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generally to methods, systens and apparatus for interacting wth
conputers. Mre particularly, the invention relates to conposition and
delivery of electronic nmail, utilizing such. devices, systens and net hods.
The invention has been devel oped prinarily to allow a | arge nunber of
distributed users to interact with nejfworked infornmation via printed
matter and optical sensors, thereby to obtain interactive printed matter

on demand vMETHPBANDRYSTENHIQRERMAOSHION ANPIDFLAERY OF ELRGIRONIGHAIY ent | on

will lTargely be described heigiNG PROBESSING'sENGOR O this use, it will be
appreciated that the invention is not limted to use in this field.

CO- PENDI NG APPLI CATI ONS Vari ous methods, systens and apparatus relating to
the present invention are di scFIELBMOF INVEREIONOI | owi ng co- pendi ng

applications fil %gﬁh}g?sﬁ&t mven%gxpreaesagt neral]: aasmsetihginee of l% %@%&grnl}lteraétlgé/eml on

si mul t aneously w resen Ion
PCT/ AUCO OW'E‘EL@HIPP@SF/M@P)WFGF@EQD theﬁ@ﬁﬁ%@@“@ﬂﬁ 2dmposiR@ A BEH 05 A& tronic

PCT/ AUO0/ OQER itiRCTHHAGRY Q0525 andRfaliloUOD 00526,  PCT/ AUOQY 00527,
PCT/ AUCQY 00528, PCT/ AUDO/ 00529, PCT/ AUOQ 00530,  PCT/ AUOQ 0053 1,

PCT/ AUOQ 00532, RENSR Yt (5EoR sevelspef PRy t9@Esy2 larepimmber g ditaytsd msers to
PCT/ AU00/ 0ip688, witCTtwde) iffomadon REHHARODARD 538 opticACEAsAID @B #9obtain

PCT/ AUQO/ O : A 00542.. PCT/ 0/ 00543, .
PCT/ AUOQY 0%%?1‘%“’3 E’%‘iﬁtyﬁ%&}”gg@gﬂ% vigJgety Sﬂ%g%tﬁ‘ﬁfg%‘f?l‘”ut r‘ﬁ’g%@ggggéf’é?mm
PCT/ AU00/ 0 dugelytheTipsarikehans Bish refoEme AUDSRGOE Hill be RETlaniOe) HOBEBtion is
PCT/ AUOQ 0R5E&ited RGT iAWE@-R0560, PCT/ AU00/ 00561, PCT/ AUOD/ 00562,
PCT/ AU00/ 00563, PCT/ AUOQ 00564, PCT/ AU00/ 00566, PCT/ AUOQ 00567,
PCTI AUOQ 00568, PCT/ AUOQ 00569, PCT/ AUOQ 00570, PCT/ AU00100571,
PCT/ AU 00572, PCTI AUCO/ 005 FR-PEIINGAFRILEDETANS  PCT/ AU00/ 00575,

PCT/ AUOQ 00576, PCT/-AUOR Q05 PCTI AUOQ 00579
PCT/ AUCQY 00581, PCT/ AUGO/ o% "étzj %B%%'%%‘gé%a‘mgﬁ&% AR BB are
PCT/ AUOQY OBissiessd ity follpyriny cromsading @E’}’FPWBB@F@%@Q appli@TYr AtSROYe 00 8@ Present
PCT/ AU00 10028t sitcHan 4 20BSkesedPbpplidkl}0/ 00592,  PCT/ AUOCO 00594,

A 08 e RS o AL, AR 05
PCT/AU00/00523, PCT/AUC0/00524, PCT/AUO/00525, PCT/AUOO/OOSZG,
PCT/AU00/00527, PCE/AU00/00528, PCT/AU00/00529, PCT/AU00/00530,
PCT/AU00/00531, PCT/AU00/00532, PCT/AUO0/00533, PCT/AU00/00534,
PCT/AU00/00535, PCT/AU00/00536, PCT/AU00/00537, PCT/AU00/00538,
PCT/AU00/00539, PCT/ATU00/00540, PCT/AU00/00541, PCT/AU00/00542,
PCT/AU00/00543, PCT/AU00/00544, PCT/AUQ0/00545, PCT/AU00/00547,
PCT/AU00/00546, PCT/AU00/00554, PCT/AUG0/00556, PCT/AUO0/00557,
PCT/AU00/00558, PCT/AUQ0/00559, PCT/AU00/00560, PCT/AU00/00561,
PCT/AU00/00562, PCT/AU00/00563, PCT/AUD0/00564, PCT/AU00/00566,
PCT/AU00/00567, PCT/AU00/00568, PCT/AU00/00569, PCT/AU00/00570,
PCT/AU00/00571, PCT/AUQ0/00572, PCT/AU00/00573, PCT/AU00/00574,
PCT/AU00/00575, PCT/AU00/00576, PCT/AU00/00577, PCT/AUG0/00578,
PCT/AU00/00579, PCT/ATU00/00581, PCT/AU00/00580, PCT/AU00/00582,
PCT/AU00/00587, PCT/AU00/60588, PCT/AUD0/00589, PCT/AU00/00583,
PCT/AU00/00593, PCT/AU00/00590, PCT/AUG0/00591, PCT/AU00/00592,
PCT/AU00/00594, PCT/AUQ0/00595, PCT/AU00/00596, PCT/AU00/00597,
PCT/AU00/00598, PCT/AUQ0/00516, and PCT/AUGD/00517.

NPA095-SG




2 The disclosures of these co-pending applications are incorporated herein
by cross-reference. BACKGROUND Paper is widely used to display and record
information. Printed information is easier to read than information

di spl ayed on a conputer screen. Hand-draw ng and handwiting afford greater
ri chness of expression than input via a conputer keyboard and nouse.

Mor eover, paper doesn't run on batteries, can be read in bright Iight,
nore robustly accepts coffee spills, apd is portable and disposable.
Online publicati on has many advant ages over traditional paper-based

publ i cation. Frékmdisclopmsas cogensiiic pplipptions jawvipcotperhiert herein by nropsgefarve.| abl e on
demand, information can be navigated via hypertext |inks, searched and
automatical ly personalized. Fromthe publisher's point of view, the costs
of printing and physical distri buﬁ‘%p NQ:| i ni nated, and the publication
becones nore att Paet iswadelyoustd® daplwedn irG:em SpRvLdAABnfd infhrnaddaGAdSE tht  can
be targete S I J 1 Cy raphics. and |.inked.to oduct sites. Online
publ i cat i o%a%@?oﬁﬁ%{saa% désglg\/r}g% 58%““ TEShpu %‘?q"dgaévﬁn eaﬂ(is)gagg“én%ﬁ”%? eofqe% #F o paper.
At the san®ngjuefl srrgssigsthen inpd =iz o gempyieykeybard 28Y/@puse diqmeeter pape deserit Wi spl ay's
only about odbaditerfel,ta8e FBE B brightf DA BhleQBbustBOLbp SR fee AREs, WEDS BANE AT ght ness
and contra%t PBIObl ens, particul arfy when anbient light is strong, while

i nk on pap@iP’*B&i ng refl ective rather than enissive, is both bright and
sharp in anbi enOalideghtlicatioBBdsGhny ddiantages @ier @bjitail patfer-base pubhéidh.i Fadm & O

combi ne_adyahA6esdlor GANVERRLANAL il SaLALLLIRLLAN AN HERdeL tten
messages wth digital ink to facilitate conposrtion and  dei v ry ot

el ect r oni chyRetert inksgenmasiand @pomaioqlixmererplizsd. accor dance with the invention,

t Iherte i s provi degrod tﬂabdmdlexf@%qirﬁgﬁpi@ﬁ! tBé't Qs %E‘Qnéntihg ﬁi&sdtﬁyst&%! ?ﬂﬁ@fi@ﬂfﬁet;

el ectronic_mail nmessage .including: printjn ocunent to facilitate
conposi ti o%hménﬁ%d’taf’%ﬁ% ﬂ'l‘%élg"’iu%be&fmeg F?@gé‘f“@&t‘[vf g)rfﬁ%adﬁ‘?ﬂ‘ﬁm FE8 B i b6H05i ng t he
el ect r oni ccahd threeteiye gafichmbhrehidond eed toptddic gleng a sensi ng devi ce adapt ed
to read coded dapgide Quﬁlﬂéﬁiogﬁ&qﬁ?ﬁﬁaﬂvaﬁl{a%@% &tér@&ee!n?&?[n%%{nj atS’ ?aggﬁk?thg rom the

sensing device to a conputer system e i nteraction presenting
i nt er act i oREDAUAifes & 832G PeRSyICEY Gt samriipescrepidisplanendy ehouta fifthastiveh nessage
to be el eiebofm@nicBbth YRTEHE LCBShavdlbrigh@ess @idpoHugs proMehseprticadl THeRRSHAL t i Ng t he

nmessage to.at. | east .qne recipient dress. Preferabl t.he address of the
reci pi ent Olllggtt' c 8‘%’\? rv%hg‘amlf(ro %ﬂ%pgraﬁe -gvr\faf?eftfvg ﬁﬁiern ey 8 dh 1%/'??3' brighy AP Mo an
el ect r oni canbigpifigif t he address to facilitate transm ssion. Preferably, at

| east part of the OBJECT

It is an object of the invention to combine advantages of conventional printed information

and hand-written messages with digital ink to facilitate composition and delivery of electronic mail.
SUMMARY OF INVENTION

In accordance with the invention, there is provided a method for composition and
transmission of an electronic mail message including:

printing a document to facilitate composition and transmission of the electronic mail
message;

composing the electronic mail message on the document utilising a sensing device adapted
to read coded data in the document;

transmitting interaction data from the sensing device to a computer system, the interaction
data representing interaction of the sensing device with the coded data to allow the message to be
electronically captured in the computer system; and

transmitting the message to at least one recipient address.

Preferably, the address of the recipient is converied from hand-written indicia on the

document to an electronic form of the address to facilitate transmission. Preferably, at least part of the
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NPA095- SG 3 nessage as applied to the docunent is converted from
hand-witten indicia or alpha-nunerals to electronic equivalents. Mre
preferably, at |east part of the nessage as applied to the docunent is
converted fromhand-witten indicia or alpha-nunerals to electronic

equi val ents. The step of electronically capturing the nessage preferably

i ncludes receiving, in the conputer system novenent data regarding
movenment of the sensing device relative to the docunent, wth the sensing
device preferably sensing its novenent relative to the formusing the coded
data. Fol P&Wehs @pliedtte di5i decussptiti peverigd fipw hand-yyifien indiciatdn alpbd-mrenlsrie ¢ nai |
message i ScldchaiSeuiil@n. MBrelperdbBC b tart 0B MR &SeeaS ashliGli b ake doBlneadNd t he
second docunent lgre}re({ abl % El.as aaé\phl east one user i.ntleracti ve el ement which
enabl es a PREMH ER PG RYRdSE & dpbp-BEpsEdR e ltefonsdiistted i nformation in the
second docunent [k stépnéferieaicdnically sptulingt the mesee prefiiblyaiodhidvereadivduge it theiSi Ng a
sensing dec\.&n ﬁer%'te%mb\%mag gl 1%9;:&11% n]iorvgrﬂzﬁmf the anSﬁgD%Oﬁeerelgt%?o Jleodogm'%gt[mm er.
Preferably al'so, only an electfonic mail nessage froman approved ~ sender

i s accept eithabe tepEnerdedsepirelertblnsaringdls moyamentaplafive et Lendtrs heradel it ered in
a cust om zedibwing @dcR6iid @i, at et pafl bf BEdR PGS Anail Ble@h R iARhimitted td1GEEAGLr €SSes

the electronic il ssage to .the recipient, address by . sel ecting a name
roma )i G of ety BRERAAE sl it S e o e S PGB oM e

met hod f uriichrendbies b crdieisntiteindivald awgsporisptotabpecigainptretionsy &t gxgndidoiingmby ng dat a
derived frim.te Wik deAsdah@rncitedahdll Mhet NEndiflCRtibd ¥niGf is LASHRCHNER and a

position of the sensing device relative to the docunent in order to

i dentify tHEOOH NG Compyter) tebrablyrpbsontibnan stradsagihgessage (e @n prprqyekd t o

i nteract Weidar fsheceptad striniecipibit @fi®ésa bheyapplolta seRBShg cdRMd GLa bRGhuERS an
identification.qode QR%%i fic to a particular user and the nethod includes
nonitoring use o trfiue sensing device in the conputer system The nethod nmay
further include Pieferbly.ng uieheddtstss thendectmicamailmfssage tofhe geapianf adsiessdsf | ni ng
structure @Rding ManteA8m 3 BB Ik BRumEB dsBf i GnlitlacGiaded data on the surface,
with the coded d t%ag‘;gler bl )é{nﬁb%g substantially invisible in the

vi si bl e spectrum™ " edﬁq%vfj ] RV RE G PR Tih diseting 4 evabl e
record of detiedpgonniedddobuneptding feidedigCofmentocthentmd b @bditiop \vak eenkisd Nng t he
dent ity dalid RRekAD LR 0RMeL b (B8 «f RORE A8kBundiANBLASL ASPRE bangta'®" € | S
provi ded a system for conposition and transm ssion of an e ectior ¢ il
message i rfEViErRds ¥igd to antesrct withdle dp@mey i nti ng a document with coded data, to
facilitate compoBriekiaBly, B ehsink GAHLS WcRsds QR ideftfitdk6n QI Gelif b 6 phfdular HBSSage; a
sensi ng device ftﬁr 'rfﬁdi ng. t he cor?tgd data and transmtting interaction
data, repr8SEREFRY LPRESCRITRRC 8 FHENE SHEF HdFfUPEE RN Ph t he coded data
to allow for el etherngtiod mgafttuer éclode Hribdngntesisagent on genieeadf e durbye-debnidgg t he
device rel sﬁ'LdtM@anh,Qat EQ&HQ%U,VE%&%g ﬂé@gded data on the surface, with the coded data preferably

being substantially invisible in the visible spectrum.

Preferably, the method includes retaining a retrievable record of the printed document, the
document being retrievable using the identity data as contained in the coded data.

In another aspect, there is provided a system for composition and transmission of an
electronic mail message including:

a printer for printing a document with coded data, to facilitate composition and
transmission of the electronic mail message;

a sensing device for reading the coded data and transmitting interaction data, representing
interaction of the sensing device with the coded data to allow for electronic capture of the message,
generated by moving the device relative to the document; and

a computer system for receiving the interaction data from the device and transmitting the

message 1o a recipient address,
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a conputer systemfor receiving the interaction data fromthe device and
transmtting the nessage to a recipient address. NPA095-SG 4 Preferably,
the conputer systemis adopted to transmt the electronic nail nessage to
an electronic mail server. Preferably, the conputer systemis provided
with nmeans so that the address of the recipient is converted from
hand-witten indicia on the docunent to an electronic formof the address.
Preferably, the conputer systemis proyided with neans so that at |east
part of the electronic mail nessage as applied to the docunent is
converted from ePeérablnthe enipytercssigsnuis edpried tookrapimiit theeglecirondhi mailomesyage to an

al pha- nunegiahenid maigk©&t roni ¢ equi val ents. Mdre preferably, the conputer
systemis provided vvifh means so that at | east part of the_ electronic nail
message as appl i CEFTYY A ORBEUREIRM if ROidSH L Roee s tate dfres of BrreRit v

capt ured handavwaddt fren handehirigénaindiaih ph atha dovehal $, ard Elagio@erBormf df by @RlressOr  t he
like, to & (e f | Cl bst ant | reserves the formt and
appear anceﬂgﬁeﬁ%lﬁ’gﬁ{%ﬁg@gﬁ? gﬁ;%‘?@"ﬁ‘?‘*“f‘ﬁ‘g‘ Ig%’%egg%a&)%ti I%Str?al onﬁl%glgcganel? mImrilmor der
to el ect r olfseaas tsepRlisp touheedopimentiveonvered fromriecisenipplin capturad kandymities indiciafoer abl y,
adapt ed t QpHaSGRIAE ENeIR S quiaing. MRgasTeRgy, MRVRIBR: sent B%rcﬁrﬂ@@'wﬁlg devi ce
relative to the cod I.n Qrdegcpto el ectronic y capture_the

d dat I , I
message, o™ RASLA T R ity PEoTT BRLpRy mplinle e foruteglin bonyesod i
relative tdectrrécatho captwed thandsirivgn irdiac dpleehudadla diafiass, Sigat<ior thayiké, us kher
i ncl ude_ a agch%ﬁfonﬁkhlgm&bﬁﬁﬁdﬂ Ipﬁggrvegqlg e C?L&)%‘F %aggeuo%élﬁ elQVaIFQtTSngQ thhe docunent
containing the electronic mail "message. and t 8 secon ocunent preferably
has at | eadtctronferilieseses nt er acti ve el ement which enables a recipient to

i ndicate a respons@dd @ RsSRRhBtaHur: Bt BERRE | B tomblkr kREmSSEGRh I aGpERNt by

interacting with the er interactiv enment uSing,a sensin evi.ce which
o St il 4 B B BRtR ol TR Gl dE IR ela dilE e v O0
onl y acceptréer 4o ckttopically riapurerdlie mesegs cgé ter emingniedipprefeetly.semdeity owt he

approved sgRARint RGN BDERERS: she Re CI48I QI Sabl e el ectronic list or
dat abase. Preferably, the coded éata serves to identify the docunent and a

position of the Sk eymayther inclpde apripiipat s recppienpddisnddrodaging 2seied ng
devi ce pr efoeunahl ypntaihmg the RRLbER Snad 1¥Bhde] G R sBeond Rundni FEEEDYY Bas Pf Riser abl y
arranged t 1N h .data on demand, . at the sane tine. as .printing
Fhe  documeiie B Ml aBpAP A BILDER Mo Bl iR W R e onPl

pr ef er abl yin@eis¢rgnd docHysatbp friteadcfing withtiegisds finterdctivetelsaeny psiely sensipp deyice whirh The
system pref ghakd ¥ whidsk H6lBSse datsldtab@se:.f or keeping a retrievable record of
each docunent gﬁngr Elt e‘? each _docunent. being retrievable by using its
identity, as inc t5tEagly; Gy grinter %uéydzé:&eptsdwéflaqtromc mail message from an approved sender,

the approved sender being entered in a customisable electronic list or database.

