chosen
as the hinary thr s‘r?#(’)"fr[;l ¥mb§71°tr°“%'°}'h° SiK Soflewoef st °??é°§'§th°F"'°%‘°° 't fb?als Pgﬁed and
segnent |ﬁt‘§ﬂ“tf?5‘i‘|‘??é‘€f‘%{ﬂ“ are F'@E‘ji"‘gﬂ%‘““{“? '“é‘“‘“‘”él’f%ﬁ%@" agdthelge 22) . Shapes
which are too smapl f.keR @e%gsm mbxfibe bOIGRE spais WO L okl G hbols Bible Gme 6)

RO AU WO 01/ 930}9 PCT/ A 773 11 structures are discarded. The size
and centroi §°0f each shape is al so conputed. Binary shape nonents 25 are

t hen conput ed (at in2dd wfshporteazld-ciBirafimctionith attlBRSSpiod MDY ichlRg dcAe, thassnsing dbvite
subsequent | ¥, @Qﬁetts 00 1o HEirShd ikl sl S iew mmerr lere %h@p@.om BRI SricRtisign DY their

nature I3ﬂv a )osna}anea rfqg [e§ t"hatmletg'gf tlﬂeqqg of v:gupof plg" sen%mg[ Jevn is mmore a funi\érﬁof lhg snz&I an? %pacagta ! ,? 0

aspect rati he ring targe ructure s 1
be | ocat ed té{‘f“‘géﬁ) A ring has the advant age of bei ng very well behaved

when perspective- msmng;&raﬂr mg\@a;&m RHEmi BEHEE JneRMsoPRI S RQbER bikh 8dgaNd

rotation-nor mal i “qugamﬁnan SNaAPL Sy ioITe Bats. Once its second-order nonents
arc normal i Zed thé 'S (fr hto re ognl ze even if the perspective

distortion was S|gn|f|cant The ring's original aspect and rotation 27

t oget her prozs de Tagleagé Proceaghiy 208 Deabihngon of t he perspective transform 10
The axi 856t ar get Sthe tigimbe rocdsbingia®l dbdading H@frinedibPa doving d@G@ buelChs theudetpagBpen is Badmol i NQ
proceeds byraRA! WHilb\kaght® infade Beiry acqled R ik Fidde bABStd dPhaRisEe S BRRERze & siRAT S,

and r ot at i ofROf MR o Gngh R fienusedtLs tnk £1ky TG DD Sine iofBhGE Thelimbee IR BIBALHGE

nonment s

segmented into connected pixel regions (i.e. shapes 23) (at 22). Shapes which are too small to represent tag target
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are normalized the axis target is easily recognized. Note that one third
order nonent is required to disanbiguate the two possible orientations of
the axis. Thgoeddaee i s deliberately skewed to one side t‘ic’i‘ﬁ'ﬁﬁonfokﬁss
possible. Note also that it is only possible to rotation-nornalize the
axis target after it has had the ring s _normalizations applied, since the
perspective 15 distortion can hide the ki s target's axis. The axis

target' s or sugduRgdre dis@tdedt ThOsize pid Cutioll @Rachishaps @1 kompydqar OXi mat i on of the tag's
rotation due to pen yaw 29. The four perspective target structures 17 are
the last to be | oR¥¥pelert Jemenn?s ahiy foprted Gl B hope i Y5 Protfedhrstasinfre
conput ed bamksehuanty lqcieg tergeksrerivrys: St shapt mamesitsate PXhely indtynagnvprignt phpesitipn, andjcambrdasityx i s
targets, thsadeisp@aissartspeobwtidamial the ring, and the rotation of the

axi s. Matching prgoceeds b%/ agpl ing the ri ng' s nornmlizations to each
shape's Moments. OF&% ‘tHefvsd ég’égﬁ‘d‘l W e Ttg o Pecdviien ofl btk PHle
circul ar pebdyyd chin\perspechiyejisipricd. Ayfatshing groseeds by anact-pryTizing and pieonrymalping dtshapy’psest
to each esnmmag ewe PpEsont-prden mpnents zcknermalized tharingdsteshto refdgeze eves iihqr@kpeieniisoonds  of
the four pews pigtcdnd/ thelring'sOaikisl Bfe@ add dtiont28 koghertpfoviliten kAL approximation of the perspective
perspecti vegfirsf orted corners 31 of a square of known size in tag space,
and an ei ght-degree-of-freedom perspective transform33 is inferred (at
32) basdd on sol vitagxis taest sweduie- 16 e et O logepd Gt 38D Vtching [p@tebdn by doibéng fite uing’s

t ag- space aiehaiiARE e cach P S mid@htd)ind Pitiok-Sorna RS thd 1QsAKAR Qbrients. Bacs itsbddn@larieiimddss  Of
Texture Mapgpi RehafiGhe L.,rmgrl i;/msmp;eea?.m!\{&anh@ro& hl G ek RomelPRRiguireddd didmbighdiethetwo:  Of
Gal [ ornia gleReidiGlg¥r kel Hluhls HERN L o W (el i s e nd 957 e
contents of "which are_%erel_n |_corpor.d'te by ‘cross-re ePr_enc;eS. s‘i‘he.

i nferred t afefsiide PBiop-ETREe 8 & e afeeiHiared Hraing TameEeiepicd teete egPetitco) ect
(at 36) I@achistuginwnhisae axissreers e Theiigneet syriginalgotasiprerraidds p pseful prpmymationshbetgither e

t he real - vatbubddpospinyivan i s used to bilinearly interpolate (at 36) the four
rel evant adjacent_pixels in the input inmge. The previously conputed inage
threshol d 21 is uSE&"PEPEHEEASEIE T HE>T B 't Pedageted 630) Fogd ertipeect ¢ &cif nopieps b t
val ue 37. Oweempyied bagEen tetiknawihipatiy) reBtionships iethiying pnd etist et ehd aspaqt apdiyjtationgdithe ringach  of
the six 60- @i the iX@iewhf Hodxia Mathig Prol@atDy eiplyihgShe rith3 o Otkaithtidnarb eadhShapets Goryehte Dite BGk
decoded 201 t ScoRbrderiomehi ke KbAARAARE clthibrSerdpltivk @i are cd¥Ptb Roofrbe bind bl Rradt ACIRWD Lalh

Sy nbol s are.g gvp)l:og&!m iisrlakﬁlcag gﬁmrﬂe g{gga? Echtroﬁ? ofgh?_ﬁ:gr p%?p%&m&ggé ar?‘{h%g&kiqlgcla lée::‘]l{\e;l y

de-interl eave _dudr_l ng the §aﬂgl | n&h rocess g_tag%e ,
sought in aPSUBFER drotRe’ PhigaeRhBes speh ¢ 87 1 el eRe g Tidant ees
that the 3%, is ipferref Gidftbased & spjeipsithe ypil-undersiond suigsions relatieg, the|fqur tag-spaen | impeer t ag
i s not founghacaprift pircere Slekuat, [Py Fulbpatie of, Tettiroviepnhg apidmagp Werbitel Miters Shesis Bpopided
for the 26ur EESfU. HiCaithia alBeikady, ToHRGIRSoRND UCEIED 39/516 JUAOWSK thetbribntt & @Rdhlady hetkin

non- m ni mal jpfolp6ihed pfosMisEMel 93, an al ternative strategy involves seeking
another tag in the current imge. The obtained tag data indicates the
identity of the r&ginfmddtesiagitorimmegspichirsitcdivp taniirmt iSneediomajdct (0 P6) ekh knéve ditals

Wi t hi Nt hepdki®d iinOkk. spabdint@ Eradd lsgade OB réai-v@lbed &itiénf is dséGo RREIPinEipolatd (3 6P thE REH ON,
as well as E%t%@eﬂt@!xl_ls iPrhd :ﬁ»ﬂttl é.ﬂl@pr&ﬁusgfconﬁnm inggemlresﬂoﬁ 2{19@& to tlﬂ‘gholdmcﬁ:guft %d (at
34) fronggt hgr ¢9°%§ﬁ'§%5 IV &t ranstorm 33 observed on the tag and the known
spatial rel t5ons Ip etween the SUBSTI TUTE SHEET (Rule 26) RO AU WO

01/ 03019 PCT/ AUOOGA&EaN E&D data ElR37 nf@ btenSobtidely i thS avhy, 630k iofthedi €o-titlRexd-Petumorbco@Pdrds Gal

axis. 1.2. 54edAd @MiPro REERALcE s 338125 Rdda bi inl ot Kok B InORdeldel syfbols Asachgida indNd @

tag-relativg pen transform. Befare the tag |ID and . the tag-relative pen
| ocation can be PTansl ated I nio an apbsolute to"'csaa'?pll"g1’1’""\:/\/|°ss't hin the tagged

regi on, the | ocat Thefing@fgerti hiontyadghtvh i ditiaian of the ibhdgEwhbse Gatdikshifld ik imkpe gurinBedthat thkhi S 1 S
gi ven byssa fiOf hERE s pak of Addfaidkc3. ¥ torhpibec R ot B&HE bhd 51R@sstllly adcbiePmdn AORRGhsificR % ON tO
a corr espong%;ag] fLrQ&%Er'reQr}?ﬂmeT Iaﬁ'entagﬁguaga e s(gilngasoacrq}xda rlpmnkns-mirﬁrlr’l]a? 1d (I)f r\]'icw Il%,u trne 22,
as part of the netpa e printer c ass al agram A _ég map reflects t e schene
used to til BPHES gﬁy?“é%éssf‘é'&ﬁ"b"r‘i“”\}%t"l‘f“fuﬁﬂ‘é?‘ag%lnd this can vary according to
su (r]I f ?ﬁe type. WER ooitbdrigRitindicAd B8 Menfit P InOson SI@iRiR: 1heE ard BDBRsifioh Ldmag% sghene
an e sa Yaher ik ot can - ag map.
nEe lreﬁb? Ar;l Joﬁgn %ﬁﬁ@{@%\e’é |F g%/ rlg%aog, \?sa‘%}l %%\17?)%%[! ﬁnent}n ne.is §fﬁhml‘?:ﬁ, lg%!: p
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transform the tag map can be retrieved, the tag ID can be translated into
an absolute tag location within the region, and the tag-relative pen

| ocation cipkmssdded to the tag location to yield an abs@hAdd@epay | ocation
within the region. 1.2.6 Tagging Schenes Two di stinct surface coding
schenes are of interest, both of which ijse the tag structure described
earlier in 15 this secti on. The prefer %d codi ng schene uses

"] ocat i on- iperch pinaital ;g ind hexgss opisal &bsr eady di scussed. An alternative coding
scheme uses object-indicating tags. A location-indicating tag contains a
tag ID v\,hrch‘,5 v\helgl ranslated through the tag map assocr ated with the
tagged region, D& n_wthin

{.
t ag- rel ative | oca ool aq?glfle{slqlnls nge%gigD a%ag)téa 9{1 tag-relﬁwe per{ %r rgs,goreqpe taﬁTl;'and the

the | ocat i oW U vePrdoctenfnRe e it 2isliy lesplion wifip ke ‘Pgﬁ“feg?“n‘“‘t '%”“ﬁ‘?étﬂ“fgd”‘ n
det erm n@ ttheregiopmust begnevn This i @ivendn a fag mept ¢ restiop (Yhighomaps cpch doe 1D infadaggedseiondd &nent

i n the pageotgsding htiod Mheks 60 €lhsadi@em ubhb»h- ntﬂiwcIZeagbmnftheNMgemleylaies-agtahe user
interface elenment itself identifje | ocation relative to tgm user

i nterface el ement®Padm gt ey “"T&@‘é‘[“i sﬁﬁ“i”ﬁ&ﬁ W ey ey KRpRe g
trivially tphesruliptaeed ggitnghae tymamg Hing 5wt 21¢ 1oe sps e pyaberingisdieme ey ppareshgt g
particul ar nesaengmperface el enent. An object-indicating tag contains a tag

IDV\hicit?drrectlyrdentrfresauser interface elenment in e e
descri ption associaP&TP & 1P At e f“B‘He‘"N“’I'*th) gem Y e ?gﬁ)g" P he
user i nt er fragemchepame ca i diieved. fhe g dpiyansaied iplp 1‘"&&3@""’ ggrjocgion i the 'eﬁ‘Hk’t‘“hg t hem
al | identi olgltag-gehdve peh Beatvh oun & addeide theitdg fpgption s yizld brexbsol @ingelodation within hategiong t ags do
not, therefore, support the capture of an absol ute pen path. They do,

however, sygpport 11a n%a'petmure of a relative pen path So long as the

?ﬁ:l Ej : ggz‘lh az Zx ln![ 0 dlsrsr?rlncgsur?ace c¥drrrr}ﬁ Isc %1%5(1% oI‘ IVYLrgst? ?th o? whfc:l:l & tgges[ructure Eiesr.:gbeﬁ| eaﬁ:g‘ge 2 f’ ?’ 6 ke

can be tmharfts SQ‘EIQPUE’F Jrefest eofing ST “W\?‘E"ﬂ“%l"?’ﬁ‘é’ﬁ ‘f%@dl“ﬂ‘@ dg‘i‘fﬁ"ér@’ altgmaye fodigss
function i rrchev@pequ-lndmlmaa&h associ ated visual elenents on the netpage 30
as user interacti Vlgcat%!t |en catm a%coﬂamsggémawh hsgvﬁen %gate!‘l mrtofg[l @tg &g %Qe:ﬁtil’r%mrp é nted

page using an approp e read
by the sendigg ”El%!‘vl’ ‘i‘,‘E &Pf’d" ‘F%J?"'ﬁh‘”‘&ﬁp*i‘b‘p‘f“l 5‘1’ SeTYp 5rioa °t '5° is éﬂé"r W8 in

t he net pagdocaignsp ¥itid thejoczGonOUIRIPRPENIITM teNERioP A M EFY UPiFErmiveghedocpipnat e pegrglative
enbodi N2t 1f use inGlitheeeR@eAtin therpele pesegBiorchessaared Withithe rgi@| Nes@ly dhita gserdmerfics elegiroinelf | N

Fi gures 25 uﬂﬂiﬂedzﬁt a ILJQnoIa REVOB i IPCn S bIekthe & idtRGtaNRBtionlimicAlRSapE ﬁm tiially hl’ ee

structure V\H’B rm na enent's 830 are associated with content obj ect s
840 such as text Ambpjecutmtmg 18<dontairs i Yoz 4D @iligh @ity ideitifi| g @seipprivetementsie the ps@nce t he
docunent | Slesgfpilon B@th@nvnﬁdtpkéldﬂtﬂrthe\“g; ik th@zoRkaoF hé G4l in@ifacd RGN BdnTLthe3d indOr di Ng
to a p% t IcEHJn@EmkHE ﬁ!m a‘?l |d§n934 aﬁd tﬁeﬁeﬁte%dlslgéuﬁﬁaﬁg 6&]&&.«1&.@&%@'@%{7&@&:& s%ppw nat ed

and ot herw se

cases be as®HE 021"5%"“ ‘t"hpacon'ir’rg'r’ttg’°weﬁ%s"5‘t°n th\/\flf‘“’h&mg“ve P 1 g'r en?"gt's ther'h“?’ hos

associ at ed SWPt"‘H rpapfafy erceeds R i PEPEFreS R tEpuenIRUE EPIETORET MEFIN BT PUETIY™

PCT/ AUOO/ OOWVﬁthma&@keeverp@H&V#gmtﬂeqc m nal el ements, partr cularly where the

;gg ; e IntS 0 PJS gC Ij Z S ﬁ“lle‘ 6‘& 6 Eematlh? gags Ec%gnnrll F;w d)era ltone »gith asso%ltatgi vur.lealee m?nﬁ on lgeorﬁty pent and

parti cubtr 2pugitrrts ks ingeo S Wi B PeS &*par"atpérfg?*c FPBRIT L
capt ur ed t Herogidp todst fead by theysensing froicegmddir artapproprints FrepoyHigfts sviesated jnitho pejpegasystefhe  pr esence
of the nost abstract docunent description on the page server allows a user

to request g COp%oQJmem? D%A&?E JAERLs Wi t hout being forced to accept the
source docunent’ cpe{ % cmbo amc]gt To{ amur?cntgngggy és%ll;pem% Qa%m{; gg&i{ﬁﬁr‘ r’.éﬂ:gs 2§an§ Ehoy

t hrough a pri nter Wi eren SI r “exanpl e. Conversely, the
presence of the fmmmaﬁatge@kted@wmms dekeBaral thrécildms. Atchia mbshebstrpaige tsdocurent 83 | ows

the pagsgss er.t;,\tﬁrcmtrﬁtanettutttr@vrhs‘sok.tnman EIEMe R 339 Mlassdtried with CohibnDdBRcts@HY sikh Radkobifetd |ty
printed Paqg. gbject %%%%%2 H%&Een§§4rntgpﬁ§br§x&§vuﬂf pm"ﬂcuﬁxeprageQIc Jd%m&gtt@ad page

descri ptl on ‘ﬁOHSI St rm nal

el ements gIBUUIEAEES sfalﬁf“ﬁ%{tp?fé'ﬁ' Shene '?fé"é“atéda" °§1’f’w'§f(%°'mmtd Hg%m‘ﬂm'"&dm‘ggs on the
page. Thi s 83wl it tom e be @Fsogigiad; Witk copters Lbigsfs Vt“'r‘f’pﬁt digirepfiomt oot Yed #h Bfer | i nks
and input fields. A docunent instance 831 corresponds to a formatted
docunment 834. It consists of a %sﬁhtg%ggeti nst ances 830,
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each of which corresponds to a page description 5 of the formatted
docunent. Each page instance 830 describes a single unique printed netpage
1, and rece¥dlpiazt® page | D 50 of the netpage. A page 'nsilé"i‘ﬁ\%od/fﬁnﬂo" part
of a document instance if it represents a copy of a page requested in
isolation. 15 A page instance consists gf a set of termnal element

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

i nst ance- s perssHopding jlerpfingl straens.onarticulitly, where by pratedt objdts bre Stlareled. Bahi gibtal iis@iice of a
hyper|ink edoanminind p@€ R dSatesribed sQAREN B aBow ilphaiRAE thioGkh a pdRichD pilinfdiceisf $heci fi C
to the pagerdoRslsdd roripht @ptkdd Blobhh biRP hBRES EXdnR bje Qpudd. f1 €1 d el ement
because it records input specific to the page Instance. An el enent

i nst ance does not Thepsente of theggos gletract décgpent désgiptior onglle eagiesrves allgwsa lnseasrequdnatofply s . A
t er m nal Sel edventnt sigvut ipog Grcaitt@icte e k@REDEUMSHSpecific BIREThE isttinafleQdRihg Bdg), a

field el emebugBdine wits dHBER paBlzY BF cxampfe. CEREIRRL presLnemem; fo.%%d doézﬁ.en%aée.%on' n
Fi gure 27. 6% th% f: sl-.rCEr a(ﬂlwg HE%}% s§ %i?{o %Qntl? %ten%et%{e;elml,r%[e nﬁ ?r! aé;%cnlar prlr\rgled g,ﬁe th an

associ ated style object a textilow e associ at ed
styl ed text obj eca fo8&sd dogument MQ&Slseloermronﬂaﬁﬁ pat dektripfiths 5 SBIOE wWHlihQéhsists oG

el ement  856of forndtted keiitiblicmetth BETER fofhiakba Winleld nad Nsp@i SAG1 RoReGs B iRRLL. GniORiEGE. 857,
a vi deo19| 'Qtwglr&%matel%x]tssWh%yp@rﬂnksﬁﬁp%%l%t ed video cli p Ob] ect 858, an

audio clip elenent 852 with an associ ated audio clip object 859, or a
script elenment 85®cumert instapon 33 SEresprinds to@tbraeed Hdimed BI4 ACbnsiBE5dDs seraSpags instivees $36]

Fi gure 28. & oAWhREGRespotls fo @ g Ededdibiond oDRGH-GH QAW Gnehd lﬁ&h(hgg r%ﬁanm:iogt}crlbé a H&ﬁd to
record any Qiqglpﬁﬁeh n&p&kn Q.QPJCAJJ ﬁ.gpagmn 5Eunddd, fh 4 w@.&phmq%?pama ac3RRL %s.atn% i rao

speC|f|c |nput el ene r ef erred or m of e |nvent|on

811 i s assocl éefemsdam” apaém uesf)a"’e°'i’f"’r'1'stance to allowtags on the page'to be

transl atl®d i nt o | Ofagd ihsAftS cositts of Wsel PG Rinal llerﬂlentTJﬁc&l@-EP/egﬁmuEﬂ;m‘Snlyggml ftid
preferred %@Qﬁsﬁc@-@pecnﬂ@ |Ma9§xgﬁn D&k Kaslglgcne%st? I’o§ a R)Ipeﬂﬁk glli trblcclgul'sg ?geco%% t, of

t
servers bz b tp sy el biR Ry B R s sie i ot otdervr s 14

and netp ag‘@’“‘ﬁ?‘ i ‘8?"@*‘%@%?“‘6 1 Flesent iganceidoss ngt s thowsyec o 59“°§l§e1'118 weh et refloymt er net
as shown in Figu rﬁ“ten?'\mal Imnt &ﬁgqulgﬁ clbnfeld |84?3t rh?pteriua nlen?egl % a ﬁcld clcnlcnt §45a Seryer which

recordsppel ationsh rin at'i ofrs and

publ i caf é|jon J‘é " "ﬁer ésDSE"““ '"r}ﬁm %zéém'é)%f’”fnbﬁgmﬁ%“t%'? ﬂ‘"ﬁ'&g‘{o\)‘?"l 9 @gociatpdstyle

aut henti c at°«3’§°‘ Efé él“’ém‘éfh"df“‘%[‘bf“é withaan associgted sylpdex Phlgct BISIR JmagstlenratfA? Yith@f associated

aut hent i catiege elemen 8§56 neralipélment BI0ovith &nrassprizRd Eraplim biect (837, @ligzo clprelvdnCid & with an
handwr i t i Ngesssadedgded dib GhibctSEB] ik in@BSlip elGeniChSTath brldE6kiBDANEclip SbjeR@3IPRAP Rrigd dGfam SET Ver
10 mai nt ai nss Al nksstla@dMbripl it PEsBRshodilin ARG, Page descriptions and page

i nstances. The netpage network includes any nunber of page servers, each
handl i né a subsetA ms ipagehs niztkamoeield 85 whik is ascd 10 aged Bedigiarinkadpend enedelpbeli NS
user i nput whihdeesot fpply to@ Beifc PROEmEnNSt ance, clients such as netpage printers
send netpage input directly to the appr 0|lor| ate page server. The page
server inter pret 3" §rRFeEH Pfr‘l’ﬁti‘t’“ﬁ"’élaﬁﬁ mape81 kigpsspgipgsd Wibesrch page instgpee to pllow pags on
SUBSTI TUTE USIFBET betrarlgpddntod@itionRay tikipret\O 01/ 03019 PCTJAU00J00773 - 14-
correspondi ng page. A netpage |ID server 12 allocates docunent I1Ds 51 on
demand, and r ovireg.aadmeat anci ng of page ser vers via its ID allocation
schene.3g A netp . Sk put

(DNS), or similar ?‘g? r%d:ﬁ%ﬁfd.mlé.ﬁ;a rﬁ%gﬁzlﬂm&%ms If sl T gﬁet"aﬁtp &° f‘%’ ﬁet wor k
addr ess of "THE "FEFIRELHHyLreLPIErs Raheme "H‘%@%é‘”&’bp’r’ﬁ'ﬁ“ﬁb‘ﬂﬂ‘f’“ﬁ@ S1547 & and

i nst ance. Ae‘?i‘éptpb'é"@é"‘éﬁ‘p"l“‘i"b"&taF‘@Y?"‘é%ﬁ“‘i?é"r‘“ei"ﬁmﬁesSa°‘*sé'r*’w1 whi ch host's
interactive net pafgeene p]‘eélsq‘rﬂ\{nl QNﬁ ] Aan\;ep\%&gcfcop#RlnhoFs?}Ipib seryer 14 is an

appl i cation server which ‘Fh shes et g ge "Ret pade printers.
They ar& dE¥CTH °Bsea(':1 N R (<0 R 0N o e \ S o (= é“é!'f"\?@f‘%“s‘ifsa‘i‘l‘d Pfs shbst ed
on a var? etsy‘“‘tﬁf"mﬁé‘t"v%‘}“ﬁ ofutpeptispted yeegstif epplivationf tapsepriondy it Lfse rpvidesclamgiwiiting: fycogpisiol BV|

10 Hewl et t stPagek &xdecribaimigbveStreatpagd\dage berver 1@ mar@inDRGi@enSiffirvibrcabodEpige Rescipicd Bda g ent | y
on a si Ngl enstios.tThe rupege Rrwtck MENAE aBAGMBof Gt erleR, wcﬁbaﬁ&hﬁg‘a@.ﬁb&c@&p@é’ﬁsﬁanés aibper of
hosts. So nﬁ‘:agggerva'lalLo fnathd 1 er ;nﬂpﬁﬁxls%pgaL pgg\é m%QeVJnQEQmPX nﬂSgt prl & s lge}{)iaegg %ﬁut and in

particul ar

dF ?y to the appropriate page server. The page server interprets any such input relative to the description of the
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functionality provided by the ID server and the page server, can al so be
provided directly in a nctpage appliance such as a netpage printer, in a
conput er wasdms@dbi on, or on a |local._network. --- 1.5 ThHiigwésss PRI NTER 15
The netpage printer 601 -is an appliance which is registered with

t he- net page system and prints netpage_jdocuments on demand and via
subscription. Each-printer has a unlque printer 1D 62, and is -connected to
t he netpag@wwﬁémmmwk via a network such as the Internet ideally via a

br oadband COI’]I’]EC'[ Ic:tonc lD servcr IZABg{estdocumgang%rpc‘e rowé:selcalélt: lam% SfEt E:!r:err\]rgss in
non-vol atile ne Vo et page printer con a no Stents - St or age.
As far as"?"ﬂggP”Vé“%%ﬁcerned "the network is the conputer Net pages

function interagtduysl a.ma%msnwaamab‘amﬂm%éom Michifar, b henvmhftgé}tgetdte
distri boit QDL RAGE IR USRS schnukiiER m&t@@&taaége%mea” i cul ar net page

printers. The netpage printer receives subscri het page docunments from
net page publ i catAl omage eppliatios seivédr- 13 Ea @ lserverchghichl et tintdregtivel hefpbige iafplidaceh. Amethagd part s:
the page |pay&iith ServeraNE arl adppficaifon bebtetwhibh¥tishe@ Aékrge dSTRGRs © RIpRS brineViheg e ffibed at e t he
pages. Begalses-qf.Personalization, page |ayouts are typically specific to
a particular subscriber and so are pointcast to the subscriber's printer
via the appr opr iNaphage spragpcanche hosiet on a Taipty of-n@wtk skrveRg@forddfroCiiatufachiddns sbich @s IBMher

hand, 0 € Hey@iricdrd, Yoo SRAMAEDIBrfaft servers van 47 cRbubEly RS Ho QHeS singh ehue? Gin 8 €

mul ticasl dIsthu@J Jwer%qlmﬁagrro'fgg §ome prrah Wtﬁrﬁﬁhctﬁlﬂ };rgﬁedaop Q&pgég ';et*v@rg, gnd \%cuﬁletrlver S.

The net pa e |Qnalq¥ pr%vaedlbotge lgeh'grer a}gel sernr Z gaxsx la]st % péolylgg H;E.ctlr \?I ﬁe agf. ﬂ)&h 06 u?']:l asa

content int casts an cas ece tcast of a
docunent’ §°‘@§Q@"°f 398’0‘?‘%"“"(“15‘@'%3?’?’%&*@?‘“%6% which nul ti casts |f any, to
listen to. Once the printer has received the conpl ete page | ayouts and

obj ects tRat defigierrhdrPri@eunent to be printed, it 30 can print the

docunefg The pPr irktf@begd FHadkrebi-i8 SSapfitick Which ratré,s@etdv.@agln@pyge @ystgxaﬂgﬁnms nepage
si mul tanequaly, mc,ﬂgat Jgd il sgﬁémm s&h'&mén uquetpm‘%ePiBté:\?Ef.s

Pabe!

engine contrallers [ m pri ntﬁ ds 350
for this ﬁﬁ“t°5‘o’§é“°tw°’k”7'ﬁ'é"“b’i"gﬁtt‘“ﬁa '6??5??@§"§°°8'5ﬁ'§'] sts of two decoupl ed stages:
rasterization OfpRa@RidchiP Gl beRlkily RRines inIBH o RAGH, DO ncipie pridicd cBalnbB p@iscrage

| mages. TE'(%%L %gtg%s LJJHQc%an&eQCtﬁeSn%Q &Fﬂ EhpfP NG %&%}8&“ d&ﬁ Sivd] ﬁmz féce and

st andg,ﬁ;qj ! "8 %E - - exed print engl ne
contr r‘"§°‘t!‘61‘t§’l°’§f "Bf"s"é 858 °|3?36t§"‘§§* B pndersen B PR A AR AT T er - and print

- page inmages in hRakipdgd pRier SHRE QbsoHBaZdRiBhgd \iobdmers HRm QREREAfubliRlon O rvels N8 B! Nt heads
in the pr Id&&meﬁ%%stﬂﬁl&d m_twﬁo-pin-s t rp&g@&ﬁ&éan@?& Qﬁglaﬁqmugpdfbje&sahi&r doﬁ“e E}gp V—--e the

opt I on tOBcueotf c; m%? agg yo! l ic; lP ccttec ul %nber :{' intc; he ’
restricts P Zh"@'l’\Rn & %'?Tﬁﬂ?" ar &KLt © PREpAGE T AT RSu A B e pages
have nor e s{P§ ’tsé’di“°f Y herapreparigte paesso o At Rmpse PUirete op theth depy, ¢ frsaltyjsipaqedywith

(, Rul e2526)>!heﬂ@$¢\@brw @1¢®8@§90@@F&bﬂmn@@wgwppr@prmgess they are still

O ssed S e D g R e HBRLCUP LIS, B LAl BELPRGCR 0N, SHoCt S Of
paper. More specl ”ltf’§ BOHEPHEGE BTt TR f 6'nf°8 Pedlal ised
sur f aces, mdtifesy Ade "’g‘l“’di’ﬁ@%”‘“ﬁéfe dpsPmeriis gqee 'yﬁb‘ﬁéﬂ

and supports at |east one tag tiling schenme, and hence tag map, for each
-surface type. ch descri t

actual Jy 5 usedchetﬂ"’p”(rgif'“%tlﬁ a°°°agam"°mh'ft°"6ge§a “mgaécgsélgaf% ¥ J“"T‘h' lﬁé’\'f"ecc'ibtcurrent
so th t FaPagbederEmfit s tags can be correctly interpreted. Fi gure 2 shows

the netpage pri E‘:k%meﬂa@eﬁés Qbﬁﬂ&@aﬁhw%ﬁi h&‘a@&.&ﬂﬂe&! y o bl sabsOF A k. 1t QfQfsMat i on
mai nt ai ne e network. A preferred

a
enbodi rren?“"' d ‘Pfé“gﬁg‘t“ﬁ‘a %81"{‘]ﬁ’t"é‘f‘g"i“s""'&é%@?’?"be'ﬁ'" °ﬁ‘}s %38’5&"%‘?""?5& ail in Section
6 bel ow, W th I efegirRGRcesslc8isidrioWE RSupled bileQ: rdsrizatibfof bagPuedbriphlbtl b expiMlidalahd1t heads
.The net pa%u@)ﬂﬁp&ﬁm %cwﬁfﬁ&c%méés%& ﬂﬂv) %H.sﬂmbesor HB{'&ME& 7 Wheil§ mpaiage of

di 1 | 1
1 85 Pniedimies] it ok el Sotnof St st D g, bbb e GRgE Gl (1 ©

accept anc éme ichrgniged il °r°a‘15‘F‘?§ °‘t"ﬁa"t“"‘%f~"sr‘fé'terﬂ%@g*ﬁf inter have t he follow ng
characteristics; Printers not enabled for IR printing have the option to print tags using {R-absorptive black ink, although this

restricts tags to otherwise empty areas of the page.-Although such pages have more limited functionality than IR-printed
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phot ographic quality color printing 15 high quality text printing high
reliability | ow printer cost | ow i nk cost | ow paper cost 20 sinple
operati on wigamdsyesi | ent printing hi gh printing speed é*ﬂﬁ%&@ﬁﬁous
doubl e sided printing conpact formfactor 25 | ow power consunptlo No
comercially available printing technology has all of these
characteristics. To enable to productlo of printers with these

char act eri steges gy atelsli clpse@ s@isgeappl i cant has invented a new print

technol ogy, referred to as anletTNItechnoIogy MenmjetTMis a '

dr op- on- demand i k]St CREHHET Y8 IRES o RS RS Meregecialsed gurtpeatiniersFY RiTteRRd s
fabri cat ed D% pRgalistdcirieret wehtap elebeschrerprine bupepysst easteng sENS)pe, g Gippath @ dpyst onflagyUr €
17 shows a Wirgrgieme, 88 honee ke tipnfy each @Fr@AlpeI0ORgiap 811 MpanjdetriBdvinp fag Mibd @k acukine

net page @al sl phiit € documert REoMEasSIcRES wlOBD @ELmBH do thhtlind be e ORI LaS bedbMerl Mrerphi@l M @
1600 dpi pagew dth duplex printer. This printer sinultaneously prlnts cyan,
magenta, yellow, THECIENWERE PR PEvceees fitgla, refctiggeiripterzplptep imfyamatiop inkined breer  and
ink fixati v'eslslmeerprilmthmgpa@Inemt 300 is approximately 110 microns | ong by
32 mcrons mﬁde.i?'fa d Zze rlntln% elements are formed on a silicon
substrate 301 that™ii e '"'°"f P Gt gEerivey g feigihia frstion 6 bejoyy wifpyrefergpagy
drive circuPf@FHHRS 35 shown) SUBSTI TUTE SHEET (Rule 26) RO AU WO

01/ 03019 PCT/ AUCO 00773 -16 Major elenents of the printing elenent 300 are
the nozADe 3, tlhdi®PahtRealid M 303, the nozzle chanber 304, the fluidic

seal 305, the inkme h@p&@@)lstm; l:aﬁnop%Qlﬁ usmtg rﬂl%nel's%ﬁrwnﬁ‘g md§gl7ge oftﬂﬁal %&u’lg el lftic at or

b 3 t he
aﬁngOiPa{'Brlo Qcﬁ:ﬂ gt Jﬂ&m? ﬂl\ﬁ}é plez%ef’icf\r{c u%jet lasef‘l 6 ectr(g;io%grap{uﬁ dmz? ﬂlgrsl %ﬁc :fo\élgm g%?s“’“"rhe

active act u"écf"d’i"c"’b‘ésaiiﬁ‘frﬁﬁfh?‘a%‘@??e P“é“”ﬂ@’&ﬁ%f?l‘l%‘f‘ a3 fapctsrigficied to t he passive
actuator beam paipfowaffic fhinich& " 5 319. Both beans pairs are anchored at
their respectl ve anchor points 3f0 and 311. The conbi nati on of el enents
308, 3035 -310, 3itquligmeke@%i® form a canti | evered el ectrothermal bend
actuator 320. Fi qur &, b1]8 shows a small part of an array of printing elenents
300, |nclud|ng a "ére¥¥™section 315 of a printing elenment 300. The cross
section 315 is shawhdokhout ink, to clearly show the ink inlet 312 that
passes through the silicon waf er 301. 10 Fi gures 19(a), 19(b) and 19(c)
show the operati t*ﬂyi'\'}wtl e of a MenjetTM printing el enent 300. Figure 19(a)
shows the qui escen aE’rcs't'On of the ink nmeniscus 316 prior to printing an

i nk droplet. Ink &8t ai ned in the nozzle chanber by surface tension at

t he i nk2@eni scus sn?aﬂ;ﬁ,pansl. at the fluidic seal 305 forned between .the

nozzl e chanber 304 and the ink channel rim 306. Wile printing, the
printhead CMOS cirednsicptpsntiegi st ri butes data fromthe print engine controller
to the correct ?h “nns'%l g elenent, |atches the data, and buffers the data
to drive the el eCtrodes s 8 of the active actuator beam pair 308. This
causes an el ectr sifilthned@idofibRBitled briai@ass t hrough the beam pair 308 for about
one m crosecond, resulting in Joule heating. The tenperature increase
resulting forom Jbﬂﬂ?%‘f??éfi‘t“l’ng causes the-beampair 308 to expand. As the

passi veggct.uat or lobmconsumptwn

No commercially available printing technology has all of these characteristics.