Preferably, the coded data serves to identify the document and a position of the sensing
device relative to the document.

The sensing device preferably also includes a marking nib.

The printer is preferably arranged to print the coded data on demand, at the same time as
printing the document on the surface-defining structure, with the coded data preferably being
substantially invisible in the visible spectrum.

The system preferably includes a database for keeping a retrievable record of each
document generated, each document being retrievable by using its identity, as included in its coded
data.

BRIEF DESCRIPTION OF DRAWINGS

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

limiting example only, with reference to the accompanying drawings, in which;

Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page
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BRI EF DESCRI PTI ON OF DRAW NGS Preferred and ot her enbodi nents of the
invention will now be described, by way of non- Iimting exanple only, with
reference to the acconpanying drawings, in which: Figure | is a schematic
of a the relationship between a sanple printed netpage and its online page
NPA095- SG 5 description; Figure 2 is a schematic view of a interaction

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

net page application server; Figure 3 illustrates a collection of netpage
servers and printers interconnected via a network; Figure 4 is a schematic
vi ew of a #ghtidievel structure of a printed netpage and its online page

descri pti Ofigur} fdk@ematic Sied ofd iRraMibEWrRB P heBeetbes b hitsh B h népa?@%a%@-ge tag;
Figure 6 is a pl.an view showing a relationship between a set o e tags
shown in F?ea’ﬁﬁ’g"dg“%e%”plﬁ‘ia%‘l“dmﬁf view of a netpage sensing device in the
form of a Figirphijestesy colidciufobneibageSer8erd dnd phiduas ihieoénnévte &3 a nétBGR pPr ocessi ng

and decodi 3, al, GOL LM RhAS, Bal BveR RERIRFS G, Yot 8ls & JEIPAge pen and
its associated tag-sensing field-of-view cone, I gu &89S a per Spective
expl oded viseHwPdm: t he net page pen shown in Figure 8; Figure 10 is a

schemat i ¢ BEeckis dbROaMmuelinga R6MuEONLERIE &L fOr the netpage pen shown in
Figures 8 and _9; Figqure 11 is a perspective view of a wall-nmounfed netpage
printer; Fﬁé"ﬂi‘? %’Si’fﬁl‘g‘e‘ﬁg@gﬁ’gfifierlf‘tl’i"ﬁ]?‘i}ﬁ%ﬁee{‘ﬁ%pt PLAFgRE StoP™ fmfevrs aﬁ%@] dhrinter
of Fi gur e d&¥jewll grerpegehdaing devaninarlfamgédnepageipergon of Figure 12 showi ng a

section ofgLhe; dupl £ %k Hao ENHNES 2 AMc0aldl MG el assenbly; Figure 13
of t e, 1nk;

is a detailed view the rnkcartridge, 1nk Ir a_ndq%lue_paths, and print
engi nes of Figyied is ARYpEcyEs B ¢ie 89ipags perpghits egociated aaenipe figkd-ofiview oangs i s a
S(r:]hemati c BbeeKis dpagrain @ﬁm@ap&%ft&rne@@gatpe@hb@{]mF@ﬁre Q;hel neLpgge print fer
shown in Fi.gures 11 a 12:. Figure 15 | schemati c ock _di agram o
dup exed ol PR Oon i RraRROnEF deru  sdrteonile e BP e TRE 1 BEUSA B ed wi th
the printe¥ controller shown in Figure 14; Figure 16 is a schematic bl ock

di agr am of 5L he11¢ 4 REspQBERG EORMLRLES nefBQWR D Figures 14 and 15; Figure
17 is a perspective view of a si ngl e MemetTM EI’I nting el enent, as used in,

for exanpl &8s Hds 2 Keop Depuehib lerelyol e nomegfprigter of fisks 152 Figure 18 is a
per spect i VEguté B0 i calagebortiopar Figé 1Bdhowing ayectith oMVRejieleldM pini Akihdgne! enent s;
Figure 19 | eries of perspective views illustrating the operating cycle
of “the Merf SR BFIER ng

Figure 13 is a detailed view of the ink cariridge, ink, air and glue paths, and print engines of the

netpage printer of Figures 11 and 12;

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

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

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

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

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

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

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

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

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

Figure 24 is a schematic view of an application class diagram;
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el ement shown in Figure 13; Figure 20 is a perspective view of a short
segnent of a pagewi dth MenjetTM printhead; Figure 21 is a schematic view
of a user class diagram Figure 22 is a schematic view of a printer class
diagram Figure 23 is a schematic view of a pen class diagram Figure 24
is a schematic view of an application class diagram NPA095-SG 6 Figure
25 is a schematic view of a docunent and page description class diagram
Figure 26 is a schematic view of a docynent and page ownership class
diagram Figure 27 is a schematic view of a term nal el enent

speci al i zabipwn25d$ askerdiiadgrmeantp doclingmd p28 dissrintiosddyediaetame vi ew of a static
el ement SpﬁFdr@id 1Za'ia¥ch&{am0\h&§o?aQécﬁaﬂ&@&ﬁhpag@o%&sﬁlp%ﬁss'd g@dmSchematic view of a
hyperlink el enent c|ass V‘%gram Figure 30 is a_schematic view of a

hyper | i nk BF&HeHt * SprEetars f'feaﬁméffafg@tsafcga%aa?ﬂd%ﬁ%ﬁﬂe 31 is a schematic
view of a Figpelsl i ndcichaty Gakf 6 baR Sleibd gcaslization gtk Baghadn;i S a schematic view of
a form cl a Qﬂg{éﬁgmh@wg‘yofg ;ﬁnrl&l?ele?ne%t% enpl |m%_ view of a digital ink class
di agram %ﬂre 4°1s a schematiCc view o Fiel d el ement speci al i zati on

cl ass di ag?lﬁm 30 iy gghpmaticzdew @abyps%iﬁ@qmem@pemawlcmfclaa digiremkbox fiel d cl ass

di agram Frigid 8 idbschenaf R TRjpkEniél B iasdtidet fiel d class diagram
Fi gure 37 schemati c vi ew of gnature field class diagram Figure

38 is a fl%%‘ih 't & Sremafe iss f“’ﬁ?ﬁl&ségﬁﬁ% algorithm Figure 38ais a
det ai | ed fFipwetds 4 sclinatindewstt e pigiod ink bess ib@sghart of Figure 38; Figure 39 is

a schemtiﬁ%&gﬁw&h @cavge%,oaz%é«@&e&gmgmﬂzaﬁ&mm{zﬁ 3,2Ss diagram Figure 40

is a schematic view of a resource ription c s diagram Figure 41 is a
schemat i c KigwsiySdf 2 sshemgirofawad g cliepkbex fesfdeploss difieas amp Figure 42 is a schematic
view of a Mg@é%ﬁs)/a&h&ﬁtl&hﬁ&?aﬁktﬁlﬁfd@lﬁisdlaﬁhﬂure 43 is a schematic view of a
subscri pti ive rot ocol., [ 4 is a schematic view of a

hyper | i nk Igr)%“(ﬁ%’gsﬁ“gé%’g‘g Y ??ﬁﬁamelﬂgféﬁﬁﬁ% #8355 a schematic view of a

hyper | i nk Tapié 33at 4 fowcipriof @dght prockisigeirlgrithg, i s a schematic view of a form

submi ssi OnFFBﬁé)jsgﬁqldctalleEhMElﬁt04’Zne's§p@ft§ecfﬂmloﬁ?1 SN of a commi ssion payment
pr ot ocol gure is a schematic view of a sel of user interface flow

document i EEHS? S IR vy of §page SERERAY dlpmetFlat dar¥Bt of user interface
page | ayowlglﬁd@nmﬁ:hemamwofEtegmfcedsS&pt@lo&sssmﬁﬂmt| c view of a indexed

directory & gu? S8 lSd a sal%mah ¢ view of a favorites list class diagram,

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

an

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

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

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

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

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

Figure 48 is a schematic view of a set of user interface flow document icons;
Figure 49 is a schematic view of a set of user interface page layout element icons;
Figure 30 is a schematic view of a indexed directory class diagram;

Figure 51 is a schematic view of a generic directory index page;

Figure 52 is a schematic view of a directory navigation nser interface flow;
Figure 53 is a schematic view of an e-mail user class diagram;

Figure 54 is a schematic view of an e-mail class diagram;

Figure 55 is a schematic view of a mailbox class diagram;

Figure 56 is a schematic view of a contact list class diagram;

Figure 57 is a schematic view of a barred user list class diagram;

Figure 58 1s a schematic view of a user interface flow for e-mail;
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Figure 51 is a schematic view of a generic directory index page; Figure 52
is a schematic view of a directory navigation user interface flow, Figure
53 is a schematic view of an e-mail user class diagram Figure 54 is a
schematic view of an e-mail class diagram Figure 55 is a schematic view
of a mail box class diagram Figure 56 is a schematic view of a contact

list class diagram Figure 57 is a schematic view of a barred user |ist
class diagram Figure 58 is a schematic view of a user interface flow for
e-mail; NPA095-SG 7 Figure 59 is a schematic view of a user interface flow
for an e- nkiglre Fee whamntic wrcdp tieontrlacflguiceanOnalsecmiestchepini ¢ vi ew of an

out goi ng eplgqmolzagcaénlaﬁa%ofﬁa&%goﬁg%aﬂﬁrs@a%chemtl ¢ view of an outgoing
e-mai |l second or bsequent page; ure is a schematic view of an add

reci pi ent sFEEG; fsvﬂidgf‘eﬂﬂ%cwqfén%tggeﬁém?eeonéprewsﬁwraﬁagpncom ng e-mail first
page; Fi gUF@ur@@Ikﬁsc&nﬁmfhﬁadﬂkﬁiﬂmﬁlipa@ﬂ incom ng e-nmail second or
subsequent (%m & %alce QNSOf[ansma schergﬁtﬁrs view of a user interface flow
for edltlng contac Vli‘e ure"ee ESTE SCHBMat i ¢ view of an edit contacts
page; Fi guFiguré i QSC@@WmmW@we@faﬂaecmdpysubﬁ@mtea@@gef| rst page; Figure

68 is a schgﬂ@&ﬂlgageh%aflex@ofaa&riﬁeﬂaéhovm}ééﬁﬁgi&oﬁlﬁ& page; Figure 69 is a
schematic view of a user interface flow for a mailbox listing; Figure 70

is a schendf¥ed W?%WW“%V‘Wf%WC%‘éWgﬁ gure 71 is a schematic view of an
e- mai | fO|H@ﬁeﬁag£schenﬁh(gmf320py50n&ct§ﬂ§ﬁﬁfg&tI c view of a copy e-mail first

page; Fi gui:l&rm?gg 1'5?30%%%?‘%% LG vieye af tﬁ%gr interface flow for editing a

barred user-Tist; I's a scC view of an edit barred user

| i st page; Figirgfefripa sghpmjatc ‘ép“séhwaiﬂﬁ@cvﬂwomm@b@@éﬁiﬂgi nterface flow for a

gl obal useplg.gé7@Q;Qﬁ%auc\§évw5@latib§xba§ea schematic view of a gl obal user
directory $§g7 EF‘&{% a sc e]gatlc view of a user information page;
Figure 78 it %ls‘“(‘ﬁ'u F°c‘“‘°0" & ofaotgeie% nterface flow for Internet contact
regi st ratiﬁmemdascﬁdngw\eaw%@ac@y&mﬂ:ﬁ:etrmﬁ c view of an Internet contact
registrati X QEQQE{! D OTHER EMBODI MENTS
Not e: I\/Em% err as’lcgﬁlg@t e mar E%é%\lf dﬁﬁgfgggglgee@rl\lch Pty Ltd,

Austral i a. F‘?‘iﬁﬂ“ﬁ%ﬁﬁ‘f*@?@‘ﬂ#‘é‘@ é‘%ﬁﬁa?rf?éh‘{efhstwée Sinvention is configured to work
with the nﬂﬁ@a’gﬂsadﬂ&ﬁﬂé&fd@ﬁbf@@d&ﬂﬂt&ﬁceﬁdﬁ&ﬁi@lobﬁhﬂ&ﬁﬁddo@g overvi ew of which

follows. | lt" igure 461 isa schegpgcrv?e%} o eldbaE Lt]sgrtdirgc?c;[ry page;

Figure 77 is a schematic view of a user information page;

Figure 78 is a schematic view of a user interface flow for Infemet contact registration; and
Figure 79 is a schematic view of an Internet contact registration page.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage
networked computer system, a detailed overview of which follows. It will be appreciated that not
every implementation will necessarily embody all or even most of the specific details and extensions
discussed below in relation to the basic system, However, the system is described in its most complete
form to reduce the need for external reference when attempting to understand the context in which the
preferred embodiments and aspects of the present invention operate.

In brief summary, the preferred form of the netpage system employs a computer interface
in the form of a mapped surface, that is, a physical surface which contains references to a map of the
surface maintained in a computer system. The map references can be queried by an appropriate
sensing device. Depending upon the specific implementation, the map references may be encoded
visibly or invisibly, and defined in such a way that a local query on the mapped surface vields an

unambiguous map reference both within the map and among different maps. The computer system can
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every inplenmentation will necessarily enbody all or even nost of the
specific details and extensions discussed belowin relation to the basic
system However, the systemis described in its nost conplete formto
reduce the need for external reference when attenpting to understand the
context in which the preferred enbodi nents and aspects of the present

i nvention operate. In brief summary, the preferred form of the netpage
system enpl oys a conputer interface iun the formof a mapped surface, that
is, a physical surface which contains references to a map of the surface
mai nt ai nedeoptain dnferoptiratabeut pwitep ov 4F apprd purfeed, andicie gifcamiob eanduastiiedd by an

appr opr i at gised$8 fiay fagre%ygugﬁred 5}9@@&% ragm,le m&a Wil e &%Qﬂ sfu&&e IiDIRERLAL | ON,
invisibly, and defined in

the map references be ‘encode Vi Si

such a wayhsigfeved %E%ﬁ the.fgmt 8f aﬁﬁﬂ%%hﬁféﬁﬁé&démhf sREmig sEytegsondphalf gfthsyhi guous
map referamamdxﬁ&mmmﬂ&mﬂqkh&rnﬁ@mamdwammagmﬂmmﬁekent maps. The conputer
system can N PAQ 51ts §erre nt a,:hg nlene]: grsrr%[nll gerllmsagglﬂ'}e fro uEtchl)r e% Og he mapped
surface, and suc or e |on can BE rEt T &V based on nep re erences
suppl i ed biyteract@ewﬁh ngpaé@vn@@ apppeges vﬁt’eXh grapliics pedopeads mrintefl aradinalhgapértfubr mat i on
thus retrigugdyeaiid AKRctD b QL. Q&fo@gttdnqa Snctll GR ek §adeNisink icSfhidAYs t he
conputer s sten1on bggalf oper %n response to the operator's

i nt er act i gHPYEREAY v &??58@“92 %Wﬁ?éF%W?ﬂH‘?H?ﬁ?dﬁﬁémhetpage
systen1renweem@mthQmpmpdm@mgmmm@hmmmﬂddhumaﬁmmxabemact|on wi t h, netpages.