To enable 10 production of printers with these characteristics, the present applicant has invented a new print
technology, referred to as Memjet™ technology. Memjel™ is a drop-on-demand inkjet technology that incorporates
pagewidth printheads fabricated using microelectromechanical systems (MEMS) technology. Figure 17 shows a single

30 printing element 300 of a Memjet™ printhead. The netpage wallprinter incorporates 168960 printing elements 300 to
form a 1600 dpi pagewidth duplex printer. This printer simultaneously prints cyan, magenta, yellow, black, and infrared
inks as well as paper conditioner and ink fixative.

The printing element 300 is approximately 110 microns long by 32 microns wide. Arrays of these printing
elements are formed on a silicon substrate 301 that incorporates CMOS logic, data transfer, timing, and drive circuits (not
35  shown). .

SUBSTITUTE SHEET
(Rule 26) RO/AU



pair 309 is not heated, it does not expand, resulting in a stress
difference between the two beam pairs. This stress difference is partially
resol ved bywbhansenti| evered end of the el ectrothermal begggadadisor 320
bendi ng towards the 20 substrate 301. The lever arm 307 transmts this
novenent to the nozzle chanber 304. The ozzl e chanber 304 noves about t wo
mcrons to the position shown in Figure 9(b) This increases the ink
pressure, forcingMzpreleBRg ofdh printirig clpriesr 3§90z i ®zzle3Q2he nguplelrine 308 3tie N chanbar BIK,

meni scus 31 6e thodidsesl P& the Thk ehanied B BoB, thieileVer 0 307Dkt HerBatok btan pain KOS IRIPhsE@ dcuatdr1 6
from spr eadibidg p 86 QkSctivdathBtouhbhdr 46 Gne Pssivt RBatP DG 361, HDRRGH 394 As the
tenperature of the beam pairs 308 and 309 equalizes, the actuator 320
returns to its or iTeyissid acoipigrternt goin 308 isEchapfeilly joingd dasthe pssivehyesuator begleaindop atdk joishe i nk-
dropl et 317 3 formpmbéakisepaits Arkandidrdd at their tekpextiva arctivl g@ine 12 &1, TheaSmbHRONT eléntantsd3DEy300,€
19(c). The 30%I7 k@316 RAHRBGIevrst cle@bhetnlafbehd RYiad BB, action of the surface tension
at the neniscus 316. Figure 20 shows a segnent of a printhead 350. In a

net page printer, Ffige 1P dprge pmathpart plapmariayof printee elaertsg00; ngludipg gl cfoss sepifopi3 1P of@ printiige
paper (typi eelehtyo02rhEerassction AlStis@wlvith@Cihbi, © FleatySlow the vl inl8tsS (PR vhsses thoaghthe Sicdd. 4 MM
| ong (about wi3fo of a conplete printhead). When printing, the paper is
noved past the fixed printhead in the direction 352. The printhead has 6
rows of 1030 i nt er B P&k l?ﬂ’)"ﬂ?|9ﬁtSPWQ““%@WEN‘%“GMJ“‘W‘WNtlwg“ito?\e six colors
or types of ink s BJR' lb(?)%hogy thé ﬂgsoénpplgsulop!)f%mte ik §\gh%¢us ;I;? ng an ?nke drop\%gglc

surface of the print

attached to'e’t“’ﬁ?g i TRt 56""35%&“’?%’{‘&‘%@'ime“‘ﬁ%sr3l6e“5‘t:°ﬁm’rfg?f el 3%5(7?‘“{’ e t'I”s a
cor r espondi PETts 84 i hniek Morlem3%1 t hr ough which the ink droplets are

; : rbg:’js T? pr event Wtu{a an Ztl?elpﬁnﬂgt}d%hgs L]Qtllh?%lst}o%tls dgtg tQ%ﬁnQﬁktMonpilQ&Jﬂﬁq ,-RX paper
q 5 IS ]% d?ta} tﬁ éwgtbj nﬁftm(ﬁ °f(L5L ch“g \?‘é"ﬂt{’r bfaﬁ' R,a, % i 0 m

and out 'Of f 'Wté“g °'e"k°"21 ki d‘éf’“& 'ﬂ%‘f“
drying, 35Thisevsengysisdrical st eipaps & %%é‘le beagm R OB £or 4bppEONEypifrpppcpy, rpsulling iy fogle heating,  The
Net page PenThkvapeatie ingraseseuing g JebizWeating cagses thielh@m pari38agmpasty &sttie ipassive acuppbeal | y a
pen 101, wWhpaG399 ikiok Regedl & SoeAFh AL ebsuGi ﬁH‘liﬁ & Gilels QitferendeIétweeh the 0 Ib@m p@rs. APl € and
|d§C g d g . : Rd P@ffekchde Qrbartédﬂpﬁso;de Q&Tt}:lél cai&ed \éﬁd%f @.Dgéc&m%al &0 &Q&m 336*\:%1&:.%9@ ?ﬁ@? sor
;Sugsﬁ"rle%m (ilh Ye.ver ?rm 967Q|ansm1? q"s mov ?)ﬁo the r'%gz[e alpaméeagog Cf noale chamber 3 dﬂ r? S| 40

sensi ng at

bel ow, the ¥4 &ﬂt“’f’"é“ﬁ‘ﬁl’“@mt‘ 8‘°‘§“é’tfé%’°\t\%"2 FmiS g E5eSEs fhpyink ngesspry f°88ﬁ‘t"‘a36t°“wf‘f‘°rt‘°tz'ﬁe
surface, an#f2eigaugingthe jnksmegisuss1§ tpbulge ks aozpleiifi03prevents Wy jpkanediscyg B 16 frdhpreading Rl ¢ 26)
RO AU WO 01&&%&;%@65&1%1@5%%773 -17 sufficient rate to capture human
handwiting (i.e. at 200 dpi or greater_and 100 Hz or faster). Information
captured by the &% “’f“%”“@ﬁf!fr“ifﬂ?ﬂ s REEntOP eapalieess the acaron 18 vt R U PPN i nt er
(or baséSst Hisiaidyiy the trealeoffof theekairoples #17/am e ik 33t ip Spnoizdstckembsy: estshopryin Figwe 1@ Be i t h
respect to tokre cakiROyws)icdprbpaction of ticshfhreaension eie penishsi e ed enbodi nent  of the

net pagc pen operates _both as a normal  nmarKki ng ink pen and as_a non-

mar ki ng styl us. THE®ARPRE A FEFLFELL bl et "F°s"“ﬁ'6t"’°t‘fé‘i‘?‘e°§ ge e "'ﬁg"i' ng the
net page sy sVidhefe paper Gypiepthic Hem dnjhe digeption 3314 Ehg segnaent shppyrip0-4 mm lpng (ubpy! 3% afe complete

| nt er net i nirigthdadOpen pEicgnthayetepiag@edpettheifiged printytad in G didctivn 352 THe ainthind bapiges oy St em
and has3@ Uiitdikieeddtiinglelinditd 300, phinkigktie fix 0idrs & BRWE ink 1Fblid Y tRAG@iepeN. Cl ass di agram
reflecting pen-related information maintained by a registration server 11
on the netpage netwBt he fRalrase phkerringiad diriag speptienghiorls guaived 320 irdacisdgéne t he
pen det er m miethead istraz38i. Fir oach @erit 30 theenit @ toromnding hatld aned hols 38 htrough Bhighalgdnk The
Nib is attasiedat Bedarofpicst e So2ikSQHid holsI8H fiof Gecdnfiig et&keamyﬂaisterbawmhcsdebrﬁtmrqar eted

relative togg pt,m,tcﬁﬁttgt o aif fhedd FSUnERL P ihe MR LR hotel Jtﬁnggm,glﬁpmmmk B sromIONE” -
Thi s al Lgws,d,l 0Lk 2kl Ve bl SERLON The page to De fclicked by pressing
with the p o) order to request say, information froma network.
Furt her nor e1athe fhenaeagbsencaptur ed as a continuous value to allow say,

the full dynam CSmQIcuv@sc%InQ{Lﬂ&‘df e nEt%gcQ&:&( ‘?M;Iahy%qen 1dh *\ﬁucp‘%&gqs%ﬁeﬁ& JQ.ﬁ.%uJ he

pOSI tion and entati o

PoFrar od - 184 SEE e e I o e o e s e T PP AL SS9 i b,
It decodes Y& Prsd ik tn appzppriats et 12 BFRSTENG 2 opheneatatard payriengsie: A5 Preerivet Bmorp dsiribt j ve
to the #8g Helowmesiven iy e wise the g in congact chitls hoyuifaceomd e peb frablé weege dhestaby  and
t he known geonetry of the pen optics.
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Al t hough the position resolution of the tag may be | ow, because the tag
density on the page is inversely proportional to the tag size, the

adj ust ed pagd hi/@er esol ution i s quite high, exceedi ng thgcqt) gjh'gwp,
resolution required for accurate handwiting recognition. 5 en actions
relative to a netpage are captured as a_series of strokes. A stroke

consi sts of a sequence of tine- stanped pen positions on the page,
initiated byffigenyasio chpvmmbuamnchartwriimdi ccao20p ipbér eschtepand 10D Bz & BBHO6IB4NbN ARifd iaheeVENT .
A stroke i ®naksgptel aug ydkssWitrhnkmideld© thP Rger (Or Bishicay, thd fifer BBLPRGA im%ﬂ@‘dﬁﬁamt he
page | D cham@@spect ik &bbwn)pigeigtenROr Mal circunstances, is at the commencenent
of the stroke. Each netpage pen has a current selection 826 associated with
it, allow ng the Thserferted enbediner pfithemBipaee pendpepestion as 2meperkiag inlo ped ait: a nohhe

SE| ecti Of i sarkng PG I TAEADekOhg Ssprcttblode@eYistndl BecSHS Fobiting the nelpaBeGled asia brovifng @§tenﬁsndﬁ£ i ned
time perl O Cwhenli hﬁas@'&’aﬂ fAlddet mﬁleal:eelﬁsh|n%geg§§%fstgg$wtﬁhe" ngﬂhegﬂlexpjndﬁsmﬂlﬁ I?!§ lance
It consi st SFléaieriJﬂ&vsmﬁgtpaé’egéa%&g dlgla Iréﬂ%lmg 5en—rela§e¥l 'nF)rmatlonm ttmned £ pen

relative to the background area o s N erp?’efe Sc'f“'i"'gse”ﬂ“
appl i cati on- sped’lgfl Wanner once it is submitted to an application via a

sel ection hy per | 1 wiken Sdr hi¥ &G Ot “ﬁa@rntpﬂg the F@Setcﬂnuﬁ%(s &#bn aﬂohcnﬁl%ﬂrel tTJE ko%l-r is the
nib |as t1 Onogaéef 'i‘h? ﬁ*b E)étt H&ﬁm QQJJCC tses:?sor ang lhf ﬁl%;[ g]rﬂne mb |s mtf)rrretect\i ?atwe to a tgrf)sgoédr to fnﬁéatct 30

net page pen, hﬂ? 'ﬁ ove, t her

non- mar ki ng" Sty us ’Fu"f) i §°wé'u}r'?’sé’h°f”sa'ﬁ‘§1’fweﬁ‘€ﬁ“‘8fl‘ F%6h3Le °"él‘%WrPfe€5HE wiitis Pt y | e
925. This i® t“HE‘e’t‘ﬂ TPy, $3Y. dnfarmgtion frap & esbwioris tFethermipre, Ithe fobve is papiredoay a gontinagapialuc @t i on,
e.g. in resqﬂ@ns:etht@lvmwmgsrgnatusenlbeetnﬂcmg a color froma palette. The def auI t
nib style is the 1{,}& bensd:t=t ssociated with the current nib. Strokes

capt ured, t hrough aPpé %t 'Peé REYRE WV STt Pt e bYsigging in G isfErdhe
strokes |8r ePENBBHBAFOf Y PF%W*BHW&%T‘“‘ pilhy B gecqdpshe pearpst tapciudcemmbutis the positing oftclbibst y| e
Wit h whi ch relitieao tytee fom the ebekrveddBrspetiva digardon orf tremag@imag @ thielieb i glbmEtGREER: peif opiits.
printer W tAunansiteositibn resaitiof 6 BEEkh 6164, bekdl@ P R dess MY pabd iARNBSH plo]ao’?uonangm i ne”
LED. When t:ﬁLﬂagF}ﬁD m@%-lséd ﬁoghog ?egbgl% ?ttﬁetlﬂ legcegdﬁ% ﬁ& l'n\qlﬁmn; QSOI\IP oﬁ n'gde for urate

nmonentaril y activates its "error’ e pen succeeds in ecodi ng a
stroke relative 1o the page, it nmonentarily activates its "ok" LED. A '

sequenc@0of capt u&:eﬂ.osdram%e& netfagdaR ki a feffes S¥Strofds. Ol strahd coﬁsﬁl(of 2 IQAcE himd-N k
forns the Qﬁtﬁﬂc&pctf ;ngotxﬂﬁthgﬂagl .Jnﬁlca b%&p @o@ggcm agé coqxgléc\éll:ﬂl%%b?:?uem %en tg cvcnt Astrtr;lcg

|
gln g In 2’? u { Sg qga?f%&gf% i pen 1. 5s])dg‘lr\;\,f’ llrmé I'"’(la“(;ils"'sc v"ﬁamd” "l ih? PARS g?ﬁhf"ées d’¥ g‘rr sy nosmpf If""t"&““f"ﬁe's Het page
printer vid" é°"‘§ﬁ6?"f“‘?fé\*ﬁ§@erad| o link. The SUBSTI TUTE SHEET (Rul e 26) RO AU
WO 01/03019 PCT/ %mtpquzz,%mcm.Je.gcaaﬁfmsscg‘gdvqb&'aho%ngeh e o BB Bt e L ©"

pI’I vacyagn o c see ion 1s imestampe w
al ways ?? q’ffa %y& qmm p% mé’ dtzt"?'(?) gﬁiyﬁ?" ﬁ f°ff%lt9ﬂ°'l‘f‘af’f‘f8fdl"ﬂ‘@"7‘?? Pﬁé“"fﬂ‘l nter.
When t he p&f™i8 d°(3°[i‘fes ‘Fg'°r“é'ffg‘ég° B1tancs: 1 rPrsisi of fhe est rprenk figitel dok gifoksicapited trageh thppen
i nternal nETRry hakprkastindees ofahe ram i Biinterpreed in angrppdipatidnemcifivimannér e 0 suB@tet iRl OUS
handwr i t i ngerlidfveria 4 skietiqp ayperiing acomde  agai n vv| thin range of a printer, it
transfers any buff red 5 dg%l tal ink. pen can be registered w th any
nurber %& print er®: "°Bﬂ‘1’ BEEYIPSY Thjsfs thepi %1'fsé“°tfﬁf‘ﬁ‘ht°&‘§}°8'é§’s‘ﬁ‘“rf“ e afsdefybt h on
paper and dfiPagemre desrioggghone, cithey thy mprkingtagicitkynibior thranbremarkink styvinpilgiiicuppani. Brthepen alio lpen i S
conmuni cat iamgrenpib kyled2s. AMiyis et dn@UkstassoctatbdWh thi\ped byedh agplicdn, €EItaekpoaR it theQfer t he
Egn IS deg E;:cthsdcoiigfnﬁf ﬁﬂ&%’lﬁiﬁﬁfal@in’b st.kllaxs ﬁ@ﬁg ;tﬂ‘bssﬁcxan@lvﬁ\%: c\WerI! nb %@Jkgr %{l&? to

I gur es u [v)] ta; 1 ES g U L (V] r (9 Y 1
receives dat 9?:“”%‘”%‘{*%:1"3:%615@1% bk ?r om Jt"%ms(%se‘i&ipv{%g = dhém it \“‘cd Used to

i nt eract e coded data30f the tags 4 is read by the
p|e|n vxhe?ﬁh i t Iﬁt;ml.;&?dxeﬁheqﬁg@ Uihﬁgrﬁgcmpi/ FRE With wﬁéﬂqna@c%mlﬁmncaﬁt tfmq}ér?slow;ghﬁshgﬂg a
a OWs €. &n b \yhe & [+ ¥ a%n% agl a'K:IV £S5 1 Tt

Je 1s B3l dl:ﬂd k@lrclatngtgﬁx ﬂgef thn IéTI‘fal ls e g"‘%ﬁ]% ng of

el enment to be d I ndi cat 've pos

the pen rel ¥ %c ¢ sd'mt "’gﬁ e '?’é)veﬂ’émﬁaﬁ"t' ‘é‘?’?ﬁ‘@'ﬂ”""ﬂ’fé"ef ‘ﬁd’f‘ d&Ping data is
transmitted to 1@ sdgiee mdpmkﬂrokum 1ol digh SR IDVeRS ink Ndnﬁhetbﬂﬁfomngm’i Q&m@?ge ID
50 of the 3§dFaQ'k£ aﬂd p&\@vrltlrQQ'or %Eewgg}ﬁtloﬁm&gﬁﬁnggnd r&@ﬁmp veérifi Qa?zg of sgnagres

40 The pen is wireless and transmits digital ink to the netpage printer via a short-range radio link. The
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server 10 which maintains the correspondi ng page instance 830. It then
transmts the stroke to the page server. If the page was recently
identifiedwoonnseparlier stroke, then the printer may al peggdyvedisays t he
address of the relevant page server in its cache. Each netpage consists of
a conpact page |ayout naintained persi stgntly by a net page page server (see
bel ow). The page |ayout refers to objects such as inages, fonts and pieces
of text, tynmifted djeit inlyis enciynisf! foxprifaeyiand seoityratsiacketiaedforgicigampnspissien, bupi9alwincfiushtdh e
page server onrae@erbmwmr@tlyl@ldmfnmvmtehe pen, it retrieves the page
description to V\:hl h the str |ies, and determ nes which el enent of
the page descri pt I'Oft "ERE S 'R‘é" ”IfﬁF E‘t’%‘eb(‘,‘{r‘? digiaf ink ig interpah emany) which has 4 Ragty ofy et
the stroke PYferfmisgeseirartingys hapdwrifing henghs gen fsfonce geein withip eapeghe pristiratiansiers ampbufferddj c

is a str&kedigéke the di stance and tine between the pen dovvn p03| tion and
the subsequent pen up osition are bo ess than s mum An
obj ect which is atffV bpﬁg'sbevd Wit gy mber éﬁf’%‘?ﬂl 'f')b/“ﬂ“sédlff’}’g’? 'ﬁ‘d‘ifl"i “8'R“g"ts8°“b°é 25
activat ed, &Pfﬂa“&?f’d'tfl"ﬂf"’ﬁ?g‘f g fargely imaleriglyhichgriptes p pen js SommeEpisesipayyth ot gipy particwlyr fiver ¢ of @
pen action, such R Prefhred %&Wof thg%hgkcscnﬁcﬁ)m rgr@ag:ld%&nﬁl'; Sc!:hﬁn6ble¢v?1%e?egccQ¥‘lg+rge | ack
of responsegfromthe pen's " here are two kinds of 1nput elenents
in a net page page description: hyperlinks and formfields. Input through a
formfield can al so trigger the activation of an associ ated hyperlink.
1.7.1 HyPerd.? nks @Oratelmependsi nk i s a means of sending a message to a renote
application, and Tiy pipeg pnr 681 feceibes @ataaciafiigitisedic FoRSHP G @ whin Ihe bl & uReh page
system A hy,marnéqsagm e 8008 Qia Bt the bad @ Blrdad byQR pholVRenBANsdd CRkderh mbdemiMl IsfehlasBandl es

activation &Eke tqlaeedalame,g o By &k bk ol asya@ﬁ by &lmLJanJ 8 diBnQuREL | 1 NK

to the appll urre stemt

i ncl ude the'“‘h“§‘é’? "féhe ""Z“b‘ﬁl"?s‘éf%ﬂ“f ¥ H‘° [RLe oo g% ‘f’h‘ °P‘H‘é§" W'Pgr‘i’ﬁ" E"f’f“\}‘&‘[‘f’on
and a ddScrsprimesnivhgm it ecppivpsvia fis S s @3 IR °ﬁ5}°¢mk$ itpy foe work edro¥ efdhs nefreecpage 35
favorite orseagppedicsmiinpin tesonspedihapags inginei83p, It ifidh @unimjtpi@stoke ikthephge seevert If tod pags S
di agram i s bRy idehtifred QUK drlie? Sroke\MaSie printkd YoRRlrdady Rite theddrtSilof Vddie@uh, page eBrerftBg €
server sendgud efcf s Lonss® ofd BorBaphek ﬁmtlmgma.@mﬁm%r by a s L,llﬁ; sl (&@Eelsw) mihe

appl I cation | ?ay%uﬁ'eq'erstoobﬁ%suc leae:s PR{)HFIA %%Hg%& tyﬂ_le stoi'ed gsew {?pr’a) ! %?‘tl on ID

is resol vedf" e are three
hyper| i @8s: generhen hyﬁ@rsémnkcsve%&;roké fdm el pynpitetidved d paBdifascriptidi tb \a.et ecirbken
hyper | i nks ﬁﬁ;és; m@émﬁh&%ch eﬁkﬁ%ﬂmﬂ& Escwﬁﬁ; sl(o@*t&e@@nstﬁgbp‘u mVéQreQﬂe/mgﬂ-g
PCT/ AUOO/ 0047 Wmﬁ‘% ol Dell QUL e13Q. A general hyperlink can inplenent a
request for a | g ocunent, or nmay sinply signal a preference to a
server. A form hyp&ndknm«u&uhme th6 distahoe an@ Grid bSO Her Ugwr poditidA dnOthd dltBeq@pfpnivg at i on.

A sel ecti 0%0&%9@! dolnMés iRMBRE Anan mﬂunp»r Jbﬁmvh.ch%%%a syqql.ci; gp.&ﬁ}eeqm digatton. |f

the cur ?gnt wsva edea%}accox[lmqonkn okms ISI 0 re gap%rlx aect?oe such asa s?g clc tore%sﬁrnpl €,
t he app | ca | on’ ﬁ"a cfocuman gl vi ng

neani ng Wi t'Fﬂ“’H“dt"h'ée’t‘B?ff"@’R’t“fi°’i‘\“‘6\ﬁ?’ i i“{’) ‘appears, or a trans| atl onintoa 5
different | anguagﬁ:cre E@GJB kh&é QE#\JM Menﬁsytp? ne'lpgge Q@Eeﬁﬁﬂtlﬂ\r hyZeﬁgstyd m%lds Input
i nformation,i S SUDELE L Bgot[;m%ﬂphp&vg!&p% B%%{flagﬂz eﬁ]q- he correspondi ng hyperlink

i nst ance 863 Fecords transaction can be specific to the page
i nstance on which the hyperlink instance appears. The transaction |ID can
identify ustEht spdiwérinksdata to the application, for exanple a "shopping
cart" oBOpendi ng lpmeuhaiswmmsmiaiamws@ya rgmopapplicatas ind grigilidtcatintamesone behal f
of the userinmeldfagssystlnem i ncl udes the pen's current selection 826 in a

sel ection hyperlink activation. The systemincludes 10 the content of the
associ at ed form i‘heeaiedemabi eytifss "FGHPK"P‘HWﬁe‘I"‘F’I hepdlesaptivaiopaf thedyperling Al BGh i f

t he hyper | i which ensifics thehybegiawriht appldmibrt, an'“aliag fequirddUitag wisich asks taprshstem itonipgvtie th wece t he
last form SigkeaieSiad D ds S theMgpkrtivl @dtlvatioh RBY aSdysErlp@INWhithGd ustd Gfen AEhyREhifICiE fotokdl o5 €1 UT N
path ingsal Avoﬁyo%waasmh.e REL bRt fhpﬂ}ﬁen...ﬁ)emm&thg&kﬁsdhog,rmama&fi is a group

el ement 838 which has an associ ated hyperlink, as shown in Figure 31. Wen
i nput occurs t hr ougina lgpegink i @tlivdedsbeeaxemvermdstahenesglowp)xcatwh@mhghgrernlthcmkwm4
associ at ed i dphlicdibiAs i@ened by brSapphiéidion ¥0d4.86k theApplickéon [yifxesbibels K GorGhl iy pia GEONSDE Used
10 asSOCi Al e Weifede ypdd br YSRRY befbal eﬁms?ss bt L,geﬂﬁ.u%&s ABsclBttidn APGHRQEs, oslstlowt AN

al so be used, in conjunction wt "submt delta" attribute of a form
hyperlink, to provide conti nuoWBSI]IUTESHEET application. It can
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therefore be used to support a "blackboard"” interaction nodel, i.e. where
input is captured and therefore shared as soon as it occurs. 1.7.2 Forns
20 A form qgdafaRmea col l ection of related input fields uspgautuganture a
rel ated set of inputs through a printed netpage. A formallows a user to
subnmit one or nore paraneters to an appl1bcat| on software programrunning on
a server. Aform867 is a group clenment 838 in the docunent hierarchy. It
ultimatel y oéigireiotsec@rabeserickfcantismenernarkqudsi fe b thkaldement o m83idply sgndfl oprefiringgtaance
868 repr eseniva. Aol hypeitikCGubimistheBeeording BrmftOhdBpplitationCA REHIGH igpeifik sBbnRethe @fend | €] d

i nstances 8;&1.8)416 &JLppllgﬁ@Jn Iﬁ&ggﬂg sJeQ.oém.nﬁiﬁngwﬁé W{eﬁ f@%npﬁfthetastca&oQﬁW Each

field instance an, asso ted val ue se the
type o f heretum asm E&-ﬁ &e c(lfcume FM%I thé worlds meam?g w1 thehcm% tlT (ﬁ{cg gr'qﬁeag or g éans?dap ion. m%) a

val ue I ecor

t hr ough p%{ﬁ"f"é"ﬂq“%@f Essp ?’Fﬁ"&'ﬂypf & FFPteried by H{‘f’b‘“f"q“““@‘ is subgrge IR BHPRIRE ™ or o r e
printed netpages. -rth&reswa&. e@ikSinsfc@E5D RBBrds 8 1rARANNIDI 58 whiknCtal R s,;iaﬁc :ﬁa@agef orm
I nstance h a%sla%ce %n vﬂucytﬁe hdpe% nk laxpcpap em'g lIhC §§me8 gan Q?n(u? usgr%petx ?c dm t]g a?g |Ica|t|

frozen, subm ned A

form becorreg‘a'TpFéstW"Eﬁ*’é‘e“ f’°ﬂ’d"|g§ '??sﬁﬁ'éfﬂa"m by 6?1’6‘&”‘!’%“5""?”\‘“&gf’él‘a'f?ff?é“sf’s r eac hed. A
form becomes submiye tyagh iRGS thege@s Qfrent stistioR B13M sS5dcR nyBARR Kclivafbk Snel3Rm DRI
acti vat Q@ Hpcloﬁé)?of a%som( %lt’-nl Jnﬂmcc %?ﬂ akfgnﬁ h)gélunp ;Eg\;alfog' thg‘?gk }:fﬂic hyge%lm{ !mp tht‘ s%brrﬁ A

f orm becones voi d \I/!\‘E e user
duplicate f%"'f“m“'?& é“é’ﬂ%fﬂi’“ ‘“e,&s‘ff"d‘P TPUp 'é°§""'\7\ﬂ8‘if”|‘°{"é"°'§dﬁse"8 Frf"f"é"d"“é?("ﬁ\"f’y time
i s reached, dihyrerlinkggjeationt. he time the form has been active exceeds the form's

fied Iifet I t
tsﬁ(raglu Ihea f'g,[’?n :/\hn? gyﬁéﬁﬁkeh EronQgscuI ?g\F/oUB éleﬁen%ih}(cﬁ T s LQEsEHa!eJ}B%BmA R s rﬁlml ﬁ\gtg 31, Oﬂﬁg

(Terd 833 ol eErEry A TR U ST PR SR PR BSRTE b ETGEL A o en,
form submi sEPwitke aour gin bR assAgiRF Mapedlink behevior witha Fpjthfueh a5 e theskhet s As Yt Brm i s
not acti ve enjunktop Fighrthe|“gbmritglclaCittdtgtc ofarfeim hypalink acprevide @ptimgusanputftom applichtiat. itsan 35
report. EacerdfodbaustdiSdytiChlickboants SidGdichtndl], (ebherbifigut ivdagulfed &id Yherb fRE sHardd BSbon BC €S
derived frofydds thus providing a version history. This allows all but the
| at est version of a formin a particular time period to be excluded froma
search. Al -input is captured as digital ink. Digital ink 873 consists of a
set of tine$sf-&nmpetPmsroke groups 874, each of which consists of a set of
styl ed 20rokes 875 fomidsfits arplieaireo et imt fldnked i cantibe aoflatetl beref bwrtiveveh qysincd

posi ti ons 8iefpage. AdEHaNOFs a usdEo sidthit 62 ordilofs ParamiiGd 1] @plicRBIsolade Brbdramininfliy ol ekveR| D
force. The digital ink class diagramis shown in Figure 33. Substitute
Sheet (Rule 26) Ry’ WGTFW%?J‘ e MERRL sy I ltimatoly contaips agtt of tewpipahdieldy 845
can be a cheekitsd3O. A fou ipfaBe8ps repgesqnts x printed igstargde BFGm. Ipcontistpaip satpr fieldéristehc @79 whichr g

si gnat ure f toetsgbnd (@B icld ditaents 845t tle LAMCTVNITEId BkafiS Bas £hia QG iated ValieS7 15 O pd depelds GUT ©

34. Any 28i gint e ofitid ko ding /i@ 8leidmbht. Bach ficdl vlue Secddd tlﬁl&lg’l SpaAuht HM&Gorh RstdnlRG . ]

field A Chﬁg@p%mtn'.,§ hed 18 Eagg%magm%ség ”O pal ue 881, as shown in

Figure 35. Any nark a Cross a fill zigzag, etc.)
captured i n a cheebran nfsthrﬁdtdsﬂtaﬁﬂ'lﬂéwlﬁoﬁhlﬂl&&s hethef mefor-ha& ddive, tfiGzed) @baiGes, vgmad t O

the field seyiRhdGrmm Bactiv¥hen ikt @lintld. A3Sm &&m@smn@ttesd.g&@aﬁ bnciB b i8SiZreacR® ASHOWN
in Fi gure 3grm BAQMes gl'blgheh @!lce énpkf llg: gmlslsjigneh el!hﬂs &F‘l eg'ﬁt:tw;téd QJLIQLS rﬁe h ng'l?ha.% 1§ *“submit

autorratl aII vert I ne Writin nition, and the
Fext 1's as i EAeGAm bePmpod vy otk PR (P PG PR HEPGn | s
wel | -under st Fissshon its gppcifigd,caning lings is repehpgiey vphen te time e fom h@h’é‘fl"c‘aﬁﬁ“ﬁds the@mzhar a,
"The State speffied lifimeAWpileitha fo@nis botivecformdmel vsralldwidn puRbrwgly i fotm whint is ndt belie is instead
Transact i onGpe& ifRRbickFdind AEIBS3Y &iths re@vasl paydirshiict) Whdn e Bt ik a@ﬁﬂé@ozen £bh s\balssich 2,

No. 8, AuguSjed.d %Qy ntténlaﬁo SEM R Sheithe fm s 0 acfVe 6 602K @’ejgcteh %%tgl@ Eli@lts @rgrorm&alus
Cross- rg%eren ¢ge). Asignature field has an associ at ed digital si gnature
val ue 8 as shown in Fi gure 37. Any digital ink captured in a signature
field s zone i s aesHmmtiistenad ib yssobid ik 598 Ghith\ahyl fhim in@RSRE Eetived Fond it) Busi pRb@kgl stvisidal  t he
owner of t NRadAThis aRChn Bt thlhivEridn oSisR] JkiGi1aOtime Leh@ 1R DL froR b sebrdb®  Or m of
which the field is pan is generated and assigned to the field s value. The
di gi tal signat ur eAlligpuigemered s digital inki Digialink 873 pesists of9 ext of Smegamipedatore eouy fdiearh & key
speci fi c t Owtidi ondi{al i GiEdF brydda sivblds €73, KashNokd damist &1 38t of lides@iied L poStiENEAE, Wick of

verificap opid soWMaildes petbelGlasoh 2@ 6o o e aifi@finx BX ARSI b &FRAEAN, R and G
Lorette, "Automatic i gnature
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Verification and Witer Identification - The State of the An", Pattern
Recogni tion, Vol.22, No.2, 1989, the contents of which are herein

i ncor por at a@ dywsmasoss-reference). A field el enent is hiddamoabiests " hi dden”
attribute is set. A hidden field el enent does not have an input zone on a
page and does not accept input It can hgve an associated field value which
Is included in the farm data when the O formcontaining the field is
submitted. "EditiAfsl clcunyPhireiste 2 shadkbex feld 837 ¢ folk Bd 87 pdreyting iflh&TP: erprsiemiyrededd et i on,
can al so besa ee egreiedactizisiagramrnisitov i Fight 34. AReIgmtisicapurein b Seiichame $Biisngigredgbgni ti on
al gorithm wagks "online"” (i.e. with access to the dynami cs of the pen
novenent), rather than ~ offline" (i.e. with access only to a bitmap of pen
mar ki ngs), it car sheskboyfisid s araspriaishbopfpag vafup §8k| ag showgyin Figure §5. fny aprk @tigky 2983 ¢ h

rel ativedy stikghrileig) eeusyppredin b dhekiox Bld\srond cases d@pemdelmasmwwmmlg’s phase. A
writer-dependent nodel of 25 h ndwri f i g t Catll N er ?tﬁ‘qd over
tine, however, arftot%i" e FeHh fﬂ‘@l‘j E 8h Sal VS girtcal | nk, as
al ready st & wiqmasally snertsdfo text daeapine "?W"ﬁ'ké‘é “‘e Jﬂ‘d"iy‘s asigred, R E—f‘e \’)'\ﬂlﬁ sd’l“i“‘st arts
in a parti culinahandweiing reepgrtitossis wednwleriteyd (eaa e Frefeptt, Tappert G10:Y. SleeandT) Wekahard(“Bie $tal¢ | nk
stream reaglyc A® dnfLine HpHtiR! Rebhitiol IEEES Trin@ktions RO Paudip prandhanl Mohi@NnteligdfeeCt ' S

di gi t al 14 NkoSh NERMudu 1930 BERAGH ortvRierlal RerE R ol defibd) S di gi tal i nk

stream Digital 1nk captured in the background field is interpreted as a
sel ecti on gest ur e sigiiturcClisiithoran pbocia digftal gneturoyaluc 88 aprehpven ip Bigweecy7sAny digigbiper al | y
i nter pret eQapifed A aSigla0rE tidd¥ond s alidhlicall o6 GBI résk2 @b Uikl e@iGiobthe dvhdr brats gen, dadre ,

actual int gLy &M&J o?me éoﬁem aa,pkomm,a R wﬁp@rﬂ lsfmmTeamdess.&e&umrarssﬁﬁ Hhese

Yﬁ,[ g?gi pg r} §1taPsngfle{1u?'e 1s %glme{ated usmg tl&;len use{ n?avag s:gxatu %2 pgclt'% R the §gﬂ“§1§_§hlc9£ %}‘o?e ner al

|i ck Subtri tOnkge figngyye f%ﬁc%i'b‘bf T"Hél‘l o Zodingon 'ﬂﬂ?mgﬂ'b'f‘na‘ld G Lt t‘\ﬂm'&“ﬂbﬁ'ﬁ"ﬁ‘ﬁ"t i on
el ection ClVerfiatiopynd Writes ddentificatiopyn The §tate pf it AE abapcayRecopisionyVele%e Nef. 1i8% bptsntentrat k ssi
n true to fullicithredartin ifderpdiiunt bytciostgpemeler t di gi t al |nk to text; assign text to
field Drawin Digital ink sin digital ink to UBSTI TUTE SHEET (Rul e
26y ROY AL\ PGy T R o st e 54 PR L 2 T
digital i nien & pagsrpad dapsot aggRphienuial en ppve psgpriated field yalge '°§ﬁé[‘f"HPF°é‘“ )i f“T“c?FW““’h‘é%l gn
di gi t al 28i gJowa toukaigingthe fielf is setimtitedaone [ G r cunscri ption Assign digital ink to
current selection_The system maintains ent selection f ch pen.
The sel ection con&f®§'se fogh ai)‘f’*?‘i‘f%'g'ﬁﬂg?m“?&eiaé°ﬁ‘t°a"§¥° b R4 fo"t’]rf ‘g‘% in the
background field Becm@méﬁ,lde%g 2dgnitih afghrBAvwRfls affx.heeheamhacaawme\ay.wcsu et to

ensure pr edl Ct a l grter t?an lf(xe wﬂ%cc&?b‘%g%&gﬁx&ag!)fpén%h thx%ggnlzpru@(}#ﬁéc\/etegl eldis

retai ned on" i ona with

0
the form daYt"Ef“ \?M’é‘i’f’st"‘l‘i‘é""f“tﬁi’ P SR PP L ‘iSPeFdﬁ’é““é{‘ P A TSR BT s
the appP? campwitngivupretiatyenend eveitie hea. B¢ gt b snoref \'ﬂf"’% HBEs9i t suspect the

ori gi nal conver S'qog{}m R 46 t\,c%s&éaeoo&gpwsam opémkaameé bR sl e pardlaS  CAN,

for exanp for forms

e
whi ch fa| | °E‘féﬁ“‘tsé?“ﬁ 'sapﬁﬁ'r"i"é"a{'tai °6°Pf°“§ ’r“J‘ T cbns’ L ‘““H’PB“”‘ 2 ﬁ‘<’° °“°5A§”’°5 gd to an
ext ensi on t°b°°t9d’f8§a"“‘tﬁ@mémﬁni’eéwﬁ'a@lﬂ‘g‘]“‘%‘?flﬂ QF‘%‘&"‘S‘I‘”"& form can be designated

as a drawi ng fielgl., Ip tﬁrgm. A ﬂﬁhfﬁﬂﬁlmfzeﬁaﬁ{édud%ﬁ&.@:ﬁ‘gcsm@fbn&ﬂ@mh@ﬁf&e@i the

presencg, of di | de T he Q oute
the for t dnog ﬁﬁ:ﬁ,és rFerTgl d%eéureta? 6sra sclectlon {)R(tR: cg%lrgscnbed u%ec% :¥l tu} ﬁcéual dnsle[égrretalrlrcg. fr have

i ndi cat ed APREFUPRERSERS t o0 t he fllled in fields outS|de of t hose fi el ds.

Table 2 summarises these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink General Click Submit action to application
' Form Click Submit form to application
Selection Click Submit selection to application
Formfield  [Checkbox _|Any mark {Assign true to field
Text Handwriting [Convert digital ink to text; assign text to field
Drawing Digital ink Assign digital ink to field
SUBSTITUTE SHEET
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Figure 38 shows a flowhart of the process of handling pen input relative
to a netpage. The process consists of receiving (at 884) a stroke fromthe
pen; ident iWqgomgoleat 885) the page instance 830 to whichpbpRubid@sssl D 50 in
the stroke refers; retrieving (at 886) the page description 5; identifying
(at 887) a for matted el enent 839 V\/nose_? pne 58 the stroke intersects;
determ ning (at 888) whether the formatted el enent corresponds to a fi eld
el ement, arjd if so fignewedi rjSignathe (at 89 Mpify dighal ing Sgnaweheadratealigialt d t he di gi t al
ink of thelfield vglue 871, interpreti g“%“%%?ss‘%@"%lé'&’&WI“at ed digital

i nk of the [Nnb eI d, (AT UCT QEiiinEErigtbn t ot |ASsigh aighl TRk th Ehrent lisctioh €1 o 1|S part of a
hyperlinked group 866 and if so actrvaiing (at 895) the assoclated
hyperlink; alternatively determ ning (at 889) whether the formatted el enent
corresponds to a H§PETITRRREFERETEciongys gpoh pren- Big selgesier cpnsiity simgly pfahe m@Omsepnt inks

cor r espondi PRy {phe packerapnd fiok ThE%ePPm"lwb#fsd aftef o ingclidty ibwmeercpfdiceble betmport i el d or
hyper | i nk, appe 3 il ve ¥.ed troke to the di i nk of

t he back rougg nlql ﬁkggétq mkcFltHldl evel H.elg tedgbiz)netf)aﬁeenagrgSeervglal{}iésaptgl?éytrgxts?lg e to
the cur r 3 F@’é“tdi“‘bﬁ"e%‘%°"8fss'ib'ﬁ'5ed r’@'r‘ff‘”b@'hs loyys the-ppRlicption oy fpserogas the e digital

regi strati ok stasl i @ispect oy gigingh congrsions fyelas thesontestion jof hergwrttbrgent Fhdsrctn, fofexagble v@@3 | n

t he pr oces Shusdndwyention aFhQanplientidsvel Wi @@ whithchilver@id ApplicatoGecifitl togister@) chedtd AO A

field is i nkekilehedhcaftic®bdddrola ate®oflain ta)f p@dc%alct‘lgendtalvﬁé filid. ﬂbﬁmi@{u(ﬂpﬁrﬁﬁm

consi sts Ofde&tﬁ,togthgbagi nggle ‘l@stmt&?@blalm%hgﬁ the c)Ipn:ﬁ fi Ile@ljtg I‘Jrrﬁt outhE’c b?oxa hund (at

897) wheahe
(at ), 8 98?6 af errah egn tsea ue e u'at'ﬁ]iﬁ e rf" | yé’ F“a "'d'ca e ame"%mﬁmf 8 p;a}: '{'/gel'dflmﬁ'é‘“t Lo ?fi%%g ( a'?

89 9) whet her t he digwe bﬂshdws a Mowbh@¥df thé ﬂr@isdof Reiiding plen Sy ANV, nEtbaEEg’mé prbeesd Q)msht he 25

digital inks Ie&wﬁé)am;) @ Stroke@PSih the Wn t.&m{fﬂg (ahﬁg) gige bl %QJ »919:{ Ih?‘é ge 1b @9 t r ?;[jl on

server, and,

val ue;: alter rmn?i ey 'ﬁ"'C%ﬁga?Ees?)ﬁ!lwﬁ N m’(”é?" 59'6"235" %fxl?eapfp"l‘al"l‘ig "'f"’l"’ét B3P vhese é"“%ﬁsd’ﬁat ure
field and |s1‘°k%‘6‘°’§°§?’ FW"H‘@ (at 8@%?"" I lopmaied glgmyt eoxrsponds o afiedd dleppent, arid ifixeaprsndine of  t he
pen' s ohmer(a 853} theirectivadsirpke fo he diital ik of th g valpr 87 mepritipgyat $93) thelabc@mula@Edig@ Ink oftie €At | NQ
(at  904) deidiagi de@rninii GrEat) uhdherOke field @ paOdTla Byptrfinked ferolpl36s KON ERSRAAEINEGS) ﬁn@r m
also with taﬁ&xaﬂﬁlyﬂrlm ﬂ&rhhﬁve& @e@:lnﬁrﬁnrg @1{ dsﬂ Qheﬁr@r'ih\éﬁvrmaﬁmgem%éongpondrs thﬁtﬁlﬂkg

pr ivate si g.l;ha,} gragbvhxﬁ%(at 8?} EE éognﬁpon%ég-‘@cﬂmﬁ Etcmatlv ¥ in é agscnf;cp 09 r.n dmput tllelg 8r hyﬁ_ennylg 3 P age

t
Sery o 0 i () B rscech ol s A £ e ok AT AP P o B oo

by the Pagerep hequrensslectigniRf ofthaeurri W‘E@WWI@WY the Gmmnorpage and docunent
i nSt ances A pag 18 | ch (o) n I'DCCSSS own 1
q“ §r§§8§ glé 89&% gg H ffs 3 i gngp h d?‘g\_ﬁf ere t etaccf"&? st at us

duplicate for QHW reset

conmand 917 'g"ag] it} ddﬁ'i“é""ﬁf&b‘%""&‘éﬁ%ﬁ%f °§1°f'°"’ 5“°P@%°§t‘°"ﬁ‘8@fé’°‘&’ B‘ﬁ'ﬁ%fﬁd%b‘lhs‘he’ a get
page stat (e feléhgprghegibon and (a1 @7 ahydter theedizital iloterrerenty b checmaninand] if SplaSigning (3t 83814 true
documnent cornlweatek figd Glue; @iermagively@éera @ ATBPtwhElieakeiad is Cexnivd B it Slcdnveridg (S0OWE | N
Figure 29. aghdBiidio Eodbher RriERt me hdpiids ehe 2fdoprimeYefMuatieQek/ aﬁb&@kﬁng‘?ﬂélﬂm&rﬂg 73
-22 A void cﬁnﬂﬂ@t&‘?ﬂ%@@'va}ﬂé’ Ll%m&e‘}ﬁem@rﬂ&:&?& “%Wétﬂgrghe fi QJ 1@ S ﬁ da ure(?gé: and 1f so aenglﬂl Icate

form comman corre § a
active pr i I’ﬁ 903)%::: igital nl;l?as t{:qrflénature otpthe Irﬁn s f) o w“ih W‘é’f"&ﬁfd@ awo?rﬁte Fqnsg:rn&n Wf H&agng (at
preserved. “1hed ‘%‘6[5‘5'""6’6 Pft"ﬁi“?i§“‘st°ﬁ'é° gragppending foray 7lsp wikh the ol oS theredistsation) speer aad usingy o
origi nal , &A@ensyirs piiverel ignttyrn kpy relatinalyl e forreppnding @pplicetivn, gidrasigniben(atedns) appllgitat at i on.
A reset3Q orsignage p fdl vl ds t he correspondi ng forminstance and then
produces an active 5 printed copy of the forminstance with field val ues
di scar ded. A j0et forgﬂrv%%]c?t us conmmand produces a prl nted report on the

status of t1he cor e RG2S m i nst.ance, includi ng who published it, when

it was printed, fY Jrg“\ﬁﬁﬁvgrﬁ"q' ‘\/ﬁa%m‘b'}’”f‘%‘t"‘é“ﬁ is haplied locqlly by ‘\"’c?f’gﬁf"g’f'dt e lirepthian £ or m
i nstance. &mheweagd oppppy i P¥Er | i nk i nstance contains a transaction ID, the
application hast Avol v . ucing n m i nstance. A button
request #i:g Afq’é)érg %v% E?s% g'd%j' ctn? {)Vﬁﬁg’mf ks (foos “gﬁfcfm °'"'ﬁ15'1'“§"rdr§$r}t“éﬁ“§§“ a
hyper | i ¢ ol S'Qt“ét“sﬁ%[‘lj'@“d(?b'nhﬁ’ﬂtﬂmd‘f‘ d‘t’l‘l‘!‘é“g 4 "d?sf‘ AeedmRBhY) - Giect pige

cor r espondi*#¢f ° 914 & fuglifete dogimer compmend BREckaepetiopmbnt chrimehdPi6y o a get dpuewesaped. | f
t he page cowraiddy,ashpvinfigor3si s part of a form then the duplicate page
command is interpreted as a duplicate formcomand. A reset page conmmand

produces a printed copy of th§u§§f|‘i'6'?€§ﬁEE‘?g page instance with the
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background field value discarded. If the page contains a formor is part of
a form then the reset page command is interpreted as a reset form
command. AygeéiB@ge Sstatus command produces a printed regepivdmozhe status
of the 15 correspondi ng page instance, including who published it, when it
was printed, for whomit was printed, and the status of any forns it
contains or is part of. The netpage |ogE>2'wm ch appears on every netpage is
- usual |y associ at el vaid fotn @meli boide &t @oresp@ydingeloranisiatce. ANpliptegforprgremaphwidgitiee | s
dupl i cat ed hddndlnk Rhfindbat b SherddprQAGE aW @llve pfidedd lcspy Vralei@Ent Bfninddihde RAvEGkid values hei 1
native for Mhreserved. Tie cbby GRS RTRLA hfbgm&ﬂ;ngact@fﬁl@ass&e%m[ Ha GherdstRiidadRBEC, and

text appears as typeset text Onl'y draw ngs and. sign N i N
their or%gi“ﬁ'éﬁ'a P %fhﬁn""t%mﬂ"m °°'>e({?aﬁ{ve°ma'£08ms én(r;l?ge%'%b%wgs?‘gn ,g)? Qfaggglpi c

a sign a -
i ndi cat i Ag rseedce efth F°"‘S‘{‘5§?f%1‘['iﬂlrﬁgd valgra fircarded: A7 G St °Eﬂll‘i§?"i"f§’ & RIERUTRERY “E onmand
produces a i sithechrempling Hfm itshess, inguding ghyrhiisheddt WhaCUYFEECd] BrabogHibwes Rijpidyand
background thdf@h dan adnid@en ipta@ser ved. | f the docunment contains any forns, then
t he duplicate docunent conmand duplicates, the fﬁ#?gs in il hel same dmc@%aa
duplicate form cotfferfermagalk ngenegwmps ajastiips [ HeBriimde 56 GILES" B°BTF ht ed
copy of t hene®Emiwiarce 4 buyprdtaprgingroenfprmipstancaisthertore priciiyipplepeekas r WPk f i el d val ues
di scarded. If the, document co%rgdgcr;ssa %ﬂééch?Jfﬁcsog%lefdﬂ%Irsra?egnstarfcﬁﬁmhe@Q&Uﬂﬁm

command resets the "forerfégef"rTmf". ang way a re 0 ormagd.does A get
docunent st ld e prerprra At Pﬂﬁ?“&ﬁﬁ']‘éé@““é”b‘?“’f‘%f?ﬂ"’ PS5 PPIE PR REEY BIE 61 he

cor r espondi dugjicatterm emmend; Asetppee eomming prodyess Hrgintotrepy B cPreending pese infipnervit 1o g s
printed, f odackybuadcldtvalextcafded Hithe fhge @mahs fa om srtinpagy of agfbrmathpy hf esecheped compapdhis ai ns. -
| f the pag Einafrhied Gl amd;nﬁana. Qngcﬁl_ﬁée_ﬁﬁﬁned}'rlmﬁﬁ produddtli @intedS e ton the @ of khe .
comand 1 ﬁp ecroﬂgp%xﬁi’ngﬂget ih@nc{,) A0Ring QS mblisfu!d ﬁ,qvhen‘?’(Q/aQMde,hﬁ'_w%nt' wais geikldd] Bdhe shfdd g8Ct i on
rat her. than on t_he pag{e contal ni ng the command. This allows a nmenu of page
server corPATE PEBE *8F°%hted. If the target page doesn't contain a page
server comand el feRpige b@kwhithifeatl Obdvéhhabegdls aIgass@iEmer a dugiorwpagakment. hen t he
command is ignored. An application can provide application-specifi ¢

handl i ng by enbedWhemgpageritstancess duplisgise wigifigld valvesprraped figiiplirare PRre R naf v for
hyper | i nkediegicieckmark dpbears  a g@dagiabetkpmk gaphiv, nd texs appealy & HiRgH Xt [Only fravingsand sigat™ed Wi t h
the hypeo! i pkedn GEiObHRindi k) Sith b BgRure RBomPKOLLd et REph AYRatigeer@siul Gignmand. A
page server ‘ﬁmq_and clenment is hidden if its "hidden" attribute is set. A
hi dden conmand el enent does not have an i nput zone on a page and so cannot
be activated dir es tipieath Jocmeny s@mand [ptodusa i privited) wpy efithe chresspendipg dpgpment| ingings vith nage
server comMmpigaRiRRAR S rebeRedalt €k dbdudhEBHisinD@gms, thn diclh@licapdrgumens@nyad dugioarand
has its " Onthestﬁ-l'ngnﬁ thgg;;le \@a;;ﬁuglgigf@mQ%andwﬁnseTwﬁenﬂdﬂEﬁd prt(dels'aQrirQe@):opR@‘hAU WO
01/ 03012 PCl/ AUT%)' 99\|7m2|§ 'nsta_nce%v_ith b]iék80u§c;r MDﬁB&i aﬁ@tﬂﬁ’lﬁgﬁcuﬁt &'EJ.E é%ﬁns! then thbe
preferr 3 1 BFRenEs 3 Retpage s printed wth the net age, 1 ogo at the bottom
t 0 i ndi cat ereetgepumenycommand esets e forms i he A WY ik 'Sf"é""'ﬁ"g °e{)n?°ér°3’('f?‘| Ve properties.
The | 0go al s@ucsapented srpast owbysanzfithe rEsPordine doprgpnt astpass dncliding whoj prftshed i when ity pps
produces a gioglyfoGihor ives fisecand theyatishhtrnformeit coftaing f orm t he button produces a
copy of the entire form And in the case of a 5 secure doc nt h as a
ticket or coupon, 'f?‘h@g°5h'“f't°8'fi"a‘?§|si°8f‘f°§t°dgﬁ"'%§ﬁf°éﬁ%{’tm§r°'°mm?1f'(")fp§'g f)sf'ytg%\i}gé}dfnlﬁ%?ng
page. TR defiest’s ayirenfcsblestion zather tawy prythef nags cenfaiging thescommand) Thisplieprs 2 ansty) of PBS e

rel evant neépage e grited Bmy et paiSPeat adntaig opge serfelspruiapdsiomentfr the deignaid aige doyer

| i nki ng t heg| ,R08 nalkaimadd @ igddrdappl i cation. 1.9 USER HELP SYSTEM In a
preferred enbodi nent, the netpage printer has a single button |abelled

"Hel p". WWhen pr eséeupliationepn propifecpppiication-specific gfliag by &pl5ddi therelavan poge 7Y SFREE i on,

i ncl udi ng:  Aenfoitt Ala ticriked Pouip Thedbge SO AGEGtes trrhypertitk assagigsedcyith therhiynadinked eroppTaihsiipeh| es

t op- l eV@S hg(l‘,cplingﬁ%e server command.

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

server command embedded in a different page, if that page server command has its “on selected” attribute set.
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docunent function nmenu 15 top-Ilevel nctpage network directory The hel p nenu
provi des a hierarchical manual on how to use the netpage system The
docunent fwaséim@memenu includes the follow ng functions: pephaiuiesdscOPY Of a
docunent print a clean copy of a form 20 print the status of a docunent
A docunent function is initiated by selecting the docunent and then
pressing the button. The status of a détunent indi cates who published it
and when, t 68 whon$vatoaraXeatekes artlerets and to whom and when it was

subsequent |y  subwite pethed ®ma caftoretage i prdteh @ithphepage: 166 ataid\bbrdw 3 ivdichtBA Alislaabl e
if the prinde@ige ind thekETGOhaL inferktiRIphoPditics. THI 10kdW1sS ads @S Ecoby Wotton. B hH&Y cases p"eg;n%th& l'égoI it

and 25 the rdd b a cbyf OF the . € Cas! 0 - | es o ire o;m rkni ¢ case of a
PERSONAL EZED). B Pl o i, S B e b B Bt Rl e o2 g

PUBL | CAT. .5\(/[DEL I h ow n I ption,
as a canonica %5'1'1"57 |S‘('flé Fon "e’ﬁ"é'?*‘r’ﬁ’:;% Enim(’)" 9% 95"\{/'}4?"5‘83@“% &'rag"ﬁ'ﬁsé{‘F P¥%4t i on
mechani sns i Nt heths eda@eEhge-fayeSchi WnctitN it 1AAALG RrcdLHYShe ire'ﬁ:antantﬁEe ﬂa‘g%@tq’eﬂ S}cctah‘.%py

limted senggumfuRRNGRARRL RN NENSERGAGIRE news, the Intended ‘scope in
the present context is wider. 30 In the netpage system the editorial

content and the advertising content of a news publication are personalized
usi ng diffetent nSEMIEFRSYFEY The editorial content is personalized according
to the reader's elRppifesied anhodiment the pktpege prinferhes aisigglet bhttpn latgtied  Help® Whinmptesed & Slfcits a

pr of i | e 10Thenglakkipast 469 infgmamarisamite: i S per sonal i zed according to the reader's

| ocality and deno raPh_i c. 2.1 EDI TORI AL PERSONALI ZATI ON A subscri ber can
draw on two ki ndS™T FEHE" %At ces: those that deliver news publications,
and those that 33,Q8khMEheEis Streans. Wiile news publications are
aggregated and edited by the publ i sher, news streans are aggregated

Substi t ut e Sheet tfpRvaibep'mgt) RO AU WO 01/ 03019 PCT/ AUOQ 00773 -24 either by
a news publisher or by a specialized news aggregator. News publications
typi cal 'y corresdSHE"TEHPTUM t i onal newspapers and newsmagazi nes, whil e
news stngans can pfvdRie Ak ¥RGILd: @ "raw’ news feed froma news service,
a cartoon strip, a freelance witer's colum, a friend' s bulletin board,

or the reader's OWnhelpmeppprpvidesTihigrarchizd! pangpbonherb isctieintipie spem.ver supports t he
publ i cation of ed}hgggmn%\ﬁ.ﬁ)ublj% tio 828 well as the 5 aggregation of
nul tiple news streanms. By rangt “g“f“ﬁé AGRPEYE i on -and hence the formatting
of news streans S$#kaelyethdoctthemeCt|y by the reader, the server is able to

pl ace advertising on pages over which it otherwi se has no editorial

control. THe sub®ttidsencompefieforis a dail y newspaper by sel ecting one or nore
contri bgéi ng nevv%ﬁanb[a{uﬁcog“oons and creating a personalized version of

€ cyment . .
each. The resulting da editlons are printed and bound together into a
singl e newspapera doduient BifidnG4ifitiatt® BRRECHe Gk dRundR U helsifeiRivhRh. it sBUr §SS
their diffefo&Rn hddhs wWhsiuSisBWand RE, BSunbY i:%h&%&b,%g toqlg‘Fr]:l Gl S it wisQ hqaulcrlxtlg
publicationg an ;[‘J;In%n custom zing them For each publication, the'reader
optionally Sel ects Specific sections. Some sections appear daily, while
others appear werekiety pagelifidvicha dniaifihii the@hier @Miatid tifBhiCin fnls QER HERGMNGNY is¥PLk Ti mes

onl i ne, 25 Orn.GXAMMNEst rekbtCidg8s ovPROEwENe Plus”, "National ™, "International",
"QOpi nion", "Business", "Arts/Living", "Technol ogy", and "Sports". The set

of available sections is specific to a publication, as is the default
subset. 15 2The r FSFQYALERRUBESABIPOEhe dai | y newspaper by creating custom
sections, each orehtPieRihdssctntonarrys inesedne p capshical prbliggionstmpl tosillust@g stromdizgiect | ons
m ght be cmeetnsds if G nepagamstim. Alhcugh fiewein ofB1 us@IMBLIRREAAFEE of nefvspipaafiiidiinag)zine OF T OF
Moni t or i NQ new3BMEntch@RELGe if B preSelt@nlef: isGiat-opi cs ("Alerts™ or "d i ppings").

30 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 cantent is personalized according to the reader’s locality and demographic.

2.1 EOITORIAL PERSONALIZATION
A subscriber can draw on two kinds of news sources: those that deliver news publications, and those that

35  deliver news streams. While news publications are aggregated and cdited by the publisher, news streams are aggregated
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For each section, the reader optionally specifies its size, either
qualitatively (e.g. short, nmedium or long), or nunerically (i.e. as a
limt on ifggo&waRer of pages), and the desired proporti orcAvmayesti sing,
either qualitatively (e.g. 20 high, nornmal, |low, none), or nunerically
(i.e. as a percentage). The reader alsog,pptionally expresses a preference
for a large nunber of shorter articles or a small nunmber of | onger
articles. Eihbyampisbbiishirsr byderetidlized g seerespior( Nswvs publicatiens) prically cprsteppd dorffifonang
| ong for Ns de@spapanapietsmbghrings, Wilok@semeaan bfnanpand vaddder “re\nevgifegdofofy @ news fetvicem  ( or
edi ted) in gihdeip,eRleaninit Qommd SridPdbfinbhel, @uperiesnsaphi stication of the
reader, for exanple to provide children's and adults' versions. The
appropri at e ver siTn nitmecsuellipnioncsgiven SpRsTiiihe, gpblicgiop Kipedited mevs putfgsfionssas el as i o
reader can sggpeaibd of maliplerneadireas. Bygwidlingthe whregitiok md henee ghe bphetingef gysetreaphelpged
bi ol ogi cal @y by hbk@ad@fitle bebrkr@ablanblpised hivemding orl PRpeCoRe Hinich @ Biberviahagyio editgriel captied and
prioritized by the editors, and each is assigned a useful lifetinme. By
defaul t they are TepbsFibpreuids ¢ daily pewipgpprdy SHFEUE PIS CE P HBPIEuting pews PEPIOEy 2B der
subj ect t o ©page paonlizd gisiont o eich The lewiting dejly cedifidnrs printeddnd peypdgiogethen, inweacsinglpn s
where it | Snevapipdr. QR vardhsGnemtiedd 6F a hoR@NbE ltypibaByyexfdda theid tifkrehtyintenelyd t@teshpicle@iteliftetnit v e
filtering. d‘;}@ip&ﬁga&nstmnwmh&ﬁmﬂ ed to articles which have a sufficiently
long lifetine. Each article ich qualifies for collaborative filtering is
printed with ratforrgehipublicktiom g wader pitignally yeipotefpecifipyactions- Seme pegions near dailyt whiltdhers an
provi de an @& ekl ThCaily(s@ticds availhbielrentl The NevdYotdiingds priti@cfor)exampiw lophiig) “Teee Onenitiyse
likely thatogRasShmmbiobl, ORLEHNEBlshess, FARLIVAE, Echiobhy§ and/ASotsC. | TBSsctdf faildile gh
pr lorities s@cﬂgsépgrﬂEmLhutlﬁ&ﬁlnl@ﬁth@ﬁeﬁuhtsag[ efore effectivel y consi der ed
essential readin by the editors and are delivered to nost rel evant
subscri bgrs. 35 Tineredde afl extendxjietdbily Resvbphpyr bg Petig bistors seqions. grlemelirgying 9o afcremir of
ﬁ' t Eer qualjﬂe&:@%’éaﬁ{sfeéﬂt{n‘ ﬁehlgvs midR bpd’reatmﬁ'e-tnaiﬁﬁhd' Tlfjnhssﬂndﬂﬁamend f Lﬂﬁer:oﬂiﬁffﬁ*f@rgﬁﬂitbrjﬁg A

i gh serendi pi actor . S the. threshol d used for matching during
col | abor at i'i/“g”?‘"l}glﬂ’fs@?ciﬂﬁé’f'csg\x\ﬁl{sg"ﬁwp '(':'%slg'r makes it nore likely that the
correspondi Ng SeCHot ¢adh sadtioh, fhe B@erfopriodalyGpetifies #shies, dtzadaittily Gparfmediah, erapacrty. A
di f L er '?‘ nt sﬁﬁﬁ&ﬂ} (Pél hdha Timft SCiks Qhimbr 31 padd8), afdUR Gbsfrdd @Rpoftion of?ﬁv&'tfsﬁ € lc;ldwgalyqé.g. t he
week. reader S . es topics of particular interest
Wi t hi n gese“é%“%"ﬁ‘?"q%”h‘g“%ﬁ’it“'é"m&%l !"%’i“%@gfgh’regb' Substitute Sheet (Rule 26) RO AU
li": WO 01/ 03019 TGO Ty~Spressesd preforgned foym latep mmbensf shogpnastiglestyya smbfknumigi of or s .

The speed Olfmgtt.r REcich. BRMRIcle B idkalhf viRifdd GF cd @M VoM Shbrdid 16t ol toSupfioR @is refdntet y at  whi ch
i mges can be delivered. The reader optionally specifies a preference for

fewer images or stesticlemayjalspkyatep for ¢itdtin diffeentivessionsfo, i the gpocied soRbistigition 4ibges | s
not  r educ eehdertfiremmblermgesideaxbijdreieand aduks\ @rierd Tht apbropriest vergionals fefegred (agcording teythe | ower
resol ut PN Qe Vgt he GhRAbnBpeci§ DN SR VAN takesPreddliendd ovg i@PEMIogkbage| , t he reader
speci fies how quantities, dates, times and nonetary val ues are | ocali zed.

eLary . 1O
This invol ves sptsearfioes which wpke prtach seefiep trasselegtedand prigatjzpdy thegditorrerpd gagh is assigpef 5
tinczonc angenl iifeime.[B9 BemRl they ae dblivred o dbrklevantisuisaibersyin prigrilg] ordep/spbiechte ppace ppastraints in
| ocal i zat i of, GyiGks&hitiddd, 1N situ translation or annotation. These
preferences are derived fromthe reader's locality by default. To reduce
readi ng di fficul the@ti%‘tl’sfeéﬂisbg*’“’p'&?&r‘“"éﬁf@sF‘gWP‘P“‘l‘%‘@”&éﬁ%"@?""&Bi"i'“&r??;l‘ls Syfhen
speci fi @9 aspglebaticleprhich veamdiiefiplong liffne Each artidpahichymadifics fat coltaorstiye filgying b priget t  and
i mages are gihakigduds e id Btle YiicleaM Ebukofssh provide@s daR thioide.d. ‘SkedfogydiBdatndtig on each
page. The | ANGWARE e wibbifio e BEMBEPUbI i cation is published, and its
correspondi ng text encoding, is a property of the publication and not a
pref erence expr essadts b highpiotissond shdddifmeasre thercfper effrctivebnggesidased gseatie) readipg by ghe
configured §gRorgahiQM adtered @ mbsrEvint sibsdiibe@NS| at i on services in various guises.
2.2 ADVERTI SI NG LOCALI ZATI ON AND TARGETI NG 15 The personalization of the
editori @ cont ent Thepdscaptiopeliy preifiesaderpdiply Beirettel WHlrgelk 5§t AT o HuRYR B8 o
adverti si ngmimeically. y\pigicsarerdipityictordasefs theghreshold lused fpr miakching duingcejletiorive Eigrieg dbigh faciyr gy g
ads, for exaRkore Mei@ il BE Rrrdspoktdl YctibrOvilFyd FIRED the 18ad@’s ipecHivi@ipache s tiffarent s¢rdndipicy

factor can be specified for different days of the week.