These are Pages. ffyd Sibea S APILAS, A0 TRARRL! G Q) t%rcmkaﬂawpél gaper, but

which work like nteractive we ages ormation 1S encod on each page
usi ng |nkIWRWCW@ﬁg1m§@ﬁ§@dﬁmi@¢PVW@th?Nﬁ@éI%%ﬁ@%@t@ﬁaﬁﬂ@ﬁsﬁﬁwdHOEVe The

i nk, hOV\BV&ibodﬁEHtﬂ taxh@ﬁt@f)};y }Iaﬁlﬁon(&?xﬁ@g;e citaatamaﬁ@ﬂlp rec@alzmﬂ@?ﬁv&yd la]?on%{ei c ?l ly

i magi ng pen and transmi o .the ne e.s n the preferred form
active butTOHES NPT ia]gci?%“ 5??”%5’% ﬁﬁ%ﬂ Iﬁgtﬁerﬁg‘]’@f"i‘eﬁtﬁ’éﬁ“ BHePHE pen to
request i ndoematpdsk e aftonetivalhecrifiel, sowleg ecorinersitrgmsackions todfe @gcamlg @ghdrigeda net wor k
server. In one ﬁ@ﬁﬁéﬂx‘a@@ﬂtﬁg&eﬁx& pl‘MtédtnEtB&e BY..1aRdQ1 nﬁ‘erzllﬁ%&%%ewﬂl& can

aut omati cal | reco ni zed and converted to conputer text in the netpage
system all%e HEsT ot phasiqeily. e e Pwtedlpﬁgeo@ﬁe?lecg%@r ehfogunuaicaliomat ur es

recorded wfwesn tﬂ@ﬁeﬂ agﬁmaﬁe@a@uymu"hm&ﬁye é}i&&d af Reghest eéoﬂz@&htﬁh@ngneﬁ@mr ce
transacti Or&&rests%ep I‘ el%ﬁauﬁ'lgeoge%pa & consﬁ? Sctdgtg ed I usmﬁgm%lg u%‘ lled in

printed net an T epresen erac or'm W
by the usemdbmbﬁdghﬁgrmaﬂhyacgmmmheﬁpmsﬁvemgpﬂg@bldndh€e$eammbmu@§1Iy , via

communi catdcQRpicRS! Wesd of 16 nffRe AlFork, NEscARE RRAE SIS &Mend BEREXAAR. & Shows a
"Request" form contaj nin and address fields and a subm't button. The

net page cdREiFyrdt ¢ W”HFﬁﬁ%ﬁ%aﬂﬁ?ﬁ”?“ﬁ@ﬂﬁ?@dﬁﬁ§FHﬁmWW§FﬁP€nPﬁkw“ﬁﬂﬁ&'coded
data 3 prﬂﬂﬁﬁdn&ﬁeﬁm@ﬁbhﬁﬂbw@&tﬁbm&ag&m4oUﬁmﬂ31MﬁMtﬁmhiﬁaﬁﬂ&mm&h@ﬁ

cor respondig, BARE o SSSAbALI A0 SronHOLAh ANl 181 RAGRA LR descr | bes

t he indivi eneént s thé" et page cular escrlbes t he
type and gﬁ&%¥%ﬁmewmén@ (zone) of each |nteract|ve element (i.e. text field

or button in thgs ﬂmmah &) Figk 2, Qhel &wagehﬁn et Qgﬂafe{rgd/ﬁ)hﬁm%&dﬁchc\lﬁ)éﬁo@lﬁﬁ y )
n or exanpl e as a

one 2" bR b e oL R b Vo b g o bn HRIPAS

an Internet-connected printing appliance for home, office or mobile use. The pen is wireless and
communicates securely with the netpage printer via a short-range radio link 9.

The netpage printer 601, a preferred form of which is shown in Figures 11 to 13 and
described in more detail below, is able to deliver, periodically or on demand, personalized
newspapers, magazines, catalogs, brochures and other publications, all printed at high quality as
mnteractive netpages. Unlike a personal computer, the netpage printer is an appliance which can be, for
example, wall-mounted adjacent to an area where the morning news is first consumed, such as in a
user’s kitchen, near a breakfast table, or near the household’s point of departure for the day. It also

comes in tabletop, desktop, portable and miniature versions.
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correspondi ng graphic 8. As illustrated in Figure 2, the netpage pen 101, a
preferred formof which is showmn in Figures 8 and 9 and described in nore
detail below, works in conjunction with a netpage printer 601, an

I nt ernet-connected printing appliance for hone, office or nobile use. The
pen is wireless and communicates securely with the netpage printer via a
short-range radio link 9. The netpage printer 601, a preferred form of
which is shown in Figures 11 to 13 and, described in nore detail below, is
able to deliver, periodicall r on denand personal i zed newspapers,

magazi nes, cat al @g@ageww@ﬁatﬂéy pamjof@@mmptxprum*b@athp ensof-ugd ¢of pagret wittelle at  hi gh

quality astméhﬂésﬁénaﬁﬁéréé@m@gﬁaﬁfﬂﬁ&a%twe%hhﬂﬁe a personal conputer, the netpage
printer is an appliance which can be, faor xanpl e, wall-nounted adj acent

to an area wher e’f NO"Adt REWE 2nilGachage ?elnrigf ”ﬁ%@dﬁ%dhe Qffdiflatg onjapprigied e ' g
Ki t chen, meaiageal 408 eatfumishtes) @ik ehort-Gangaredio lidki e thh ks tial t6la Setgapd psrtnteﬂfrhdepar ture

for the d%ﬁ%&f%&%&%ﬁ%&%ubﬁ ot AR 8L.28 ne@%t%ﬁ} ?eosen%’ﬁ& 3! Ste%ﬁﬂu&‘n‘ gj ature

ver si ons. : _ tpages printe poi nt of nsunptlon
conbi ne t harProarAs. rrunppaced ftheppagreiervel Teiis @ lserresponding eveess tognplichtion eprapeiel vi ty of

an i nt er aciobv@e MR Bh a AStpSB A¥flicd:iOn Kr@H i€ Fhe abflGai0LLPRY GaP @MukQlnd Nt eract s
with the coded data rinted netpage 1 and conmunicates, via a

short - r ang&PPEGI" Cq?wtegogfhﬁ%“%’%?@rpﬁﬁ fon to a netpage printer. The
printer 601 send¥hd irgagentyemais thadncohgdetahle moed @wanitnt et argler@agbodemver 10

for interpralal Q8 n lRjumARPEAPEIbE %&&E@%@%ﬁ&# b AR R&h et sends a

correspondi'ng nessage to application corrgg software running o

net page apPferécaty Wt%ehﬁ@rprﬁwedmoé‘mﬁltq fops frlagizaly) kigh-srepg aildd“@tﬂuﬁl%end a

r ez ponse Whin6ify ik &awmdi\é gthrdable tmn@ﬁﬁglma@ ri¥ered e 5ﬁeipa§3}ﬁ1blﬁb@ﬁidﬂ&1%h§y5t em is
made consi der.a venient in the pre

loeq | oottt Al s RO Eutatats R e Db RaNe ar Bysreatied Fene)
based i nkj Jetﬁﬂl cbliviean beth [sidesy Joynddedetherdprsasy havigeive apt combrtntdchafidiingn of t hi s

technol ogy, rel atrhé’:félp)!gefyr&@r e§ &%Qh@%’&aﬁy a%]faﬁlii’@'ofﬁr)(adba% ki NGeds$ caRde nore

af fordable to consuners. In erred form a net poa‘%e publ i cation has
the physi Eae dhavpikele de P4 P%@Uﬁkoldﬂfbadintt?doﬁﬁ%ws #e ieiagalmrevics offRngs a set
of | etter-igbakang l[myaopageszrqany Hhitble td 0% dflileseCDHe@EtpRA phiddr BarSdisd @Beratbound

t oget her fﬁi’t’hs‘i’o%«%yco ogsak'toﬂhfbgerﬁe%?irg{&e%b OQ"’r"IﬁQa{gL? hfeed‘%tﬁ%%g printer

exploits t row ng Y roa access
service i ssya%tapmleeabieé 119@/6@@&1@9@@#0*@@ apdh lageh @ringrs, t‘d@@ugttm gystem il cabl e

nmodem ser Vigete MofeSdidwikand REI0RGLS0 6. ie@ta@Jef\me %@@&:?suhﬁr @x{o%@@dﬂe\nﬁam{ﬂc@-bl eto
erate W sl ower

20% of t hes The netpage printer can a

connoct i orEefEy e H“"F’%ﬁdgﬁ‘emdlél PFErap % PTHYRE RS | Y othnageodyrrai B .

I ngefad t hetpagtspages hcstychilﬁlnimg]aIﬁonipeteediadmhpﬁidr-dlmshlﬁgieﬁcﬂ Sith Ag pigirsuner | gkj e]t I
t

and 1aser prin efs\1§tg%ggéﬁl{?gagl?p serveis 1%%%9&%#% qewgﬁ%eaéoﬁﬁ%ﬁﬁ%ﬁ % gvélawﬁ)éma“ W

therefore be |es roma cons ol nt Vi e
enmbodi ment @ity Wéblﬁﬁtoﬁ?a@en@?%ft BiAlrs ﬂﬂi’é@tce‘dp‘{bhcawﬂprﬂiff\/éﬁthéer?dnﬁqfwmaﬂy It still

ot her enboghdaBIMS netfalde printers via pointcasting and multicasting Internet protocols. Personalized
publications are filtered and formatted according to individual user profiles.

A netpage printer can be configured to support any number of pens, and a pen can work
with any number of netpage printers. In the preferred implementation, each netpage pen has a unique
identifier. A household may have a collection of colored netpage pens, one assigned to each member
of the family. This allows each user to maintain a distinct profile with respect to a netpage publication
server or application server.

A netpage pen can also be registered with a netpage registration server 11 and linked to
one or more payment card accounts, This allows e-commerce payments to be securely authorized
using the netpage pen. The netpage registration server compares the signature captured by the netpage

pen with a previously registered signature, allowing it to authenticate the user’s identity to an e-
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net page systemis hosted on a single conputer or conputer-enabl ed device,
such as a printer. Netpage publication servers 14 on the netpage network
are configured to deliver print- quality publications to netpage printers.
Peri odi cal publications are delivered automatically to subscribing netpage
printers via pointcasting and nulticasting Internet protocols. Personalized
publications are filtered and formatted accordi ng to individual user
profiles. A netpage printer can be cog%igured to support any nunber of

pens, and a pen can work wth any nunber of netpage printers. In the
preferred @mpk9ﬂ3m®a£M©ﬂMmEa®hmme@pag@abeWMﬁhﬁmmnunhQ@@nomm@mkamsr A

househol d Mde@ﬁ&&pxﬂn&%n@%h&ﬁupafsmﬁﬁlwy%gm@ﬁétﬁé&@ iR&tibRsern € assigned to
each nenber of the f . This al each usér to maintain a distinct

profile with res 6&%‘16@@‘3%@%&0{@@3’ ffumr prigfiradiiuchag iy wpmige neysngpsr wifkqupn
server. A netipagati@eh cada cﬁiﬁgﬂecbﬁvdi' egieﬁxteemlcuudglh,k @ail @i w&eﬁee @inGitit at i on
server 11 g‘nP d efn.lfcrr‘]skeergodztcg frc?np seubs(():nbe oro eﬁﬁ‘% slzngrce%‘CIC l'rlsr}é[ssec% enegp al | ows
e-comer ce paynen ?)e securely autnoril ze usi ng PI en. The
net page r eyintst M@llken f@enﬂvlme og ompi peeint Hkchgs ysible toragy malpmmhewlholdymwtée net page

pen W|th eSO MG ¥r SR PAdAtG €d signature, allowing it to authenticate the
user's identity to an gY NPAQ95-SG 10 commerce server. G her bionmetrics can

al so be uskd to VEPAPE ST IR ARTVECIRG er s on of the netpage pen i ncludes
finger pr| Nt scanBich@bject ebdel inaigh siysfentis adsmblecwsmgvayaniﬁyd Mbdlinpdiapmepe (UMO) st rati on
Server. HQO&J% Falgl Q;Bﬁs%&%f snﬁ& ol ct clasges CF cte(a% 9e§a|t1ons uscar}ld%x? t he
mor ni ng newspaper W user erventi on, can be contigured never to
del i ver uriSJesﬂSP%fFI@@dsh}Pan% ofrigferest hFrﬁ aﬁﬂogatwweﬂpégqnerduﬁt@nwn pysociatipr] Iyprd;ertta vers

peri odi cal Smé kQIbSHBRahipRRle @ obREK) 6. WetSiBen At hAE bfzeﬁgisess AUE £eBifizatidd Yeihld S
r e-mail account

respect, the net i nter nli ke a fax

which i 5 VSBPGRERY %ndaﬁ@%? HHRS R P LF SRS MR ﬂtn%és IS@@Fggb?f&ﬁ&e ideber or

emai |  addrabgsts oflthilcThia AGH clasy STk W AlRGElHa T Lk BréehB ddsingpdit a ibdledt A. Mhd he
systemis y - oft sddiiafd ; (UM) class diagram
A cl ass dlglg?géngg(ggs#gl;sq& ? éégdd kﬁg?%%ﬁéec?gﬂa%%g%ggg%onnect ed b

rel ati onshi ps, aR¥helgsis ‘1@%3E?Fta%@llﬁ’@eér?‘éthibﬁ@%f’r(éﬂ@fdﬁsnlf W@B’%aﬁ%r’%

associ at i QB&attﬁ&des@Bﬂl@El@sE isdpadaic®R6m th@\ﬂanﬁ&ﬁ@ﬁd}r&&ﬂtﬂ find, HALGHDN{HS opeRBEHB oKi N Of
rel ati onsh bet ween

bjects,. i.e, . f cl
general i zat O?’ISS re At e%% 'L@%t 'fulteclfes%l]?'saefémen "%Z#f‘atgeg&%ﬁg‘@%r ; a"%‘&ﬁsf?pofvhe

f ol | owi ng hamyver, pferations lagaever modelledught of as the set of all objects of that

class, and cl assAAags&laaongﬁa}m laaaet]b&ﬂg m‘o cﬁLs@sS&u@lan}; Qﬁeﬂecﬁt bitherThd TRty @
subset of A The M. does not direct] ort second-order nodelling -

i.e. class®s mawpltcr%%é? asgacfption. Phesdefauls ﬂalﬁta Y % oue- Adcasigridy) @ ndibesied wit h
t he nane aohuligh€ityGl asdy”, 1.4 z&€O6nRird) Bacl adsmsahoﬁf; optiohifly Bbdlled Ve i Sad, addhe cl ass,

separated fro a ri Ilne and .a ljst,of t rations

of the claélsgsn%man alea da%“hmre(?ih“é1 at't r| butﬂée orepongyE § ol Soft At aalmoipd:ane I'n

the cl ass ldcilfagﬁ mgwgatm Fsokibigw, Cishatwflepnd phevat #toth% aggragatgrespdrofriedel | ed.
association line.

A generalization relationship (“is-a”) is drawn as a solid line joining two classes, with an
arrow (in the form of an open triangle) at the generalization end.

When a class diagram is broken up into multiple diagrams, any class which is duplicated is
shown with a dashed outline in all but the main diagram which defines it. It is shown with attributes
only where it is defined.

1.1 NETPAGES

Netpages are the foundation on which a netpage network is built. They provide a paper-
based user interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with

references to an online description of the page. The online page description is maintained persistently
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An association is drawmn as a line joining two classes, optionally |abelled
at either end with the nultiplicity of the association. The default
multiplicity is one. An asterisk (*) indicates a multiplicity of "many",
i.e. zero or nore. Each association is optionally labelled with its nane,
and is also optionally labelled at either end with the role of the
correspondi ng cl ass, An open dianond indicates an aggregati on association
("is-part-of") and is drawn at the agqﬁegator end of the association line.
A generalization relationship ("is-a") is drawn as a solid line joining two
cl asses, witapemage pagersower(Tha pags desbriptinn @crm tioprésible leyoarrgil egnteat of thapage,

gener al | 2ahli0hgQRE. erffillnd hAS S HLARAM So BpAKRMP ob T Gafll kkfubh

di agranms, any class which upl I cat ed ed outline in
al | but th*é‘“?Pé’I Wﬂk%rﬂﬁ#ﬂ%uﬁ?ﬂs d“ef“’rtlﬁlé%a]l"t”s wpikingssmads 5 aviietrec e PR But es
only wher esuiﬁcetosaedelﬁnaa@dﬂyébptam&ﬁim%ﬁdw@@gﬂ@sﬁdﬁealthe foundation on which
a nej[ page .net wor ultx lené:"i:%a €8 C s?u% ers%é Z] &SP on owevr toa DSW'elll’l erface to
publ i shed i nfornmatl 5 4= At EFECTiVR psérw C net page 00?13| 98 of a
printed paﬁgl@n’(iwndﬂ@tda@agfsmﬁeahﬁenau@gﬁm@h Tiefpige sy dadlg,uect agipel page idpntifiereTlés ences to
an online ﬁ%ﬁhﬁ@&fﬁ@@nﬂﬂ%c&&ﬁo&@t shB@t%eéﬁQ'v&r?%rg@ﬁﬂ@oe%%&ﬁd ptionis
mai nt ai ned persistently NPA095-SG 111 a hetpag ef_ﬁpta Thserver The page

of

descri ption descF?"Bé"é"‘r‘E‘ﬁ“e“’\}‘?"sﬂaﬁ ‘ESCPWB&%“%‘?EF ‘Bdrﬁ’f‘%‘ ¢ e idpifes the

i ncl udi ng dnepé pag@bﬁﬁ]hd:lﬁﬁapﬁﬂd anmgfesy indlitectByl i8atifite § phdd@Bsciigtion. ITAPIL aled ement s
on the D8 en nub | g3 noHEh% ScnBYRELL DS gé%gdescrﬁ)ué in lloRladSi nefdwet PAGE
all ows mar W h page pen on |t? surface to ‘be

si mul taneousl y céii@ a!e@dnt%@ up‘irac?é@bssmﬁvetjgk enrpay mubstategehichiss infsared-tllfctivep| e

net pages Cqéh o8 bRkngry %@: R ARBGRvBHEE hD Tk GBle 1 VMBMET oye b1 ar bdsBWedsPUT
through otherw se .identical %agéars to_be distinguished, each netpage is
assi gned abyﬁﬁ?lglﬁgted‘&ﬁésqﬂﬁfém i2RpoPrigiRfiler. hage | D has sufficient precision
to distinguish battasesnsad heinyirch atagesemunb g n@fagnesh pag s tag Each rnshmeence to

t he page I Wf des the
uni que pagtgﬁ%n gﬁlelh%lag%%gagesgwlpggeg’n&&er e%gn Q%FI?%%? °E’ﬁ'9‘3"ént. eds1 t he page
descri pti dﬁ*l’ath’émed@a pberprange gkt ok kegs qrq %‘ﬁiﬁmlyﬁﬁ@i Wé??sﬁhaf{%d &a@bﬂ

Char act er i geh baSe@bly ke 4t @S o 18 HHESEIalsREE click ofIBE Bagdl @t iftinlpoldl @Wme FaOS ar e
printed in infra 1%ed-a or ﬁtlve ink on.a

substra
Pt o ed FEPPHE, PG e 10 ok PoriPp o h@Y KR PN Poke PR A RETER dhgt hs ar o
i nvi si bl e staglesdh@agh arenror-eyrectighly engaded teaskdtyensemsbdolerbytoau@mé daghagt at e | mage
sensor with an am,%%gea%g Eéré&%mtai%s Ta%qhépaé@%ﬁﬂket}b{r é&EhﬁrEn de{E?ng sensor
in the netpage pen, and e data is transmtted to't net pa esystem
via the nedpwas it apainmins dbﬁ“il‘-‘r‘nfeé?f userppplid palpes fofjnpl ffigdssin 2 g2gg BRFAPHIIA es” wi t h
t he net page phtedicigeyi a8 a short-range radi o |ink. Tags are sufficiently
smal | and densel arran t hat | east one
Tho even on a i L HHERAGRR g oRSRE U fobt e o B RS

is shown in Figure 4. The page instance is associated with both the netpage printer which printed it

and, if known, the netpage user who requested it,
1.2 NETPAGE TAGS
1.2.1 Tag Data Content

In a preferred form, each tag identifies the region in which it appears, and the location of
that tag within the region. A tag may also contain flags which relate to the region as a whole or to the
tag. One or more flag bits may, for example, signal a tag sensing device to provide feedback
indicative of a function associated with the immediate area of the tag, without the sensing device
having to refer to a description of the region. A netpage pen may, for example, illuminate an “active
area” LED when in the zone of a hyperlink.