The reader also optionally specifies topics of particular interest within a section, and this modifies the

Substitute Sheet
(Rule 26) RO/AU

I



el sewhere. The value of the editorial content to an advertiser (and
therefore to the publisher) lies inits ability to attract |arge nunbers
of readerswebfhshsse ri ght denographics. Effective advertil,éjrﬂgmdﬂﬁn.;}l aced on
the basis of locality and denographics. Locality determnes proximty to
20 particular services, retailers etc., gnd particular interests and
concerns associated with the |ocal comid ity and environnment. Denographics
det er m ne gundrabsigiehydheelddrs and preoccupations as well as |ikely spending
patterns. A news publisher's nost profitable product is advertising
"space", a multi -ﬁ‘ff?gﬁgi‘f)ﬁ%ff”gﬁf"f‘f negtiat ApctHR W YL hich imases s fetarpd By feader
geogr aphi c ®BRPEY sgdfies & mekereage fos feyygr images or spligraimagtsjopbothi If e pumbgy ey sigh pfjimages is not
denogr aphi cisduceg,thep itndges mpybeydslivarrdaploveyquilitydils] abowef rgslutionchy @thigtieser dagipressd). | N t he

net page gystem the g blication server conputes the approxi mate
nul ti - di rgren,si onal pts? ig{z&gPJ 'g"?] ' ‘5‘ 'pa%ﬂ B“f‘i'ﬁg%th[°r.8%"t‘§°s’§ﬁ‘f*éﬂ‘fflrlg" TORRAE Iy f'ﬁg"“’?ﬁ‘a@é on a
per - sect i on™BHE RIYPE I BrE AT ™REERL UTsEC @ inea! frepend ditimecdeimad apjedesal sysacg and
cover age, Yhiaber dietopaiztioh Sontisbefchetirs kinglationt dn @angitigne Thofe pefarerices e ddiedd' figm she Gidertsn
edition, eaeditytpaahetr.’ s adverti sing proportion, and each reader's
denographic. In conparison with other nedia, the netpage systemallows the
advertising space™t§“hEdfefifisyc cquisd byreontyesient. i eraderaptigpally spesifiey a glbpl orpferensefer] | er
pi eces 3P i glargepprapntation et texeandimages@ie yealed|a¢cordinglyrapleyinformdi¢ndaasomoddedon3eh gl d at
closer to its truﬁel‘éﬂa“é?ﬁwhl.:c rnevevgurnpalﬁg,is tbht?‘esa e adverti si nﬁg_"s_l ot" can be
sold in varyi ng?’gr Opareions. t B IEVET B’ PHIREY 19 'S &yrErondines it PP KA PR of
readers' pa%‘e@ iPHe RSPy P PrEEEIST FPrTitgY BrHbe vssh Henetel betristee YBI™ @i cafigrst o ipevde or
anot her, ovastempdt trapsleiog eepvigds irgyaripdy euisespr opor t i on of space sold to each
advertiser. The netpage systemall ows advertising to be linked directly to

detail ed prpgduct Adasntabda0AneNih BRéEAE 35 purchasing. It therefore raises
t he I nt ﬂSnS' c Val 'ngp nal o?dygcﬂtsr’alsclrri?egt d%gﬁy ag'écts Eee%elégie cgsgn? 96@&%48 ia Vati on and
call'y by |

C
| ocal i zati on.are handl ed aut onmat | net page pupiication Servers, an
adverti si ngwé{;g'{él"%"&dgtf %‘Fl°"é'§ﬁ‘}'}tb'?'r;o°\g‘lt°d'e“‘3fl e Q‘P’Tpfey"etﬂ"‘ﬁg‘ﬁ'y(‘?d?}’é‘? i g Eave) fectigyton
geogr aphy &fftrhee Msgugsttheeditoriaiiqatentio prsadvytiestand thetpfareio the pubjiher) dies inj is abilibyft¢ atfaent
because it lprg nambereatwiderewith thivight dambe@sicsi t nore cost-effective for publishers
to deal with adveﬁ%t i.Si ng@_ SUBST| TUTE SHEET (Rule 26) RO AU WO 01/ 03019
PCT/ Auogéoow_s BT RGYFEYaE 8PE Pt o b avdidpmpertehipst orl At ReimiRge Even
t hough fYe PAEIRPIEY TivisssTejailers) gp ot Ptculir gnieragik jand (Fongem respsioted: ithnthefocal epdimaint andi NQ
revenue, puhtirmire Degnograplicsidétdnaineteinral mMRasisg s pRécaibaidns 43 @elta 1Ry sPaGpaans0f t he
greater effici e_n\% of a,glg"re ation. The advertising aggregator acts as an
i nternedi ary bet R¥Y PR MPLRYEblapefuchis v rrisipactoace™ pityi-digtsiopy eaitedetempiseddy me
advert i sengbftpublifatipn’sgeparaplin ceverprg e isigcef ifs eppdsrshipbits pepderhip deprerephicsrrod thapege brkpatailatilel
pl acenment iferadqenispg.page publication can be nore conplex than ad placenent in
t he qu i cati on'[smt radi tional count_er_(f)art , because the publication's
advertiSing space" 'Rt sés_teﬁ‘b‘%ﬂ'f“@ﬁ? PURHGRFIqR SErvErSPREPIFS Y 2RI Em e fujti-dimensipgal sigsaf 8 | es of
negot i at i orfSPliFEtREnsthlc adsrising Paseana per-aretigiheds aing gt eepymt theyeublisttion szrperenhiq Esvirsghier s,
t he pr ef er riedecfion’s madesthip{dveizerpbiaghangdsr’s sej@ tedition, pactovedept ealvegisingroption) B eeidreaddrppOr t
for these nesmgiihiat i ons, including support for autonated auctions of
advertising space. Automation is particularly desirable for the placenent
of adverti senent S" HPEN" Yl Pberaneda Sepetppee srFitNATLYS the dvirtisiagritse to bd Bfinsdjin fgreates sal |
or hi ghB9 |deseiledni atievd sretibymieces pfiterhe midsepar@iyciahepion alowsng be lbiiat cheanisnegaid at ed, t he
aggregat or captures, anld edits the Q(Ij\(,erti sement and records it on a_
net page ad server . COPFdESEIATHEN, Sor 1520 o 8Rlsh IF LHIZP PrPRITIRSF el @dvaserp Vil enent
on the rel difaiftal /uesH Age 9apmlyireceitinechs advertispment of onpjadvertiserine anglberprremll peshing Bait i on
server | aysroparton of spedq solddreench miveier.sonal i zed publication, it picks the rel evant
adverti senents fﬁ‘on} t he neégag& ad server. 15 2.3 USER PROFILES 2.3.1
Infornmagion FilteringeThe persohari™sat e dhbiede Rttt srmaion peeai®t ons
relies breraing dftherfprppiscpthe inydngis valugnbths apyeising prest | e
Because personalization and localization are handled automatically by netpage publication servers, an
advertising aggregator can provide arbitrarily broad coverage of both geography and demographics. The subsequent

disaggregation is efficient because it is automatic. This makes it more cost-effective for publishers to deal with advertising
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i nformation, including: publication custon zations 20 collaborative
filtering vectors contact details presentation preferences The
cust om zat iygles@hod publication is typically publication-epesudiesizsand so
the custom zation information is nmaintained by the relevant netpage
publication server. 25 A collaborative §dltering vector consists of the
user's ratings of a number of news itens. It is used to correlate
di fferent umeesdrs hante digestly Sopfurs radvertising. jFifn (Stgueh dhe sverfiiR jpgstgeaionie Aot BTePPTi e .
Al though t havesiir@enlo puefshets Syt fdd Edhamgediofrinegal becaic nlfhegereatss effideary off agarceatien. The
filtering vVaghals akReh@PRE QN ke betiadh adeistrt dadipuBlisheid idmayyitel U@ Bame sdR@is@nerar € t WO
reasons Y‘hyinh&rpleﬁubﬁgﬁoﬁs practical to maintain a separate vector for each
publicati on: there 1 1i kely to be nore overlap between the vectors of
subscri brs to t hieis weameingsibid plecareitdwp netirgrpultiestiansan fhe rorrsplenthan 8 gisert BEFs t o
differ entl Ppdbiiari&nd lrhoRioisil codiddplanoedisddheipibadation SadieBisidgispe@lisynote GomplexWhilt ignofiizde &It 30
Ibf’z. gser St %QAI%@Q nEkblalidfs bhebvded Ve, alBHshn dpsregiicts aQ@ﬂﬁl_;lishQ’i thé PRerrdiAdrrhl 6F th hetphgk S

nd, no (t)c pl%Vi e? lérqgl aut%l %:g\é\tlxlg%r %E theg:(%le lot xoOsI: %&t.dixgsugphrl fgr% t*nggd aué(.@:%&&v&.s%&e
t heref ore aP&8 PRATTHAT Hed. e relevant . net page blication server
Cont act det S8 4utomptipn fs gicpityy %Fé{ﬁ‘é"', for e plaggsent éﬁﬂl"l"ﬁ%’%’?’“‘ ?F‘E’”&aﬁ &mall apog o Nt r y
tel gp[]oﬁtQ. nqumml,or'éahENQI*M‘lcmwm-nature, and are nmaintai ned by a nct page,
regi stration server. Pre t e i j it
quantities, dat esgnéerf’c'f T f"?@g%egié'%ggn,‘f‘lpﬁeeaw%%% %ﬁé‘?dq‘%ggﬁng?sc{ngﬁgéf%t on'f n the
same way. THE®f YeureT CorePeiney; mea?d??ﬁ‘?’t’?%%sr\hé FRAFEL Ol P "P‘Baée ALy i ndl cat ed
in the userWhsn torepese publifationgetves laysygpjeqclpuser i perspnalizedppblicatipn, itpioks gty ’g‘?‘:‘ﬂﬁmﬁ"‘él i es
on per sonal fitc tpagatbd sarr.such as date of birth, gender, marital stat,
i ncome, profession, education, or SUBSTI TUTE SHEET (Rul e 26) RO/ AU WD
01/ 0301% PCTé AUOCR" 00|]7l§|_E -27 qualitative derivatives such as age range and
i ncome r_gng%. For YhoSe fjsgars who choose to reveal personal information for
ﬁg;/e;t ;s:gg?_gﬂgﬁgtgrsﬁ“ﬁgmtehm ?)r mation is maintained by the rel evant

page reg 'l'he erg)r?a';ivt‘iat)r “of hews Enﬁeomgrbﬁﬁ@aﬁgx Qeiies%”céb aiscptrn&\{ Bﬁﬁkér-%ﬁc profile
advertising can be Par ge?ae(r:'i oh " the basis of the denogr aphi ¢ associ at ed
with the us'éff’"“é"mz_l“fi"‘dﬁ‘f‘ ZI| P+4 Code. 5 Each user, pen, printer, application
provider and appljfialidn@iohisni@dssi gned its own unique identifier, and the
net page registration server maintains the relationships between them as
shown i 20Fi gur es <@lors@2 file@veprel 24. For registration purposes, a publisher
s a speci a.l kind of dgﬁ@gl ication provider, and a publication is a special
kind of appli catPBf. ch user 800 nay be authorized to use any number of
printers 802, anch,eg,ﬁgianpgfg,emr may all ow any nunber 10 of users to use it.
Each user has a single default printer (at 66), to which periodical
publications are Thefisomirta ofpputdiedon ishvpically miiiFafigrepiicadse pustmisgiop Ao @itiNd are
delivered t Raidaei bpiné retvenit netpigs Pbiighionsdmierch t he user is interacting. The server
keeps track of which publishers a user has authorized to print to the
user's & aul t prfpplRbprativediiteigyeqos fopsists of g ser § BEngy LB ‘?'ﬁ'vevs 'FBP%? m’f’;‘t‘r‘f’y‘“’mJatc
particul ar giferenugers’ intdoasts fo thepureogseiofl nikiagyrograendatipps. Althpuglyihsys arf encfitg o mainggining agipele T o
user nay al Gebbvadiesingiead Bebpeasatineley pgicvizagbhicniprs hereareitygeagorsivip if itpeeragigl Bn t he
printer, al L@iRGepirdiRecsPBicach MiblRddbntRkclisZielyad ta Rbre ar@ier tetwicthd ye:@rs bitvdscpieis mither .
-8r2| fSO?”' y Egﬁc pubkiRarFRANBelNeen thnbse SriBscrfBErt 0 biffFent pSbfiddiohsLihd AkbkEatidn B 1ikeB ko Wik tofpiedeit | | eges

N % = g}a%ogtrtlvse 'filtc\r/i\rg]gc;cl:torzsa‘ asuasrteoﬁhe%HlQ%ﬁ%Lrg&%ot%qgfo&nﬁ)eléwhguELl!aﬁﬁEvE ﬂ@riré()?,

t he publ _sh&sr BFE (7. €. aﬁp cation provi der 803) 1s authorized to print
to a speci f rease grthersior plsogpintpingdby the wlpvant netpoge PRSIl o Thi s aut hori zati on

can be revoked at .any 4Rk, LA
9t details, tncidding > street! aifirss, zied?, sHﬁ,%unﬁﬁMepﬁbﬁé/rﬂmlﬁﬁ\éﬁrgﬁﬂal wer ks
801, but a pen i s specl | If a user is authorized to use

fh'c to a .single user

; atu taine € [ istrauotgserver. ) .

a parti cul aPepq ¥rraipiain RYepcpas BT RYEr recogni zes any of the user's pens.
Presentation preferences, including those for quantitiés, dates and times, are likewise global and maintained

35 in the same way.

“The localization of advertising relies on the locality indicated in the user’s contact details, while the targeting

of advertising relics on personal information such as date of birth, gender, marital stat, income, profession, education, or
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20 The pen IDis used to |locate the correspondi ng user profile maintained
by a particul ar netpage registration server, via the DNS in the usual way.
A Wb ter mwawi/86® can be authorized to print on a parti gg&-,g‘hom(?t,gagc
printer, allowi ng Wb pages and netpage docunents encountered during Wb
browsing to be conveniently printed on %pe nearest netpage printer. The
net page system can collect, on behalf of a printer provider, fees and
commi ssi ons®ditie Aeivfives sed pyagscnee 28 inpdve BRegh publ i cations print ed on the

glr |O\é|k dﬂl r 3 upL i nt ex-fo§ mos§‘ds%rs who c%é%g'%o Fc% erQ,%aO %rmatlon vénSJ ”g,fp?%sn&? iafommation js | |

printer is ’Wﬁ:ﬂﬁ "b§7 ‘F'ﬁ"é'“ Ef??—?? '°g"f'ﬁ‘é'ﬁ°’f°flé“i‘f§§f“°‘i °§s“‘t"ﬁ@"'ﬂ?“1" riEVEItising £33 B tefesied onEq c
user al so hlgdbasis °§1’Etdmg@h'a?esemﬁv"h8@@eﬂﬁﬁlPeﬂlMC@s ed t o accunul ate

m cro-deRgits and gr such.a in the prece

par agr ap? cont a%th "g” Pal 'f""tchaﬂ%’ E’"r‘f"’r'?" e ag""%%i'?r"e's ST Ry ’df'ﬂfj‘éﬂ%d?fe
nunber s; gI "GHET Pt éeF"grﬂ?é‘g'“ng6'°"’"PWE‘1’ Gﬂ‘f’“ﬁg‘ B pvhpey in eure ety 235996 24. For
local i zat OFESERen RupREfes: @ ‘gf“ehlir‘fﬁ@lm‘ dsind Bfi spitiation] peovifen ausk bR is @ omtidiikind oy 30
the user's werebded signature 818, fingerprint 819 etc; a handwiting nodel
819 automati call yEaml nt ?I n%d by the s%/{st em and SET paynment card accounts
821, wi 35 whi ch 20 &% fo gse Aty Rurpes of priRyes 80% 3yd ?ﬂdf"’t‘?ﬁ”f’ia’{%”tyﬁ‘é“""
user - speti f‘ift':’e’ﬁ@t‘sﬁagfé“ha%’d’@dﬁ*t‘g'e defaylt printgx(as 66):4¢ Whish prrioglicsh publisttio gredelicedhydeiuB 36
speci fic t ovhéambes priped onti@and tridsliversiad thd pinta ok wihick @elusir @ inté@ing, Tha @Hver keeps track of

print er - spesmich publisBGQsdi Has duBoriktd BCGhrid & 1R Gt et bficlTA GhbRshal @R Jo?m@:@ the 6 @6yt S

related to pa&ncmﬁr MG b irfEah 'ré{dl\u fie mOQhJ: hq{)wﬁﬁn{'dn’}h@ user ;I;Ji} lsH%ee EB&I zlmlhla erg on a
regul ar bas, Id Ith'Qtrve nMa eQ !ibt tlhe nier, gll[owm J1e to at%]o ze otheru ¥ S| he ? i 0 ly
appear s user girectory gs3° " gf’i)‘f’l"\él‘ El'glg g"’t 3 I'“ﬁcat e

and dir «l‘ét "é"““f?élfﬁ" i reguinys admipistratfes Pdesfs B4 fr syeh ?H"\'FI'ELSLI GENT PAGE LAYOUT The
- net page publicat i, § Gk Glscrid s@NEL | \ﬁ)ﬁJatloy sd7at)(espu9HI$er {gp% pa?]ﬁ%ﬁon%tovnge?‘g{h yser's

personal i z AL on.

adverti se neeaﬁ?og%g %’o gr n o a fpﬁcnf cz{;‘:m{ilcr or%f user 5(33 g:‘l n;éte]&v é &u(?z?rggnfxbf:ﬂazf 8§oked Plﬁlgylm&?_yé‘le pI aced
on the SUBSTPfUPE "'gﬁéﬁﬂ“*(ﬂhﬁ‘rf*é‘"z‘va‘)a Pm/smf T3 9417 3 (FEGSIPTTHNE B 10 PaBular - 28
page bef or eringsdhersipp !tﬂe'Prmﬂgmevmoemuser Stee. advertising ratio for a section can

be achigyed with w | / advertising ratios on individual pages
within ?%e sect i O‘I\I’QA p IDysyE?.' t(y l gihe corres onde &s&rrgpfo{“ﬁM'm béfaf;aéncltl%fy?agcm@mwn

al gorithm |5§"’358?1’f“'|%‘ﬁ|’"é'6“‘f’?5w”&t t errpt to co-locate closely tied editorial and
adverti'si ng cont efve «hfusod San Bl ﬁ.ﬁ%&ri}!& t@ﬂﬁmt,g nfca fml,.,ng pm%treaﬁog%,'; w?PeC' Lol Ca' ly

within the I Rour's

roofing re ﬁg#’&?"' chg%Js gxcoarpe{eg ?uirm %Jeb éo“{m e%q?abe em nt?d 6?‘ SRRt (1Page prmfexh cl Udl ng

text and associ atTedheipFBgeen cai\Biicd) o BRbICS a pﬂm&r ;Inhﬁa thendl cotlssionPdnGiRbni el t O

vari ous2me Sﬂrﬁ&tp\n@ncaﬂML ﬁtﬁted oIR@pr%Lr s 'i)l%teng ' Q3 Srreoie Q&Me' gdwéptgm d;tkﬁ cl?cglhro¥ hk’eesn of ads
0

and the sel deOm IISIOIE, I tor'.salct%nfee(s:(?&e r ti 3%)‘1 erate % yout
has converged, to attenpt to nore crosely : °€§? ?"ﬁ‘é“sffésé"r“"g‘“’%pf“é‘t’eéd sectl on
si ze preference. El'dﬁ&eﬁ&ﬂv‘ad a@élpageiact@nt sﬂo&n:ﬂf.ﬁfséalm&@ﬁla& Aidro-ddBR\MR\Rdits (sdeiSas RL Ched
ON aver age QB it i Brecedi lpiplafhg) cc%w Rdidhid ﬁan;cmsiﬁgym&eoada@sym\f@eﬁcg,%&a PR egf al?m ont

DOCUMENT  FCRMA
di str I i OI’I a-r% eﬁ%u:ihs% pngﬂgy (ll’é[ll’\g?/ and lucallzaf’:1 otn wenmﬁeag:'? nambcr o% Hg{lev\gfgrferds “fl|zf éonﬁfnlnﬁa ry

effici ency A AN q§‘?ﬁ'ﬁ“”§“’°tsll18 fingsny aﬁgtef%fﬁ'a'ﬂ‘r""r&rm oppicallyyesinfanedcby tevegemsi ngl e
user's edi ISR payRgnt catd3ecpunts 83, MWMW%MHMQMNNWI tiple users' editions.

Th fi f t f Lh t. The shared
i nfeof Prgf: OII’IC c IO nS I(?lg Moll ?)Qhe%gﬂ eﬁx c nselfage atcc:ourl\%gl ch yser flﬁ%&%&et%ge agge}xatf?etia i[;)gﬁfcet'p §ach

i ncl udi ng |"'r"r%erl e '@?“Qb’ﬁ?d@é‘se Eﬁ?‘l(ﬂ““ﬁf BElg eyt i ‘l‘é?f‘t‘“ “"ﬂ““ﬂ“@ plerogjsarderediprisd tn s
fully-formif t'“é'd “"E'é‘)&f onthatpringes B psercs billed op irsgulEndesis ﬁs#nmuetalmw;balmmg uage (XM)

using t EXt en | an des recl se
cont ?ol:m(;v % %o‘?’?r'%‘ Lp?é@ﬁﬁ% ﬁegn%g ?Tcmrgé? "%‘hgg 'r"!é_e”g mﬁt’"(‘)ipd\/ﬁﬁ“'@ﬁ" t he
text is bei nd° ét‘” which in this case is be| ng provi ded by the layout. The
t ext object contains enbedded
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-formatied rcctangles, they are placed on the
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20 | anguage codes to enabl e automatic translation, and enbedded hyphenati on
hints to aid with paragraph formatting. An image object encodes an inmage in
the JPEG 2QRfeiBy6! et - based conpressed i mage format A grgiiweneb; ect
encodes a 2D graphic in Scal abl e Vector G aphics (SVG format. The | ayout
itself consists of a series of placed |5gage and graphic objects, Iinked
textfl ow objects through which text obfects flow, hyperlinks and i nput
fields as degoedirdecddiadowep. and wat er mar k regi ons. These | ayout objects are.
25 summari zed in Table 3. The Ia ou bl e for
ef ficient distri bt GRS 82 é”“"‘l’ghﬂ”% @‘w'lg’h a?'"%lad“%f"g b " 'mt‘%a!l ™ ayout
Attribute PHiinge sceipn. ang B eddayout 1'&‘11@@91“6% Wig {The alegrith ds °P’t5‘§‘1"t’ f°3 '“?‘H‘ef@@ “SBFSé'Y:t i)
PEG 2000 Gieaiginiig af@odyérdsinpem@r, suphies pacindydelorroofinpmaegdspeqifieplly pighiy the publicptighper2f one
Opt i onal 5t esth spelaj @Gk onlaBit-MukeBbfing typper | i Nk Type one pplicati on | D, et c
Field pe Meaning one atermark one Substitute Sheet é\f% s)hlﬁid

91/ 03019 PCT/ AUOOTreBifra comen gglected foptheyespringlpd g pia&rief ¢ 11 PhidCIT Beg” above
for pur posescodigtefafiqugesthetic g st ri but i on and persi stent storage on the

netpage networ K, ‘gf cn%ilrts. Er(l;cesss Bgl&lﬁnghe selg?‘ oq %f adsaa‘%(?hu %flekt%l&x? %R&El@&n@lq, n](ug %&tagné h ar ed

objects to whlch I on | "é‘
di stri but edthe 'tYPféhaﬁ'é’[“tﬁ‘&"dé° Pt 1o o9 F'?fﬂ" ?‘é‘i’?/‘é"‘r“seéf f“é'és'zeg\ﬁe f'?ﬂ'“t %m fiel p of

t he net B8geprdfncs ean, ieyever] [ matched on ienags oyetime. efjowigsighficpnadgsto- d*’ﬁ agjdiosnst ance,
docunent, and docurrent i nstance. The server conputes a set of optim zed
Subset s ofdg‘jp % gnt and creates a multicast channel for each
subset , hen 5% S50 8807 ARSfabdd 6 kOt i o en VBAES0 O e
mul ti cast channel % carry the s ared content used by t at

| ayout . The"™®&Fver then pointcasts each user's layouts to that user's
printer via the SR b kfdicRey RR@Mism HHe dpirationbh oMM sptdTie toGingld BE'S bditiaQand S
COI’T’p| et GIS ?ormafl(?)r?‘ 5?1%11% bgt %h rﬁh%g ﬁ%“‘ﬁeﬂk spQ(ﬂ' cnnaﬁnaw%&lklsftsloeme m&ehﬁ shaftl t €1

receiving i rin er. cbestothe
mul ti cast cHEmAmHE? ""§‘b°&';‘f ‘%“&5" W%“’ 'f'%egg Fy" ""°¥° mdgﬁ .Smaé% DET Nt dgnlr%%?&{ « 1ticasts,

each page server apd oumwcmaﬁ;m@x&ﬁaaaatea mi,rssam in hﬂEﬂﬁH:blclhﬁ&ﬁiLmﬁiaﬁeQm uding 06 €
obj ﬁCt S { ﬁf Ecens%g SIyIQs Qt)i,arlgsage Rey Q(SL ﬁy%tp&mse cohttdf® ovmgefor?ﬂﬁng GlicpendRRly of il r Mok |hy
arcni ve e rec har ed n as
recei ved al e favwg. nBlS t és%egg Ttbmv(ﬁ in tl'hs casF is bemé rowdled bygx Eaﬁ;m Thf @%&t%nggér t‘{i}l&eﬁt{ee?
re-creafs W@E*@FSI‘W"‘E;Pb‘fﬁﬂ?"&\“’éﬂf“?“MT“%‘%‘H’“T“H’&W"‘I‘S&%&H POrRRPHLDM G | s it

15 Under nor mal C.J\nr &U@o&ggﬁgﬁs’mgtﬂ iPhd ﬁ@[ﬂOOWa@embgsem%eJ idsgt Bfmard b@ﬂm:ﬁ hey
can be delivered. Assu lgs a gg L& Qlsvay page is covered wth inages,
the aver age®*4ge ﬁé%pgé’p'g"i B VieRSE p?‘ﬁ WB The printer can therefore

hold in excess The layout itself consists of a series of placed image and graphic objects, linked textflow objects through
which text objects flow, hyperlinks and input fields as described above, and watermark regions. These layout objects are
25  summarized in Table 3. The layout uses a compact format suitable for efficient distribution and storage.

Table 3 - netpage layout objects

Layout Attribute Format of
object - linked object
{image Position -
limage object ID JPEG 2000
Graphic Position -
Graphic object ID SVG
Textflow Textfiow ID -
Zone -
Optional text object ID XML/XSL
Hyperlink Type -
Zone
Application 10, etc.
Field Type
Meaning -
= -
Watermark ne i
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of 100 such pages in its internal 64MB nenory, allowi ng for tenporary
buffers etc. The printer prints at a rate of one page per second. This is
equi val ent woorkidPB or about 3Mit of page data per secopgybhddadrs S
simlar to the highest expected rate of page data delivery over a
broadband network. 20 Even under abnor qg%_ci rcunst ances, such as when the
printer runs out of paper, it is likelythat the user will be able to
repl eni sh the papRecumeyppsmgeunes ore the printer's 100-page internal storage
capacity is exhaustdesdribed-4bae foe purposesf of ¢fiipgnt Pistritwtio midpersistehtestomg lon therapagynehodsa i | |
up, then t heerfedifiapaae layost is bepdr@d fomana biared objeciBMMBiIcHIGErOf @ nMul ticast when it
first occurs. The netpage publication server therefore allows printers to
submi t request s f When P OFHpPPPRUSHEGn & readn\pbs qisteibuied the petpage pyRliFpHoTETerves fllogaiey tiththes | s
r ecei ved>2or belg ofittie agnesg D et 1P avmiave FRforsasly npgeypage instawes] doquoasngdotupkent issnce.espondi ng
shared 25 object C nt .1 rinted, a printer can produce an
exact duplicate ({af‘e gﬁggﬁﬁgg%gpoﬁ?ﬁ sé';é/sfwg"étlh? sgms'eq f)°§'§"éB'F ‘é’i/at(%stf‘t'f'é'"'c?séﬂ‘g’"%g’h?@nt s
fromthe rel&Vant " PIELLLGRINe lyoy wE\hrep b DrvERTS!s \nhieh Pilhcamehp tie
docunent i s*OP@GREx ©a4laxgp- Tietemgn tien ppintcagisrarh brer's irmquts torfia vsey exiinter el thel@broprias iegt i N
much the saswweer, aBhevshy pdecasting|seonipel impiadasts tHelghaed/@iient of theHRifitdRRARS. iAfier RRiIvaHAT ed
cont ent ,10dep!cinfd&l’ &4chi paige B3veCandlprift@Glbbchbed © wh h@ti&@gﬁ_ﬂ§§ #éaiﬁedmth , rlayAMs.t[nﬁl'létthe Fhe_
use of mul t GRS etV {AENerdr APPHDSHERAHEm ﬁl@&&&mm&ea.hsg?&e%géésgeﬁee {o%gusdﬁgggpoqfs. It is

not personal,i and. it is delivered via e nat e pag natting
server whi ?h'!”?za %}é éC)”reﬁEffsgmltﬂ’f acgse"émrcﬁ'ava o °3"°ﬁ%“(’:’§sﬁ§°ﬂt"°."t°'% net page formatting
server is a speciake a drifté ha Rcdedd tha objak PAPEn RPRAE lafoith le@heSRAi Rlcreatck MR st page

format ting Ralk¥Okylas melSadanRf. various Internet document 35 formats,
i ncl udi ng Adobe' s Portabl e Docunent Format (PDF), and Hypertext Markup
Languag@d (1 | TM.) . Unfiennomrintxirgmgaacenthe pribtEF Mints pagés fag @ Mantitke@n td Setiverd. Atslning B inghnese

resol uti on oach pdadi€cofarell WithGiihgdd &g RerlgPpal2h@a 823 br1ddhtin SV Phe rrmteﬂgnrmélleﬁljc RfiQd AR
format, W tdp@ suclf; RS f it® hcifp &Rﬁ%nﬁm’y, alill;)va&% Leﬁl}f&a%e}s (SélgI:I‘Ley rittee {():rhul.él gteatnﬁc: olé‘ on\é\éb

ages directly Lin fo the r est ed_page. u an tun _

Ee%avi or vipageéer Jit: él?'g‘gse'rsl&%_'.v ak'i‘ﬁ"eﬁﬂétﬁf)ﬁbﬁ%m\g bé'?’ﬁﬁfetdf"ﬁb” VR BYeh fhgifeies o dhe ightstr d
net page beERITBF TPHE fHRdr Y vt @pdiet ¥y and persistence, Substitute
sheet (801 ¢ 26) R/l LA el AR AL s i 1o VA ik B linc U, Y

Internet d rl]' enisn enaeg'}ue ore the 1|'|t;[ S Lo ity i es now edge
of differ e;l’tg %\gfi[g"c%]'ﬂrr\e*r'l't(al Peor ; g '?at'tf 3 mtebsbltg(?ipa%r\"éﬂ"ﬁé‘[”b%&é”'Bfsl""ftﬁ“ﬁ"l“' and the

net page page ser \iieverdindle finelQ otk GiohRO0BR 1 fup, kRO GHEAEE e SNSE B Rake 0 YED
servers. 3 nﬁﬁ@&eI_iYﬁrst%cc@s. ihe GEBX,;E’ J&Qﬁ%ﬁﬁ%r tg oRtaﬁ)o?rg p@iptg%/t? slubsmét:_i:egueegs ggrgeun{?:[%igagte(:t

sensitive I\ﬂfc Oanci;'llg‘ctall n(l?nlicr ol?(l?eg n tslisnrcc§i5c9rraqie atn : I’} treon o Iti i en%i cate
parties %o A LT Anaact Tom T TS & YT Loyt o mpHiEESts g ForprR)dine fharcd
W despr% d WEE: secret- key cryptography and public-key cryptography. The
net page network YHR&s dfeiel isGhas ) et - key.crypt ography,
also referred to as symet ?i (C:W’eg E@%%&%Ea%ﬁi;/%%@g%yctm@q@%%mﬁvé% "st%gé %ﬁ"(‘ft?y pt
and 10 decrypt a rressage.mﬁsv\o ‘parties wi shing to exchange nessages mnust
first arrange to securely exchange the secret key. Public-key
cryptograpt®y, al Su-Dewivebgeceintso as asymmetri c crypt ography, uses two
encryption keys. Whken retyige do@yian ificqesiBdnlIanmt & Gmbd pyrsohdile@in 6biijeiad i§ WG ma @y t hat
any WESS@.Q%}%E&&@E@@]OWQH&(: RaS;s Aﬁ%@@ﬂm@&li%ty Q@lﬁdj@iﬁ&lygtthggqugﬁdgg&t& »biﬁout ot her
key. One ofy.tdasemkgys 1S then published, while the other is kept private.
The public key is used to encrypt any nessage intended for the hol der of
the private key. Woercrenoemrprgy pdc@eint (sStqaested: di @enphiD it isGiotlperionaliad, BARSSIAGEved . KNI Y be
decrypt ed _:h&igxuﬁd lﬂ@gg@ hﬁlatﬂfg|Mv@icﬂ<ﬂ%mats?@§nc{piﬁpdogﬁa€$. 'Aelapage%?maﬁlﬁézsl&ne@lsx sp@&‘a hange
MesSages Widshallr o bieft puliin Uhet fhe SUGHAIRnL o RE L LoWERY ot viue 1GDR oS i1l T
privat e3é<e¥0"!,ss Secure. 11 s normal T or ne hol der or. the l;1)_r| Va8 R&Y to
gener at’® t he ak,ey p'gll}d? e's Portable Document Format (PDF), and Hypertext Markup Language (HTML). In the casc of

HTML, it'can make use of the higher resolution of the printed page to present Web pages in a multi-column format, with a

table of contents. It can aulomatically 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,
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Publ i c- 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 thewbasmsowsi Ng the private key. Anyone can then yeigaghiodohat t he
encrypted hash constitutes the "signature” of the holder of the private
key with respect to that particular messgge by decrypting the 20 encrypted
hash using the public key and verifying the hash against the nessage. |f

t he si gnat upveilaple omygny) siqiries docymgntit g anatteryphigigies grigin atdfermat.tihhidey kneyladge eof \diffrsht dpdorment
message can fowsusifbrybold @ hetpbga rinteit shighen@Bgpgpescive, agidide kno@edg1thé deapidge dydemlkas WOt

been altereenkt transit. To nmake public-key cryptography work, there has
to be a way to distribute public keys which prevents inpersonation. This
is normal |y done using certificates and certificate authorities. A .
certificate3authoff#§¥™¥is a trusted third 25 party which authenticates the
connect i gﬁt wee awgubl ic key and sonmeone's identity. The certificate

aut hori tg’nv Tifie crson' s identity by exam ning identity docunents,
and then creates gﬁ’(i"g’é’;:gﬁé‘“&mcﬁ"ﬁf'tsﬂf"”&E%T’?‘%‘/’f' 8%&'@”8’%?%"11‘("??& "f“?;‘é g on' s

i dentity dePaictea epaptionuihes o tyaelpsses pheppiopaphyifcyidespresd 1se scprpidscy cremtagiaifhy g public-key

aut hority cevpogedy. Tiaectpgga letwod udeschyh ¢lassetoneyplogpliyt | fi cate with a hi gh degree of
certainty that it _is genuine. They just have to verify that the certificate
has i ndeed been §1°'@‘ﬂ‘%cf”5'§:g"["\’i’ea's& é‘¥ 119 B AEAUPROFPRY SRS SUDFIE RYy i s
vel | - knoWh. desrpt ¢ pesspgs Jivo Reiss prishing toc¥shangs mresegeeyput St asense s irviexqhinge tispsprkeygr aphy i s
onl y used to cr ea";ﬁlicﬁi:(ygblr)'}ngilr&h _.,![ngp%}erlr{:?]%sas Qﬁ%et}icgcryfn?)%%h 1]’ |1§e|s %woexcglp iagng %gs. ,ﬁ‘%‘(&J’OEt

session keyﬁ. Secr et - Ile%/ cr 0 raﬂg é’ I S” use ) the oses. In
the fol | owi I S EPEEFRR=AUAN * PRSP Rewrer CORELE S B o VBRIFEPEY MM ssion
of i nf or mat PRFR*HERGREEpse keys iplae puphedpyhilghegtherislpt grivait Theapblic ey i psedie engamt pry
happens i s wfyate itidwizd fortiehdlderof dhidrrivie ky. Onivencemed veing thepuldiekef. ia ngsegeicm ontphs el | cat es
it W th 15r elsig ae@ieatctke. Thid@woGaHick tah defuidly Excldngt Rddsided withoud fisEfavidg oRxcddiRla kcGret key. To

key- exchanggski teRrivhibiRy i€ €k, itlid nbritht Br hDoI@X G RARAE 18 w3EEHEFe kOBRSI ON key 35
Key to encrypt the

with the server, and then uses the secret session
message data. A sBublisikeyrpryit@ipphy by becherfl forgiedte agigital siggatureliEhe/i@lderof thegprivate kay gan prbate ashor t
lifetinme. 3kngwitksk b¥AGEssakt2hdMEdrernpEthslish dsig deatitate Re@.tAPyAG}@an [Med varifthat thSencped hgshed a
pai r of uni ghiGdksARMilnfu® oBndolals iofRe dlare B Wih RphdtHo atYbiGldr n?eEs%eS}&E fhglnd " ead
Substi t %be Sbr)ep?ea hasl'( u;mgl tle'lc p2 g)c k@g JA\ vleJrifyl g thQHng’anl th Pn%!;/ .Llptpc/sponerc‘?fs a _e3 tgrt])ley
menory in t he EI’I nter-and. I n the net paﬁe regi Stratrton Server ﬁ‘éf‘é‘bas_e. The
first | D 62™FREdbpf TrsH g brm-eers oo thetthe Beseeciyperinr ot eyt FnatestP page
networ k. Th®nsfecond ID is secret and is used when the printer is first
regi stered on the,network n.the QLioter. connec ne: e
networ k. for the 1 1o ity i O, Bt B SUYE Elutut Reke g IELORS
publ i ¢/ pri VIZPECRER) This pormalydore psing eeptfiquies apd pprificate aphegiiey. fhcartiffegte pfiRritgis finpied Miidy
secur el §5t oParthwhich guthenticgles the@eppestiop betweed A Publicrkeyeapd sompppa's igestity; die certificatepptbprily deifiss o
secret | D agraperssits idehiey bp pxemitigridegitysio@m@t, ahdDhen ereasy ahé clgn mdigitiertindteadodatnng thand
accept s t hepcrs@Giidehtityddetil Andl gublit . Anfdfic widBAGs e cbrifichid WRori§c@lsetic ABId ke iBE A
certificat eent dninR0ael-llSr dfaln) it isherdiOAtejust e AV irPPIE Crifche ORRHILBeck €Y -
and stores thed'J &eecgr&ﬂcgtlagggnewh@e Ebkl}ekerise‘geh_ tration database. The net page
registrati off oerVer acts as a certifrcate authority for nel page printers,
since iB0Ohas acceg snos: GanSdbn eiironmbnitf 61BFRey leribgrahy 1O Wity ighd kol creltdigh® kiprairesiiid 1B1t 1
dentity. 10 \MY)8Mhafde do®hssittkls SLeledERirybibhrafhy R U b Gtk Bllpose® FE€COrd is created
in the netpage registration ‘server dat abase  authori z) ng the publisher to
print the publi cawiterlisning tisassions @lieh gferehed igiwddt to g isanrazranspission ofSigfenpatibn bewgteep | Nt er .
Every docun®ipige friftiand alsverpwhtlainiaity@iippedd idihaBind kIR obtaRlE HeRbrvel Scerfitibild, SBmEnacestiGrithl

parti ;:ul ar. u@a&t e tamdci&i@,éa%msﬂlsebme Jubie k@mlaagstzﬁ. et SebeiRhe Iobﬁhapgeme_&a ttagro.'tl Ry