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

easily recognized invariant structure which aids initial detection, and which assists in minimizing the
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recogni ze the page I D 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 danage. The netpage page server
mai ntai ns a -uni que page instance for each printed netpage, allowing it to
mai ntain a distinct set of user-supplied values for input fields in the
page description for each printed netpage. The rel ationship between the
page description, the page instance, ?d the printed netpage is shown in
Figure 4. The page instance is associated with both the netpage printer
whi ch pri ndffed of 4ny warpdhdudel bkthoswrface bhigy titetpmg erotese Thenkys prefegbie sk dd entirg 1. 2
NETPAGE T iP &,‘9 I,
i dentifi eé%?%g;ld r%e slllggfg&lﬁ(% nggp&mleléa}?glamee}%g %%gfa&gw%e %%%1 eatiglgat tag
Wi t hin t hesvPed) ngeAh‘tka?g thwsgeallt wm@émt Hiatihe iep reospiat BpageiDhand Pesior e r egi on
as a whol eeva@uﬁ@acm&mhhﬂgage(aa@etﬁémﬁﬁa@nfslsa@ealts may, for exanple, signal a
tag sensing devi (riovlgmge f eedback gl cat |fve of. a f‘gnctl .on _associ at ed
with the imedia apé SPOYHE™: §reg\9xﬂ°ﬁ”8‘t? @ fo STLBIPETHG "HE T B PEfvi ng to
refer to aanddéscagioplld emodyfl it theetay 18 tfienfore shponBtquagith thernsaiyof the pageox avhiph e,
i 11 uni nat ey ap, a@s;atrg e PlBdimbEDHAE M ot tggqa&s%b@a,hamﬁ&#u@}g i wWill be
nore clearl l'al ned below, In a preferred enbodi nent, eac cont ai ns
an easily° r"’él‘;‘%?g?‘il"%‘éfclm‘if#?%ﬁof SRAPle it 3B £ipcise DR &5 zanecps an Hferptap e’&é%ﬂéeltl on, and
whi ch assnﬁm&chgatuakdgioﬂmeaaglretchﬁd&i%(&&&m&ﬁu&e?elemeﬁtf ect of any warp i nduced by
the surface or ¥ tlhf fer&sg ng process. The tags preferably tile the entire
page, and are su e entl™¥Vsmal | _and densely arranged that the pen can
reliably ijmag€iekt | gadtredsientkity) ¢ven on a single click on the page. It is
i mport ant &é%;n, te—ifgg Tecognize—the page I D and position on every
interactiaqn th the page since the interaction is stateless. In a

1

[

preferred [E3aBdi ment|1€ t he region {o which a tag refers coincides with an

entire pagl@ags and (e region 1D encoded in the tag is therefore synonynous
with the %a—u;m(;b%pag&eumich the tag appears. In other

embodi nent{5®@t he redl?®n to which & tag refers can be an arbitrary subregion
of a page or other surface. For exanple, it can coincide wth the zone of

an interactive ele in e the re | D can dire identify
the interactive %‘TCEE ?"maﬁr}m"is Ofc“l'éﬂnaa‘gi’ éypff% Zglls aéeglaéls%or‘im(lﬂcﬁ Jél}/ 'Regi on
| D100 Tag AdinGngH reeysnuiiadsalersDof 64 per square inch, a 16-bit tag ID supports a region size of up to

1024 square inches. Larger regions can be mapped continuously without increasing the tag ID

precision simply by using abutting regions and maps. The 100-bit region ID allows 2'® (~10* or a
million trillion trillion) different regions to be uniquely identified.
1.2.2 Tag Data Encoding

The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This
yields 360 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. it is tolerant of a symbol error rate of up to
33% per codeword.

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

1.2.3 Physical Tag Structure

The physical representation of the tag, shown in Figure 5, includes fixed target structures

15, 16, 17 and variable data areas 18. The fixed target structures allow a sensing device such as the

netpage pen to detect the tag and infer its three-dimensional orientation relative to the sensor. The
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Each tag contains 120 bits of information, typically allocated as shown in
Table 1. Assuming a maximumtag density of 64 per square inch, a 16-bit
tag | D supports a region size of up to 1024 square inches. Larger regions
can be mapped continuously w thout increasing the tag ID precision sinmply
by using abutting regions and maps. The 100-bit region ID allows 2100
(---1034 or a mllion trillion trillion) different regions to be uniquely
identified. 1.2.2 Tag Data Encoding The 120 bits of tag data are
redundant|ly encoded using a (15, 5) Reed-Sol onon code. This vyields 360
encoded bi dats agespoitain fepigsenthtiofs of dedviiddd bigfof he entodsil tag dapbol s each. The (15,

5) code allows wpadhRvoprkipleplifRlrs b ag Rl BCLRduRS oroadontld, 1-¢. 1t

is tolerant of a sy error rate of to 3% codeword. Each 4-bit
symbol is Wéf‘ﬂrpég%qﬁté@o dﬂts BT &5l this jeldy %w@raefh%m% P‘?‘F“!‘H%‘ Atdlys resofiion he
synbol s ofthe iR dsmgﬁe&tedemadﬂe@ﬂy& “fquitterchesvaiths 3P adtd. 8ntotheMuidhirge & e t ag.
Thi s ensures bur rr.or r ctln It|pIe spatially
adj acent bloflmg’utgtbﬁadacem S omﬁudds ng g e efﬁec%v%%mileter overat! and a nini mum
nunber of synbol $hq tag alr:iyde@ﬂe targyt| smcrnids- At¢¢u=st10mg ¥ sllowgﬂleh@siha’; Reice tood t hat

the burst gHilQ decGAR t&eTﬁéJMng &Y fo%{e&d)ecallse% 1§ro%¥l¥n%llycﬁlran§ﬂﬁgnd5$e£dﬁ§etd” e The
physical repréesentation of the tag, shown in Figure 5, includes fixed

target st rslf“l’cl‘h pegEcction ity gspeef rationFpmiuey map| of tbﬁafféfctawéagfspf%m RO Y t ar get
struct ur eSOrBthktha:as s@eamswnge sb@sigCRviSeUS Rot@fmint he appieinpageanpeficitdiostiet et t he
tag and infe Imensi onal orient ative to the sensor. The
NPR0GS. SG e e e LML SR PR LRDA B O et b bllR SET°E1 £ o
t he encodemrsmgvedez'gﬁs 1Trellogycthe espsingodegipefo infanyan aspyrael U@tdnmnswmheerﬂpaqu S
rendered agandorhCFQhdihd Y RbceZAOXARR HRL-Simens i Iaosmfoh aﬁ&&a@@@@%&% s per
inch this yjelds a tag with a dianmeter of about mm At this resolution
the tag i s“dE8IYREE™P0 be surrounded by a "qui et area" of radius 16 dots.
Since the qui et alegelssudlsare reionkitlybuicedinpipvatiiaaentitytagse. it only adds 16

et oron® o P N GaflhPURESY il AR &, Llfied AlkiEL UG 8L Skl 90|

structures. A detection rin ows the sens i'ce to nitially

det ect t hePttagdreenipidrisnpHy grlé%@a%%bm@@ndé@ disteir e éﬂ@éﬂlﬁ g this pghent Plowal | y

[ PvaL [ an]E f@a@eﬁ@ﬁaﬁlﬁ@ b w1ﬁinrﬂﬁ|t% optidl. %&ﬂaﬁ&s@fts die SeachSIRE 6it is kepleheBted ssm)?/les nost
(0] the e e tive I I‘tIOI’l ori entatij.on al | OWS
Che menel vty ot al BCRET o ek bt o s e s BB BR e 8 bt *tne
tag due t owvddirehay awingfunt dieengiens@rdots F€00drl g tsakesignd apthasits tesedicemedart)o yiel d a
uni que orientaki Q0 o FRUkninRE TGS ’Vlfe nbid OB Swehde R lleOMial NRRERSNG devi ce

to infer an accurate two-di nensional perspective transformof thée tag and
hence an &R98a} fodheanipippm dimghsipg fphyhbit dafﬁ@gliﬂao iprsprassecbmion rraof D8 we¥ect he t ag

relative to the msarbud&umbag GRhch SF thd il dlBrad i@ allofanei@dtoldtodcaku@e t o
I prove t hel ﬂol n%rs” % % {S% mterﬁaaved fashion, Symbols are allocated alternately in circular

progression around the tag.

The interleaving is designed to maximise the average spatial distance between any two
symbols of the same codeword.

In order to support “single-click” interaction with a tagged region via a sensing device, the
sensing device must be able to see at least one entire tag in its field of view no matter where in the
region or at what orientation it is positioned, The requnired diameter of the field of view of the sensing
device is therefore a function of the size and spacing of the tags.

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

1.24 Tag Image Processing and Decoding
- The tag image processing and decoding performed by a sensing device such as the netpage

pen is shown in Figure 7. While a captured image is being acquired from the image sensor, the
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The overall tag shape is circular. This supports, anongst other things,
optimal tag packing on an irregular triangular grid. In conbination with
the circular detection ring, this nakes a circular arrangenent of data
bits within the tag optinmal. To maxim se its size, each data bit is
represented by a radial wedge in the formof an area bounded by two radi al
| ines and two concentric circular arcs. Each wedge has a m ni nrum di nensi on
of 8 dots at 1600 dpi and is designed 150 that its base (its inner arc), 1is
at least equal to this m ninumdinmension. The height of the wedge in the
radi al di rdotnionngest &t iwayess degguiadd (4t30)t Tre centan pithrmmde retes closen aBhckinady bi t dat a
SYmbol 'S §&RbA%E G, 3 bl Wit S G S en o Lobndhicl et e szgol s

of each of e sl x codewords are allocated to four concentric

rings 18a @ @) shoger 3h(at #)-cThprsavbich FaioRisBHl to SPFFEI a8 Bres! sypqBEfetsedfader nat el y
i N Circul arhe sk NG ERESH NtadlsRigH akd@mb@a@l. The interleaving is designed to
maxi m se the average spatia ceb f the sane
codeword. In ordérg?’ gha emomemts%m ng et %d"ﬁ%} éeé?hasgoleé"ﬁ 'ﬂg’fﬂmw gged
regi on vi abags @Jemmemgmtbfelvqam targe giructgen Semigl Wepg mowenty st bifkeiraiue nn\@nayee at

| east one %leltfoﬁ aL@tgnbé“eaélfy%aaé ﬁJaHanpctf sééle ;Yébe'agatmhé t%fatlw‘]er einthe r egi on or
at what orientation it Is positioned he requi red dianeter of the field of

vi ew of the sensi PiginedREsH ﬂ’é“’tllrﬁ 1p ﬁé‘t‘eeffrﬂr“éb oqaﬁﬁéaf PO Bre hap e advantagg gy spaci ng
of the tag&mgA&swan B@a‘&d%émfsﬁd’ctﬂea@toﬁtbtﬁpﬁtchﬁ]bﬁoﬁbdubm.’iﬂibdma‘ﬁieﬁz&ﬂg ad t he
sensor fli elogtmn 0T a?w Ie%u:h 8 :%te’g‘ g%gnts\,\'g ce xt% a%on&agj% z%rn?engs Egrmgﬂzegmg%l | ateral
triangul ar grid, own I'n kFrgure o. rrage rocessi ng and
Decodi ng Tiaeasy @geqogmg@mnﬁh@@@pwgvemm@@mlwgicsér%rme‘dorlggmlatswéﬁsd ng

devi ce SUclfatafi‘él2t7Hﬁetﬁb?h@ﬁg@aus@ﬁ@pﬂr&n&ﬁ%tﬂe'ﬂe&ﬂegﬂé BandormNi 1 € @ capt ured
image is being acquired fromthe i nsor, the A09 %?/nam o

range of the i|nagl P& ‘G‘é‘ftegfrﬁ‘i“}'i‘éaiﬁ alpe %ﬁ 0 Beniacaged it (Natcgﬁ‘é PF"éi??&% s then
chosen as :tpbl@mbthaaang/s ndringlegiond © chdbrshdpbie momengseard kotatibh-@orinalivpe tesresiihian
threshol de S‘ﬁ n?e'ﬂg Eo%g o}dgI IQO]IYEQtF Pr%%)r%ghzmi i lamg %Qéet%‘ §a31ly( ﬂecogmzeﬁ Wee S 23)

(at 22). apes are too sma repr esent farget ~structures are
di scar ded. that ppdhizd ‘Z‘@r Bpgent s oy ¢ dpmbigisis ﬂ?ﬁ‘é‘p@Sﬁl@e %e%tﬁloé?cﬂfﬁlﬂtﬂ’éﬁ Bi nary

shape nonegs 152&11@&&131 feKedGo BRUIE & 161@& 12dposditthd. NBRGRo HAEPR onld PeksibiB@s e

provi de the _basis for subseque tI ng tar struct r.es. ntr al
e, morRPUAP s PharT SRt A ) R dit Soesy G Pies BDe asi |y
made | nvarpeapicticf digai@ingan Bidpbe bxiy altgﬂtb agndlhe @matargm’s oriinal oty preaideped

structure é&lﬂaﬁprgﬁganugﬁﬁetgqrggloh%qg&q {¥do 26) . A ring has the advantage
of being very we behaved when per spectl ve-di storted. Matching proceeds

by aspect - nor nal FE‘T thgy PerpRyCUvE E?fgﬁ‘tsi“b“t‘i““?fd? AiIte2ashg belaeard 1 APeCd iBRt s.  Once
its secondofcufedgbsnmmuo&pmd&)amwﬁéd 126 dphral Irezaﬁrgsmpsso @y shdaxs@ERGNI ze even
IT the perﬁgeCt ‘7&1{(‘1 rc(;l.l’:ltisoﬁo I On the rogpon of %‘re]l;[(ls I\Ltc%m &e(?s b](a)(ral l:gymgper aspect

and rotatiofit oge Fde @ usef u proxi Ton spective
t r ansf or m nng’s normalizations to each shape s moments. Once their second—order moments are normalized the

circular perspective targets are easy to recognize, and the target closest to each estimated position is
taken as a match. The original centroids of the four perspective targets are then taken to be the
perspective-distorted comners 31 of a square of known size in tag space, and an eight-degree-of-
freedom perspective transform 33 is inferred (at 32} based on solving the well-understood equations
relating the four tag-space and image-space point pairs.

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

Once alt 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-
Solomon codewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded bits in total. Note
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The axis target structure 16 is the next to be located (at 28). Matching
proceeds by applying the ring's normalizations to each shape's nonents,
and rotation-nornmalizing the resulting nonments. Once its second-order
nonents are nornmalized the axis target is easily recognized. Note that one
third order noment is required to di sanbiguate the two possible
orientations of the axis. The shape is deliberately skewed to one side to
make this possible. Note al so that itlgs only possible to
rotation-normalize the axis target aftéer it has had the ring's

nor mal i zat thenls: @pplordegmbds are @aniphd in paicwpé Etden o thatstodawtords precimpliditlydis- t he axi s
target’s agiSeaved MG ¥e SanfpBhidficess, OF1 gi nal rotation provides a useful
approxi mation of the tag"s rotation due to pen yaw 29. The four perspective
target struct uredheringfFest }SHgonfyseehtipa pbarpapt %ﬁ &ryieq whoseFplptiondiie the @4etat es  of
thei r posi gub@iiSs @faethe GRQUE dnd)aSRE BA bRl tHEND\Woplat: ital is hal fadnd QAG NI pSs t o

the ring and axj,s .tarqgeLs t he aspect and rotation o%mgh .rin and the
rotati on obrReiLgtaidnhey p b pPBRE R cPR B el b Ty e

nor mal i zatironsing poeachd shaped oomomealt feld dndev 1 PBekr asertvedtgegtenvolmsrent s ar e
nor mal i zedseLifif andilel @Ln Ak RELSRGE! | Ve targets are easy to recognize, and the
target closest to each estimted Position is taken as. a match. The

original centroi §& geineq dest 3y indigates the ey of dheqegion coplaining dio tegapndifhg o pe t he
per spect i vi@sitdénsdf et dvihiarniratgon3An aturae pgitiad B @hhelprOMMinShezeridnastval) aspace,

and an eight-degree-of - .fr m ReL s LV nsform33.is inferred (at
3 based no S FERA 3 LERF R ACHSPRENLAE: 10 TR Bl Plopl  cbpll 36T,

t ag- space sveil pmthe fag picke kwowmnipatiphiclaonshiinetwerrf e pead Phyaige! spaerd thegen’s

I mage- spacgrpesgpective transformis used to project (at 36) each known
data bit positioQ iﬂ tag space into i nage space where the real-val ued

posi tion i%%8sed '#dMBi i nearly interpolate (at 36) the four rel evant

adj acent pi xel s Decolliiga tap pasidlts imaggion ITHe taMe\vind b $dgyelatico o Wiasstboh Mg ee

t hreshol d i 1 -1 h [ 2 fl.pal, bit val ue
37. Once dﬁ%méé%%%gﬁg f%%wgggﬁ%%%%ﬁg%ﬁggﬁgéﬁigﬁg?%g#ﬁgg&ag?fh%%GHpof t he
si x 60- bi ttaqRedEeiosde sgien elbbeiapithin beregerpetler knewn 3By isiyenhva te 9@ Hecoded
bits 39, Ofinchefwid@GRPSehcDial B tnfh thidbPlegiodNOta QoSG R 18atidio Thd tihagt digs codewor d
synbol s ar sanFIed Jg.coggmord &der, SO th?t codewords are inplicitly de-
i nt er | eavetPeH T g™ REEES F?‘f‘?ﬁ“g EBAE PRSI g™ Par get 15 is only sought
in a subarea of #he mapagectwho sbemealsaltth Olssivispridcoregibrewitnagyeand gicarariees t hat
the ring, dczoréj&qg gtlrfa!:estyﬂ%.a%enc;uhﬂﬂectg&p& ﬁél&sts]?aga’ thd Jam@‘hﬁa%%eﬁé gldtﬂ%gsaﬂles not
found and successtully decoded, then no pen position’is recorded for the
current f riagambegng shenacebeyiran dso sproeess HgmPower and i deal |y a non- ni ni mal
fihel d of view 198 t@%}ln@ﬁ%r&&@&ini;ﬁiﬁ %Edg&b@ﬁﬁid&@&@éidh&&%hﬁ@gk&ﬂg;@dmbg}ﬁr ht ag in
the current e. e _obtained ta ta cates.the i tit t he

regi on conteiT TR PerERrEs &t st dee, BT B G20t S ui i it 43 ot on.

An accur attez loggipt wWithin 86 regipn, tahbthp g raldtile pon lachtion cagtegdded ge thousk locgipn t¢ he

over al | orﬁg@&g&%gﬁﬂgébg$mg&ﬁmﬂ%%mgﬂns then inferred (at 34) fromthe
3

per spective transform 3
1.2. Tagging Schemes

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

A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, vields a unique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region. This
in turn is used to determine the location of the pen relative to a user interface element in the page
description associated with the region. Not only is the user interface element itself identified, but a

location relative to the user interface element is identified. Location-indicating tags therefore trivially
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observed on the tag and the known spatial relationship between the pen's
physical axis and the pen's optical axis. 1.2.5 Tag Map Decoding a tag
results in aregion ID atag ID, and a tag-relative pen transform Before
the tag ID and the tag-relative pen |ocation can be translated into an
absolute location within the tagged region, the location of the tag within
the regi on nust be known. This is given by a tag map, a function which
maps each tag ID in a tagged region tq a correspondi ng | ocation. The tag
map class diagramis shown in Figure 52, as part of the netpage printer
cl ass di agiupyait thd ciphy dlapabicditd @6 bah ilie zaehen@rtivdadsd mtetfhdeeledbre surf ace
region with tags,,

mul ti pl e tagged reg‘?gﬁé’ﬂ% uag%%%g&%%ﬁggg[ Hi; Mﬁ d& Ctelfrg({e%ﬁigset h%e?éxgerﬂ@e

nunber i ng deiseinip thet es, deserintion asepcighd pvith mqée%@néﬂtt%?gtamp theTagee ofafle nep for a

regi on NMuShiedpRe leRlnbrdt GYRMY Ghe/ Rr IdASfadeCinR, Infiking! RS, all0id¥iRiBal Sind At | D, a

tag I D and. ent for the t ma n be refrieved, the tag I D can be
transl at ed‘“‘?ﬁ ikl a@@B‘f‘ gating Jags ?%Eﬁt i%?fFfa i PR ‘E‘%‘@‘P‘P@d’rf Sﬁhbsﬁlﬂta%i’

t ag-r el at i path. Pep db, mmbmﬁpmnhebaeptﬁddﬁd'ehﬁ)lemh@atha@o lomca the@nsition sanypliad d an
absol ute pg ), L0 di stinct
surface cocfra éngp&hég%%s‘wgﬁﬂ% % CI1lptﬁrte %r Eﬂeﬁ%’t% gfﬁﬁipﬂﬁlggn?%ﬁka— structure
descri bed I@&P‘P"Itéthem?ﬂWlﬁlﬁ’sasg’é‘éﬁﬁnéﬁmh’éuﬁﬁléﬂeéﬁﬁfl’éﬂl codi ng schene uses

"l ocation-indi catyifGithdr agBind Scherdd, rtgaadgs Bh&oH 55 E6bperANan ahith @kakikd Gisapdi NY
schene use ‘%\ﬁc -indi cati n i

A | ocation-indicating tag contains a
Lag ID whi% o PORCF ML SRS S e PEgt ot 4 3P ho
tagged r eg;smgl an sppebrifte sansinp deyive it @dpr foo g deto e bardath bnthe keesirgalgvicrind Fnen
tag-rel at I%ﬁopAagq%Edngé}OQJgehg;laQedQ@tﬂeﬁeﬁJagecl%% to this tag location to yield

the location o thin the ion. This in turn is used to

det ermi ne T?Ie Iol?ﬁ?‘f”t?HTUfD'?”FFEDE%‘H"PrT@P' tive to a user interface el enent in
t he page descri Atprdiirc@sERAinRhtd a \Bbdubherd: BRI Fa@OicddtiptidiafiasOdideyard § sko@ Iser
interface Iga ement d?_gself identified, but a location relative to the user
interface efenent™ 'S identified. Location-indicating tags therefore
trivially NPAQ95I:S® kfagessyyqpor docurhrat is dgpenihed atghrecalpvelbsicharmest ghetrecdetch i n t he

zone of a @@ﬁ&hﬁéﬁk g hb%%rhxérm:lﬁ‘craf 866 E AR N rmir eI 9RkE Gbo Ia;edsss%astwm ag
contains a ta D which directly identifies a user interface elenent in

the page d®8 be‘itscﬁéfo Kk %?%P@&Me’ftﬁtyfer?@e?t%Qﬂ“’éﬁc’bl‘?ifsi ei¢ Racethegocminiihe zone
of the Usep’nnteﬂ ph arp‘naxelewﬂi £ patidulat geatsizé yindt :ha:rduﬁgafo d m&mﬁma’sedcﬂm; maki ng
e all A8 He AAASLERR e JH AL ARG e BbREhekiEs G | 0 L a0s
do not, thererore, support t e capture of an ey do,
however, s pyesrcases breassopipied vith cofiteny ObJ@Itsa'thiOb are ﬁ@ﬁregta&om thosmsw@ﬁgd aith theie

posi tion sapRhémdBg tefhiff MEREH, lﬁee&ﬁﬁgsvh&rmg amm%bﬁamwa}z@xreﬁgd tEag phikuency,
t he di spl acenent %rom one sanp %(30 pen. posi tion t next thin a stroke

can be un alﬁ%qn&u%f&?%?utefgi @l‘irﬁaﬁelﬁ separately, to aﬁow mput captured through a

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

the same page description.

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

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

A document instance 831 corresponds to a formatted document 834. It consists of a set of
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Wth either tagging schene, the tags function in cooperation with

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

net page system a docunent is described at three levels. At the nost
abstract |mgeinstantdz$3¢ cadhmg whiclBfiredpasis & Hpage desoipiioal ofghe fontatidaloninoste
terninal elgngnt 5 é@@@h&ﬁé&%@tﬂﬁq oy nhRLCR SRS A ABosHEh as text
obj ects, text" st T ects, 1nage o% ects & ‘docunent i s
printed o nne&aqﬁrfb Aise rnswoe i§ ngt Pﬁlé?ﬁq @Wl&vt inSigpss ifdf r9REeSEYR caRYEP BER EpaYeoh
particul arinusesons scal e factor preference t he docunent i s pagi nated and

ot herwi se formt E\ed Formatte % 1 ment.s 835 in s me cases be
(3 111 ance CONSISES 0 to termma Se t imstan es {alﬁment mns
associ ated with ¢dhte objec AT Enare PePEh rom 08e"458€%c¢i at ed

Wi t h t hei ronlyzgists Efstp@nldﬁ mgmeespmlﬁvatforeiaeqmems a hyrantitly ipydnerr dipts Wine hwpedifle cont ent

obj ects argeRheGulesl é&&&l FRGRIR TS Gich iNSLARGE 1RIpad HAGUTRRL, Ad page is
al so described separat el to allow input captured through a particular

page i nst At Yy aﬁ@”ﬁ@&’&‘}ta@ﬁ“s& érﬁ%Préi By SlFFlﬁ?ﬁolﬂﬁmﬁ%“ feufR elerpeat ough

ot her i nstiadmesdiotfnot dkRChB@VER (G dtasAS Juft ds@iflode presence of the nost
abstract docunent .descripti.on .on a erver u request
a copy of a docu%erﬁnmvm kﬁ:eutc be asEaQ elpmegt284§ ahg;éermﬂ?cl eie?l%yl% Sﬁbufﬁ%‘éeb Oe(I:Ih gt' s
speci fi c %P wae page Fyeer g@emanﬁd?nmS%e%qumwn@g'ae éb;éystaﬁlhplewhsﬂé prbrrer with
a di ffer enky1dagnsStarithln rass@@imq@e ob_]eg)meg ReMYw el%ﬁélt 9186‘%1%%5&(3&'&&&16
formatted docunment description on page ;server allows the page server

to effici eﬁ‘?ﬂqdﬁﬂxf ‘ﬁ’éeétrgﬁ? @t m&i’?’e?"’%?&gﬁ%ﬂ’éh %‘ﬁssa""aﬁeéh"i’?gﬁ EPage bfi ar?f*’@’&‘“ E}e'ffé A
formatt ed ghocuthenbss@dbd gopc shjat 87, avide clipflehent Bﬁt\h&fhnpéegﬁatdieﬁdbb icid i ons 5,
each of Q Each
Cormatt e d"@feglﬂsgﬁ ﬂ%g@é alp%fem@m%‘l?i mgx mea(r%!o?%%& aglglﬁ gf?;[;gﬂje'é?ésg r%’l@gﬁ aerﬁ%?
defines t hfi§3a'§'ﬂf\ﬁégoai*te’e§°@1‘°1?1??b%ﬁ0 asphorrp itFegue?€h as hyperlinks and input

fields. A dOCUWeﬂtpa%d']ﬁlﬁtﬁﬂ@ﬁasa{sﬂac%uﬁ&ﬁﬁ@mglﬁwﬁz@hﬁﬁ@rﬂﬁg&@dan Qeiant 834. It
consists of a set  of N PAQ95-S aEPﬂ}”B gqegg i nst.ances 830, each of which

cor r espond&Pt7g %PabeaFﬁ%e‘ﬂlecg 79 Bt H8Y 8¥P8t t ed document. Each page
i nstance 830 desh:rthdl:ederadﬁxrmgfthemnmpn&ntwmameﬂlsmcp&gemﬂ?acmdem&moer ds the
Page | D 50, glou/lifon AEPRERG wdhiBAN, iRRkANGGebieNl Part of a docunent
instance if it represents a copy 019 a page requested in isolation. A page
i nst ance cb‘h5| st SHERNETRAGENETWPRK er nj nal el enent i nstances 832. An el enent

instance only ekiaghdeded emﬁodheﬁoarﬂa@agemamﬁe&mapmldfstrﬁmemmmkmge Thus, a
hyper | i nk |nstq§ce exi st

ervers netpage reglsg'atlon servers IyI tpage {ﬁ servers 12, netpage application servers 13,

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

The netpage registration server 11 is a server which records relationships between users,
pens, printers, applications and publications, and thereby authorizes various network activities. It
authenticates users and acts as a signing proxy on behalf of authenticated nsers in application
transactions. It also provides handwriting recognition services. As described above, a nefpage page
server 10 maintains persistent information about page descriptions and page instances. The netpage
network includes any number of page servers, each handling a subset of page instances. Since a page
server also maintains user input values for each page instance, clients such as netpage printers send
netpage input directly to the appropriate page server. The page server interprets any such input
relative to the description of the corresponding page.

A netpage ID server 12 allocates document IDs 51 on demend, and provides load-
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el ement because it records a transaction ID 55 which is specific to the
page instance, and a field instance exists for a field el enent because it
records input specific to the page instance. An elenent instance does not
exi st, however, for static elenments such as textflows. A term nal el enent
can be a static elenent 843, a hyperlink element 844, a field elenent 845
or a page server command el enent 846, as shown in Figure 27. A static

el ement 843 can be a style element 847 with an associated style object

854, a textflow elenent 848 with an associated styled text object 855, an
i mage el enehtci@ddpagk sehveamia gsBodlpa@tiedcliemage el enent 856, a graphi c el enent
850 with an assosaln@&ofgd i BRL foe AREROb Rl NimY SRR LY Por ShiFERLecfiRL i th an

associ ated vi deo cl , an_audio clip el enent

associ at ed® %@éﬁe@a@llpﬁo &%) ‘é‘c‘i"“"@ﬁ@dﬁéﬁs olgheserpgsiPags|SeHRE H%ndlngS@ Wﬁsﬂ?nda‘?ﬁ
a5500|atqu@MMﬁﬁeobject 860, as shown in Figure 28. A page i nstance has a
the page whi ch dBBSTREMPABHIY TS 15 S3EET FEs IR e S AGRES TPIFER8 “br of er r ed
f orm of t hestpageeblicition sergr tf‘agmmphcgtm s¢repr afhlslomxb@ﬂﬂ@dlemgp Hocoments tpagagd nst ance
to allowt §rSOﬁl %Q@degggg,;l@etga%geg@dggl ated into locations on the page. 1.4
THE NETPA NET In a preferred enbodi nent, a netpage network consists
of a distributed §@¥3d¥wﬁ%ﬁﬁ%dﬁ %ﬂ@%OHS%ﬁW§ﬁ§OEGENH@tﬁﬁ@%PP@@?§t¢¥H|on
servers 1lmanhfatnpagech 49 B[ Nealedt-Phekard el pagEulaflphdtRpd seérs &8 hmessurdedtly net page
publication ser : n i rs. 601 t et wor k 19
such as the® F ost ?ﬁas Qgﬁgﬁﬁag%sﬂggﬁgéﬁgérﬁ%gwg ?Egééﬁggglg% i on
server 11 fusgtignaks mrrded/\m edtpagetsesand et pariicglas Wi ;ﬁswtbml\neernmlpﬁéw@e hens,

printers, QIR ma{elpsga%e@adcaa Wb beCrbvidR QirecNE atdaesg% Rijpliatét BRA 7 £Jerphgd | OUS
network actjvities. gg thenticates users and acts as a signing proxy on

behal f of‘ﬁﬂ?ﬁ@ﬁf?@%?%ﬂ“ WP o7 gp & ﬁ@??@ﬁ ion transactions. It also

provi des hBﬁdMﬁlTHE@EWR@ﬂ@WWEROH services. As described above, a netpage
e e Ver 10 T R BB Sk Sl LORLTREL g@m@wm%%g deRRLLPLI ons
and page instances e I'ncl udes any nunber page
servers, . euth opage g %@B@@? agsf vipwhwriptien tHashomigter I8 g pwiqys ppRlgdD Ger ver

al SO Mai Nt RSomB@kd R Wktpagd hdtRsik iRk n@AGR sRAGEME Mk Geaily Glala@RfabaidICh as
net page prl nters send netpage input directly to the appropriate page
server. THE™BHYE server interprets any such input relative to the
description of tApartciorr aspiynaidngeyphgettingd inaebpedelcl et Werncpegirhiocat es
document 'Qﬁmﬁé'no%@rs@mg % Aa0g; R, %’e&@%&cérf?é?&dtﬂé'ng’té@&%é(@oﬂx terDREGLEd N9 Of
page servers via its ID allocation schene. A netp a% printer uses the

| nter net Dt Bgreyeinamiss Sperahiy the hslp of fhelistgpu edtné e 8HF §everdOnet page
page | D 50mndepdnBentiingr pr@tuidrdpagddiness of the net page page server handling the

correspondi ng p?&e Itprelgset panrl]l%r receives subscribed netpage documents from netpage publication