privat e qgSi ure . e e server verifies ,via i stration

it abacdS e fhE sl ud el S8 enBl ol ety el LEHRP M BT

t he speci fi &¥={fs®"™fffe page server verifies the signature using the
publisher's public key, obtained fromthe 15 publisher's certificate
stored in tHie reonsSdrbFrinRsdadnabase. The net page regi stration server
accepts requests jaih naphek pRiidr B hskigheh ahit JRQhed Rtk Atimk O rladBenbAnRIDASRed 1 Radl ONY  AS
those requests are initiated via a pen registered to the printer.
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3.3 NETPAGE PEN SECURI TY Each netpage pen is assigned a unique identifier
at tinme of manufacture which is stored in read-only nmenory 20 in the pen
and in thew®biaReM regi strati on server database. The penPbQA%o/,ﬁmsquel y
identifies the pen on the netpage network. A netpage pen can "know' a
nunber of netpage printers, and a printer can "know' a nunber of pens. A
pen conmunicates with a printer via a radi o frequency signal whenever it -
i-s W thin ralygenonfin thepentgdni in thesepagrgisaation spre@ndaiatiae. TR firstTD@2 is public énd kg éhSillcpniad ,
they regul akdpyin®@ SORARGBE: n&BASTHO BB S secrdh R RENU SN her BB irk: FeB sl bl i ntlhdli. t al
ink to the printer, the digital ink 25 is always encrypted using the
appropri at e sessi Wi fegrintepngers | thejngipags) ngwosiofprthe first s aftef ingaligfon; icrealota sighatieer . A
pen stores mblg/piyss gypaikdyrarkngts thesgoer Np apirttie pibiirkey stcurblyno Wenetpdgerebisiagioh shwer. Pekentrer | D,
and a prBnt @ipafd 0 ©Set B> HAHSheQhintek E3fcret ITcoRIAON it dRBRYe, Iakd alcBAUR regirRfbe X 1Y pen

| D. Both haﬁ(a%h.at tlkeﬁ’-Er_g@s J;W;igni zl (Qritiﬁcﬁe c%:ttﬁ'ﬁnggg prﬁl@mggliz M) aracﬂ%blig 9&1&&9@)’, I&%xﬁms tﬁend

w | | forgetw%ﬁcatcsigﬁmsrleqsgaﬁléned\{mbgsg a | east-recently-use asis 1f necessary.
When a pen conmes wthin rangé of a printer, the pen and printer discover
whet her t hey knovunessphge efidiation serbek acts BQ cdrtlhiat aglidfty for d6iPRVPriRAS dineit Hadikcess ol t he

printer detgbmiubeRow3RtoREiy phidier kausUpposed to know the pen. This m ght be,
for exanple, because the pen belongs to a user who is registered to use
the prifdPer. If tWen ppienuisemibs & aymblicstion; ©reteriGy\créaiain e mettagstresisiththd Savet datateiten i t
initiates tduborigibguppeHlihe 1obei the Bicib t6hé 3eTs @RACER b8 spediffcd prifer. §VEr Bok@iknt ket t
rrean_t tol kr}@é‘:ﬁ'ﬂmiaﬁgﬁe seﬁr@ﬁgddlesrsed @g'intﬁlﬁa;;_uéé‘hakng s%gpe@b{}ﬁc_r}ul{liﬁgrlu%@% ﬁl*sﬁer’supqtatcl the
pen is plac NG, &P, i C e, it iniiiates the .
registrati osﬁg _gkf&é@&%rpggeq%”ﬁgéﬁué? 4 %?1 ref's(')'a'i"?_gagalf)aﬂebjhlt(t:he IP'B! s“ftr Flsea,““?"éﬁd 5’ oit'4i"s a
secret key-RREHnRfhe sReaified usgryide nagservenyerifes Hig alenptyss usiedhe gpblisher's pabic kex objpingb 6Pt t he
net page 1P e guidisheristetrifientesiond iuthe registatidn datsbessat ti me of manuf acture. During
registration, th ep.transmts its pen | trcl).the rinter d the printer
transmits the geﬁmFbgfgo “The netpage: %é" st 'r’qglp O a‘é"’e"ﬁz\?"e"?s.m tl‘?f’ems"%e’rs\?é?t"g‘9B

gener ates a"&d 5"?‘?)‘\‘1""R‘@S?d"“f’(’}"r“"P‘ﬂ?dgﬁ'ﬂft“'fr and pen to use, and securely
transmts the session key to the printer. It also transmts a copy of the
sessi on keys encryepiacebeNsdetvirt he pen' s key-exchange key. The printer stores
t he sefsidon ke_y ilﬁf;g&ﬂfplmi{h assig“ﬁlﬁﬁﬁﬁ%é:bﬂ‘iﬁ& ﬁ@m&@ﬂanh@?zrﬁalﬂdl is sto{e@in§%iotnl§mgnnx§
ENCrypt 80 Sffme pef? ha'§e e tites 1R Ben on

internally, | nb exgd b c??\ge %srnlaﬁrpfg?e I %})&Sﬁgz’%niqfts Et?‘glqgﬁé‘gﬁ%es(}ﬁﬁ?ém g’é?etpﬁf)’ AU WO
01103019 PCTI"Atool 00773 -32 Although a fake pen can inpersonate a pen in
the pen regi stratd RipagPpeRtad aiw: a RRbYof Retphd BinteR GRY aGRAlkr OGEMPL nubllfor pedER FhON key
transm tte%nﬁ%ﬂi&ﬂg\vimgkﬁkﬁﬁan rayl\bfcﬁhenéy%?xdc&%ﬂny ih!lll;]'lrag l)l%t;[egrll‘n%d o£e6 ar}pcnl sd ]:illxtgrSt
registered, it.is 19f imted use Atil 1t.1s 1 nlrge_,to a user. ,&",_p )

regi step, ﬁd e °5\Reﬁ“éag}' °"§‘%"Ff Sfegon g‘?’ﬁ” y "RFYF SRR M eite) ikt the grinteps e ! ink g

fill i n“Yet' e RiaRe e de perpprirestiion ko Qi ik & psropinsmitied in i cleas g st er a new user
tO_ Wh' ch the new pﬁpst&éaéggnqwkvg Lr{r(lxritlkl\oqgﬁngekedgr ristgllf‘d?a%nnr%tw a%e@sio%g f'"”

exi sting user. The pen. uses secref-key rather tHan PUB1 |g-[ﬁey encryption
because of Nardnare pe 'r"?%er rf%[’ﬁ"tfé‘ BRI PREG 5" R Hnitg pragafepacity far qessiog keys, ang-will fofect 2
DOCUMVENTS  TREHRCHHFE €Y EhirdpoiPs the delivery of secure documents such
as tickets and COMRONSEn cohlSitRnDE EprindhOnded o ﬁﬁtcr'dQcGJemmbfﬁnly 9:§Jcll dur fO

print er k but Ll oply dg.sa on request fro ers Q are
sui t ab},vgs/16 aut ?)orn ? ey eh l%ffé thf)"utgﬁ '%{' gﬁé_"r”"f"ﬁﬁ?"é ates T’ip"ssedéﬁp']ﬁ'g b{f P Tig migtibm for

wat er mar ks TP PEELEE PP PToBgIfo@ vsenNfie ipmeistersio pie the pripier- 1f e priffsr inmead toupwitie prn Pt ait e
The "wat er riggskt thep jt jnitiats thg autsmetic pen rspistrationsprogadure If theprintartisn Vigeardljo kuio@ the pra theri ivagrees
speci fied "whhekibighor itfuRilhdpeSs pted in b argikka ot with Gilie-itifnlae kiR fockaat ai n
mrror-inmge waternmark regions which coincide when printed. The dither
matrices_used i ri® BdHondh i RBlie tP: e pre sontaifnt Btk iexchapgy keyrEhe key-exchiuss keyriteatio t 0

pr oduce3an récprded infthe patnags esgieptfor wiver deftabare at e off negfagms Datineregisirgetk perdiBnsisgedeher |
achi eved byb lowe jeinfagant ihé @itet irantrdethepen 1D to@d nefphi Rfistratibhrve? frhc@GHer gerBrartsia Bkstortey t O @
wat er mar K igs b pHer ahd ped 8 ust) @l seéire®/ rbHsrfies W@ﬁ{s‘ioﬂ n@ﬁkih%mé}.tn a@.mtl‘aysmm%oﬁ b€ seQfon t hE

page, an d ik§y enclry91§dt witmgﬂn’g ltl@ex&ﬁ@e%ei ﬁne %:9:8;' s?oﬁ!.s lpcysessrllog &%‘mﬂﬁ%asxed 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.
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Pages of secure docunents cannot be copied using the built-in netpage copy
mechani sm described in Section 1.9 above. This extends to copyi ng net pages
on net pageywaywilBoghot ocopi ers. 20 Secure docunments are pyPpAdlobys gener at ed
as part of c-comerce transactions. They can therefore include the wuser's
phot ograph whi ch was captured when the user registered bionmetric
information with the netpage registration server, as described in Section
2. \WWhen present ecAlthgughr faese@mmwmvp&geﬂde@m&@m"nlﬁ?‘w@ W“étt‘%P‘éﬁQ‘d‘E%m‘hGerl fy.
i ts aut hentsesibniky virgmiti@ URSGAeNg 1ts. status in the usual vvay The uni que 1D
of a secure docunent is only valid for the lifetinme of th cunent, and
secure 25 docuneien p previousyainegisiert st s gretegitered s of Bpeb 1S gl 'bl”gVéﬁf SR
predi cti on reejseedhyOrt-apnidsie: isonfy @ljope tode usp tasequegiaes [ ipaemses yier apdppn regfstRbanifRsms 12 pen
can be dBvetg@patlewisd @ wiithitle bewipé isfag@aidalg knk@rbrwmuhieivoeatoiamnsthaisdrur e to support
easy poi nt - of - present ation docunent verificati on.. %tj nei t trsmtthtle

wat er mark nor the El%‘é't‘“sé“"'biﬁﬁ’t"’ﬁ'&r"ﬁ'b"ﬂ""&i‘eée"§'t?8‘ﬂi'r""e“"f°r? A P g AP e” 8hse.
They si npl yeen-provi de a significant obstacle to casual forgery. Online
docunent verification, particularly using a verification pen, 30 provides
an added | eygl ofgsgetdbairshere it is needed, but is still not entirely

N Ibl e n?t to forgeri 'ﬁ:§ nctpg’gb gts pBE%U@h&I{' ogﬂcul'erlioéw?ﬁts Qe Qﬂ&ﬁs and/dbpd) Thé REpkEe
supm - user Qr.ns
gﬁt | énter é{xipl&dﬁﬁ 33 éxgty nnt w texbmé ébul “éill:g:nB dé’ so on retg.ml ﬁ'lnr{n pugl%hrlrs Hﬁ) a Fuﬂ.ﬂ)g alﬁlroﬁzcd

per si st I mpossi bl e
for recipi efierolishsr ipdispeséy "‘&’P°é‘y Bt s "E‘s(ieﬁ‘r‘ff?ﬁ’r‘”@é" "ﬁﬁ?‘ﬁﬁa‘ﬁ‘i"g ‘°ﬁ‘ﬁ'ﬁ'§'“f°hr ough the
system -as descriRed,afedan Qrtnl:gcbn)cegs useSnGltchhiR OdihdTRA%I BlcBedfRdiernfaliCregiay@@e 35 tO

Eggud |4 a’ltE E _ C“?%%sﬁitkl t%a%éheei M%_E%ge wa%QE@RéH danan%Rr?ﬁQJn@d Rﬁg(hﬁm%m E_?_)

The net page“‘ edp SMSHP BETS %ew&kse@a%“ﬁ"fééﬂfﬂm“wfm° °5?°'“’ B ESET *SyStem as
one of ilbs tmwmhkvcswypl@wﬂwuﬁﬁﬁﬂnwdr?W1 ng been devel oped by MasterCard and
Visa, is organiz cards | 5
Verm not ogy_ - Foneeries RSy Tt § i aolViote WH foafon b ol 1 flh
accounts be‘P*h‘(ﬁj’e'l}'éFé?E?‘“sr"ﬁ'e"éE'\"""aU'ﬁ?“Elhol ders and ner chants regl ster W|th a

certificate aut holrakeg & seﬂMoc@tﬁcﬁts éa&&@@gplému;ml@ the Bidid rfebééﬁ%@&mhﬁﬂﬂic&h%d iAGecdohiel r

public si gngf certifl autharity verifies a cardhol der's
registratiof g"ei E’ﬁ%e"asmtcﬂpy'f'gh"etpa escha%lEeggug’r as appropriate, and verifies a

mer chan20s r egi st sediteidtuineatedrajpicsly Whekafed ds B ofxcrgptticreetansagona ey @rpherefatednelude the

Car dhol der Sus@’@ﬁlotom CHER R %&Eu%ﬁ tht & befistdred GiBMREE inféPrationf itk A RepsGd EPRAdtbNsE@vek €Y S
securely on Ees el f.SQimyters. During the paynment process, these 10
certificateS8are used to nut ual ly authenticate a nmerchant and cardhol der,
and to authenti cawin prkseiy bitaliectirOnclplpdopaynyi recipigaduewety its aifeticlybg repetingfet  been

adopt ed w d&tqu 10 @i LVM' REGRALIE oG REGGE is Bl vikld 2dn RERIRImOSE th Bogiineid, ikl secure
certifi @t € 081|m§nt ID§ grg Sllog% coR}iEoﬁLﬁﬂéé?aﬁn th&r%eﬁ&*oﬁ%%mo&&ﬁnhn@ﬂéeré"’ﬂ's&ne iRk @i N

car dhol Ica
access VI a T‘%ﬁ'&"s%?’&bhﬁvgwﬁﬁ’ﬁe‘\?\” f“[} °§’6°§r§“ ‘é?ﬂf(r:%“éns §'l"g' t%s“?f" 'ﬁ“glﬂatlgAW%Eﬁﬁg In
t he net pagcdosspent werificttioe net page regi stration server acts as a proxy for the

net page user ( . eCleantl hneeﬂhgr%emmnglgro) the . s ﬁﬁlgmm mtarc@mmrc IchQsl‘hey-Eh@ly

B S S Sy by bugh o B g il S S g ST
user's Gf- | previdesay ”@%&F‘G‘r"@ew%ﬂ’?ﬁ ’é‘f'le??g’ , s sl nggentiyely imppupe fo fﬁféeﬁespom ti on and
pressure. A 20 fingerprint bionetric can also be used by designing a
fingerprint;gensog.bpaticd€ Pen, although at a higher cost. The type of

bi onetric used OnlnYhe ﬁeﬁ ta ngén oS subrtl b uRrs AE delifeied Ralh B lofink RandicR@ild ale P&sistently

aut hori zati 9 r|]nve 2 netpage page servers ?t ls§|¥r§fore impossible for recipients to repudiate delivery.

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

35 o repudiate.
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The first step to being able to nmake SET paynents is to register the user's
bi onmetric with the netpage registration server. This is done in a

control | ed wehwirfzpianent, for exanple a bank where the big ?IF}I ?fh& can be
captured at the sane tine as the user's |dent|ty is veri 0RE
bionetric is captured and stored in the registration database, |linked to 25
the user's record. The user's phot ograp‘i‘?al‘s al so optionally captured and
linked to t#e recBecronEiGovmBkeEMoser dhol der regi stration process is
conpleted, and the resulting private signature key and certificate are
stored in tht dat ¥HsersELECTReNG TRaNsasmONISETAY mENt card i nformation is al so

st or ed, gi Vi Nng t hehe prippep vgem useeté Sséure&ieitronic To@rcU@ (SEQRBUY S ohendf i6 paichtsp@mst SETact  as
the user' Shapfigoxyn devaloyy BEECHAYAERD, i§ braRSA Ghoin® PaymWi@ids, bulaGnidl§ Rdhec@Y BNteual | y

suppl i es 5t h@mpbiRpBbwcbes mbid ofH PRnSl ideRndPHHEOH. of alcQhts lﬁ?ﬁ | e by signing a
netpage 30 order form the printer securely transm t he order

i nformati on, the PeAL Ic@ihpldre apdyperdyint megibteriwih @ settificate @uttiotig arncatep'a@@ wittr @gjficettsr at i on
server. Thecogeting @kir publicisifriat@rs keydEhe drtBitaR takithofity Vitifickla daRSHRAG tegibti@tioh Beitsh@ the card
identified ibs)(er Eshgpr@m JnDVcrlﬁepﬁjmirghgm Jcﬁs@ﬂoﬂ&alls el e ll'JI‘ geaﬁ%%ﬁzrte éarcmtl;l&é){ndl n
COITp| et ' ng $J?cﬁm§§;l;e H&ryrélﬁﬂ&e r# ?ﬂ%rlil%&te Ike S §ecurel on tMch:chtem rm%N $;hgnerﬁ gr&pss,tugg

system i C|w9 E ani o r)

conveni ent 1§ raﬁésﬁ to gy Pt p l“?‘i‘@“" BREURLE pbe ephenitate them b%ﬁﬁﬁﬁ"‘&ﬁd f or
~copyi ng cop%?%ht docunents, and possibly also to allow the user to be
rei mbursed for ex L printin ertisin terial. The
latter depends 9 Qﬁgmgqﬁe tr%%kl {oﬁg vb&?' d Mlynﬁeca"sgﬁ%q%er oV aed °fIT‘a SEREEEF 5 When
the user regPSyrayipsgpe g‘“’é"ﬂ)?ﬁ?ﬁ?"&%"'“’é’“’ﬂ‘é’? 665’?‘1@"&@66’15‘&“‘@%“‘@%? #PF @heivd tshi ch
aggr egat es W'@Wﬁ”‘ﬁésyﬁé%@’“a?h@m'sw%v%el ves a statenent on a regul ar
basis, and can settle any outstanding debit bal ance using the standard
paynent 15 SURSTI T gEr plBES (Rul e 26) RO/ AU WO 01/ 03019 PCT/ AU0O0/ 00773 - 34-
mechani sm The net Woge InZalNTaLiNe S ion
fees for peggaﬁg& yg‘g[t m:failgch WOtth(’i %%ggggﬁéﬁﬁﬁg%p@%x%%gl;cr?pgg@gsﬁt(.egﬁ% h’fhﬁeé user
inthe formo nai vi statenents. 44TRANSACTIO\ISSV\henauser

requests a net pagme ne@agasymmicg Hiokhbtiads to @aritale B s &dﬁ@mﬁz@&h paymbh®. RRAL dhé%?skﬁ. on is
able to e ﬂh? n- @sek'ﬁl@ 'Blom:'ﬁ‘Q %d I; ‘hgusérg @rﬂ§?§g§u1}upencoisgmg g} tl;ngI varﬁm% [Bxp pog(e oa ar?ﬁrl:ssurcq}il ent

nput taKO
Iap B :J ic atmlj 0 #gfeg’;"f I: eggm 43 P "se?%' des?’t‘ B P"gg?f '"tafﬁ'”éfb bﬁh?)“ﬁ'f' pqugh “b“d’ﬁ’feé‘i?i‘ Thegppeafne
user's inp LH°'“""W|'§F|°“?” ﬁ%{fﬁf e ST PRSP e pegEonmrE R et user - speci fi c,

however, the appl i@ o e Q e eus!?r Qme! :[c i eeSt abl i Sh
a context. A gjﬁu’ggﬁg & mtably§ ok %Tgﬂ?{gel;\tsﬁt }é{'sk A Blomerr thﬁ?n nefbage

catal og pagreeg 1o the. Thf n}g er °°""°\{ °F""%1“f“‘““’ SR Fﬁb“"’?:‘é{'fei"' e b"T’EfE'b?“b SPpred he
user's L (oh T 100 Saa "'T“I'Vé's Yi?ﬁ"ﬁ] (Fs bigaeric is MBIt te teitrbtien drelessdioked gy st em
i's not v Ubegesds eegrdaPp [ufextscehitaprh. is Ao opiohatly deyure [a@iViighed tocthef récentl. ¢ SEXR@logAt | ON
provi ders fregbmi@astesys completed b itie Feghlting yaieRaiRd @i kdy Ynd cafiioab ikt sdledid thb &RsN Ak al
data. The nRekpR@GRtlcAGhGHER ik 0 &4 YiGilg tﬂerﬂ&tagqustm?oh e e%gh%onﬁagglwggpag

rel ationshig S0 phin&laffhn@an  application via a unique alias F"f) 65,
as shovvn |r;J Ir:%}rme? gs ;\Jf\herl‘ever the user activates a hyperlink tagged with

the 15 "regi st ervéei'thasd evingully Gupplich 1k bivBEuRAGBMRGPayREN, oo ExaripReleS signlia R@IgPAgE
r egl St r30 i GRierIRMMVRS prihi s&ﬁr@nﬁhﬁttﬁthé H&: ﬁﬁﬁﬂﬁﬂ %?&1 BRI theC@thEtﬁpdaJaQ tﬁc nct £g9 get her

thth lS[ n l' €r j{ meun espect to the user ideplifie C ptn em tt dt
\che hypgrfsﬁ Fafdn Gelve h@m %félm'ﬁ% LPrvﬁﬁ %Tb%. el 25 ar(@gm p p;gm ALE SR

i ndexed by aTals'g%mP%m"‘él' ‘Efml"%'"gaﬂfflsg @P?'E‘t“?af"%e user-specific state
i nformation wi thout know edge of the global identity of the user. The

syst em al sa.3nai niveroeaviiurd ndependent certificate and private signature key
for each of a usale wBipagsARica PRldesEMedn MRS for hiSo-FlrieRMo alow e usS 1N cARBLALRL PN
transac3g Omﬁpﬁﬂlgmﬁzt}@l dcocuﬂintsBMmaH&ﬂE fo%ﬁymgcoé}néhydom&Js agﬂ%s Egy als§8 olw]c IeC )to

I nf or mat i O’Ee remeQsecPér ex| §ntses mfuﬁed ll’y prmt{néadvems:

"hyper | ink"™ act adver e%mata%apgh ?agi/ 8&3an?$ on the level of subsndy already

provided to the uscr

When the user registers for e-commerce, a network account is established which aggregates micro-payments.

The user receives a statement on a regular basis, and can settle any outstanding debit balance using the standard payment
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application on behalf of the user for any nunmber of product types. Each
application is associated with an application provider, and the system
mai nt ai ns o @weaYNt on behal f of each application provecgAvooer7al | ow it
to credit and debit the provider for click-through fees etc. 25 An
application provider can be a publisher,pof periodical subscribed content.
The systemrecords the user's wllingness to receive the subscribed

publ i cat i onmecraismne| | as the expect ed frequency of publication. 5

COMMUNI CATI ONS P'%gr aocount ca.n egt:?ngcg 1’Io %ﬁﬁﬂ? ﬂ:gs;:rﬁpo? fmdfgrf plerﬂwg’als Ahick (,,SL‘?JA?SQ

exchange of nessage& Betie page system entities
such as perf§‘°""1§°rhl°Pffs%f'f“g‘°ﬁ'ﬁtfe’§'é’}‘\f?5‘t°§'“‘h“f‘t“1'T"é"é"“& set of defl ned protocols to
cooperatively handl e user interaction with 30 the netpage system Each
protocol is4d || ustaididusdy way of a sequence di agramin which the

hori zont gl di MENSWIRMNa ds& rddeih nbefdge id ﬁﬁﬁ@ﬁx&ﬂihca{m%ﬁg&efaﬂpwoﬂﬁﬁi)lettd‘\ﬁxbédelﬁiei- cal
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25 A preferred enbodi nent of a hyperlink activation protocol is shown in
Figure 42. When a user clicks on a netpage with a netpage pen, the pen
conmmuni cat &g hfABe@! i Ck to the nearest netpage printer GQéT/ABFVﬁoo%iCk
identifies the page and a | ocation on the page. The printer a read‘y knows
the ID 61 of the pen from the pen connection protocol. The printer

determ nes, via the DNS, the network addPess of the page server |0Oa

handl i ng t h&1 par t $ussdriEmonPeryery P&DJodoD 50. The address may already be in its
cache if the user Aprefered embadimtr of a subptription ddied pbdolis shdwvein Sipmeo.page. The printer
then forwards thglapgn IbD, its own Pri nter ID 62, the page |ID and click

| ocation to the page SEPYET1I “BEPa Caheipdrel ppitien Fasousya gliop By e s Pon 5
identified HTFpiduaryasersditinititidireionnon suptentpichcapteft phisers andsimegerebiptts. Ehe subsoription58, i f
any, theZc| felivery pioteas! theryfore Aglizesdpcmupntisineturesad iediddod! printo vk podic@lTENdeliviss sharedyiaey | | Nk
el ement 844¢bjctthe@mplage server then obtains the associated application ID 64
and link 1D 54, and determ nes, via the DNS, the network address of the 35
appl i cation ser vel" FABERPHES puiiishes) G| obtaingedepument D 5tyfbresach dagumens &enyaariD spyerd2.fthe pen
| D 61 to obhaissdsteisindopument grugesnickiudiog ity deymeit [P §@pagerdescriptionsto the prizeSstrvea 10 r@ponsibRI V er
11, and t henkcdbch@aahe@® albcagh Woishdiuges sdvAlipRicAIIT 4] thd MbschiRELARS ID 6 LhdTHR refeidhk

bui | ds 40hyethitidd ckafelWaRs. 1t ackne mlBRe J&){gqgfrivlt&}ﬁna{ugw.eSt class diagramis
shown in Figure 41. The hyperlink request records the | Ds of the requesting
user and pri nt er, Thapege serBuuses the tpplicaionIP erd pliaf IR obtai® Fon tHR@kiMalioh\@rve tht Q3B idading

PCT/ AUOO/ 00 B> 60; tBGusek clegirteit frin@ID b @hieIniagte@eblidily RRétddirn e dpplSdiaiN 6 GaB de usiRe Page
server t hendefdpatte) shdthe@pkad Rl ¥Bfcad D 53, the hyperlink request ID, and the
link IDto the application. The application produces a response docunent
accordi ng to appl Themplicaippssyyisieapefaions thepege server gorvetifiohymassaassigepturedib cnagrdemter'sisdue 1 f r om
an | D sdPvep thdristrdion sértectils § e ppkdicatidn €0 «lOaias BB tigahet iRispAGRnigereer | Ob

responsi bl e for tThe docunment's 5 newly allocated ID, together with the
requesting page sBFRPE e eppllapies dpcheentiagspese insiapge IDe and freverps theppeee depseiptiens indlpdine pag e
server sendggegfﬁéo’ ieyhe erintert [nikeluges the pelevant e muitidestaimmilingras fordwmprin® té ltet the f i r st page
server to obtain e corre ndi n ser 1D an rinter D 62. The first
page server rej eclgtge"feﬁré'ﬂlﬁeé'aﬁeag°Qef‘f’“getlﬁset°%VB’BT’“'“?"%R‘&P%W@& has expired or is

for a different agpluiealickionhes dhlibuct ALPRLINAGATSAEMARe sbboliRE LS FRAGLKRAL
I nst ancgga r}ﬁievmﬁ anJ;E itﬁQlticasﬁs%Ie Veibhs sutasggof {ﬂt,eétﬁArM _ol?éctL anfh%grgv(iiou%%‘gegtgl m[%giﬁ ! (?:l}anng]so. the

applicatio s the conmpl ete docunent to 1S own database, I Tinally
sends the Ebé)aggggg%sra?dﬁf"?%s PO EREP Pa Bt Pags b FreR e reaur Ry SRisels TR

i nstance may ThEYUYEPPUF s R Rpmictst darmepbries TS ajaps tie preesivestio edd sempieh e
first page %@Pspso theif datetiagggitadit 4lpes the priggersta prini tpdochridat. N t he nmessage sent to the
application. This allows the application to establish a transaction-

specific cayy ext JY%LIJKIK@%%%EJT&JH{( activation. 15 If the hyperlink requires
a user pbias, .6 pdehdemiBaihdsS Lreds attribute is set, then the first

page server sends  both the. pfeag’gp?%"kécmg"r?(ﬂm?ﬁ'éss yper Fi'nk' s application I D 64
to the registrativmm s views od d nethage vad b Seiphze Pedlthe jpdd Sémmdudidiesie @lick lo ke néaiesk fe@ipONdi NQ

to the pen phlmrm.tmﬁ*iéi@elﬁiﬁhethadaéeaﬁaloQti(ﬁ%n ﬁ%eg'ﬁmm.lﬂ%gy II!'IQNST'}ID% (ﬁpfnllelpgl%rl: on ID
and the USefe pdnlbnnebdon frddcdiudes the alias IDin the nessage sent to the

application, allowing the application to establish a user-specific context
for the hyperli ke mive deeaiieovia theBIS,She SethdAlalikbRlofilehige S0 dlihdhd pRIREEGROL  When
a user 30 aus s@TlddR hayOilieady bD ALPAGEIE WE Lsh nd meeﬁﬁquaednﬁmme LSR5, G0 I cates
the stroke f&&r&mﬁcﬂﬁ%ﬁﬁ%ﬁnmﬁﬁ%ﬁ?ﬁgﬁ e?{?inﬁ'é‘liﬁcﬁ%io hﬁuées'”é?e%er Identifies the page

and a path on the page. e printe or war en I'D 61, its own printer
| D 62, the page [|TB padd seaverdbads the Pleaiespription 5 identifiel 6 1 PHEID SMIddteRhines WHibh inplt SidanrsiSUAI
vay. 25 Theonpss)e afakic\iik lids BokifimigiBe DASRinplEHkmEk Bh hyPdinDeidnie Bds] del phifd scR¥r i€ PagGE
| D and det gpudis %%M&QPIMRQB 6F an TRYD 52, and determines, via the DNS, the network address of the

35 application server hosting the application 71.

The page server uses the pen ID 61 to obtain the comesponding user ID 60 from the registration server 11,
and then allocates a globally unique hyperlink request ID 52 and builds a hyperlink request 934. The hyperlink request

class diagram is shown in Figure 41. The hyperlink request records the IDs of the requesting user and printer, and
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zone 58, if any, the stroke intersects. Assum ng the rel evant input el enent
is atext field 878, the page server appends the stroke to the text

field s di gdmisb@k. After a period of inactivity in thepcoasnei??s he text
field, the page server sends the pen ID and the pending strokes to the
registration server 11 for interpretatign The registration server
identifies the user corresponding to the pen, 30 and uses the user's
accunul at ediddnifiectherclicksd fgeriink ghasdnce @62 The poes sprceshop peads itg dyaseyer IRyl hyperlink ZpaustViD: t t en
text. Once indnhmsipeonRvghid®da t he strokes to text, the registration server

returns the text to the requestin age server. Th age_server ends the
text to the text“&é‘f"lfé""bf’mfufféaf‘é‘%‘ﬂspf‘g‘é‘l% Secgtine ‘SI%&&#U&E'@(&W’W"C&%&Q%
PROTOCOL  Astpermion® 5t fie @ Hharer Bt e smds i drsieeny t9 the gt ferves 10p isrersifloferdc dseedsj s a
si gnat ur & f ety slloBS0OD, tdshiier yih terequeting e sch@’s IB&Hd hyimmrickseqtehi . st r oke to t he
signature field s digital ink. After a period of .inactivity in the zone of
the signature fi eT"&sfg’f‘drfé“ﬁfg gnds W%ep'"ks'%'%csfé_ﬁ 1"%@8'5a3?i’q'?'ﬁ¥héel/'3t 5%°cf°r¥°ﬁt°e%§:&g'ﬁdi ng
strokes to fotrspordingiserR apd printer 13 62, Thefirst pape seryspreisis hp sequestif fheyperting feausyf B RIBEIPHE ¢ he
appl i cat i onfodadiffGeht apdisdari at ed with the form of which the signature field is
part, as well as the formID 56 and the curren ta conten f, t form
The registration TSHBSFEETE SRIEEPPRUTE %§paﬁﬁysg%“€\8%ff@fh"fgedmg&.m

PCT/ AUOAP 0 Otirepplication; adds tap spapletsj dprurppptitqfifs awn datghase, prd finally sepps s 838 t15PHTS P B° THE Ben,

and uses thgimtrser' s dynam c signature bionetric 818 to verify the strokes
as the user's signature. Once it has verified.t I.gnat ur

registration servEf MREWE Nt "?fbﬁ'f"fq&?if“ 701 { 'B"sécﬂmgﬁég l%g'é_cr Ns hcd%y ?age Ydentify
the user's g the panseesipn 1B incbeimrssaes St fouhs prplicatipny Fhisallgg the agrjicatiqn to csiyblish 2 fragdioy e Koy
t 0 gener at espaifickiogéxt ferlthe hyparlpkativetioe of t he form data, and returns the digital
signature to the requesti ng page server. The server i 5

di gi tal 18i gnat ur e"ﬁ‘(‘q)hywﬂ'ék %@'@‘Eﬁ itk %I“é‘ﬁ‘é&"f’gg‘?" Emﬁ'fg' t%% %‘%@'?&’?2’3“% £(}gr?drsﬂ s
status to fyozemen Fifband thy pypesinksippfizsen P & o A regraen g ThioieHE" 1B 65" 61 Y he

cor r espondi egesnesiag to tif brin 4D ot dspsalieg IG5 aeytesponding i ther application {0 andthe vper 1t # ipjudes i er s

Si gnat ur es. alifs.1b iFaRMssaldBM S5k GiNickiRONIOB the'epPicadinge psaidlisheadsarebpoifie pdntexy flor the f or m
subm ssi on PrAdeRkiod. S shown in Figure 43. 10 Form subm ssion occurs via a
t'orm hyperlink activation. It thus follows the protocol defined in Section
5.2, wth sone formspecific additions. In the case of a form hyperlink,
the hyp@Pl i %k act HAVBARTHARGIRVTNRRORENt by the page server 10 to the
application 71 aWspa e dessiopskeompnepast yith P FStpapepeny i pan pRBmunicaiys dif $irokg 1 the neasit e ont

of the for Metpdgt pribtereThé DokEid@ i tRipsandappth gitgpaaé ure fi el ds, then the :
application verifies each one b xtracti he al i gs 65 sociated with
t he correspondi ng™aPgie s fhb'ﬁ&hf?’é“ ﬁ’ﬁ&"““%g 6%5’ %’Fer]\';) ?\oga" iy %%?’?hee Bondi ng
certificat eloﬁlrthymuelwe': regi stration server 11. 6 NETPAGE PEN DESCRIPTION 6.1
PEN NE%Nl CS Ref ﬂ.@r I pﬁf‘ Bﬁdﬁhe%ﬁ%%ri;ﬁon%qgnﬁged b}t agpﬁﬂmd ddErhinds a*iJhanaagfdeﬂ’Qat ed

by reference nuner al o1 .1 nc es_a _housin t%8’2 for astics
moul di ng ha®rmd SRR eSOl ¥erey ‘ik sﬁ'f“'r‘l'ﬁth%t'ﬂ°v?"tr1‘f'p§tr°g'3°r"t 'Ssapwé‘%:f{é:hd %ﬁhcf e rsgbneg%ﬂcﬁ ?sﬁ%} t he

pen conponetreks to i fieldxdfigipgbipk- t op 105 is in operation rotatably mounted at

one end 106 of th% bp;}éx?oid @ﬁnagtoig'intézgr@ mtﬁcttgxﬁﬂlﬁ,%rpéggervggc\{ﬁﬁhc 3D ndmSResped to
t he opposi t e end 188 o st e”boua nta% 1'912' 's-tl;ah'ignsgr\%yigenltiﬁ%s%lugerscor@ip& ngQIthJHQrpl ded
pl astics, afftkl'8" & HEY Tom SERT= t1 ansharent material in order to enable
the user30t oangpseshe psees acspmyleiprchandyritipg frodel 240 jpismrstihs gokeF RPN PR E-P8G S MR "Vf'ffg. The
cover 107 ihenoblestkesdt, the rgisirationyeryet retu Ghe fepit fo thhreauesting pagq server e peeaseryer Ripde Ge txHe end
108 of the RowsiNrdd&mad a projecting portion | 10 which projects back
fromthe main part 109 and fits within a corresponding slot 111 fornmed in
the walls 103 of the 25 housing 102. A radio antenna 112 is nmounted behind
the project Phg poP'BNBRE EROATRI ENPH t he housi ng 102. Screw threads 113
surroundi ng an ap&Fiie dhe farus slemsgy whaskeons g stoke fpierstcis is a sigpaure lieid, 850, s ppeg seen I8 o
met al erd® phpewds the gudke tojthq signereft felg's digital ink.
After a period of inactivity in the zone of the signature field, the page server sends the pen ID 61 and the

pending strokes to the registration server 11 for verification. It also sends the application ID 64 associated with the form
of which the signature field is part, as well as the form ID 56 and the current data content of the form. The registration