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

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

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

The printer rasterizes and prints odd and even pages simultaneously on both sides of the

sheet. It contains duplexed print engine controllers 760 and print engines utilizing Memjet™
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A net page application server 13 is a server which hosts interactive netpage
applications. A netpage publication server 14 is an application server

whi ch publ i shes netpage docunents to netpage printers. They are descri bed
in detail in Section 2. Netpage servers can be hosted on a variety of
network server platforns from manufacturers such as IBM Hew ett-Packard,
and Sun. Ml tiple netpage servers can run concurrently on a single host,
and a single server can be distributedgover a nunber of hosts. Some or al

of the functionality provided by netpage servers, and in particular the

f unct i onal irinthegds FPifeidhds dygposehe | D server and the page server, can al so be

provi ded direct!| ¥ud Binng 1IR3 &hsiP B v AGBupidGR e@.sraﬁeri%ihlp@tgﬁ e REdipidat,, 1N a
conput er workstation, or on a |ocal network. i.S THE NET_A%E PRI NTER The
net page priAfERsp fod reinting ohpaep fmagss SThG fsteHimpge ProseRse {RIPYSRISOR P REMFEL page
Syst em andstangird EBs 7Tt @R if @aniae Miks doplexde pam dngdeodirdie:s UbsBt bfpdubtod. Each
printer h a._uni gue prj r 1.D.62, .and .l s _connected t.o.1fhe net.page
et wor k v o tBl BBl MRk aeigullBpec iBOE i RaSREIGED SV S LERAR
connect i onthe pgteads ingpriftdesineb-ty and security settings in non-volatile
nmenory, the net pagiRerdiot SHaEd foORDHifING BavB Be BSHoR boThifies SR TRIRorpAN: blatt as a
ter". Netpages unction

user is concerned, "the network is the co t

interacti \fé’f’ﬂf‘l%ﬁg’&'g?"%% S ShUPETIRETRE £ °H%3F-p“1‘8?“gF FHEh PRSP YS R R d

net page pagstes dnationasity Hop TR-printkd pazag] it dryystidklappairas hapbar net page printers. The
net page printer i I 4 I r om:

publication ser égl(r%gﬁ%gépa%yag%%(%ggﬁ%%%g%gggg}wgg%?g%t@ {a?floliens(gfg@\%%gglr@t?@e t he
page | ayouRrtersapmy pritteniqanofpatpecialised syrfeers) st slobis) Tagh rringsh pueper 8pleiskere t he
pages. BeCause ypd, sl sponadk icdsbbe @R tilidHRmb, AYOnthe 3R, RS dirdade REMLfic to a
particul ar subs% fbgr gnd.somare 0i nt cast tﬂ thg subﬁcréber'§ %rinter via
t he appropff 5% La il Stribrs e 18, g AePHAGRIO B8 ¢8 870 Sl PG PHEPS hand,
are typi cadsogiashwittalbht dactahenodoltter thedpogeni Sigps san baparegly imargetedrul t i cast to al |
subscribers' pripters ARA ddGARRNRRE bRk QiPAU e BELNShiter FRR1 BRLRAANE
publication server optimzes the segnentation of docunent content into

poi nt cast sMaMHIHY ¢ fesistetion serxgr bpn theelpgringokhe poi nt cast of a docunent's
page | ayouts, thea pafinRd efbodislaws thehktpdae pritidr isCRStBed ih freadd ietail @ Skdtish 6N t 0.
Once the H&hﬂtﬁﬁnem%mrﬁﬁﬁi%591%9§ conpl ete page | ayouts and objects that
define the beunent to ﬁgrprlntéd, it can print the docunent. The printer
rasterizesl-ahd pMemiet™dttinthaads even pages si nul t aneously on both sides of

the sheet. |t coRtRIRs s &X raarlisiﬁgé,rﬁl&&ilﬁg.Q@m;mél e%f&@x@l?rmngorint
engines utilizing Menjet]err] NPAQ95-SG 19 printheads 350 for this purpose.

The pri nt i fgmgoeseeady qraqt dnkit, RiSERFISYEIE AR dipers tleplerbotograpbiceprd Ofepon  of

page descrHgtel@ni; wide consumer acceptance, it is desirable that a netpage printer have the following

characteristics:

. photographic quality color printing
. high quality text printing

- high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption
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and expansion and printing of page inmages. The raster image processor (RIP)
consists of one or nore standard DSPs 757 running in parallel. The

dupl exed print engine controllers consist of custom processors which
expand, dither and print page images in real tinme, synchronized with the
operation of the printheads in the print engines. Printers not enabled for
IR printing have the option to print tags using | R-absorptive black ink,

al though this restricts tags to otherw,se enpty areas of the page. Although
such pages have nore limted functionality than IR-printed pages, they are
still classed asNnetnpegedy availalprigting retnplagrapilliofter clpraitpisgcsnet pages on

sheets of paper. MG %@%&ﬂdn%‘?ﬂnﬂ?&é Qthﬁese Bﬁdr&é@eg{nﬁs FR Yrent BHpri@ftti@s 1MOT €

speci al i sed surfaces, such gl obes. Each printer %gorts at | east one
sur f ace tylp‘@nte‘bﬁ%fwwﬁtﬁ%ﬁ%@gétwf?r@é@tﬂs b’lﬁ'@let%&cltnplpwwe@e ¥ra dropnirdemsptte t ag
map, for ecagh scmidag elat iﬁ&ﬁporéf&@@)agekv&@l pravphesdd Tabvikuked hlSld@ﬁﬁ‘cEdeB&ﬁ)mE&hQu&aﬁg tiling

schene actual ly cument bec o} hat
docunent 56’%?']?? g\&%&g 0 dqor’f’%n# q9 Ssm’véaanS i Bnn&n%cf y | n erpre?mé’(rjk Figure 2
shows t he misthgagEhepripageerallpings slcwjpcagtrsam?%ﬁ efiltiog elemepts HOP it ©rm p 609t dptl

i nformati qpe..idh Gﬁ;ﬁéxn&ﬂtepﬁh% 5egh Sinbithiagy ?ﬁx{tél Ean, 1kagBlha, BBWN 8 RAGE NEt WOT K.
A preferred enbodi ment of the netpage prin i's described in greater

detail in ‘S’%ﬁdll’ﬁﬁa%”elllﬁ%?aﬁ?ﬁcc"wt‘f"ﬁr?“éf‘@tﬁéﬁ’(‘f‘é to Figures 11 to 16. 1.5.1
Menjet[err] Prl ntriieaﬁd&lg'lélmmemqolag@rcﬁyxﬁte@mmamcapmﬁgaﬁye;zmmmg wile] Ata9s S nade

wth a wdg Sl el Bl takomll)cilogtalm?%n ceano adl 89, ora%ShWSQ%t&% el

i nkj et, pi ezoeﬁ S et 1 aser rop otogra
However , ftomse thangs gddurestrenie@eighamese, it is desirable that a netpage

printer have thelvfafal- El%@%f&@?ﬁa{tﬁgh%én%do%e the RRAL O @a@'&l&z@le%ﬁiohtﬂ{e col or
Iow rinter cost

ow i nic_cdeEe f‘]&@)ﬁ%éé“teryﬁet B :3%:%9%%1 6 “0hd lrllF‘E?;/ &M &t Ppreit i ng
hi gh pri ntdcagosipee tair S03ullet Ao Suate bdnepsi TOAthp rétivé hangtor agberPaatthd or m
factor | O;Wssglg%togmﬁog gHE éngq}lemg%ﬂSG 20
The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair
309 at the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The
combination of elements 308, 309, 310, 311, and 319 form a cantilevered elecirothermal bend
actuator 320.
Figure 18 shows a small part of an array of printing elements 300, including a cross
section 315 of a printing element 300. The cross section 315 is shown without ink, to clearly show the
ink inlet 312 that passes through the silicon wafer 301.
Figures 19(a), 19(b) and 19({c) show the operating cycle of a Memjet™ printing element
300.
Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink
droplet. Ink is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the
fluidic seal 305 formed between the nozzle chamber 304 and the ink channel rim 306.
While printing, the printhead CMOS circuitry distributes data from the print engine
controller to the correct printing element, latches the data, and buffers the data to drive the electrodes
318 of the active actuator beam pair 308. This causes an electrical current to pass through the beam
pair 308 for about one microsecond, resulting in Joule heating. The temperature increase resulting
from Joule heating canses the beam pair 308 to expand. As the passive actuator beam pair 309 is not
heated, it does not expand, resulting in a stress difference between the two beam pairs. This stress
difference is partially resolved by the cantilevered end of the electrothermal bend actuator 320

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

NPAQ95-5G



No comrercially avail able printing technol ogy has all of these
characteristics. To enable to production of printers with these
characteristics, the present applicant has invented a new print

technol ogy, referred to as Menjet TMtechnol ogy. MenjetTMis a
drop-on-demand inkjet technol ogy that incorporates pagew dth printheads
fabricated using mcroel ectromechani cal systens (MEMS) technol ogy. Figure
17 shows a single printing el ement 302 of a MenjetTM printhead. The

net page wal | printer incorporates 1689 b printing elenents 300 to forma
1600 dpi 39adencitla cldunbpéreR4 prven ttent. twd icgonptoi tint resiti sharntimFigoe $4(y). Prid nt s
cyan, MaOaR! e e Qo Btk i B oul Al B6AH AR AR i BRnRAPAL 1o

conditioner and I lp;?“ nting el ement IS appr oxi rrat ely 110
m crons | dlgephe 3geisirier YRpraxprerehe ink magivus Jf fomepeadineizeies iy serenehits are
formed on mz8d dhireeFBosubstrate 301 that incorporates CMOS | ogic, data

transfer, tlmng rive circuits f the
printing el enent §@'btem¥'em“frﬁ%&hcgfmrpem§ ‘%33?9 ecﬁl(%l)izg Malac%mé%gq%rﬁs c’qsnozzl e
chanber 30ofiginglipesifidnuTlds @dssie dlie BREeiE Phibe inksirap kv BT tony the1inB OB, intthpenokalyer ar m
307, the agllpée as AGHURERLe PRAM AL %&berkﬁ@ﬁlﬂ@%é’a%n&%h&é‘&%ce%%ﬂ pair

309, the active actuator anchor 310, the passive actuator anchor 311, and
the ink i MtBemssus3the active actuator beam pair 308 is nechanically joined

to the passive aEngatZ@EhobeaB%gﬁﬁﬁtrof aJofthat 3501@n pmtﬁhgaﬁ&teraﬁat féndﬂﬁéﬂme pairs

are anchored at. .t spectiv h i.n
conbi nat i dhi™ o?adl tgere?ue% éi% 8§GPa§88 ??5,%0:4%%, ‘ciiu%rf@% orm c?létr? |“1nevered
el ect r ot hel-4vedn ldne frlfout § 2o phia mmpkmﬂn@aghWéenﬂ@ﬂmmpaaﬂMVFd mpeirthe fggd an arr ay

of printi Btgmﬁlaa@% e Sird®in 352nf‘rhé1§:|nﬂﬁadaha§ & Q&% of%&élg&&d%mgfeleée@sr 30t i ng
el ement 300, The cross section hown wi thout ink, to clearly show

the ink iB5rene e oplng or fnes S sppbigsibyiredtrd¥t 11 con wafer 301. Fi gures
19(a), 19(b) andTdfrbed ts fresle sunoeaip @ pitirittraf duyiny cperatfon 2 niviztvjgedrd WfpI3BME | NY
el ement BOQtachoEd tgq‘ll;e pr&%éaﬁ)subg E&Q Wﬁ)lt pc? e&l:‘ﬂ' ?&&%ﬁ tleQﬁg & !:o spgxlidi %ngle%m ni scus

316 prior Intin I'S retalne nozz

chanber yh°§u'1g'ﬁ é‘é‘éﬂg{lé’f#@ﬁd}ﬁ ink dtohléts |aWkﬁfPFbrT°§t§‘U§ﬂt3fT6“°a¢Rjglmd hofge 33% FfPIFdl c seal

305 for m%ewﬂmmkd‘dlw @mb@omﬂ&eﬁs BiMedan e gulfeditMgt Iha Bin@lets 3318n306.
Wi | e prlntln i but es dat t he

cifcuitry r fro
bri nt oo itk s P Boks diig o cle PP R 7 Fem bt 5 PP e Ehe - da a,
and buffersawdh@ﬂdmm«amsdﬂa ve the el ectrodes 318 of the active actuator
beam pai r 3p8. ThisSn&paSSendn €l ectrical current to pass through the beam
pair 308 for about one mcrosecond, resulting in Joule heating. The
t enper at ur e i ncr Sgsstivesensing fevipe oﬂhﬁﬁﬁt@éwgeqﬁéém%ﬁ;y Ted8L vhish Waa s pai r 308

to expand. entﬁdeEd’l@bn@ﬂlSﬁB\ﬂ(els amé td»aahﬁlﬁre b.ejamoaam po3ftiGn {afs fm{apz@e&a eflimapd does
not expand s’ensor f?’lltl Q% Icprlsaasso Ef‘zﬁe wce ToVi ce%be \{)\eoentetgte ermltgge?ism arrs.
This stress FRIEREE™ IS Partial 1y '?eso Ve bYPPIRECERL T PEVEFBY end of
t he el ect rabwﬂammmﬁbeﬁda\jabngﬂat_@&r de@@ibed bard detpultbolpar ts systre isablystd sase 301.
The |ever @{em% it &%ﬁﬁ@t%hth@ 's@fag@mnfﬁ@ﬁentiéjabieng séﬁ%zﬁés%t &mgtrrate to

capture human handwriting (i.e. at 200 dpi or greater and 100 Hz or faster). Information captured by

the pen is encrypted and wirelessly transmitted to the printer (or base station), the printer or base
station interpreting the data with respect to the (known) page structure.

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

When either nib is in contact with a netpage, the pen determines its position and
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NPA095- SG 21 304. The nozzle chanber 304 noves about two mcrons to the
position shown in Figure 19(b). This increases the ink pressure, forcing
i nk 321 out of the nozzle 302, and causing the ink neniscus 316 to bul ge.
The nozzle rim 303 prevents the ink meniscus 316 from spreadi ng across the
surface of the nozzle chanber 304. As the tenperature of the beam pairs
308 and 309 equalizes, the actuator 320 returns to its original position.
This aids in the break-off of the ink.droplet 317 fromthe ink 321 in the
nozzl e chanber, as shown in Figure 15? The nozzle chanber is refilled
by the acthmmmmhrﬁheesuméa@e1@en$uemmdauuihénﬁeﬂhecueﬂ®ﬂﬁmeEigunbiQO shows
a segment g LLALDEAL Rl by a{e,-%h@aaetheoisénrs; ey ob of h@o“lnemmms ihe

printhead i's't aper pI cal
direction %ﬂctlwﬁen@e@mag%ﬁémh‘ﬂ% %P@SS%WF%F?@ P‘Eﬂdﬁbﬂlt“@f ?%‘Bf“ éaycorrpl ete

print head) mfo}«ﬁlfhﬁdih ot Dhdrr@k. FidRmPap @k fir& RYA’d BaStonfidicus fvied allg, iss3t head i n
t he dlrect 52 The grlnth np s 6 rows of interdigitated printing

el enent s %ﬁWWﬁ? ﬁ&lpﬁgngﬁ§mco ors or types of ink supplied by the ink
inlets 312 To piTi ree detéripimes thaaprisitien &1 pfienggond! ifs hib optienethaa dy ueihg dn

oper at | on, y2RRerbe AL ey SF ndA: b AR RaLifs BE halhegdupubst rate

301. For each nozzle 302 there is a correspondi ng nozzl e gua hol e 331
t hr ough whicERutesHEe Rosikonf dfs ik slatiyedo fhp Pedmmﬂf PPENFR RErSPEFHiRe EI?P%ODg%%r d hol es
331 from igREamgRg ki ﬁedﬁegioxbé{ry}aameﬁenbptbe m:sth@gh 0 Ilmennmdeﬂarun&,offhh tag emed air is

punped t hrough the t he zzle u S during
printing. bIﬁul%l"ﬁ’r Svernt { ta &' nﬁ’aﬁe Vi mveméhf ﬂmporlftl)o?azllqcé aﬁa ugtg ed while

t he pri nt ewositign regdjution zs_qt@e Tiglg © }Neftdpwagve mﬁernun'l’ eevlution rlewettfeh@fm@e @edﬂfr@eg of the
net page syég gh&§ typically a pen 101, which, using its enbedded
controller is able to capture and decode IFQPOS|t|on t ags fr8n1a page
via an i mage seﬁ‘é"ci‘rc‘m“ﬂ?lé‘“Yerf%l@Be‘%aé%‘g%?ap?l?d & A QL Upkst & WA eSSty ded

W th an apfgepeioptime:-dianptdgen b@ltipﬁromﬂie psgeNisitifngl byatpercdohwy evestand ¢onfplerd byl

vy el N0t e b RalRSELRSthe Sl Bl R Qe 15 B UILEHL WenRBl e 1 O ST

when the nib 1S in contact wt e pen I1's a to sense
tags at a eeaf ) cbingest whichy @d%reormelasyfwemmmﬁhmmwcmnﬁé theptrake. gt 200 dpi or

greater and 100 HghQkipi@Hkehds-a dunmrsa&unp@scaa@&%@mby allbhiBg aerasarso
encrypted and wirel ess|ly transnli % 0 nterlggé base on) t he
printer orPHYLLPE} P?Sﬁ?r?p?rﬁioesre& &cnf“h £ 't Ao é%imtf’ €' (known)
page strucﬁﬁremﬁmhempmetﬂrﬂedmembddmmem$a¢ﬁsﬂﬂwmnmétQQQQMpEﬂhopsmamés bot h

as a nor ma. ARK KLAhiditnBG ke AR ot &Qpenrmgt&e aghe%zaﬁgluaﬁ arbR6r dUBR A NO

aspect, however, is not necessar using t net pag systemas a
browsi ng sy twemreiedjiapn spplicaiRsrspge rrem&ee@ ibig S“éﬁlf%ftoé? ?Pé{war“rﬂverafsee?ém Each
net page pempirbnk bBghicat ered Wi th the netpage system and has a unique pen |ID

-61' F gure 23 Shg H%nggﬁpcet %8£§fr afl Semb las nogﬁe%@ﬂlggetn:]g %sg'%qgn.enetﬂé rel ated

informati on main a regl on server page
case of the default netpage pen described above, either the marking black ink nib or the non-marking

stylus nib is current. Each pen also has a current nib style 825. This is the nib style last associated
with the pen by an application, e.g. in response to the user selecting a color from a palette. The default
nib style is the nib style associated with the current nib. Strokes captured through a pen are tagged
with the current nib style. When the strokes are subsequently reproduced, they are reproduced in the
nib style with which they are tagged.

Whenever the pen is within range of a printer with which it can commnunicate, the pen
slowly flashes its “onling” LED. When the pen fails to decode a stroke relative to the page, it
momentarily activates its “error” LED. When the pen succeeds in decoding a stroke relative to the
page, it momentarily activates its “ok”™ LED.

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

the digital exchange of drawings and handwriting, for online recognition of handwriting, and for
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network. \Wen either nib is in contact wwth a netpage, the pen determ nes
its position and NPA095-SG 22 orientation relative to the page. The nib is
attached to a force sensor, and the force on the nib is interpreted
relative to a threshold to indicate whether the pen is "up" or "down". This
allows a interactive elenent on the page to be "clicked by pressing with
the pen nib, in order to request, say, information froma network.
Furthernore, the force is captured as,a continuous value to allow say,

the full dynam cs of a signature to be verified. The pen determ nes the
posi ti on amlincoriifgnaticatf dgnateks.its nib on the netpage by imaging, in the
infrared spectrui, Iﬁﬂls%n%@ss%ﬁfhaﬂim& B&ta@ﬁ;ﬂ%daé‘ne‘p‘&é‘ep\‘lht‘éﬂxmatsiﬁo@ifanéei}é‘dld“' b. It
decodes the nearest ta nputes the position of the nib relative to

the tag fridh W&%@Fgwﬂﬁé&% FeBPied & arieen ) sty and H”éke“?‘iﬁ‘af@re‘ﬂf 44y and the
known geonindryssioh, bhilicalpanheiddios sPenAb bnaligasirdmndhaandihoin tle@saérut i on of the
tag may be | ow, jhecause.th e.pa verse|
proportional to F&l‘e '? enslsl%lgoiI fe nge{ltglﬂfm% t@l’%nm}ngegng qtmoghwl S quite

hi gh, exceledrngpatitief mmﬂwmmteegbbqytlnuew hammgeé}fhﬁrbthe awnciel PReE @sdraiiie i t i ng

recogni ti Ofinec BRI priaket, hgg@fe;sg]llya,{,ff&gd(ﬁ@tal@ﬂ@et page are captured as a series of
strokes. A stroke consists of sequence of tine-stanped pen pgQsitions on

the page, initiafég & bafeﬁ@tﬂeﬁmm’é\‘}'é?ﬁ“ A pgmETs P hetadt aByete e fequent
pen- up eveittpaged bsmlrﬁkﬁapers.malcaomé aggedl, iniit Mrdelyeimpageal | vhidhQprinfer &hyen et page

whenever té&?“ﬂ“‘f%ﬁgﬁg a{:&ggg&*@acﬁﬂich under normal circunstances, is at the

commencenen stro netp en has a current sel ection 826
associ ated with pprefesed enpliodigient jabthgpea s Qgeéﬁﬂ 996t grentardetdiloy Seetien pelrevidper at i ons
etc. The S@feﬁg‘-_{eltmgdreﬁgttd fpestanped to allow the systemto discard it after
a defined H g riod. The current selection describes a region of a page

i nst ance. conSFPAGE WFERAGHAN st recent digital ink stroke captured

t hrough the pen B“Bflratpagt@nﬁtﬁéﬁheceb’a{ﬂﬁ@ﬂ'&mmngitoasteﬁe fbém Gbigenpaigehen the peniis

i nt erpret ed.j @k AR @Lgeqnﬁ%@&%{lﬁafs SFRRNEL 4 Q0GR ol e béh PRl LI 0 an

appl ication via a se ectl on activation pen nhas a CUI‘ rent
nib 824. THE®E) smpteEen ol ass stipke- Tap Jafa gllovsHbe it of t%lmaf%cylg{ 238 2t t he

case of thgsodietduletactietiprgeo pe&btedﬁﬁﬁrah&)@dnd@bmem&leﬁmﬁ;osﬁdmngr&rtﬂelpag bI ack

ink nib or non- t n|b|s urr

current ni rﬁltaté‘ie ik %tolf"‘l'ﬁl?%m S%F Hlélcﬁ'mﬁd % oo the %%?ra‘%‘erﬁat msol?"ﬁ the pen
by an appl vicét Dblﬁ,, thepage 1P A0 pléthqombeemtp@hetmwomwess ef @t—:mmge pageedrer I rom a
pal ette. Tvblﬁch%t:@aﬁls%e oBrrBpoadi aé ,ﬁﬁé ﬁstmessalxbthéwahﬁl@% %k@{o% ﬁﬁ%etsbrv&'he

current nib. Strokes capture rough a pen are tagged he current
nib styleX Wieﬁ%et“ﬁ%re%etlﬁlwe@gﬁeéﬁléaﬂsfawgfesaei@ntmnyher@ﬁﬁebwégerdy {%glﬂea

r epr oducedofiti raéwant padelerSdryin @ dathkNEadhheGlaget doRjsts@F € cdnip@d @ﬂge lapm namamed he pen
IS withi n ée?‘s,{]sgnt}y Y ea,petgzit:g:sgzgg\%\%erwr ESRe Mowrcll h[fhapetge "fla?rou? QRI4O, s chtahe 261 at sl owly

flashes it decode”a ive to
t he page, fonts and pieces of text, typically stored elsewhere on the netpage network.

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

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

There are two kinds of input elements in a netpage page description: hyperlinks and form
fields. Input through a form field can also trigger the activation of an associated hyperlink.
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nonentarily activates its "error"” LED. Wien the pen succeeds in decoding a
stroke relative to the page, it nonentarily activates its "ok" LED. A
sequence of captured strokes is referred to as digital ink. Digital ink
forns the basis for the digital exchange of draw ngs and handwiting, for
online recognition of handwiting, and for NPA095-SG 23 online verification
of signatures. The pen is wireless and transmts digital ink to the netpage
printer via a short-range radio Ilink.,,The transmtted digital ink is
encrypted for privacy and security anc?i packetized for efficient

transm ssitth] buHypeslirdsways fl ushed on a pen-up event to ensure tinely
handling in the pg t

buffers digital R wg%]ﬁifsﬁt}ﬁg%gaﬁtsgﬁmgg&egs%mﬁ%rﬁ&;tedg@ﬂgﬁggﬁ%@]&g}&g gover ten
m nut es ofPﬂeGﬁteﬁmEFeu’éhmB?WXSteinng When the pen is once again within range

of a printer, i tAtmﬁaﬂ&k&:[ealearsm Ruekifrey ad am@jubrah il haMIRERtIGAsh dahe

regl stered w er but ecause | d resi des
net pagl%"é lﬂ‘gtaﬂ“’%ﬂy%{%"lﬁ“ %ﬂtlfio %'hnlfyﬁ‘gﬁ’?}fé? {%f)? loafiqn- 4n E?Ia“e%mrf& e a]glé}lerl al

vvh| ch pri nslerthasysien t sncludeo tirmsdr’s aplicegomiliak 1B t65 amjherjapqrhn@wbtanauqnl md.a A

preferred (ﬁgm ?%i@ﬂ is Qled bHG t&%&lﬁlk%ﬁgcgrdgdoa%quv&tg& &t itk nhdySection 6

bel ow, wt retrerence to Figures 8 to . GE | NTERACTI The

net page erﬁ@Prlléeﬁemé@@%faﬂa%%OWE‘ﬁFﬁ%? to a stroke fromthe pen 101

when the pen is wuased ;iygbrﬁumtleraaﬁ;tatew,vim&p@erwﬁraagﬁdsla refjiet @oseebptlatien 3 of the

tags 4 is read by 1? ecut.e a4 myenent such as a

stroke. Th&™ ra?onﬁ“e Orphe‘”lp hcaimils lde[? 1‘%‘jh(%-“"ulaprp PRI RO & AR ™M ES s oci at ed

i nt er act i V& ietemiredin tieqofyel mmm&amw@mewQOemkmenWéweém&s ive

posi tioni ngs Qf»m%ﬁ}ﬁerﬂﬁpssfsr SlaalilcKn thyPerkREs AP Shdva @ﬁgﬁbﬁoﬁll«%&m fpendi cati ng

data is transmtted to the printer, where it resolves, via the DNS, the
page | D 5@%@?&6&@%{%%@05 ﬂtﬂ&edtdﬁ%lmﬁlétkas'faﬂw@glé Paﬂfef‘iﬂﬁ%mﬁé‘tfﬁag“efmaage
server 10 hy)ﬁh]uﬁhubﬁm it adnla@oﬂdlﬁ@ fcﬁﬁﬁdt&ﬁ@ﬁlwﬁlﬁoﬁga eRgdn hypsilisinoemi83@.cutdnt t hen
transmts t r a h

i dentified e?ﬁmﬁn tgea P llwaet%onsf e lgr%nt% gﬁgntcﬁma I‘al Sﬁln k. “Bﬁ% ecg\?ﬁeﬁg&% ;‘%lv% t he
address  ohe inkication| meay ggfyn palgée Baéﬁ V}@Pmﬂinhglmgtheaeflﬁlé me%ﬁ”ﬁ@t‘kfd@@%@hm sts of

a conmpact \pAGS: dppdkRULr IRhdHidh Bk diffQEs 1@%@@ Eaéh Bypedinl b0 BRraPaEed BEr Ver
(see below).. The page |ayout ref rs to objects such as imges, fonts and

pi eces of YHipormalosiisup eds‘f’&'?é‘?? 1@f'%where on the netpage network. \Wen the
page server r eceilke®rrtdpendsip rhgpedink raghmde 882 penrds i transadtion Y 8 vthivk cpabre

descri ptiog.&d i M&@gf%bm%f&%em Jg&lneﬁl Lﬂnﬁﬁm@%ﬁgﬁt %maﬁg@amm Ghiglgpent of

t he page SCri e stro ersects hen able to |nterpret
the str oke“SFfr?PqCﬁ’é despietteoepplisptioptfer exgmpde oFhoppiae Gag| %f\P&‘Fﬁfngé’Fré‘i‘?E“ﬁfnmﬂm"dcl ick" is
a stroke mrp&cﬁmggbﬁﬁm@eb@momemrbet ween t he pen down p05| tion and the

\?\zlbiﬁqlugng C'P Ie\l’/] a,t" glafposnlantélmglgdeggh% ptgl?;[ (r:]urrent sglecttlgnagbGSJS g%elec 100 hyperrrfEl nyk agt]i’lvg%lonAn obj ect

The system mcludcs the content of the associated form instance 868 in a form hyperlink activation,

although if the hyperlink has its “submit delta” attribute set, only input since the last form submission
is included. The system includes an effective return path in all hyperlink activations.

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

A form defines a collection of related input fields used to capture a related set of inputs
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click typically requires a click to be activated, and accordingly, a |onger
stroke is ignored. The failure of a pen action, such as a "sloppy" click,
to register is indicated by the | ack of response fromthe pen's "ok" LED.
There are two kinds of input elements in a netpage page description:
hyperlinks and form fields. Input through a formfield can also trigger
the activation of an associ ated hyperlink. NPA095-SG 24 1.7.1 Hyperlinks A
hyperlink is a neans of sending a message to a renote application, and
typically elicits a printed response in the netpage system A hyperlink

el ement 84Hroigti@ptintd mpagehs fappllovoatisare siminbicoh mhapebrederapten waticaten of t he

hyperl I NK, goffvard &@Mg‘ﬁ@h%e} dentifies the hyperlink to the appli catl on,
an "alias requi red flag which asks the systemto include the user's

appl i cation al i aé f4mm 865 gropmelemprpifp i thycdosinpept higrarehy It wiifpptely copf@iatd bt i on
whi ch i s ugegnasad amen{ayweAIfmmknstascerses:@]rrehads BFin@d fnewo¢ oftador@r Tt &pP@Ar s i n

the user S hl Sto?[ﬁgid mstances g% #chgfjr(esggnﬁc?mﬂe ﬁe(l\'ci AS%en ISQ“JQI’%H] {“orm %&&V\@ed n Figure

29. \Wen & h KPS et iva age server sends a request to an
applicati onﬁtan@dntevmgﬂs@la@da vilipe87iewhoer ke d’dneldaptptbp e@e oo e carepngedng fidded by an

appl i cat i Qienlefd ©idh ﬂamhre be%oramﬁur kO partibdRr ipBntE LIS MRMd, 6. AR AQE BRI Way
via the DNS. There are three types of hyperlinks: general hyperl i nks 863,

form hyperIP‘?rhll’{%“eéﬁ%pag?injaleM%?FBW%?&WI‘W%”@@A as shown in Figure 30. A
gener al hyper | i NRach €@ inspdednenitates 872 GHes indkcads whethérnlecfmd® attive fiozenor May

Si rrpl y S %un@mﬂt pou? %ref[ ElheﬁeAtf%rfuafs ?cglrevv%{en '&As‘t éx%éem AI?%B%r clo&n@%(fr& gﬂc ﬁ § he

correspon brm e application. ction hyper mts the
current sﬁanebﬁferp hegpmehwbmiged pneaedeehits ubmipsing hyperlinkyhas besp e%irqtqﬂnu@e@ht ains a

Si ng: e- worgh eﬁﬂ(hea‘nst“ees&m d@h?.";] atemamlt Q\aforn{ heoneppdlrtr ﬁ%lﬂ?ﬁsmoxreeg rt;u;cn a i
si ngl e- page doc ivin e word ani wi t hin in ic
it appear sf°meeS‘ﬁ ‘?‘?“éfh ng‘tafe%?fmlpﬁ%e Coﬁmi’ﬁdf gg?"@ﬁi‘pqrf%{w&ﬂg”@é’me%ig Lhr@%b(?ﬂ ink type
i s char act®tivezededsyhe fnrest speciffed tifitiie. Svhile sheforinis bdtied fre idpaeis alpied.dati on. The
cor r espondiBgIYRRLkIRK obAShBRGE A EFR A SRerhBRGFEHIPA, Ryl Ch_can

be specific e page instance on which ﬁ%" I nst ance appears.
The t r ansdetdngn When de forp dreastiverqy frogpaclpmy jybuissiqnds gfiowed. tAé}Y ﬁr?élphfﬁﬁrﬂrne%ﬁl on, for

exanpl e a foﬁmﬁ@megmsaﬁl&act&%omdrlhg]emr&haﬁeﬁ eﬁarsmfamr%srépyna purchaS| ng
application on bE ﬁﬂf aof the use rt (Q%Q)s %}emfl ncI des dt e, pen’ . saeurrent
sel ection 826 i n- %" {EPERENEH® AYFEILi G hed™ TR En T 09H $U8d emtf %8 udes the
cont ent ofprévidingassion bistes Tﬁl@ralhvrsmﬂblarli@éat@f)\@rswn ofa ﬁ)@frlmammlalr fimkpeget | vat i on,
al t hough if pd AeudyBehLidkphas its "submt delta" attribute set, only input
since the last formsubm ssion_ _is _included. The s¥stem i ncl udes an

ef fective ret ur nAb&PY 1§ Aptapd asiigialink Digital ok S (A0opehot 2 s¢t phymssmaik 88k oup 866
is a gr ourgr@ipemnsaclsatswwm ofsisRas a an o sgarinake d74) EpdirstokakconsBs of skdwh i N

E;/gg:: |ei :I‘gl]k- W]tarppeh 981 positions ] CWG Searghhof wﬁlgﬁ]als%%ludés pelg on%lntgt%g Qﬁd niiﬁmtcg q‘heq(ﬂé)lﬁlo , the

mk class diagram is shown in Figure 33.