SUBSTITUTE SHEET
(Rule 26) RO/AU




correspondi ng screw threads 115. The netal end piece 114 is renovable to
enable ink cartridge replacenent. Al so nounted within the cover 107 is a
tri-color sf@dmBemED 116 on a flex PCB 117. The antenna i’é’?h\bﬁo/

nmounted on the flex PCB 117. The status LED 116 is nounted at t p of
the pen 101 for good all-around visibi Ilij 30 The pen can operate both as
a-normal marking ink pen and as a non- maf ki ng stylus. An ink pen cartridge
118 with niedser Hengfies phej user cartespprgiae td ) pewi abdhuses thy bserss dynadiic dedurecbio@etsiBugboedinsthade by
si de Wi t hi nswbkesas hOwss Sighatlr Dnce Ichds Reffied thi Rgnbriddy the Radirkiibdl sSGLusiinle ap}ﬂc%m@fn dahg

stylus nib detlo 6000 idisy e QL phﬁa@d’n%&ﬁi ptnme Qikmlnre Qe?qntheﬁ nds riln.zléy 8f gen, Fle a Egttalal end

114 ture o T 1g1tal s1 ul'e t 14 e rve, 123
Bnd 124 3 %’”mgo““%g 13 RSl e e SRR e e Theat s vl y.
A rotata I iz ?ﬁ"ﬁ'é{“? fs’giaé‘ﬁef'F'%““‘ésé‘&\']?"ésﬁ’“g?)f°‘f“ﬁé“‘°ﬁéﬁf°’tebp 105 in operation and

arranged to rot ate hif@r@Mhk Reindd A aRAD 6D RRLShding 22, fn@ﬁlm‘l@%a%ﬁ?o%%?@ in
the form of naipshdl s t[lrgl n the walls 181 of the cam barrel ['ower s
127 and 128 projecting fromslider blocks 123 and 124 fit within the cam
slot 126. On rotation of the cambarrel 125, the slider blocks 123 or 124
move rel ati%e to kegesrewsspnPraresopr oj ect either the pen nib 119 or stylus nib
121 out through t4wefdred epbogieht of 3 fopmisihmissipepradeol gstdwiph Bge 43114, The pen 101 has
three sygtes of gper tlon B .t r nj nglmghe top 105 through 90 steps, the
three states arc: egivatiop it tpseplleps Hgeyof ) dsierhig Section 52,

PCT/ AU0O/ 00‘7"73’“‘”°E§'5’Pe°'§,‘ta§1"ﬂ'§ 120 ni b 121 out. Ink cartridge 1 I8 n| b 119
out; and Neltherlnlh%semrfot'l{l'nyMﬁ &J@peﬂhl&ctrlil&r%&%e@n?gsyt tﬁ%cserycr % 2l OUt

A d fl ‘Wm‘“"%’
i thin the Hats ins et b L o o T e 0 SYORI P PR K M0 L ED

131 for gr gt ‘Eﬁ"}‘ig"’lfFﬁ p jopechy reaingt thepeas 11 65 prroeiptad ith & comrsponding digitas signfitere end  An
i mage sd S (pbtainfiggphe pagrespandingjcefifichte fromuthe resitration sadrd 1.second f |l ex PCB 129 for
receiving reflected radiation fromthe surface. The second flex PCB 129

al so nmount § a ragjg chip 133, which includes an RF transmtter
and RF recelver, Y aégp@mgér}ﬁ%‘l | er chip 134 for controlling operation of
the pen 10J4 An q,[g,w&gmggock 135 (fornmed from noul ded cl ear plastics) sits

within the cover Rllgr?ng%n‘#gurgsr 8%&Clﬁe%ena£nel'a@f§%% %gbylse??éme 9urr}|er8l 1 mc]u?els'la{ Jot%%g gnd

receives i

connect .t h eml gegfsm 8’??5 e m8“'J"’Lr‘TEg'"gs"@isd ?S?qu”'l"%‘i? infSpigaspics 4 f°8“°ﬁ'§3t‘gt‘ér"§? mppentThe 137
whi ch af® PEURLEAS i SRt retsbly @oustad o 9aang 196 of thy Bpusing 12y seriifreatparaB@veclghim@oted t 0

t he batt er yo Goeppesitetend DB Fr thertdusing 2. e oz 107 éd alsd BGmoulded pplati,eand/® kdmed @k Rark geabl e
battery 13 Qranspmte:s mibribllii diterttd RabiE AEush @ vie@ the stadi®ofhtd LSO triciv e houInJ&QozbﬁaL Eo%
contacts. Aby iR Ehdiiia b afd 'su@&mﬁﬁ}'simun{ls‘h&% Aﬁ«m‘”ﬁ?&%&% @Pda%’a projed ﬁc cong f1ex

PCB 129 d
f1 ex to wgm]c%ts La%kcp tﬂl IPJ an? ﬁts wnLh { on ’Pﬁfl°f H1l fomta thﬁ H'b]{s d((\jxl (6 &é 22 4

f or det Jﬁ?\“@‘“gdf"sﬁlmé&é"r%'}‘itm 'ﬁﬁ""r"ﬁébe&'&drﬁewawf"éa porion] 104 withipjtha ppusinie § Reerey Mesads t y| US
120 or t he 113nerquaging o gRgdre] B prsthe speer] 1970are aprigddi to gpeeivie @ newmICked pitco 1 BNRBIdRE A

det er mi nat icomsp@fingstr@v fraisa &. ThbxGtangd pRp L4 iGeinotaBle o BravlSitdAGSegiieminie pen ni b 119
or stylus nib 12# The | R phot odi ode 144 detects light fromthe IR LED 143
via reflectors (A5 LASHY™ Bsos T atieoionaug kD] on b fle BEE! 17 g aniepng 1123550 Rubber
grip pads I'H‘I"e‘éﬁ'i'd“ﬂ%?c%t'r'eT'pfls‘ESV%FeU‘SFBMFddSheMnefﬂemlﬂmﬂgoeﬁallhrhedmlwmm ng 102
to assigy grippi nd.taon 105 al so incl des aclip 142 for
clipping the pe nr;mcglﬂgwge%aabm}ag}'{malﬂmég% PEERY IS By Bk BB e 1§
arranged t 0 et EF 1o s""[“’h 0 gﬂ‘s‘fﬂﬂ‘? Yh12h e mpugted yidp by e ithipgthefioyging] 19, Eigher the,jak
cartridge MB¥EIYYI!IBythe pivert Rbycen barpropghicforivmd thiveb epemsqo 22 plisrmmetalrendenicsral 10by t he
surface i nraafe oftheremion \pS. BEspebtivestider tacks 113 afideOdOtourdied @ the @e adniiagen 18lab syfsigam t he

near est | OGspedi@ly. A B@ubledtihtbalred 128Us keaitd BGhe E:Q top %S%ﬁlﬁ a;dnﬁangﬁ t%yo@{l%re\g& ‘(thbe ni b

1:23 3-1 Ofrh%5]-(9: odnd erFEl iﬁ' ﬁchld %C&%atrd 198%n Ih?{arm%f’xl s&ol \§ !hl];' glc %t l8? §f the camqaarreln ?amci"qlg\;[ver qIﬁJ ngr dCP Ih

ni b-to-tag {c} pm{ec“%'r"mfs hd"p’mjkié 3 éﬁ 3&“{“@ 5‘&?"1“\?'&‘ '%ﬁ %”('8?“?’1 °6ﬁ° %E’éf'&%‘d‘hbﬁ"\“t he
i mged tag "Wﬁ 123 9 34 mgverefiive Reackadienso profes e'&'ﬁfd’ea?‘ﬂ“e hifl ar stylgspribilH out theongh 1@ foledi 2t
transmt t ighedhetgfiendaieceil kTheira B fagvhreeciatesiogop@anion: Byptrad the top 105 through 90° steps, the three

states arc:
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for security and packaged for efficient transm ssion) to the conputing
system Wen the pen is in range of a receiver, the digital ink data is
transmttedvaesming s formed. Wien the pen 101 noves out pefyatsiages di gital
ink data. is buffered within the pen 101 (the pen 101 circuitry includes a
buffer arranged to 30 store digital ink,data for approximtely 12 m nutes
of the pen notion on the surface) and-can be transmtted |ater. The
controller thip 13siBnipPletied on the second flex PCB 129 in the pen 101.
Figure 10 is a bl | J.ustrating in nore detail the architecture
of the controll erﬁ‘)'gc 'ggc@ﬂ'gka"étﬂde 10 al so shows representations of the RF
chip 133, the i MegeritesasdqE 1140119 dber stykd 120 1810west at us LED 116, the IR
illumnation LED 131, the IR force sensor LED 143, and the force sensor
phot odi ode 144. 34 F9fes 8GR 128 i Mouer @7 an elerirygics oassis 13fhishysirs within ths heugieg| 103 Fg
processoB 1#®nd fRyBCB|12Bmespisd infrarcdtLER 133 iar praviripe infided chdittin fortpesiestoeomtogis npionent s of
t he cont r ol imede scedai 1g2 idBotided krbvir@don Ithie EEohd/fle PEB 129186 re@ivibglrelicdtcBraliitt\toh 4B sudc€Tial SO

i ncl uded. ARcondRRbcEd024 Mo Aléusts £ Hio fleqbhGEdhib 85, whitiBindudes ARFANARELr %@RJSIQCQV@ erd t he
anal 0g s i g na)lnro](le; 8\%‘ 134% cInQJllﬁlg op§r§ﬂ 8’ the gela Q&I Oﬂl 1 eologkA'lés (}ogneg"froq'! &Iulig élear i gsr} al . An

i mage sensor | nterf ac?o7 gg ge sen

transcei yer "t ORPFEFIE f}ggm’ﬁfd" Bé‘ée ”%ﬂ'E?é'Ff‘Tfi‘ﬁ aéd & °ét’“”(°?8ﬂ°éf‘° e SEey AL Wo
01103019 VpCormemely w7 3Ecomectie cprapatsntyan fhe tfopd BpREB 139do batters epniagest 7 pebiskperg regunted

i nterface wwithin tielen tafFel 265 ApterhB8 138tvpnadats fonie [banehe enten 1 RfendCther cgru) batrel 12554 relvolrF
resonat or s reddglableBsher 139 EiS wilinGne G BARL 128 G chnlict iwltRheditie Ebikas 1AhInduchidr@na@pdol Ol | 1 NQ

pl’ ocessor 1&5 15%19&36%% m@é@&lmMQ§9 tJ) ngb@tréc%mmthgbaftgryq@ &ﬁgﬁcn&r ﬁm&&@ﬂ& urface
via the i ot o 144

nmege 0

cont r ol t he L [SEO rio_{lgsan f%dfd %4%:2%"1%% %otﬁ:lwdeégt f(?r%eteﬁtmﬁ ?nglgcement in tgecanbarrel gs
communi igt i WP en e I8 120 5 15 gk carides é‘is\f‘é’F"" forvyiting ip ondes Lo gnapl yfefmingfios EdY fPtfic e

(- 40MHz) gelsing aplisdyp theyydoes DRIMGED i 13 erstdepnib 12 Ehe IR plytodiags ¢ dejearslight gy the I]|LED
transcei verI4@vjmjmmoshcévb)mansmime:ﬂerbmlstlzB@lidllz;r 153 and baseband circuit
154), image sensor interface ash eI ¥ 147 and 512KB DRAM 148 are
integrated in a stRGIER ‘E‘BM'I"'B'I'fzé‘F P’,B\‘g,“l"-‘tj"“’“ﬁfgﬂeﬁd 8 ofsfe hRusPR I BB UG EripRige theRep c uij t
155 and RF bawtraldsple inglpigs sickipd 7o girpine g grp 104 o@ Pesieovi ded in the separate RF
chip. The image sensor is a 215x215 pixel CCD (such a sensor is produced by
Mat sushbpha £ ect rQpksmdcRepor ation, 10 and is described in a paper by

| t akur a, KT NObUﬁli?‘geﬁ‘ 7101 N a%hl:ﬁ %%Q‘mmﬁhmﬁy%@bb (stﬁ@%b%lqz ﬁllg l:armd éAhlh lq;pb
50k- Pi xel | T area o?tl;xe su;@ce "f t}w v.fmnyc?ge nib, It ff%rdj t%e oé’atnof Eam;ﬁ'bﬁz whi ch :

imaging, 1 11} l m
Tr ansact i on'2®5 ee'c oFf‘”" ’[%w ced

i s i ncor por¥tedectien s ‘Hd ByrereRrs ittt diijoteit egio| 1 of i‘? framythe '°f1‘|‘8‘ ‘ﬁ’dh‘ts'f‘%?‘r“%r ASI C
134 ent ers &S gdifontroliceqhip 134t Tht contrplfer chip 134 calsilstds theloriepfation pighs pan wrid thy nitviadeg distdnes frgsen 101
i s not RO tepepetne divdrioRobservedoh fhéidgged dgt | Ncor por at es a dedi cat ed ci rcuit 150
whi ch nonitors the force sensor phot odi ode 144 and wakes 15 up

control l er 134 vi%himsade poiie s ry e 1245 pendf c2p spemit Redigip! ‘é‘iﬂé‘ﬁfw'“d*l'ﬁ‘@“’f"%l 0
transcei verforeﬁmmpymeé@rﬁﬂ'ﬁlcmvresmm'ﬂ"lf'e'lfmwermmm-lz band nor nal |y used by
cordl ess tel epho terﬂatl v 'Stl’l al ,

eﬂ th rcacwc etLé(;dlgltal ink atfa is ll’ransm:t?? assl |s ormed en the dac dIU

scientific and nedi ca ﬁpe 'T'é g

col I'i si gn dBYBLY PisHE B Pib dsé’“'?"eﬁ? Wé’l’é‘?’id‘@ (‘f“"r"é‘t '°b8’ﬁ‘1’fﬂ r’ﬂ°‘8‘g’t"l "('J?ff' ""I“’W%‘dé%
al t er naBPv estoerdigititkdesfor aPPP#ieﬂwpéhm'P%‘é st mtiensn therpurfagsfapdeanchel raMiitiad Mess oci at i on
(1rDA) interface ‘lfhg cl;ntrsolpr c;n{) F_l34 ls mo atp 03 qw seco%%mcﬁ% mQhe ﬁ? ]l_(slq" r&: epﬁs aebloc td%%rgmo h or

net page printer. of
or t hogonal '%@@Fé‘r“‘ﬁ'ﬁé?"éf“%a%ﬁiﬁ‘t‘@lﬂe Sopfroer ip I'FGTFl‘%Hf 10 "fﬂ %Yé“’%‘l““?‘f?é’ oHesRF P axi s.
The accel eri@htht impag sedsorQ3%athetri-cplposiofys LER 115, R dlgmigtion KED 18D the IR feytserator lERU43jape.  The
provi si on aobefirda@ensevpivetick Baet er s enabl es t hi s enbodi ment of the pen 101 to
sense él on without reference to surface |ocatiaqn tag1 . all oﬂgﬁq t he

| ocati oR°t ags to DerdEAleeiat? aelylesgaprgliog mocesien ¥ Brsolda el e 2 &h then
25 i dent i fybetassn epmpoacst ofge cpnifplienchip 134 Flgghyremory |42 ppd A SI3 KB BRAMH4nF “Esh chdedr 4mace.

For exanpl empalogfo-digitabcodisjeiaq is dngngdl tararmet the artaleg sfuaaipmitie Pt scdbr glvdidde (48 10g digigl
command butsdgmn), then the tag I D of each location tag within the area of

the input element can directly
An image sensor interface 152 interfaces with the image sensor 132, A (ransceiver controller 153 and base
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identify the input elenment. The accel eration nmeasured by the accel eroneters
in each of the ?c and y directions is integrated with respect to tine to
produce anwignilsid aneous vel ocity and position. 30 Sincepdmgumiosizsi ng
position of the stroke is not known, only relative positions within a
stroke are calculated. Although positign integration accunulates errors in
the sensed accel eration, acceleroneters typically have high resol ution,

and the ti rend gyttt m'soihcllacdsﬂtm@kfewﬁhd\féf chigh #3othicteipgludes an REEitcniniif aa¢ BE resprgtorg hort .
7 NETPAGE RmlildicioR 1 fkcsasabdlthe@htnnadiZl PRI NTER MECHANI CS 35 The

vertical |l y-mounted netpage wall printer 601 is show fully assenbled in
Figure 11. It pri'ft @““ﬁg‘tgﬁﬁﬁﬁg lﬁrfa"‘“EéT“’i‘ geporien Jpoation AR oMt S SYye gt BeEd 8 W
Menj et mi pregopet 3@ mghiterade fGesenmpriog oS, 144ggnuelnds Dy 146, B! gnd A8 ondirgndlasshpriqapeg radipt  ses
a st r ai Yhteonpaserionpiatéradivi ubrisceivdn 3. 1A GedivGidopassi-10yHY bnmigsh:osc hlec plepioex ed

print engines 602 and 603 which print both sides of a

si mul t aneously, iM° BRER d&f’a? & PAPopi f"”‘ﬁcf'é"é8’“""%@%‘[‘1’%‘%!—%1‘5*5” (Rul e
26) RO AU \NBECHFO 367 ISEiupey B0 77 31 2KB DRAMAAS areicsgiedie  fiEmuril 43S dmisey 605
applies a SFromponefs Rf cirsit £ @myr@m@oredgvedugcﬁs le ohprpyidedinteckpadrkEthip. al | owi ng i t

to adhere to th revi ous she en pressed agai nst i creates a
final ?ﬁnd docu%\gg’{”ag%f'g“\?\ﬁlz's ?%%%\PCFBHES 2 fefor PP R %““ﬁg“#a&n%“aw CoRPERY (o
sever al "hurferizdescdsdia p paper prfakurdhT Hebusady NOkpspiiya: B&F@W?“tﬂﬁ‘é”@?)‘ ‘PR TEj gur e
13 coupl ed GRPtriped Soreor bridhigxeChmey Sysem”, &5EE MNarestjonsva Elechinig BelrssVolt . mmbechamper s f or
storing fi xodojwiRs is Adip@sddYein biaetencey @ik an IRB@GENt &, yel l ow, bl ack and infrared
inks. The cartridge also contains a micro air filter in a base nol ding.
The micro air filThetntoksr AHE Atdentersyy quisscoistaigiafer Hpprigs of BBtivity Wherjthe pepddl fyrioiper vi a
a hose 639.contdilvitisa spfageyli igkergordics § dedivaedkirauit f 50 wWijchtmiagtonpihe fortyasdithotédipded famdrpkes

i ngress19f upinedofirolRast Vidthe@Swel nidiager sN6h apAvRevER. pPri Nt heads 350 which m ght

ot herwi se clog the printhead nozzles. By incorporati n? the air filter

Wi t hin the cart riTigyadio fapsesives graynanicptes ifcthe uplicgnged 3ppMHzpand ngrpglly gspd by eordieps felsphpriey | y

| i nked t o toheerhaiels inglfe utliomsed 2ACHY indigirial, scifinific andiedicah@3M) baddy end nsss faquingy| Hopping and
recycl abl e canisslaettiont prévidaineRp@ctet dmh@lationlO printing and gl ui ng 3000 pages
(1500 sheets). Referring to Figure 12, the notorized nedia pick-up roller
assenblé 626 pusHR aigaive EodisR i periTcepoples an fofrggssDatp ﬁ%“ﬁ‘l?ﬂi"&"’t‘?“%ifﬁw fagtta

paper s somgecwmmuhetwﬁlwrﬂstbasmamnbrnen@pweer602 into the dupl exed MenjetT"'
printhead assenbl i nt__engi nes 602 and 603 are

Pount ed i n-an opgLAPRE pheArn I Sl dppiebt s RO SR RSHYS Pl Y ai gt
paper pat W‘“““T’Hg: B’é‘f“s B accqicomeircit preishern Fitvess 30 9fn gigetioptine-engi ne 602 by

i nt egr al power edl‘htp l:rgﬁjél ?f f cclelﬁgnﬁ:tﬂr@ %nQIJles Tlmeempo(}ﬁ&nt Iotqma p%p qll jtos selﬁé %\glono Ivntthh e

paper 604 is sense

sinmulta eod‘é“i"ﬁ?“t“’os“‘gf"d"‘?ﬁ‘i"&fi‘gﬁb“W" e °é£'°”s'ﬁb‘? P‘e‘@"%%@\”"bi“é ”f“f‘ Wﬁ““"‘r‘ﬁl? °b"a§gr
exits tRR fifeptdyan ghis] o interait piber dhen 2RIPom e UG atelotpyegialedif thecobioshs a e iRierfesel ingk ¢
spi ke wheelesmne(k-g g Famehand bwrprgy ther tegagdP pizeach) htatiqn zap @ithingleetale) of tevinpucdement ¢an digaly NSt a
rubberi zed iteaisltelinput dibage spi ke wheel s contact the "wet' printed surface and
continue to feed the sheet 604 into the second MenjetTr" print engine 603.
20 Referring to PPYytFegonmyty §oureierpmrb S’ "eta 1asheys 1o thePutl exed
print engi rimgto goddccanipstaG@Spuy vejecly apdpesitiohi nder asserrbly 605. The printed page
passes tween a ous, su roller

g nr,evkﬁ: m.r?j lg ppsm?nhof }Q'h S‘&e is n)ﬁmorn onQ r%atwe pos%ons wlann a ;trokea{ < cu{atec‘

and another nova

wheel . The BvgBpsiionstertop peeramias é‘é’ﬁﬁ'I"V W“?'%’““°Wfiﬁ’f“é’éf’sfyb‘°“ﬁy hﬁ’éf“& “’S‘é‘ﬁ‘b“port
bracket andmnd the tingdutation pfg proket cuel wiich preespadunulgse, isshioer f ace wi t h t he powered axl e
670 via gears by action of a camshaft. A separate notor powers this
canshaft. 25 The whes ly 673 consists of a partially holl ow
axl e 679 vvlth a r'%k %Png C%Elﬁgﬁﬁ?ﬁgbfor the glue supply hose 641 fromthe
ink cartridge 62penERMscngcse 679 connects to a glue wheel, which absorbs
adnesi vgs by Capi | thilokcanAfobd Rurbe Litbil &ALt of fﬂﬂiss%ﬁmed"ﬁﬁm cle o Hiblghdy 652

surrounds the g‘I ue W t openi n front.” Pivotin
Letter/Ad sized medla usmg "duplexed 8% MemJet print engines 602 and 603, as shown in Figures 12 and 12a. It usesa

nt ed

straight paper path with the paper 604 passing through the duplexed print cngines 602 and 603 which print both sides of a
sheet simulianeously, in full color and with full bleed.
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nol di ngs and sprung outer doors are attached to the nmetal bracket and hinge
out sideways when the rest of the assenbly 673 is thrust forward. This
action expasmmséie 9! ue wheel through the front of the nedweshoheusi ng 682.
Tension springs 30 close the assenbly and effectively cap the glue wheel
during periods of inactivity. As the shget 604 passes into the glue wheel
assenbly 673, adhesive is applied to one vertical edge on the front side
(apart from the fArimégraivdias assepfbly §0Scipplias prvipto) shug along pre pdge of paghrpanird phest @loBRI© | nt o

t he bi ndi NQadmEse Kb prwiotsheer whenZresbdl Riktht. CONIchESlalfilaRboliRGhiundmSTS Miich Fimerangeib page
Printer Conbnald f ok SRsh Seh ikeedng@Nt r ol | ng processor 750, a
factory-installed or field-installed 35 network interface nodule 625, a
radi o transcei ver Th¢ teplasabiciek consifee 623 shommin Fighre 17 Spmpled pighalis|duplesd erintepgifips, hasyaladders pr
circuit B55r craumudrs foRborifgdisOveutihesive, agliagn, mipehtaCyeitpwlack il jnfrared inkd. The epstrideayalse qpigins
processor (f3hi) aildPm a Caclmoldfkkl Phe@icdir fifel itérfaded Vgth MQir fuBPI638 Blide G FintéGAAhoseael 760D,
flash mam)r%is??o\gldcs ﬁl@rgd aﬁg})n lp%hangl?iZgrcss?&mihL Lauiazsﬁnﬂattﬁ%cﬂ:jam%Jirﬂwdﬁjsd-ﬁich The

control ling processor es co nication wth the netwrk 19 o Wi th

| ocal wir el BEYE HEYHABI pofe “°11&1 ,gy']glcérﬁ"s"e"fég "feﬁ'éwﬁ'e‘Y"h'“ Eﬁcf{}'g%’v'% f"ff&%‘% nt %(‘)‘1 s the
user i nt er f &ierds 4Rpysly BrkgligHplife of the captridgry The ink eprtides jo ity o5 ahle ppofigt Wil peapseisdor 757
Subst it UDe Bhungind {i¥agl3e00 eSS (1FDIA). WO 01103019 PCTI AU0D0100773 -41 and print
engine controllers 760. It consists of a nmedium perfor C - hur pose
mi croprocessor. THEEORAFPE] '?’i'hﬁg’:]"°t°’i5°rd6“5Jefasp§°('§"rfp '%' '(’:“%ﬁﬁu{ﬁﬁfscea etgp s\%?‘? ﬁ‘rcf@’)ﬁreogpri nt
engi ne cont foheflintay para@ape seasorpn RF i Prisjraging 6@ dnoj thy dupjssd Megnied™ pripad ssgrrpblypiipivo
rasteri ze amenjCoppRraHEs RagEs0TEspkep i aroupwsitgdn-lindrequemtial qoefiguatippraloggithe straight paper

conpr essed RAYRe fap b8 s drawiRE Be 14t brii endhid @021bRin@@HN piverkd pk-uprp@sRe SThe @iidoh@s and
p!‘l nts Hggesizle g@g%ﬁer%& islsct,n?ed Q\ﬁﬁlﬁ’ﬁ&@éﬁﬁﬂ %mngg }}Miaﬁslpmkcbgmnm tdﬂﬂ'lcf'ﬁ@lntﬂe' me 5
(i.e. at over ages per mnute). the dupl exed print engine controllers
print both ¥PERESBEIR sheet sinultaneously. The master print engine

controller 760a CRRbp@Lds B MAARG pritk EnihbSBUrdugtb3d of EMErkd el spikeiwhdsls (diFpag Glorg N
conjunctio nthe s\ﬁ'nai%tl-nth tef %tlp]l,’r\ghsnzi-n ?ctraasg%?s\ aCrumei‘llze@ g)ger. E}'ELQ: sLiltlehéelQ &nt&?trlet '&év@gﬁm Q?ra& md p 7 61.

The printer con r'ol ) menory 6-8 oé S the software for both the
processor 7%0nufeed ﬁ‘é’“ﬁgﬁ"émﬁg‘?",““&?mj%eﬂ’"l"‘°2§§‘° @nfiguration data. This is
copi ed tog MBI N MERIRKYe 6 Biduredl2 AL thd JaftPs04 phides FEHEMAURGER $:TDdnginéSdd2 an®éiB G0 i 7, aNd
digital LAl o ADANGNS L SANSCGNRS R Bl b8 i sho@ Ao 2 AN
circuit 754 re’i ﬁfegr_apte_ I'n a si nlg cont§|' oIhI ‘?rmASIaﬁ 6§c;5ru nadlo&!s?F
conponent s T REvpble e vihseike gfiggls P 2 RSB PBP S AIE™ T HAUCE Or°S " 758) ar e

provi ded i nmantgiapaned aprREbracks 394 if i ransppied forpatd\Woptetage pithperpaeesd pSFT WP 855V 5
separ at e, S ictia of aleaishah @ GepargBimomiperes tha kangat. t he net wor k connection to be

factory-selected or field-selected. F|ash nepor 8 .and .t he 2x25 |

( 64\B) y@EAM 657 i Jheapiug whe pspemply, o7} W“ﬁ‘ﬁéfé%"?'f‘ﬁ‘{’f "°g°[r‘1)” |'h§’§‘<¥‘<‘)“_r?t"%“‘6"r“|°‘é“?’é_“g %é%“%“Fe

provi ded i nsuswbphess 6 Eomis] igkartridgs 62 Thigaxle 679 gongsss g ypers whish b pspAiesi BERIBY 625

are provi deslion@nagh r4okidblésch mipedchousied G8hyecuriehygbr Rhepl witemfopenies atals fropg Piyoting side

optional ly ﬁ‘ol&i@pﬁé spia bR UFs ar fitadi koA mktal ibiddke brkd B oul Bd2bayN@iniR g8 ofiBtawebl

Internet in rfa%%%ﬁ'is%& e AL TREOGUIE throlidd RE hdeh of id bR nEdRiRR6ed. Irknlion siiadal €
s

modens, .S Toa6 Sf}_ nodens, satellite transceivers, current and next
gener at id9n CeaPq ATkl o Sy SR By R CEng RS TR i r el ess | ocal | oop (WLL)
transcei vers. LOCRAJ nd shbi@b4 jaseee oitid ghebther) dsdmbitlly 632 Siflesifeoapibd 1@bne vepicat tdgs onlt@Base- T
and 100Baseg [, faf [k Pfifme ﬁH%ﬁet_@quoc%agitipwanskﬁﬁﬁowlnm%iﬁinﬁﬁ%ﬁlﬁ))s._ and vari ous
energi ng home 20 networking interfaces. If an Internet connection is

avai l abl e on the |local network, then the local network interface can be
used as the7.Ret paBRNTEROOWIBPLIERARRHERCTWBEe. The radi o transceiver 753

comuni cates in t e nemageiporeen cratghlien astsief Aranyeling @iesidr 74P aferog-inglied. 5 figf-iatalled

t el ephorgss. ndworkadtdiiRe Rdaiié 626 |a yadib Fandediver (whnskcdiveremseiel 753, Wh@ihand cizcuit TH@RE rircpit]ss, and
scientific angsiRAifidaudors P R imddd FockdSERIP] BBLHITE Bipiod FHONRRiE Shniedllih 7600

col 11sion delol b0y BE Silih BRI SLLG i, ROMUNI cation. 25 The

printer conff er opfrf onal | y 1 ncorporates an Infrared Data Associ ation
(1rDA) interface frRicontrRmSpractsdEhadiBe @mmunisatianivth ichttwérk @andoal/Ipalevdelsynctbrgeapsns

net page Camgg; agses i hed Bud 6l oM ind/Ber REFBAAEDERL616, in Redfrnd shlciRdnizad HERIP DEFS 7371 DA
interface for short-range conmunication with suitably configured netpage
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7.2.1 RASTERI ZATI ON AND PRI NTI NG Once the main processor 750 has received
and verified the docunent's page | ayouts and page objects, it runs 30 the
appropri atgoRifmseief tware on the DSPs 757. The DSPs 757 r@Sygdmerreach page
description and conpress the rasterized page i mage. The main processor
stores each conpressed page inmage in mepory. The sinplest way to

| oad- bal ance multiple DSPs is to | et eathi DSP resterize a separ at e page.
The DSPs cam mihvaeging coluelidsapl. 1t bangsys ofsd nivdign-g@iforraends pengralpuposs mnivtysrpeesepf. Theastrdling z ed
pages can, protessg@50RbndunicatedWith thit [Rit@Akink ddntidIRIRT0 Yia a highlsBedSdiil &ls6yy only | eads to
potentially poor DSP utilization when rastcrizing short docunents. 35

Wat er mar k r egi ons™t HP Dfis rayeigerndieonersss 13eci desFipiopsdo fheastpeep pritss cpreprogod page format.

cont one- r e Siadhptink @ginelpantrdilereinddithersa pudtripghimpgss to its egsiita@Mehig™ponhed Wil timg

negl i gi bb e (5l # Qerddylechai nidieef The BiplexedHrit ergihe chrlBlle€ frbEIR SR PRGRulERGR. The
infrared (IR) layer of the printed page contains coded netpage tags at a
density of about Ta¢Resis@rint gngipepontroller760e cqnisgls the Repeycrarspott PR mpRiteyRink vE9Be ip gpaiVCEIR and
control bi tvth themesleriQl ehiptbat aad tiednkvamridge @f chipZ¢h tag is generated during
rasterization Substitute Sheet (Rule 26) RO ALT WD 01/03019 A 00773
-42- and stored iﬁe RipE °°8‘6%|‘g”§*§“é°g° ?ig'é"df ‘?\’éﬁ‘é’?’effﬁ&‘h ﬁ%ﬁmﬁesﬁ'ﬂgoca&qs{%y STH ™ passes
back- t 0- bact! §5ayisuptiendgiashis iycopipfdo ppRHERARSE gt e engi ne control l ers 760. Each
pri nt eﬁ]gl ne Cont'lrhé))%r{]c%or %&%Séggf: §1§ di&ittﬁrangcgw&gpﬁﬁeﬁtg(u'g'l@egi,eer !:o &?7§3 |;‘1d|b&sglbanl:!oca‘l

menory, and starts, page expansi on_an rintin i pel 1 ne.  Page

expansi on afigf* Bl‘”laﬁf"l"eﬁﬁedi'“sag'b%kﬁ&'{‘)'?lﬁréﬁ’clfgcﬁﬂlgﬁi‘g i°‘f’“p?"§"tsi%?‘§£°f’%'é¥5i5 &"gfu 'Fsﬁ'glg'fg'f’e an
entire 114NBuE¥s-7& gre providsd iR aRariorRF{rhip @62 Thayfrevork fpterfiserpedyfe 627 isFepgratpRgeIEPERIGI NE
CONTRCOLLER piifn@s quevgie iempria psegian @ el fagini-seiéciedqy figld-gieded. [Fashofemirn €58 prditha 2x286Mpit ne
control | er (i) SxaRGesBit sko &f-chip. The pali engiRRGtlollbrETolrare plodild inS@brkddsids.Nt er f ace 659, a
standard_JPEG decoder 763, a standard G oup 4 Fax decoder 764, a custom

hal ft ond?/ conposi# ety gfitworkrigiaface modulesH TarePIotidsd: eaphpesiding a pesmRee neiworkjineeface 751 and

| oader / f or mgdohadly a lethl icdmpied of net@aridintaiface UrigtNewpag narverk iaraeeintdrG8s ihande POOS hddens, etfi et T" '
printhead 3&der-CodkhFYleibld tmo@RE iISDM Ficdds, 'DBL [nBdems3 GdiR BRsBRES cukrthr Bhd dtgdateRtion
coral i nt o Par ol el uP iR\t LARE G Sherd el ok %%‘A?t%gszﬁﬁd
passed EII’ o“ﬁrah'f’gﬁ':é ”%r‘§°ﬁf“‘gﬁgf'ﬁé$§%ﬁ'ﬂr”§$| g’r E%i %’gﬁ %F'rrleé”frs’d'%dc'éaﬁ‘f" &page fas

fi ni shedl’ priewerkiggdnteriicssdr 9 dgpmeticopacption i aygfialie op & lagel npesly) thegyihe|lasal aepyark Mistics e | s

| oaded. 15 ufddestife natpsde ntorkdperfné. t he pi pel i ne expands (at 763) the

JPEG conpr essed pTohnt 3nemCl\i/M<F<sl3acger ,icaenghrld“sr é&% 3&631% N %hewq Osléﬁrﬁ s

Fax- conpressed bi -1 BUR{™HFAL %) Bapetes, Rder ahidE? SOVRE M6 85™ T h&E DM PRl
RRARE S mbwa st mvastiasiapih
i n paral | elhopriihi@d olidodekctvh ta grovidd intetfpencs-fr my@@Bipn.t he cont one ayer an
conposiLegs (at 765). the hi-level black over. .t resul ting. bi-|evel
WK 1 2S5 T.g;g,;%’s qlea‘rwgﬁ%r@'r“é'iyéw°°wﬂ wt%“%%& fasa?aﬁm?'?’: Bﬁ'ﬁf"é‘f 53;2*"@‘“
formatted (& U P P TEPRYEBTES (R 2 cgfeecimeph (oA PHETHES 35TPAVMERE Cet  of
| i ne buf f ershont-rivgpsemmyficafon withauithhiyeeni@@d wpfeé erss are stored in the off-chip
DRAM The final stage prints the six channels of bi-level dot data

(i ncluding fJxatigehedaflon shid¥amatie] €t rm printhead 350 via the printhead
interface 7{68 V\y}?:gc tg: \a/.lg rr%cssop%b Pa.g %n@ Ianqgcriﬁcg RE 50 ulmlcngg p% c?a?:gts %1':1 ﬁagyo%ﬁc%, il S
f"exed ?ng 0 t hey are . sync

uni son, ucp as |n.a dup d.con uration, y roni zed via a
shared PPné e2RprrRrate RE 8PP B ORI one print engine 760, selected via the

external master/ Siaydds Bh Rstefideleach pddddrip@ion &R cinfpss thk RReriY Pie i9dgl) MtImaid ket O t he
shared |ing 52? T .gpré’éd' e ir?agelgiln ok gﬂte gnqééést% 699 GRIL %Ad.%’.‘,ﬁ DRps iOWGS REGHp

h
sl‘? ach col t .
processor or ncnroni n pag ansi on an renderi n_g o] Pe| I ne,
general,

t _expan .

confi gur i ngd™te¥e® HFe eaﬁ%ﬁ'abﬁ’s&"aw bs kept 3Ry LnRRER P IER Py pr ofJiyiErizet pages cagyf
control | i ngpe et ingnemqnpByis sifisevaplg|cagsagpotentiglly gpor DSPutiiaeon Shepyesicpiginestiopramests. t he
net pagegprinter, LAE SR B pafe BALRGES arf BGlello s Untone3RorliSH diflel RAGERiLE

mnute alo
ragsslcssly compressed to negligible size and which forms part of the compressed page image.

The infrarcd (IR) layer of the printed page contains coded netpage tags at a density of about six per inch.
Each 1ag encodes the page 1D, tag ID, and control bits, and the data content of each tag is generated during rasterization
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the I ong di mension of the page (11 "), giving a line rate of 8.8 kHz at
1600 dpi. In the 12" versions of the netpage printer, 30 the two print
engi nes eagfh PistioS 45 Letter pages per minute al ong thepehRudoneizgensi on of
the page (8W), giving a line rate of 10.2 kHz. These line rates are well
wi thin the operating frequency of the M; eLT printhead, which in the
current design exceeds 30 kHz 6 SEARCHI NG STORED | NFORMATI ON The net page
syst em pr ovandiesedinttg cdmaressell pagojmagor sear chi ng stored information from various.

sources. The net pﬂﬂ Wﬁn pr(ﬁesio%;ﬁ& peasrsre]s E)aléketz-ga[:k%%y lgw gﬁ%ﬂﬁ d‘g gﬂg‘? CL“Q'&%‘:S % Each

categories throu user ornation on a
specific s?j'B‘jeé%'lc contiqlier 760 tops s O TP RRs e | g“‘p?°é'f‘"é'f’°§’b stafts fie, A =20 °P &
directory arintaegestinc Pgexransr) sedarinog s @igeinc bagausg it '§H’6‘d§ﬁf"e‘§t§ ¢ etire L4MRBHoE her 5
may subnbt dencHReAde Snafe@imeindic| USi ON in the directory. An editor may review
the submtted docunents and decide whether they are acceptable, and in
whi ch cat egﬂy th m 'n;%g g‘ %g ear . The directory may be browsed
\I’;\’DerO?:;_ggIOEQ Pél’/ag mgbﬁpfuf ra‘an é-g}{ "ﬁ’ﬁl\é\éﬂne o{ theS pQQ%:I%L&)JI Ellers;éggl-insts(sngﬁ pgeglEEBOI AU
search engi R st inghoe 68hactepdd JEREfleeads 7@ FsT RGOS Ef§ decgrls ﬁ%’eht‘““’m
attribut es KatBpneycompotiier wiT65ieweam yseicesierd§s;  lnp dadtyioratsripit ?éa?"c?ﬁ“slﬁﬁé‘l‘eﬁﬁcb?‘%“( AND,
OR, NOTNO TiRd Menjeypintetha 35c2ar ch can be execut ed on: public net pages 5
personal net pages (i.e. a user's own netpages) personal e- maulmér
user's own e- nai | The prifbangins Fonteoliss 360 W’a‘FSé‘t’é’P‘{?E ered mpqoge) VEile AreRaee s Pf’\‘fé%s
Di gi tal i nk768 @aheiiebspeddsiri interface 65% the Eréviously londsd/pagelisyesd fivm DRAM{TEH aprgssed throsigh s er ' s
personal negrimagis coatdlkr fpelimidnce the fagk hs. fidishedpiiRng, IhETiiRfuA GhdedDb pNEBRAMINGTHATPrON Each
applicationgyger interface flowis illustrated as a collection of docunments
| i nked by conmand arrows. A command arrow i ndi cates that the target
docunment!Si s pri nt Bd fitstaes ofthe ginsline exprnds (ah83)ths HREG-pampresesil prpjone FAY e layery %‘B’p!bgtfﬁﬁ
comand .bukhd @éup @ RaxlcdipreSda LNOE bR BEr, anbEREs GUBANAIHG! ne1pagSagdaye adeqadng ko ieahg Wi t h
nul tiple copmantReSERANALEH P! BSLEH stoge itnds (at 765) tbfiond AV ihyBraka caipysie@ne  Of

the s pec ifi ﬁ%ﬂﬁ &mﬁ_g%m&?yﬂ? §VE llf be? ltl‘é:élgl%etl Cgﬁg Hﬂ?ﬂk re.t‘;uganprﬁ'l ¥ é]\ﬁ\tl@-ﬁ doHalR Ig oug h

multiple co Same, COMmp, i.cal.ly have
di fferent shffedapiupe @ Wfﬁﬁﬂf'?gd’&fhf Mrme e priiiee #&“‘f“ﬂ ol b"p e'y‘tw“?&mcse i
di sti ng4Ps hbumamfemd'm@mﬁa@@%ﬂl’r@'ﬁ'tsggeaw&‘%%’t‘b‘&'@%°ff"d?vﬂﬁ°‘d’5é‘&°ﬂfﬁésrfl"§‘ve’ ®ont ai n
printed i nf @ vametnopiintheads sovaltte priadeadiaer@ngd. but t ons whi ch can be pr essed by the
user to request further information_ or some other action,
addition to behavMhg seveakesintsegnpeontrolices J6A A yEed in g, SR 1 & ugleeq, Eﬂg‘"T"f’"eWﬁg"V\hl ch
can be fil | euathrorizd v staiodiinesgw signal THeQnlygnegit d@mt"ﬁbsﬂs(’jfét'@’f‘ﬁ%"la ager/elare o Thput
mechani sm  feherateSthedhesthe siga@ 10 brid 1@ stheciné. Ngui sh bet ween docunents 20 V\:hl ch
contain generic informati on and docunents which contain informatio
speci fi @t o a par THeetst agine pooly 20 eopgits 2 S8 eRiRd EFessY Ha PLresor g Aree a‘baﬁﬁ"’f’ ®ti on.
Generi ¢ doctmising gipetine, ponbauring eprpthdad 5@ g gievtspeetseriof b TS, wdieoniroliss ealepa” MPRESSol d at
news standss®r advertising posters encountered in public pI aces Forms may
al so be pre-printed, including, for exanple, SUbS%FI?EIOﬂ el
encountered in prBHSFE Hf'%"d”ﬁ'ﬂ)ﬁf‘f’“&%ff‘?‘?&ﬂﬁ“”°?‘i’f‘é i o] RGOS SP“'T"“' "B
gener at ed othe ibrigdimfrisign ofthe page &7, giriepe Lifsirateof BEKHE ‘6"? ‘E‘sb&h ?e""'fs’a“sﬂ@'ér“""?a@cﬂu%t S.
User - spe30i f inetwel frintiaigad each guind 45 Iatenmages peeminr alvag theyshog) dimexvicatobthi page (¥4eeiving yligy g
net page pri R{eglrlotm7%&flﬁm%%llb&lﬁﬁeﬁmﬁx@ﬁﬂmSflheﬁblﬂéﬂff‘ﬁm(ﬂ&d shieniBtheRurgg@Ner i c
docunent 99 ; xcgegsqg%c form 991, a user-specific docunent 992, and a
user-speci fi cg"feorm Net pages which participate in a user interface flow
are further described by abstract page |ayouts. A page |ayout may contain
vari ous ki nds of staemmasoreomesmrof wWhi ch has a unique style to
differentiate it ficaspaieyGenDirdviges e faolly for searching stored information from various sources. The netpage

35  system preferably provides a directory of categories through which the user can navigate to find information on a specific

subject. The nctpage directory is preferably a human-edited directory arranged into subject categories and subcategories.

Publishers may submit documents for inclusion in the directory. An editor may review the submitted documents and

he

decide whether they are acceptable, and in which category they should appear. The directory may be browsed

hierarchically and searched by keyword.
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shown in Figure 46, these include fixed information 994, variable
information 995, input fields 996, conmand buttons 30 997, draggable
comands 9@ makdet ext hyperlinks or hypertext Iinks 99%cwKkedmearaser
interface flowis broken up-into nmultiple diagranms, any docunent which is
duplicated is shown wth dashed outli Qg _in all but the main diagram which
defines it. 8.2 SEARCH NG OBJECT MODEL net page network i s based upon

net pages whi ch priyiciieee ysiqnapesse praxide el scucheneing fytmorefngeifes sqarghing usine keypedg docgmgnt

i nf or mat i onenetnes (o FboBkeA deberiptiens)Si hobl&EBarch SfadoM AND,IGENATD THIPOES segrthicandt ade@edof t he
preferred egbodinent is shown in Figure 25. In the preferred enbodi nent
net pages are organi zed i nto net page docunents and both net pages and nel page
docunents are asoiljprewegl obal |y uni que identifiers. Substitute Sheet

(,Rule 2g) 80/ AU 1 19 PCT[A 00773 -44 Each netpage in the
preferred enbodi r‘?cersof'apncéﬁs?s':tags"cffo a n)pact page | ayout mai ntai ned
persistently by gersomeimage tpags o@emdgethd aropagedl ayout refers to objects
such as |rrages fonts and pieces of text. Each netpage docunent has

associ ated Wi th iY"SH§8 %P nore resource descriptions, which in the
preferred enbodiy®wai IS equivalent to Wb page net adat a. 5 The resource
description class diagramis shown in Figure 46. The net page resource
descri ption att riigitldnk sarches (fidhee spreief) enyralsabe grrfiyod omaiset’s rarsogal pgpagesdndeimail. he  Dubl i n
Core (Dublin Core Metadata El enent Set, Version 1.1: Reference

Descri pyjpong, t he sQﬂLEELB&D ERA)%/PL&Q%are herei n i ncl uded by Cross- ref er ence)
V\Ihl Ch I's a rTEt d ac ap wa:onusen ace d tO faCI l I tatts%m bS(c::gn\llngr[d ows

el ectroni c resources at'| ongh I pS i f'ens or
docunent s (?B’%”Biﬂ"&‘é‘é“j‘“ “E E"ri“’%ﬁ‘ét’ﬁ'é‘@'és P&Bf"é&“c"’sﬂ’ety“'%ﬁs“é pest s °°§§’§°6‘B'Igéi‘l"€'d“dw th
it one or niykas op gig gppyeecheeeciose popant! eirys areligheliEd with mvitiply epgmandoerarehy sy (Fdve a
set of doc uintiaing than 8 eoR GfE specifieddammiihds YeliskesCHR tack@ S iniel) @De @inpY Althbvgidnuitipisdomnaae Of

t he doCUBENhay labeftbdantd SdmRiad Groly, e} hifall) BbiAERn RGHEERNT MaY have a corresponding
set of page instances, each of which describes a printed instance of the
page. |n the preflepplislioerintis mpement o Bigindyistpalyisn feinise arvpents axdnepogt GrotirRoppments

i nstances ado@ain pEBEI igdiat:tlongis @dNas doimekd Huttposavhickok@ite prksse@ byShe ufeOXb RAyuesIBAhEX T Eation

associ at ed Wb otlRAQfon. IFEHRS, RRGIAS: b ﬂhatlhwnkmﬂtl@&ﬂn%ﬁlp, S oREh KRRk tabdlnsaet s of

user-s uppl i ﬂ %« thejngr ¥ﬁl' H&lﬁie Ihp jér teIthrtm Ja!a ﬁnLugrﬁecllsz pl@ alB%gﬁl IL ﬁé(. glgh’ bet@éﬂ & LuLanﬁt rated

in Figut g h hi s ensurest ﬁé h|cr\:9p |s cap {

i ndepen3 nt Y f°8‘?'“ ERERNPER °f“§’ﬂ‘é’é’ "HESPTA AR, s""f' ' %P“?)%H“’d‘é?"‘é’&h”‘ﬁ%

bool ean (f ofe Yk @iy eeplication. SenericApouprninay e Pee-PENE ybliresionssuch g mogpzines Rpid gynepvgands or

associ at ed dregisitgaostersivhcowwiotd io pklid places tFamenky plso@ pretprigied, dnkluding [or (cxampld) subscripdamyv er t ed
text equi Vad@iéncoiied rpetlphinged PilblatAL) TheyGiay, of cdursé] kIibé Rheraid GAIRIAY by netfdEefidds Abl Y,

each form i RSsh@RFSer Q@ﬁstsaUerlsﬂgﬁctd&mLen:?an@ Foﬁ,x wnbﬁmwﬁwamn af af 59 ol Pk it ance
(1. formlnstanc as

S
| | | US t r Iaﬁ{:ge dresg&nseétbuser req g%ﬁure Qg]szows Eéenﬁlc oaulgn%l |59r|9] Satggﬁnégo &9? a uTel" s5ec|ﬁc Joglmg\gag2 Or
more |inks PP ’i°f?§’t ces derived fromthis versi on 25 The form

i nstance ver si onsyd @ Gnin La&ﬁF‘nreSxI { M&Enkéﬁa%e flollare 'ﬁﬁhepﬁe&if.u%J ﬁyea%uééﬂ@gé labfets. fA%éI‘ ng a

2 eg;tcg :gngfe-lyoy m'ay“c%,'#f'd loushcmdstof Eiemc&‘s car fof ch% h raeur%c]u. %!{i'e :§§*§mmn{%¥t frg‘rFl F.e SIS, 4‘333 gy

series of sYfERLdeeAs tesp gpue E’ﬁ%‘“fﬂﬁ'a“é'b??él"‘ﬂ'@ll‘é'ﬁ"“ﬁ‘g°“ 9%01‘1%‘} §{"f ??E; °?5'1‘““‘3 g"é‘?juence

of ti nme38t af?peweeeybls rompendd 995, @H?‘bﬂefh"#ef‘w&ge“mwr’ t he purposes of this

speci fication, a SegUENEe of v GARELSHe SidRESRm, S, EhHEE WS wliiaRs dhdit &
§€ f ﬂ \);%P‘Etb%pq dxrltﬁlg' ”’i] "?Ilelr?] d hgtsd f%g\'

i nk, as |IIustrate pon
digital ink™E4H" °§‘0‘"'b°é’“@bbﬁs}ﬁf‘f‘%ﬂ‘g%w'l"g%ﬁnﬁ'é| ng online handwri t| ng
recognition. This would then allow text-based searches on netpage input.
8.2 SEARCHING OBJECT MODEL
A netpage network is based upon netpages which provide a paper-based user interface to published

oW iS 1 ugrated af a colleﬂ1§nnof docurr1e

35  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 unique identifiers.
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G aphi cal searches may al so be performed based upon digital ink. Figure 47
illustrates the directory class diagramfor the preferred enbodi nent. The
net page di gRysmeMecONsi sts of a hierarchy of categori espé@uosnal7s
subcat egori es 502. Each category preferably contains a set of subcategory
entries 504 and/or a set of docunent epfries 505. Each docunent entry is
preferably associated with a net page docunent 836. 35 Figures 48, 49, 50
and 51 il ustr at eEathrehenge it theseferreli cabpdigents consisty oftatsemppst pegedpypubppinB s perbiseatytby 2t o
facilitate ddpgdpage S MbagrGhyoutrikes trbjedagiess Befy, tis @ipgtendtestai Nt ai NS a set of
i ndexes. The personal netpage index set 508 includes a resourc .
descri ption i ndexeiggreesloqupaf hap gsspgiated pyifinly ong i’df'°’°a{°s?i'f°§|?°f°ﬁ'ft‘°'|s’n“§'t°j‘] 'ﬁg'éf""gﬂ, and
a convert ecempadisent is pafelent B Web pageimstaddb| | ¢ net page i ndex set 513 incl udes '
resour ce5descr| pt‘llgornsmlmgqg&('i tl%rg‘élass%mg ss‘m Iin ngﬁ%q& hglq ake rshadce dey%ﬁiopﬂfiﬁxgﬁﬁl

1 ubstit ute sTle 2

e-mai |l index set S t AU 01/ Q30

PCTT AUDO1 00 oo 1 paed o U il s %ﬂﬁg"é& °P o %‘SB"%%’S?‘, %’%’ﬁ’“ er,
date and t iPreripties; the dontents ofjhigh troffereip jgpludpdpy ergss-ryfprgace) which isp ey é'JF“leE‘d“ {59604 P ndex
519. The Wclliche \licohery Vicuoncieurcesdy sp&Bing promgities dmigelationshipsaf items er doforaents (rqsquicesh

i ndexe 521 @iGegfastlobject i@xdiso hardQuciaodddth it k@ morblRdodd@\Bcriptiadex set 523 incl udes a
resource _description index 524 and a full text index 525. Fiqure 52

i I1ustrdPes the fhathinetpagsdocumepfomayhayes spaf dagymeny fnstgiqesy fachof ghich feserites 4 PERCIFRISRAT nent .
Pr ef er abl y, thegia@inent Bdch netp@x in the Betriaga clesxmeB 2@y lawes: cerrysppngiokesst obpagerinstarged, 2ach of whish c h

Si gni fi cant gesbesdh pridk Siicerok Blpaydi 1h e @eGkd oiBddiherd Ib@h RgeHAOR ind Ofcurw@ irtances arc
occurrencesassig§eggobmlf,za,gtﬁei ddsoccurrence has an offset value 530, indicating
the word location within the docunent, and a link to the docunent 529 in
whi ch the word apfeeinsgncesAssfciakd with @age injlapgsaix th efered dmppgiaent meitafnrseieof userppglicd o c h
set of WOr Ovaids EokH{ofm 3RS the REMFhu, hisliltu@rBedanFiguid W2 Mhis:Bburks (1B user rpugisl agur&i3ind stored

i1l ustrat es; L 086} B3ss GimdlGRM for the digital ink index. Each digital ink
index 531 is made up of a 10 stroke index 532 and a stroke group i ndex
535. The stroke imdrekly, 58 alseorattei ns a nunber of stroke features 533
including stroke length, directign, ect ratio, average velocity and
total angle€ travg“r"’é%"gg'eﬁ%"%"(’j?:sf"afmélc‘f v‘\’,ic?e%["é)ach stroke feature are a number of
stroke occurrences: (e :sHa4d digiht intbgiedaylaaen;a | i nk to the docunent 529
contai ning the stroke occurrence and an offset value giving its |ocation
wi thi n 2fe docunmdisital inkKpith a ganyegsg tsxt eppigpleps optiepginto e cont ai ns a nunber of stroke
group features 536 '}gﬂﬂ'ﬂkj’di ng stroke count, aspect 15 ratio and boundi ng
box size. Associ at R each stroke group feature are a nunber of stroke
gr oup OCCUT I eNCeSprdzably, eaclemmhnsiice hatailighto ihegeviaus lvirsivk ofttie fornigstagke €.¢1 the fetm ifsRGpe

cont ai Ni NG gRenSH thelieRnt S&r R Ras QGiGed), &5 QiaGRed A30! inF(FurOF2f Badhifor Mdtddd@ mB)i alés Mg ond oB

| ocation wthi. e B Mo dhiield. | DK i ndexi ng and searching is an
ener gi ng fi%ﬁre&%ggog?g%gr exéirrrf)rﬂe“, “Ar ef, WG, Kanel 1., Lopresti, D.P.,

"On Han@Bi ng El ectnt o imstadceNesions RimivltrESmonurt. iitipgre@urd iy ssrforhjg|a searflizo onjyjdncludg the
Decenber 1995 of i@ lrde Ant& el are JdMda6) 2 ddbheBakchiar a, Padnavat hi Val | abhaneni,
"The Handwritten Trie: Indexing Electronic Ink", SIGVOD '95, San Jose, CA
USA; and Poon, A. Pen gitne pelativito a neinage gaesedly incude o srigsofyfipkey A stiokergp pe qopsidertdds o jyj ng
Di gi tal | nkéogsistRg e e@ticagfSmedampeiimn Bjtivheon trpes. Ryrthe phipnyaa of thsaretifisption. p HBSTAS Ut er
Syst ems 199 Qpuird IRRNES s refefrdro ad\dibitah ink, bstsuaredid Fgie 3. Ddpen@@@bn O fielinip< e dgiid inke@n ei n

| ncor poiggt eIgje °‘§%‘|"°r?ggn t?x? §s{n§81tnﬁ hndnBlriting re%ogﬁtioﬁ.":l’ﬁmﬁud NG WG -dadbl elRbB o netgdze it t he

preferred enbo e net e search. engine has three components which
provi de f or Grephical gaghes %bé"‘g?‘i'g‘%gaf%?plmh‘{' "’it?'r'l"gex i nformation; user searching;
and present at i ongQfe 458 @k theldReStbt LSs diagrkkEXor W gréfEiidd ABGImBE TRhGhekBRby comeat es

i ndexes of public and ber sk | @Sth calRgoliB4 RindM% bidub eS8 MED 30
and Net Nevvs& i oy AR SR @g&g%g&;l @% %}ckﬂblyﬁﬁeﬂa 1&;&1 dﬁm‘_ﬁaéj{ hesogearch

; & o Doument oo gé.eggtdgn ent entry is refer%@gsocia Ml
engi ne, and™¥Has<tALHFE L ARKET AN resénted to the user.
35 Figures 48, 49, 50 and 51 illustrate index class diagrams. In the preferred embodiment, to facilitate user
searching, the netpage search engine maintains a set of indexes. The personal netpage index set 508 includes a resource
description index 509, a full text index 510, a digital ink index 511, and a converted text index 512. The public netpage

index set 513 includes resource description index 514 and a full text index 515. The personal e-mail index set 516
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8.3.1 Collecting and Storing Index Information The netpage search indexes
are created by software prograns referred to as "agents" or "robots" which
run aut onglhies@dehy and independently. In the case of a nehpa@moesyst em an
agent is a programdesigned to automatically explore 35 the netpage
system recording and i ndexing the cont?nts of netpages to create
searchabl e stored information in the fofth of a database. The agent gathers
i nf or mat i orincloées el 1mindex $1@ {of WHjecy sidgStatvinil trif, atki)radigital itk ielexcitfomt] a toovedelh ext ipddx page
i nks to fohd aw, worlkinade WO Gk BN B20iRGBALIE RRurebQISsErpiiop linddk 520 @ndl ANCLAX indeR BLD. YA et her

to consi dernyhBg ididlbet 528 Hefles Aesoce URGHTERdex 524 P § RexPhEl 589, r €d enbodi ment, the
net page search engi ne uses harvesting and i ndexing techniques simlar to

SUBSTI TUTE SHEET Reie b2gil@Gies dR@NMAl) V3 oS ABEBE b OtheHCTEfrod edBO¥i i/ Pierably, 48k il liyse
used by Yarikdeiss H¥h intbx Wilrgls27 Mekch S@iEE Vo2 NGoIMES with RiciDb ot ai B hiyhber STBbP ag@red@ar ch
't n Sllex es gr %zétyﬁéﬁfor‘p&aeum&mfs aj f@gum&ﬁo, %&%Iu?tvsrgiaaqog_tﬁtmd.lce&u&%mt,smé .s.m{;ta ﬂt@s

itle and author). . u 0 nt.text: . i.gital i.nk: _an ex
obt ai ned f r%%%'{)r%\gzgr‘%hgaﬁarﬁl ta '%ﬁ{ﬁmﬁ'ﬁ'&'x r'fe"{' E’éeace "%fx’r a'e"dctwf)}'rsﬁ;t °rfrﬁ“§/r ai"so have an
i ndex to proVi¥E*w¥RTRFd searching on category names. Preferably an index

entry i s created gt sEMEfaks el BRlaibdrdm38 the WROnkliRUNE il RBindeD B 1 HAER up of a

col | ect |19n S%kt?lll;l c;% §2an laQr%lé grm firldgc%%t \@Qrglg%d;[xgﬂtco gl%s ar}\E)rEber% SP kL kcg.i.r‘lcts %3tin uJinhe
effective Iocatlon_ofi a a cﬁment \'/\H,en searched, generally referre {6 as

10 noi se woP s el E=cppPr R LR *FipFt AET ﬁ'l&'éﬁf‘f"“ﬁgl“g"é“‘ﬁﬂo‘Y" gech SRRk e ore
articles, CORjeARBPKe gaqurencss p3yserd plipwhighas adipkdo thdemmAniTa2 conning e stroke pegligrensg apd an

typi cal |y foffseneiuegivingitséreagionchituiedorbmestnd are general |y not consi dered usef ul
for searching. Figure 52 illustrates an inverted full text index. Each word
occurrence is st oreyst P I PHEEZ M TRCCLTH e RQw e, @olubig SRk PR t he
docunent®i rrtigfddpimdingdoxgise Asseistpiconith goch sipka ereyp featire ars acinupher of sioke giowpogeurensss $Bcat i on
of the wor ckachiof ¥hich hds ladink telbe dornmnt 529 antlinhstheigekel gbup foccgr@ice and art offseg valul givigrioxi m ty
of wor ds i NocRiokafidd Meddtumen® di gital ink index, as illustrated in Figure 15
53, is also built for a user's personal netpages and e-mail found during
the data col | ect i RigHal ik fdeiggand garding is prsemereiRefigle- Ser RgFxample desh WefiryKaiytht-diopiest he

net page sedr-klopHyding Elenng Ink'a ACNK (Cympoting Survajssvol. RT Noi@i Prgpmber 1994 @Valifsaget; Dpnid\Wn
bookmar R0 tHa@ard) edaRRGE vilibhdda L FrhdHalRbitRn THRNAIexP Etbdionlc R, DIGAGE 105, 84 J@BAGEHENt, A

et page. i riamioe b el TR bt 14N W it MDA pd (R 1E
illustrated T ﬁ%’& lﬁ"réém%'?ff &Kmﬁ@éﬁf)ﬁn‘?}?%g,ﬁagtwcc hii's °§é‘§’r"g\§“%ﬁ’g‘?“ﬁ'§ '"°°g’|”mfdnbé

net page di r¥ETB¥Yf rom t he net page search request form 538 illustrated in
Figure 55. 8.3.2.1 Basic Text Search 25 The search request form 538
illustratedsd N Fi gik@AnOPseiRidaées the search user interface of the netpage
system 25Fr om t h&, AEkRAGEmERARCH: nRAEHScafh dSiR has HRICoRRlchOinith RovR@sd.C search, or
sel ect a category fromthe netpage directory. The user can specify the
parti cul ar -sear chvolletiman! storipigdexypioinatioy. sear ch. The avai | abl e search areas are
public netpages, the user’ s personal netpages, the user's sent and
received e-mail, THEWSHT™  Wde Wb, and NetNews. The user can enter a
basi ¢ search on fphewsearsdknramguest form 30 In the preferred enbodi nent, to
execute a basic search the user enters keywords or phrases in the search
field. To speci fye 5 Hsn refEsplycrtyindees of ruplis and gespralnpipapes s@ail, they World fidg Yeb. j
quot es. 300 adNadieps Thetyeet cam exppote ebveml ibes paeaicn esing) the earihrpngink @nd thegresplts fare rapiiband s e
wites a plpgsentdtgprevéet.. ) i medi ately before the word. To exclude a word from
the search the user wites a

8.31 Collecting and Storing index Information
The netpage search indexes are created by software programs referred to as “agents” or “robots™” which run

automatically and independently. In the case of a netpage system an agent is a program designed to automatically explore

35 the netpage system, recording and indexing the contents of netpages to create scarchable stored information in the form of
a database. The agent gathers information based on a set of rules which direct the agent to the netpage links to follow,
what document resource descriptors to index, and whether to consider the full text of a document.

In the preferred embodiment, the netpage search engine uses harvesting and indexing techniques similar to
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m nus sign (-) immediately before the word. The user can carry out a

w | dcard search by typing an asterisk (*) at the end of a word. For

exanpl e, i fwblagesser searches for "small*" this will mat gbradeadal | ",
"smaller” and "smallest”. 35 A user nmay specify the nunber of matches to be
returned by the search by checking the appropriate box under the search
field. SUBSTI TUTE SHEET (Rule 26) RO AU'WD 01/03019 PCT/ AUOCO 00773 -47
When al | t héeosdesed by earjounWerld Yidg Websdarclogings. have been specified the user clicks
the <search> buttgncand the a;cgsywl(tasmhasa £ printed on one or nore search

resul ts pages 540, aslyr'lclfmﬁ%sfra ed In Fgure 57, Figure 58, Figure 59 and

Fi gure 60. 70 exefmitsturcadesthyiiths dditamaacansome @flavihdip user clicks the <advanced

search> button, and the advanced search form539 is printed, as
illustrated’in Fi §ifPklowpenttst The search request form 538 may require the
user to enter a skgRakyie to authorize searching of the user's personal
net pages and/ or personal e-nmail. The user can click the <blank fornr button
at the bottom of tEdebtaindiem dowyerpod digitdlink f r esh nct page search form 8.3.2.2
Net page Directory,_The tqp-I|level categories.of the netpage directory are

i ncl uded on the né& °6e§’6%9' R e elsp “d'eu"%g °W°B'?"rﬁ°&§”§fds°§'2h'“g?'tfg‘fgf"?'ﬂf§‘fsr ated in
Figure 55. The nebp@ehf oflinke 6die bs redtdd Gdr WD Sigrticddd vdFattbued Wrif2 fihe G SBkch §roceNd

subcat egor i ﬁ\§gniﬁ§a§l vjo{g; t%?&ornagonguit)e?o JI: ie%{vglocatﬁz of a Et?:lgrtsant %%g%&&% ge&gWr?iersto g S .et

of subcategories and/ or a set. ocupent entries. docunent entry is
associ at i i Forsgem PEEL o MHE PO AT PPy ety e g o

devel oped aNU*HaPHEHIMIEE WY PRIFETIGEETESO cPASETer SHfPsseamtife subnit  docunent s
and descriptions Egke sh oS baQfbered furPtedt e $25 Yot ickuRinl if 3R ik R QtYom oS0

editor may then .scrutinise the docurent . and decide ther_or not. to

Thcl ude 11 . REMASIRC R be Beyh b i BORH s B SES e Uil byl 2,
and cont ent 95metsaed igsed e plsyiaine g SRy Rlrore pdogment @i disiebipksipdgx, 35 illusrated i figie 5| | ows
vol unt edP hefniasiso buift fora pser’s persondlencragesrnd ompdl foprd idunipedhie dorarepllectietiproestst or i es. | nt er est ed
users may volunteer to edit one or nore subcategories, based upon their

area of expggli seUsenga;cpifg preferred enbodi nent, to view the subcategories

of a category the . : . A subcategory list is
then printed, as f rﬁéyto?te{{ngﬁ%a Qﬁ%ﬁ?&%ﬁ&%gﬂ@gg&? Advanced Search

Preferably,-the nehpegenseaasth engi ne provi des an advanced searching
feature. Fromthe advanced search request form539, illustrated in Figure
56, the uset can WRERePIRYFR™Mnpl ex search query, specify how the search
resultsgare to bg 3 QR cmbtibne! d Ui tan belkh S RIfbon bR lﬁéeakpmgnesopﬁ;m.ﬁi. kgd
| anguage, cl;eg%g on date and/or tinme range, and author. The available search
operators are: TYRAND - to specify two ternms that both nust be present for
a docunment toO COUTHE useSntedact bl Getpage Lhthing & MusGdRe® @ IFigle S\ M usdr Ry Rdiect\Hd G5réh efink her or
both must bg wDfieSEMikctoh/Rrofk RLiRbagSSircRre ¥R 16 538 iMbMea inlFBursfeCi fy a termthat nust
not be present; and NEAR - to specify two terns that both nust appear and
be within 10 words of each other in the docunment. A user may performa
conpl ex seat¥h! quiasly Tel Bt he abovenenti oned operators. Preferably, the
order oR® 30 precBeutd ey fomspiisraegtieFigye F rovides hagesch ussNy:lace of the préppes OFem. The
user may usBonpEemepidiesiasge b Geredn parfors a [psiceatl eraet acdtegdndSin the @ ds®yons. The AND
and OR operators cause the search engine to retrieve the inverted lists
mat chi ng each seal& K@Y 2 pes FH?"M"TSHEV B stk Bttt os g For
t he AND opetemisesythetupees pereonalfetpigichediien’s seuf and rerefecs el thejWerld Wide WepandiNetNews-Jbauser on  of

t he i nvert edn dnerbgic fe@dh oi teaeatchvansidan.ch terns. For the OR operator the

resultig set of jndex entries is the union of the 35 inverted lists for
the two“%earch t elP Wg;')referred embodiment, to execute a basic search the user enters keywords or phrases in the search field.

To specify a multi-word phrase, the user encloses the phrase in quotes. To specify that a word must be included in the
search, the user writes a plus sign (+) immediately before the word. To cxcludc a word from the scarch the uscr writes a
minus sign (-) immediately before the word. The user can carry out a wildcard search by typing an asterisk (¥) at the end

of a word. For example, if the user searches for “small*" this will match on “smalil”, “smaller” and “smallest™,

35 A user may specify the number of matches 1o be retumed by the search by checking the appropriate box under
the search field.
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To find search results for the NOT operator the search engi ne |ocates all
entries in the index which do not SUBSTITUTE SHEET (Rule 26) RO AU WD
01/ 03019 Rgd @L00773 -48 contain the search term MgraRgepasy this
operator is used in conjunction with another term for exanple, "apples
AND NOT oranges". In this case the seargﬁ engi ne would find matches for
"apples', then rem)ve fromthe results Set any matches on "oranges". To
find search resulWhendfl g desidedowodioh Birasqs Baveetica specificditbe uscedirks the <esarg>hatodf 0 thowalist he

‘same pr oCeSf pahkd in@fe of e séNesull pig 640 At idstrateliidn Biburd st @igRe bl FdurE P da@izire6. t hat t he

two words be |ocated "close" to each other in a docunent. Proximty is

cal cul at ed from tTRESRRE Moip Bt Earh the ereticks thefpdyaned fpaghy pbongandrtheadvancpd el £ | |
t ext i ndex.forhsigisoined ayiipktated inigud Sphr ase search is execut ed as an AND

COm UnCtA O O L1 S R U 5Pk 5l 8 e BTN

gr aphi cal é’é’?ﬁ??“&'ﬁ‘P‘fgfsd‘h‘ﬁﬂﬁ@“%ﬂ%{nced Search request form by sketching a .
picture in 10 tf‘tﬁe@éx&ﬁ&E&eﬁﬁﬁix&%&ﬁ:&'aﬁheb&ﬂnt?fhﬁpa&ﬁﬁnﬂFr&ﬂxctﬁa@i%@a@hﬁﬂm this
search is only executed on the user's personal netpages and e- mail (ie
those netpages with stored digital ink). If <match any size> is checked on
t he sear ch &3&guedNeterggiretnen t he search mat ches on pictures of any scale.
Preferably, if <iI¥htiehievargeserieszal e petpage Rilsesory irssinghudad op therelpaaeiseamdeavebtdormpi8iaare i s
found i 10 a ieatkdn Biureps. Ui ndiage BiteaiBinchOda 0drarchybidategofibs @iMbeatighreNasilkstrital ivpas | der ed

a match. | f47@.H &%ow%nﬁm?a%ct bIQubSREIG bhabQlset 6F dfRhnfeh Wirfs. tat:]ﬁitmuhe'ﬁt cht@ Es@Rdciakd VAR t he
search r eq qﬁlé ge d Jurmnbu}.(PILeqhmt% lﬁﬁgr}{bymlopqg & ¥:/mghla nHiI bg hMeguogl P‘ﬁl;h%hrerF mg'qub;n 1€ back

of the page. Y. he
digital i nlé'°"d‘§‘t"‘ﬁﬂ“’ greegriong for I“g o tifﬁ?ﬁg”“‘?‘fb‘f“rt&ﬁ‘é’” A"\?W&'ﬂ%‘%"f’ Mgl 8ﬁ°‘t31°'t‘al i nk

i ndex the sekietdnvishepagoisiedsitr ange mat ching on stroke features and stroke
group fgatures ('As?he edltmggsk%a%%mﬁcgln i qua‘?sl@i;e'a‘:.d é?rﬁm@&cmc?o (vglng‘ne% $0%

tol erance rath osest ven the

hi ghest r arfRT“‘ﬁﬁ “Ffﬁﬁ’b"p?“e‘? YR B 5t ‘Bé%‘e%e""’ 2% ARER “’i‘r&t“&‘?ﬂ"hél“‘ s Td™¥ ect i on
of strokes "e‘P“‘CS‘t‘°r°€ik‘\9° ST Fphsatopdies; bascdypentticingree 9f epatisenf orced with r ef erence to
the occurrences’, gff ;Trée? ?La oiBhitad :S:o Sk PhGhe 't:E‘o{IEs Qﬁaﬁﬂéﬁgy thefbler Ju&?on n@ ga?cé damddh CLUT €

search can ebffectl searc witten I's can be
advant ageod‘%“&?’y'f"sd"(ﬁge/@'"“’dh“(’)?[“’?”e‘f'v Figic¥ext conversion of the or| gi nal

net page content. Wen all the known search criteria have been specified the
user cl2eks.ddre waemcalszarbiitton. The results arc 25 printed on one or nore
search resul ts pagas.w9AR neghbktQekt BiineCANIdS bd Q¥anckd WearcrikY k. Hrdd PaalMtd @Rnat the

bot t om of tt}ﬁ'esd%@.%s'tuﬂsm& méure@s 9 &étlnaﬂ}’mﬁ%ﬂnpé@s@a&ﬁ e&%ﬂ&t?r?bh t!Ic%@resﬁhB 3
Sear ch Resul t% 3.

e ST o ekobe B bt Bt it o] ibbu o R R SRS o
public) are |Ilusm;aa4'.|@dwa.o}?*agua.e 57. 30 Each netpage match identifies the
docunent title, description, author, publisher, creation date, and

| anguag®® To pri AP otp@ecifipo tertharhath fysths arespriyfar adespent g cpuptigsa matehs t he  docunent
title, whigh act DR el WPERL LB e Bl LML RhQLumiB. PAGES A€ pri Nt ed
as illustrated in Figure 58. ach e b page natch entifies the Wb page
title, the first NOF nesec@fatetdn@atmtnonhmmgsnmge the URL the last nodified
date, and the Iaglg age To print a Wb p age user clicks on the URL. 35
Search results f OFARRFYIvolms ‘hﬁ‘rb?"h‘t"’é‘d”’%fé i”fel'”ﬁ*%"tlf’ Aprd g epephome pfireesse Each
e-nai | match ldent tstrlmeyspe.toh@a @,mﬁalsémh RENHRE e awmeaﬁ,tea optHReE pribly, mddd: drhe
first |361ES re?ed eb rthesT. %perau%rs OI ﬁé%& thenQ)Rel'he user ma)I u@eep U ers t(F c.!hzlmgekp%cegence onh nest

subj ect . arch resu itens are prin as Iflustrated in
Fi gure 60 EEH"Net News item match identifies the |tem subj ect, the posted

date, and the firgsalg HEGR Plrad s RG] e id rEiVve 1 Svdbal 1 mahing! hef gttrthhsm user

clicks on t h(Pper?onn tlte%oglcan opcrations on them, For the AND operator the resulting set of index 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
35  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
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SUBSTI TUTE SHEET (Rule 26) RO AU WO 01/03019 PCT/ AU00100773 -49- 8.3.3.2
Searching the Directory Wien the user selects a category fromthe netpage
search paggyoditgersubcategory list 541 is printed, as ilpeAndehoertsi n Figure
61. Fromthis page, the user nmay select a subcategory by clicking on it.
Next to each subcategory nane a nunber_d'_s identified-in parentheses. This
represents the nunber of entries that appear under that subcategory. 5 Each
subcat egor yeonaitheCsearrh &imil Mash co@mely [thisabegagois psedsin cofgncijge With apathergeri,j fegtexamfle, Prprlpage
docunent s rpNITRENE® 1 thi€rase fitdogor Enbine wadd finki Inichis fobrtagls” jthan rErioge flo® the@sushet anger  can
continue t o NRV& «bguUgh the directory by clicking on another subcategory,
or can print a particular netpage docunent by clicking on the docunent
title. A user canvodingsarghassfitpfortheNENR apcrator; thessearch engipedlows the same profess ey éhe AND

di rector$. opkisor,Sea e ddesaditedde e e @woaarifibe bdual ‘e’ 10 fach diran @ HaveeitGiraximitoisNs, as
i 11 ustrat edgbibedrrdthiife vovbra Bdikentes Gkt Saifsdtored in SHI exCiiek. Speci fy a search of all
categories, or only search 10 the current category, by checking the
appropriate box ohquetmulSievard plimsersearghjiaexecutpdgp AN copjgnation of fie Hignificaptprerdsig Be e 1 t he
<sear ch f orwihivbr@ddicenci Enebread viiticdeSrentelaheusr@eilsesh> button. A list of results is
printed in the same format as the results list shown in Figure 62. Only
two pages Of resuf Y& caaleo qypytesrapgica) pearch fipp fap Advinged ??f‘é‘r’eéueglﬁém Fghine 2Rty

avai | abl18, thepistugsearch fridyin ¢ rirefefred triphadimeatyhis geasch i 9ply g5quted G P vpert Pesqre ntpases #nq Sip
pages of r esdilli¢ ®ose nisfmgdS with s@relightdinili ng of Search Results In the preferred
enmbodi nent, search results for a basi C, searfchmar“(‘a sohrtegl a}lnocl Qroﬁ;snepctlgd
according to a scHFECHIY SFHR ek AL BB CUBHE™ A8 R URT Y, and thef et or e
appear hi ghRssfersbly, ift<peschay.siees [ghepkios fs et ehekqd aqd the pipturg if, (aypd jq 2 grale of plps g imys oA o5 of
t he search des ey itis @ssilErala mbtedrifamsct Wishés toagarstefrn pirtare thagi larger thee fhysedrah yeaustt freyfield ages ;
or 20 98ar &) miyRfWEnINEBpiciaR e RikBAIepign the text. In the advanced search,
there is preferably no automatic ranking. The ranking of results is

det er mi ned by t hePrefasablyts arpghical sfarchois prcuted direeily pnglby digfipl {ol,sing Ugiplpink Rgiching matpqgds- | ¢
the <sort bwen fisingiheidigitgl ink knger ks sedrch engineaisesifatize mahingna iroke featpres gndsteokef eromfeatyregies: . The
resul t rankidghchS@ick ilpifits RRnBSARRY 0% 6 BrakGiiheARE ixbemacs)Thexfopst aldihgs mbyte sizame as
that used b : ifboses€ar ch engine. 25 If a user limts the
nunber of n%%h%&gtﬁtl%%g}éézrng%ournesf and there are nore natches avail able, the
user ma0click tWien sinedig on aloalibctiaaf strakespor srokt erovpsethein prrdimith iy enéorpedofith rpgterchio thy
entries. CONGLISL Gt valldfitofd iR HesEial miiwent | on has been described with
reference to a preferred enbodi nent and nunber of specific, alternative
embodi ment's. Howed eipture search o effectipsly be pspshosseqres fop ppndsyjitep ey Jhis @he pdvaniecpy st fess

rel evant fielregontdrabnvasionofitho@iginabfetpagt damant- 30 enbodi ments, differing fromthose
specifically described wll also fall wthi he. spiLi t he
present __inventi OW;.W" ﬂg‘&"dﬁ*‘%ﬁ' ﬁ“ﬁfe}’ﬁmr?gavwe‘fnls’ 'fg"d ﬁﬁ%‘é?‘ﬁ%%&f‘%ﬁ’:@b&{‘ 'ﬁtg‘pt?sﬁ'\?g{c]ti on
i's not 28t emidelpn prs oneere|starsh el pie 40Tl vasheae £liek the <t BT e e bRl B i n t he
present spepginfaifrhidvangad search shuestfermg docunent s i ncor porated by cross-reference
as appropriate. The scope of the invention is only limted by the attached
clainms. Subgtjtutg Sheet 6) RO AU WD 01103019 PCT/ AUCO 00773 -50
CLAIMS 1. %‘Hﬁet h%&"‘g eseu}?a{)%djr‘fgﬂoﬁsers to search stored information the

met hod i ncl ygi N $ 0608 PRER sRirches

The preferred printed layout of search results for netpages (personal and public) are illustrated in Figure 57.
30  Euch netpage match identifies the document title, description, author, publisher, creation date, and language. To print one

of the netpages the user clicks on the document title, which acts as a hyperlink.

Search results for Web pages are printed as illustrated in Figure 58. Each Web page match identifies the Web
page title, the first lines of the matching page, the URL, the last modified date, and the language. To print a Web page the
user clicks on the URL.

35 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 lincs of the e-mail. To print an ¢-mail the uscr 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 clicks on the subject.
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providing a user with a search request formincluding information relating
to a search request, the search request formincluding coded data

i ndi cat i vewgfor@smd dentity of the search request form ande@fadhnohaast one
reference point of 5 the search request fornm receiving in a conputer
system indicating data froma sensing _gevice, operated by the user,
regarding the identity of the search request formand a position of the
sensi ng deA¥2 r Segretinathe Qreeth® search request form the sensing device,
when placed in ariVhgpte eseriselasts poasery Bam theglepass sptachipege ttivasubgateganciist & HLpERY: For m
sensi ng t halstaed ig Sigird ). Fkad tis g thegised ihay| s@eaiSitsubca8goreby Gkking heit. (ed @tachl abaategod 0 and
i dent i fyi NGumdaRunfbbt® iderDifiad thipBénth &% SThiSRIrBRB the dufh of BBicsiAbpeeinlidn@at edikory.at | east
one paraneter relating to the search request. 2. The nethod of claiml in
which saPd at | edisth sebeaiseoy-men prpteim morp ewbcateeprjsgy 2% wsll oot pdisicnf pefPpgR documyuieigipting ig the
associ at ed subjectf abill@tratel i Aire 6219057 @N@ntipde to e ttE@ghie kirett@rhy @ kinglomanprper @degern Whi ch
the nmet hod dr &8 pridid@drichid Rdiphge Bodined by cliding oA A oQUATMM0r system 15 and from the
zone relative to which the sensing device is |ocated, said at | east one
paraneter. 3. The* WEeR aep pesformee basic tpxtpeargiyin gy netppge Hitspiens The grarelf ogr b gtered  the fqReof
conput er s\istdestpry Gartsas iheged il Fipge 6irov Eiged2. Aofer thpecifiensicing didawpiseorpdl ®trdve o
the seafBh telchifihl @feforyl, B chekkink M@apHrEpnaid 13YontiR ddarbHreqBeiiTsit. MGisek dnfers HOYRPRIMe <desdhat | ve
to the searghalANGSE md QLiH-YRN A @bt dsHAS frin Qe sl hdbPas HOLGH 1ist kA0 rig@ and
identifyin in the conputer systemand from salid novenent being at | east
partially wthin said at | east one zone, said at |east one paraneter of
the search requesSdaly twh pagts dTREMOGE @fited@NDtMe] HfreSR AMof sl avafibleSthdlsé? Ghay click the

i nfor mat i ONged-RBRodtEidd QA ndi16d il PGsuitsh€ St eps of providing a user with a
search request formincluding information relating to a search request, the

search 25 request formincluding coded data indicative of at |east one

par anet 3% JF3-3he RepdradiSraechReadts receiving, in a conputer system data from
a sensi ng devi ce In bymuafedidambodimanigsezh repubiefeya basjgireardh gre sarted and presgpped|accopding i p e4prey
novenent Of radk.MeatcisEsisd nfofy highyy dnCtBerefoedlagibbak higher inGhe tehireh re@lisCifthdy 8¢iest form t he
sensi ng device, when noved relative to the search request form sensing
the data regar di Myeogmes G FeaE8™Sone paraneter using at |east some of the
coded data .,and gm,gangpegmge,ag@@ﬁwglﬁag@%gmg its own novenent relative to
the search request form and 30 interpreting, in the conputer system said
nmovemen0ofs t he senstmgedeshiodeingsteitt rel ates to said at | east one
paraneter. 5. A nethaod of epabling searching of stored }n_f(_)_r.mati,on, t he

net hod i ncl udi ng I{'ﬁé"dﬁ’@{ﬁmﬁfh"ﬁ}sﬁ FEhl ﬁb““ﬁmﬂg%'}k'“wﬂfﬁn‘%"gg SR A BHEER ™ or m

i ncl udi ng cortsdriteiatresifirdittheceenbxy delbf thafror bfefeldisplgnk e repuizarnse Bupspreifiederdesst  f or m
35 receiving, in [ ] ] . f ' ' ing an
Cdent i £y of i e uner i SHEEL: Bl sl p- B SE AL Pl BEI) BEMLHRIS,
form the SEFARE device containing the data regarding the identity of the

user angssensi ng irdkLlnfisthGhuhtR@irhatthedl@ bd réined, B8 filrd dreynoR fatdnby@va®e61a ine Rerm@ IR S t

form using tﬁxetqugmgn,&gme&gtb;tgggf,@mgqmggt a, and ed Substitute Meet This
Sheet Has Been Replac (Rule 26) $O/AU , _ MILILELLELEE TEEEE/0EETED THETL

HEREEN Frerer 1 (rerr 177.
CONCLUSION

The present invention has been described with reference to a prefemred embodiment and number of specific

alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a number of other

30  embodiments, differing from those specifically described, will also fall within the spirit and scope of the present
invention. Accordingly, it will be understood that the invention is not intended to be limited 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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WO 01/ 03019 PCT/ AUOO/ 00773 -51 identifying, in the conputer system and
fromthe data regarding the identity of the user and the identity of the
search reqwyassinb@om a search request. 6. The nethod of ed®Awneloize whi ch
the coded data is also indicative of at | east one paraneter of the search
request, and the method includes receiving, in the conputer system
indicating data fromthe sensing device 5 regarding said at | east one
paraneter of the search request, the sensing device sensing the indicating
data using at |east some of the codef@5a. 7. The nethod of claim6 which
i ncl udes receiving, APl cpablippiitras seas) spredinforpption the pethgdipciufipe e dpe g devi ce
regarding Movenent., gy £ 3¢ e/l Kinf Sl A bidnd 02 38R, hOaGS1

orm e sensing.deyvic ner ati ng. regardin .
ol at i ve. t g PRV < Aoyt SRl il Py BRI
2, 4 or 8 i e screh eevest e paranmeter is an action paraneter of the search
request, the net had.iRed dekuidGysth,iRklhe e fbila fRife &ARTUGRE bySieSkes Mgardhid the
Op.er ation Iirci. ntI;tye cﬁ'%%(s:egrchor]:: gsthoenn aggl O%Eongﬁge%ﬁgg‘lgge&vice graliv;uaﬁlc gFZhh&QestQJm,Qde gc'nmég In
whi ch t he acet_l on pararreqf'er of the search reguest |s.se e&:tmed ftarom t,he group
i ncl udi ng: CETIBHFFE N A" ‘?’é‘&Y‘@ﬁ‘"ﬁ’f"'?F&’r‘?d“f“"h‘?"ﬁ?“r{‘ﬁ'f' SBHE M R S R i ng a
bl ank sear chmyoftyereddderorm 10. The net hod of any one of clains 3, 4 or 7 in
whi ch t par amet er is an option paraneter of the search request, the

met hod including identifying, in the conputer system that the user has

ent ered a hand- dri@wfyingat de cinputrgatersand fin tieligics@gd, a Gaschesparastearridingd heedchng, i n
t he conput eg,,system an operation associated with the option paranmeter. 11.
The method of claim 10 in which the option paraneter is associated with at

| east one of . 20 selTexueipdgf cfaime inhish aid gifleast gu¢ paramaser Fleding 0 e Se¥Eh Fequppt is 8wt i ng a
t opi C cat egwihyt €28 ok @E &l sefébGeqBe FolrG find mQvhict e nrABodiinaludey ideatifling.rin b compmensysie d

mat ches 160 R L el Sone rlidive 1 Hieh MBEBRAERE is Bk, QRR @ onaahe® 3, 4 or 7 in which
the paraneter is a text paraneter of the search request, the nethod

i ncl udi ng i denti fyi nghe nieodofraim@yhighitcldes syst em that the user has entered

handwritten text data DY .22.Ha0S o ity e BnelbMhlvd Rlee td fokdRT, 1N
t he conmputer system "an operation assocl ag[

- Lo 2 Gl DL G Xl BRAIEL Sy 13-
The met hod BT BspsmedRicr i et PYTEs ~RUR D &F PR G e K™ HE CBhput er - Sy st em:
the handwridtsen text data to conputer text. 14. The nmethod of claim 13 in
whi ch t text paramet er is associated with at |east one of. search text;
30 a sorting preference of the results; a preferred |anguage; a range of
rel evant dates; amsifyinghn @diblioEr spkm fhd GoCuiBpvementbBng atllag parilywittin 8K atdsasyongne  of

claims 3, 4,08 uidaheil Abatibel e sRRKAABL €r IS an authorisation parameter of
the 35 search request, the nethod including identifying, in the conmputer

system that the 4userAdviei ofenpbling sufching 4f siamdoformation the mithgyipgivdipgthe sps ofnpans of t he
2e50ci at.ed w th_ (R W PEpteD e bR Bl R R fhern
Repl aceddUlEmsHymicipdigcoef yajindicayive pepleast qnp gajapater §ighp earghfefuesty 11779111111111111 C
L MWD 01/03019 Rgg‘ié}mmz&%ymm, 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, sensing the data regarding said at least one parameter using at least some of the coded data and

generating the data regarding its own movement relative to the scarch request form; and

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

parameter.
5. A method of enabling searching of stored information, the method including the steps of

providing a uscr with a scarch request form including coded data indicative of an identity of the search request

form;

35 receiving, in a computcr system, data from a sensing device regarding an identity of the user and regarding the
idcntity of the search request form, the sensing device containing the data regarding the identity of the user and sensing

the dara regarding the identity of the search request form using at least some of the coded dataé and

~—
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-52- paranmeter. 16. The nethod of claim15 which includes verifying, in the
conputer system that the signature is that of the user. 17. The nethod of
claim 16 iwowhhslo t he authorisation paranmeter is associ agcagavwbiosy7sear ch
authorisation. 5 18. The nethod of any one of clains 3, 4 or 7 in which
the parameter is a picture paraneter of _the search request, the nethod
including identifying, in the conputer System that the user has entered a
hand- drawn pi ct uidentifyipe, inthe eorputepdysteinizml figip thsdata greapiing heidentiprpf] thexfser and the iegtity pfithe t he
conput er s ysideEjuesefimasatiatqiean associ ated with the picture paraneter. 19.
The nethod of claim 18 in which t pi cture paraneter is associated with a
pi cture search pér anﬁ't‘é}“h“’(ﬂf°“‘t“h%‘“§"é‘ﬁ‘r‘t"rf°‘1‘%ffﬁé*s"‘ls° indfegivo ¢f 2t e Qre PREPRSEOT G any
one of cl aistsh quesy apsithegnejheg ipghyiies Feceiving ins\bgompyier xdpmeindicating daty from ite afnping device

i nf or mat% onegardirglsad 4t RGt dnOpadiiictel & HE beardNQuegfthe stnkigy devicaiedsapheindihiog @ udig at least

i nf or mat i ORsmedfikt codkd¥@a.avai | abl e topi c categories. 21. The nethod of any one
of clains 1, 4 or 5 which includes printing the search request form on
demand. 15 22. The Rsmpkedofsipimé phighincigdes reepivingtin thaverputerssterny pfakpm thesensingdedse ar ch
request f omrgarding mavesert df hesensiayf devize Slative iad€searctl @§ubshbrmghenmpdrp devigerzeherating data legerding e
time that tibewnserbéeidiiRSdar Qs Printed, printing the coded data on
the surface. 23. The nethod of claim22 which includes printing the coded
data to'®e subst &nt i Femehod pfasyepersf diainis 4ok fidn which ¢ Refergetes ipyid aqtipn pprpmeUPf theTpgsh et hod
of ‘cl ai m 1 rewestShevvethad Inclidivg ¢fieaigsin ihebraimnisngnanqpeett-mhwabloehemwardne@tt each
search request fQrm _20 generated, the search request formb

retrievabl e usi ng i t & m&‘gﬁf“{a'{? B It {25 1om BRSO P ok £rett s Pl f'°'g§° F¥he

met hod of dydin8he of claims 1, 4 or 5 which includes distributing a
plurality of sear i, a m xture of nulticast and

poi nt cast cormunlﬁf{cg%gggégf%%%fmm%%gﬁ The nethod of claiml or 4 in which
the sentdh ng devi eguesinbaikescanudtdent i fi cati on neans which i rrparts a uni que
identity to the sensing device and identifies it as bel ongi ng a

particul ar user ahd F’ﬁ"’\?bﬁ’f‘&rﬁ"yf‘l‘féfﬁ‘?ﬂ’t‘ﬁ68'7'W‘“Fﬂ%@ESW?Wpﬂ?’Teﬁ@’f‘hTW he
conput er syetegthe msthgddncipding fdentifyige. in Iy comMitepsystepnt throtbe verf haganipredghend-drivnarfar pyygeans 4 or
5 whi ch i nokikdeSngaeviey indliftgingsh the chrpOtttisysten] anl ofdrafiénaBdciat@iwith Bd ofifoh pagmetdr.0 t he sear ch
request in the search request formto elimnate the need for a separate

di spl ay device. 28. ﬂﬁé‘eﬂi‘?é?fﬁ'ﬂﬂ”U'I‘W”é‘hﬂ?"“tﬂ?f’ép”&‘f““?ffsé*"f‘r‘ﬁ"dl"“h“ﬁleaé‘f“efgf| n which the
search pgquest f Qliefink &e sk bt sk t i pl e pages and in which the nethod

i ncl udes bi nding the pages. 30 29. A system for enabling searching of
stored informati @qlvcunzmwsa}esttrsewwm#dudl ng a search request formincluding
information rel at |cgtg%tgo g searc t he search request form i ncluding

coded data indi cat °o"f’”"£1"m"“"(‘1b§rﬂf'e"f3 &"'E”F?@““"‘Ear ch request formand of at

| east one referenge PRindhodof any AL SIRAS I Nor7@LWNRE Ihe pafamdichls 2 RA Garahertr QIR bbaLh

system for r&%er},e%eﬁlgd theehh ﬁ’éu&f,{%@, idal E%mMeP&t&L &ﬁ lilé 'uQerCLﬁMrqu‘ﬁ‘ndiuﬂén LE8Rt fying
at | eashg one e indicating

dat a bef hg nlaearr]l do%the %ensm%c{evufe a:} ﬁij ectm%jm thf g?gyter s¥stef1 ﬁ" Opg'ae l&l’}_ aéshclagtp wni tgaslfxt abarlp?ﬁ and a

position of theisensichgnddnaima: wifith bidv@onkdRing, he,esfﬁ.a.rteeias:&namm&mm&mmt he
sensi ng devj&anwiQsi Ng the indicating data using at |east some of the

coded data. -- -- --- s Sheet Has Been Replaced Substitute Sheet (Rule 26)
BAIAU 11111~ 1112411 Thelmbthod-of clhiin[13 ib WHich thé texk parameter-is-asseciated with at least one of:
search text; .
30 a sorting preference of the results;

a preferred language;
a range of relevant dates; and
an author of a document.

15. The method of any one of claims 3, 4 or 7 in which the parameter is an authorisation parameter of the
35 search request, the method including identifying, in the computer system, that the user has entered a handwritten signature
by means of the sensing device and cffecting, in the computer system, an operation associated with the authorisation
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1111111 ~~~~~~ s 1111 WO 01/03019 PCT/ AU00100773 -53 30. The system of
claim29 in which said at | east one paraneter relating to the search
request isyaseagh@ted wth at | east one zone of the seapchAavmgomst form
31. The system of claim29 which includes the sensing device, the sensing
device sensing its novenent relative tg the search request formusing at

| east sone of the coded data. 5 32. A system for enabling searching of
stored i nf ormedter-on, t he syst emincluding a search request form i ncl udi ng

i nformation rel atl ng TL odo :?nmci? gl(%qlqedésvhﬂ t he o%fp stgangﬁlg gnQJrJHtl'lap&l udi ng
coded data i ndicadfive o " one 0 search request; and
a conput er E&fem for recel vi ng data from a senS| ng deV| ce regarding said
at | east one par aget Qhe RN of o g Whidhhe MRAVRINE phrariefer if 3R iaSEAE bl abhRN SR
relative to the search request form and for interpreting said novenent of
the 10 Sensing dévi Ghe nsthodiof any qa¢ of tleims 3t 4pr Bin whichafe paFapeias is o R PvaFelsTABthesearcht he
sensi ng deviequés, mdhaied R idinet iy in e cdnutds BSens Gatie liser leCroeslta lrdwmyn wawdyng t he
data regar digg oﬁ@kﬂsnr@ﬁw:@ﬁ%ﬁ'&tﬂﬂﬁt@%ﬁm% & Ser@@n ddocicke®ifh the fidkidpaitheret. e coded
data and generating the data regarding its own novenent relative to the
search request fofm Te3uethi oBgjaist K in vihish thepirtuts|piramgferdsraspoleter Wil » fureseagsh gagrmeter

i nf or mat i onefint Bechsy@éieem i ncl udi ng a search request formi ncI ud| ng coded
data indicative of an identity of the search request form E

conput ertOsyst em 8r  rThcwshed gy pie STRRps dehfs P fgrhigiut seesh H&“fséf°?“ @'L‘ﬁ’“af" ogreh
identity of reiptingtopidmtonegfid t he identity of the search request form and for
identifying, fro sa|1 rec knogncal Odata a search request, the sensing device
containing the d5FEPeEs 8 g I'hé i dentity of the user and sensing the
dat a regarding thﬁahﬁke:awx&cyeg&festhe search request formusing at |east sone
of the coded data. 34. The systemof claim33 in which the coded data is

al so indicative O afThqmstiediofspypae ofslefms b predwhiglincluggpprintipgheseansh reqest o prderpand. ¢ o
conput erssystem rgc el’l“](é iflod OPgdlrﬁ: f’lt\»‘hﬂlgm&lﬁ;s @rmﬁu’fg%s&:hﬂeqﬁﬁﬁ&h B kel of Esufregar di ng

said at |east one rch re ng device
sensi ng thede}"i‘f‘df“&“&st"F gﬁwfﬁmﬂg"fur’f“m]fm eg‘as 28 &lp"" "g F gd}aggnd gftiéé 35. The

system of claim 33 V\hhé::hhmbmLuuﬁlmwhtchﬁcmem&iﬁﬁgghedm dme;o bt fibstasially Sivisitje dewi ce
sensing its, o\ :Q relative to the search request form 36. The system
of any one of claims 29, 32 or 34 in which said at |east one par anet er of
the search 25 r muesme nieBodddlaCl op Siwifich @rivdeshieningpe oetfeviblo reperdi o dagh gearghireayestt ¢ n

par anet @0 OfenctaRE 1o Radh Gluedt BEHIO lretrieva¥le uilflith iddRritiR EodriTiRE i@ s cibd dtie  Sear ch

request, a text paraneter of the search request, an _authorisation paraneter
of the search reddestTh meef ofanppne phsieis hAntichnclydes disyityine & plurplipef ) At 37,

The system toa‘msﬁsinaamtﬂﬁofmmcmhn@hnt@hema@tcmmprgmplarret er of the search request

is selected fromthegﬂé@#ﬁ?ﬁcﬁm o ?s] wh ﬁnsm%wn%%nggsmm%&gr&og of < sty ed

i nf or mation; and 2 NS %)st em of
claim36 i nime pumigyelidantipy it the yising devicppack ideptifigs & ‘%P%‘%‘B‘&% o3 RageulRy veohd w‘“ﬂ‘é@f“ e of
sel ecti 129 thaxdstnoﬂtemmnthemmnmemm-ﬂeemsear ch; sel ecting a topic category to

search ; and 35 sel eg e ret.urn Rin
provi de. 39. The ¥yst °rﬁ‘°§?d o %1°"°° %ms \MEIQ sk inf Fldes pfmy?g nﬁg‘?‘ugan%‘%g'rg don el

associ at ed W“’Eﬁa’%&t“’q‘l‘%k&&seﬁﬁé"‘ﬁﬂ‘m"“%’%'f”fﬂ"'ﬁf‘eédfgﬂgﬂﬂm*fﬂ% °‘$‘ﬁeet Has Been
Repl aced (Rule 26} RQuATdhodlordu dok Schitnd £ % oflslit Safich ek schednlrdodeselsdnh bslplickcls onlehdiipit 111111

pages and in which the method includes binding the pages.
30 29. A system for enabling searching of stored information, the system including

a search request form including information relating to a search request, the search requesl form including
coded data indicative of an identity of the search request form and of at least one reference point of the search request

form; and

a computer system for receiving indicating data from a sensing device for identifying at least one parameter
35  relating to the search request, the indicating data being indicative of the identity of the search request form and a position
of the scnsing device relative to the search request form, the sensing device sensing the indicating data using at least some

of the coded data. ——
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1 WD 01/03019 PCT/ AU0O0100773 -54- search text; a sorting preference of
the results; a preferred |anguage; a range of relevant dates; and 5 an
aut hor of wodemsthent. 40. The system of claim 36 in whi cheAgnembtizpori sation
paraneter is associated with search authorisation. 41. The systemof claim
36 in which the picture paraneter |s as%o_mated Wi th a picture search
paraneter of the search request. e system of any one of clainms 31,

32 or 35 in which®t h&hesusemdf fgm ?féﬂwhebsa'# pidchst e emrameterrplptig 1te seafch requesis dQciatifh e
system of alithit RasGie 04t o3 sdarkh riplin@lin. t he sensi ng device contains an

i dentification means_which inparts a unique identity to the sensing device
and identifies it'as T'lﬁé‘fs'ffhbfldﬁﬂ 2R rich inudpst e ST eV ifs BF Seishepdeviep FREST8 JRPRIEBT  any
-one of cl alwvez‘gh“@@rm“ebG@mPSnswqﬂsmmePﬁ'e@e‘éﬁth request formis printed on a
surface of a surfac ef stemincl udes a
printer Tor pri nlta% nggtsdhe lfgr°'éi‘m'(':1?15‘:a"'c‘;"l'q’zu"fs{EI m“"" th“smmd('ﬂ(?y%. The system of
claim44 i n whi ch scabiereqoési fﬁh%lu@élmlbhﬁu&hﬁm@&ﬁiﬁﬁhrcd&ﬁu&gﬂkse'ﬁrhﬁeqﬁe&ﬂiimﬁrﬂclﬁﬁgas
printing tReued dhpind@iVe 612 1L o Riddcrd BT rchdd® asaUr f ace- def i ni ng means. 46. The
system of any one of clains 29, 32 or 33 in which the coded data is
substanti al | y i neicenpljreysten for fpeeiving daty fpnea ssnsiag devieerresandig, sai prdeast \prgt rammetsf and| ai m
29 or 33 Whigadingind@hehtle s nsibgtesild aedogve foOlic sda@iERiueCfor, alidSbriirterean k@l nogment ¢f tef each
sear ch 1@quesis vk RiGERE fo3MidEulicast SR GRanRE O Lsbhsih LUMiES, Shen nBVed RIS th @i fBdnlidgRM A €

b y us in g I tft§’m Isglgl%t(ﬂen.\;{a r?gﬁ-ddlgqg(* avlgathne gganlmgr%snr?gqqgg somg§} thg ?otie@ dsﬁh&hd %D.%m? ¥§+at m of

claim44 in earch request formprinte i ple
pages, the 'egﬂ?"fgh'f%"f‘mfwﬁ?}ﬁ" ‘éeméhef)"i"ﬂ’quﬁamf%ans for binding the pages.
.......... 33. - A systend foH eSabliRf\BRhind 3toreBRRIMatRE Bk §G@Tncluding

----------------- - - (hrrroverr o crrrr 111111 idiiuiiiiid
1 111111 VI | PFCF’F*‘I'?‘IUCWBSFPC'FMBE°%E‘FG'”‘B° ¢E RUdentity2E/he sERCY regupst form; and
15 a computer system [or receiving from a sensing device data regarding an identity of the user 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 user and sensing the data regarding the identity of the search request form using at least
some of the coded data.

34, The system of claim 33 in which the coded data is also indicative of at least onc parameter of the
20  scarch request, the computer sysiem recciving indicating data from the sensing device regarding said at least one
parameter of the search request, and the sensing device sensing the indicating data using at least some of the coded data.

35.  The system of claim 33 which includes the sensing device, the sensing device sensing its movement

relative (o the search request form.

36. The system of any one of claims 29, 32 or 34 in which said at least one parameter of the search
25 request is selected from the group comprising an action parameter of the search request, an option parameter of the search
request, a text parameter of the search request, an authorisation parameter of the search request, and a picture parameter of

the search request.

37. The system of claim 36 in which the action parameter of the search request is selected from the group

comprising:
30 commencing a search of stored information; and
requesting a blank search request form.
38.  The system of claim 36 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 ; and

35 sclecting the maximum number of retumed matches to provide.
39. The system of claim 36 in which the text parameter is associated with at least one of:
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search text;
a sorting preference of the results;
a preferred language;
a range of relevant dates; and
5 an author of a document.
40, The system of claim 36 in which the authorisation parameter is associated with search authorisation.

41, The system of claim 36 in which the picture parameter is associated with a picture search parameter of

the scarch rcquest.
42, The system of any one of claims 31, 32 or 35 in which the sensing device includes a marking nib.

10 43.  The system of claim 31 or 32 in which the sensing device contains an identification means which

imparts a unique identity to the sensing device and identiffes it as belonging to a particular user.

44, The system of any one of claims 29, 32 or 33 in which the search request form is printed on a surface

of a surface-defining means and in which the system includes a printer for printing the search request form on demand.

45. The system of claim 44 in which the printer prints the coded data at the same time as printing the

15  scarch request form on the surface-defining means.

46. The system of any one of claims 29, 32 or 33 in which the coded data is substantially invisible in the

visible spectrum.

47 The system of claim 29 or 33 which includes a database for keeping a retrievablc record of each
search request form generated, each search request form being retrievable by using its identity as included in its coded

20 dama

48.  The system of claim 44 in which, to cater for a search request form printed on multiple pages, the

printer includes a binding means for binding the pages.
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