A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, or a
signature field 880. The ficld element class diagram is shown in Figure 34. Any digital ink captured in
a field’s zone 58 is assigned to the field.

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

A text field has an associated text value 882, as shown in Figure 36, Any digital ink
captured in a text field’s zone is automatically converted to text via online handwriting recogunition,
and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see
for example Tappert, C., C.Y. Suen and T. Wakahara, “The State of the Art in On-Line Handwriting
Recognition”, IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol.12, No.8,

NPAQ25-3G



associated wth the group is activated. A hyperlinked group can be used to
associ ate hyperlink behavior with a field such as a checkbox. It can al so
be used, in conjunction with the "submt delta"” attribute of a form
hyperlink, to provide continuous input to an application. It can 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 A form
defines a collection of related input %ields used to capture a rel ated set
of inputs NPA095-SG 25 through a pri% ed netpage. Aformallows a user to
submi t oneawgust OPE paraneters to an application software program running

on a server. A fﬂrg}mﬁﬁ ﬁe'ld%a?an% terrﬁ%%{%f&g,%d’l LR §E§esh%€yﬁgﬂé37hw archy.

It ultimately contdins a set errents 83 A form
i nst ance ghgakigkxapmiehing signgie ﬁftl‘éﬂzqnﬁ@tﬁ'&?fe"’éw@? Vﬁlﬁ%‘f"% regpect dieddeatisof of a set

of field iRSEHABCEDHER amm &@taﬁ@éﬂhﬁﬁ:ﬂ@ﬂﬁc&rﬁbmﬁ srendf o 6f varloR MR IELI i3k i0f t he

form Each field i nst a ed val.ue 871, whags e depends
on the typ%“eéﬁ“dtaﬁ%“é‘é? g‘Sﬁgﬁﬁ €r’]’f‘ﬁi gf‘ E#Sé%ﬁe i EREHe TSR ghe\;’alf%sg Y ecords

i nput t hr quigie signpaetkcspbaiic tqz)thb aipBaltidnovhiph iowsst teniomms,. Ohline sighalweowgdfiirainds or  nore
pr I nt ed ne&eﬂ%gge?smoa- ﬂgc fop g)ég}n]ﬁl %ﬁmﬂbxﬁﬁr Q’H‘d ioétlféo%tdnﬂtlé: S@:A{iﬁ \Se%ﬁcagaph form

i nstance has a status I ndi cat es her the formis active,
frozen, submriter @Gﬂt‘fV%‘P’H—B'F S@i@rﬁfﬁ%éﬂ RﬂtF@qug?‘l%?eY?l\?%Wewg?)t rst printed. A
f orm becones fr 0zqR1¢@RERnt lis hiddSn if & GiREL” adviduRlidReb aanaBshHSddmchitdael ronce one
of its suhm ssi.on erllnks en aC|vated unl e h r.link has
its "submi aveoaéll"fpﬁt'z%e&nralpﬁftaré oestmp;ﬁc? 6té’(%haVéanaSS°° i ﬁefd V%ﬁe ylﬁcger i nvokes
a void fom’quecte@etfonhdatmwkmntkdtﬁqmucmgﬁhtrﬂﬁdmg@m@@mmnd A f orm expires
when the tine t h%ditﬁl% mom%dp%ﬂass@rﬁé W&g]ﬁ)ﬁﬁﬁ%gé d‘;lgﬁn c91r am) Be 1%&%&!5;3&'1:{3(1
lifetime. Wile the formis active, forminput is allowed. Input through a
f or m whi cHomsfiel8t active is instead captured in the background field 833 of
t he rel evant pagBecalhsélﬂfcaiaﬁﬁmtlﬁg'lﬁdébgﬁlh(&l flgFitiimi Borl&Clohling” (k. \fnfmez:eaas tof tr m

submi ssi on, i S aslolf € pen mov matst J{pt tQ‘oélug'n‘ge Sith acggssmo s E@n? o?r M1s not
active or Frozen is rejecte Imstead elicits an torm status report
Each f or mthagngsh i eanjrecogpias Gelroatdéﬁetéla‘vmﬁfﬁg)chwcteﬁ with yelativabnhighresuesae ggbader | ved

fromit, tzh%ter—%gl\d&fd'ﬁgun@ DhEYE S IAORriti Bh ANt mi;huz Sof AahdWBngals! abilatidafde | at est
version of a formin a particular tine to be excluded froma

sear ch. AIﬂe“ﬁ’?ﬁmerlngle&‘ﬁﬁ?"ﬁfr@ﬂca&"g’eé‘?“ﬁ"iﬂ‘f%‘g’ I%Oﬁfé "%t al i nk 873 consists of a
set of ti mestanpbititdtickpis@lready Wsdscobsish, of @ aqienafof whkshAwyonse shish gdrtsdn set  of

st yl ed st r%é}géul ?’eﬁqegggg\%qg 8&1 edtd Hl%é ?“r‘%ﬂt%fdlgﬁalﬁtsﬁ% regdy%tgﬁgtggonp en

positions SO I nc €s pen ori enfation an b force.

The di gi t a0y sitplie st appended amnmert§ digiahipk psariigwppadaizte tr fepkgrogndefidhent 845
can be a Q{;@ﬁi@@gf&[eld 877, a text field 878, a drawing field 879, or a

i tal i @ggo@d;lggagt#%' 0 B SIRBbua 50 1 LAGA &5 UM LKl oure 34

Circumscnptlon of one or more objects is generally interpreted as a selection of the circumscribed

objects, although the actual interpretation is application-specific.

Table 2 summarises these various pen interactions with a netpage.
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a field s zone 58 is assigned to the field. A checkbox field has an

associ at ed bool ean value 881, as shown in Figure 35. Any mark
a stroke,
causes a true value to

Cr oss,

a fill

zi gzag,
be assigned to the field s val ue.

A text

an associ ated text value 882, as shown in Figure 36. Any digital
captured in a text field s zone is automatically converted to text via
online handwiting recognition,

and

e text is assigned to the

(a tick,
etc.) captured in a checkbox field' s zone

a

field has
i nk

field s

value. Online handwiting recognition™s well-understood (see for exanple
Tappert, C., C Y. Suen and T. Wakahara, "The State of the Art in On-Line
n Pattern Anal ysis and
nt

ﬁgﬂmletll %H&ggﬁ%g'ly&g;’eﬂk'%ﬁé%g%ﬁ 8‘6@%&026 August 1990) _ A si gnat ure

field has |anOblisstoc| atBuedi ¢i t Aendmrptat Ur e val ue 88%tioas shown in |Fi gure 37.

Any - di gi Uafsohifk CREh&FRET ki)l S gnafur§utfrﬂileaicﬁorﬁo%9;ﬂﬁ§atfoﬁ automatifcal |y
verified fith resppct to.the Identity the owner of the pen  3gnd a
digital silgnature pP™ he c@riflent of thes'ftt'j"r“rfP’Hfto\ﬁﬁli"Eﬁ'of‘he field ils part

gener at ed |and assi g8iedlioh O Hd].ekfl eld s vad.umSe'Ebt&)ndd;@dluéﬁtuorsl gnature is
gener at ed '"" FRGRSHS S S pF et Asa g t9 t he
mﬁ‘i‘ Phe AR onl i nd r%g?

£1 0~
T T I Cy D'JC\.:I T I \ 97 L\
applicatidgn UW'&‘ f'%ld‘
gextf or ex&amphvdin®| anon@onyert Bigitah mll (aGextL assig teert to" Aut omat i C

ure verification isg
wel | - under|st ood (s
Signature |Verificafion angd Witer |denfddication - The State of {the Art",
22 No. 2 ..19893 A fi is hidden if its

Pattern Rgcognitiop,_\ol eld el epent
Digifa| iftien fi gheredgiditk 83 not have |an i nput

"hi dden" dttri but ePraviget .
zone on a [page andis@p&trenotsigaaept 1 NpUVeri} digikbink Sigeturgigensaoci atied fiel d
g the

value whidh is inpluded in the form da n|r
ig" commands, &@taY‘ﬂ&%gﬂ% fér ég%siﬂ%%t?al ifndi cati ng

field is qubmtted] "Editi
del etion, {can al so| be recodnized in f dsignaturelodisid Because the hardwri ting
%n (| nam cs of

recogni ti gRorl gOTT M POk oL ASigrWigitl ka6 BSFent idclieh )

t he pen nt)1 rather th of-fline \ —e—W-th-access nnly to a b|trmp
of pen

mar ki ngs), it can recogni ze run-on di scretel y-witten characters
wWith relatively Thgist@C@atitans,, cuwint dabition foacanll pebchhe shdpemadentsts simply nf thg phase.
Awiter-d n f. i GalLY 60 at.ed over
tinme, homelg‘%reg&pém@g%méa %%%P%%é%}cfu&ﬂ?&r zrrlll?géléfw%eéessar;,e %ﬂlgll%t aﬁji nk, as
al r eady St et to engaregiotbly eha"lefequence of strokes. Any stroke which starts

is

Hodr'

i P a parti gul ar Ted ﬁ%@iml%kzc%}&edﬁeie@pﬁd’kdﬁ@eé&&dbﬂﬂ& n@bREBARE 's@vedmiﬁb al ink
stream rea or Inter tio n tro appended obj ect's
digital in®" I%'é‘ﬁ'f”i“ge ‘ﬁ% thﬁ"e%?og’gﬁﬁrs'g’ﬁﬂt&dﬂ 1@?@1) deatod o' Qf’ T nk

stream Di g spalicaiianko maptagateelds randigibbinbeokld it ouprdt the @lzdialicsnversibesyphetted as a
sel ection %ﬁek% St b g/r[t@ﬁ”gﬁﬁﬂlsoéah 35 RImpRNEvdNe hgngﬁn%tgbénﬁ&lta? wk SppAERGT al |y

|nterprete eCtIOI’l the circunscrib
level for forms which fail certain application-specific consistency checks. As an extension to this, the

entire background area of a form can be designated as a drawing field. The application can then
decide, on the basis of the presence of digital ink ountside the explicit fields of the form, to route the
form to a human operator, on the assumption that the user may have indicated amendments to the
filled-in fields outside of those fields.

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The
process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830
to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at
887) a formatted element 839 whose zone 58 the stroke intersects; determining (at 888) whether the
formatted element corresponds to a field element, and if so appending (at 892) the received stroke to
the digital ink of the field value 871, interpreting (at 893) the accumulated digital ink of the field, and
determining (at 894) whether the field is part of a hyperlinked group 866 and if so activating (at 895)
the associated hyperlink; alternatively determining (at 889) whether the formatted element
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obj ects, although the actual interpretation is application-specific. Table
2 sunmari ses these various pen interactions with a netpage. NPA095-SG 27
Table 2 - Summary of pen interactions with a netpage Object TypePen

i nput Action HyperlinkGeneral CickSubmt action to application

FornCl i ckSubmt formto application SelectionCickSubmt selection to
application Form fiel dCheckboxAny narkssign true to field

ext Handwri tingConvert digital ink to text; assign text to field

Drawi ngDi gital inkssign digital ink to field Verify digital ink signature;
gener at e Siogempdnds eSh dntlink etingit taad ifSogaratativge (20899 ghentorapsidge lopglinkal
Signature Juinfi ). h BORRGL GUTRGE RPRRSHAL bl Bl 5907 e Reied bRl

selection T ZSt emnmal ntains a current selection each pe he
sel ecti on Bofigibik oktheprckereypd fi%833nﬂ§1t°°wé)ééﬁt89]s)tﬂredkféweiaﬁselﬁrt%&e |°WT"P‘he
backgr oundekdtieh 8b6 of thecusit p& isaﬁm'tasle&&yawregﬂmafoheerman inactivity tinmeout to

ensure predictable b ior e di gi j tured in ever field is
retained on the iﬁél%l’eg?a s\{mwsade-g]ed ﬁo V\i)artd{gs&: 89§ Fesssowal‘luslrlr:] “With the

f or m dat a wilserthe muﬁutﬁt@dlwalsmatﬁewis tirderprited @;gp'ﬂmg:'attheowe OF Hestichl lﬂ@ws t he
appl i cati gRukQ chihELF f@@%&ﬁm& E‘a‘? 8§6?\06h9lhe9 e BHe1al 1K cﬁe@l@su)l ghal e SSUSRREL: e

ori gl nal conver si on, such converS| on of handwritten text. This can,
for exanpl&eital ﬁ%ﬁrpeeéenﬁmﬁdqnﬁke%ﬂeéﬁﬂ BHede EHESap PT Wi torbe ekl @¥uet or £ or s
whi ch fai |alt€rﬁd’tivéljr Bet@Rinlng @aaispmmvhamemefﬂen ICORSH fRideIne ¥ s6 b@ﬂekﬁng (Asaoanhsext ensi on

to this, t tire n an a
drawi ng fi e%ta] RETE) u T I cgﬂ?lo r?q'?:l ﬂﬁ%agﬁmpnéie regmmgh()l(})sr?tr)v't% se @&O?ﬁ
presence ohe @n‘gm@bmpw tegyipe the Beld valng; adimpdtively detefipipinglet L) Wm@el‘fﬂ@rﬁﬂd it route

the formgade RUABR iQRELRTN gfat 908y e @Sﬁémis@ﬁhnﬁm%eﬁa% & withle have
i ndi cat ed amendnents to the illed-in fields outsid t hose elds

f

Fi gure 38 SRS APHIPHHE FrEFTtER ST e iBR @5 T 4hT dig %lﬁ“FW@ t‘éﬁ"‘inﬁb‘ﬁ? %l ative
to a net pagﬁespéﬁhﬁg fojorn, 0090 Sth Cl@rslp SF the afgistra@ior kenicngnd (usite B8ddn canstspeke: from t he
pen; identl Vi 0 o 1 : e D50 in
the stroke Te ege n% ??le&év%oﬁgw%ﬁgg@dgg@%%%ngé%ndég?%ﬂ]oln gg; dent| fying
(at 887) theﬁe@r‘ﬁblfted el ement 839 whose zone 58 the stroke |ntersects
determ ni ng7 gat Bfspsem@idepimdlae formatted el enent corresponds to a f| eld
element, and if so endi n at 89 r ok t he digital
Tnk of the fiel d AR EVE P! ‘%Fﬁ?‘&‘%‘ﬂ“ﬁ&ﬁ’fg "é%%%q?ﬁﬂ@ '%thgﬁﬂﬁﬁ?éef"é*a i gi t al

i nk of t heopbed drectlznd form, page and document instances.

A page server command 907 can be a void form command 908, a duplicate form command
909, a reset form command 910, a get form status command 911, a duplicate page command 912, a
reset page command 913, a get page status command 914, a duplicate document command 915, a
reset document command 916, or a get document status command 917, as shown in Figure 39,

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

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

A duplicate page command produces a printed copy of the corresponding page instance
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determning (at 894) whether the field is part of a hyperlinked group 866
and if so activating (at 895) the associated hyperlink; alternatively
determ ning (at 889) whether the fornmatted el ement NPA095- SG 28
corresponds to a hyperlink element and if so activating (at 895) the
correspondi ng hyperlink; alternatively, in the absence of an input field
or hyperlink, appending (at 890) the received stroke to the digital ink of
t he background field 833; and copying gat 891) the received stroke to the
current selection 826 of the current “"pen, as maintained by the

regi stratieifh tehavigronmndicinaie 88rvsh dine mecientint e hrh bowpdresita fomh, bénehe 893 in
the proceS&F@a@ %e' %rxﬁlagcy{s dlréére{ed%%r Fﬂc&@ M&Maﬂ& qgrééét%laﬁ@éonﬁd&lfd of a

field is interpreted accor to the the field rocess
consi sts offodyess e PGPy at ﬂlsgerjresmélf‘swéﬁgetlpféaﬂfq Wity thesbagkeropuk: Eﬁ%%ala%d (at

897) whet h&é’carﬂé’dﬁlfﬂﬂb@bh@'tanisﬂbnﬁ&ﬂﬁﬁ@t&ﬂhﬁorﬁ, tﬁ'ehﬁféké}&rpkge aﬂdanufs ni@prasBi gni ng
(at 898) a true val ue d val ue;

t er nat m ng (at
559) whet HiP PhIPERERsh 8% pask ety SRR oS SR e 1E SFRTOBHES ( he
digital i ndontsgonclmgr}peﬁeenstmwxincluo?mg ha prblifhed b, mﬁentlh‘easaplpuc‘bﬁm wtom ¢ egd strati on

server, n&n@§%hc9tﬂés@ﬁxs()%y%%ncoﬁtﬁﬁs&‘f&’oi%%t{ ed conputer text to the field
val ue; alternatively determnin at 902) whether the field is a signature

field and if so G@I}%@d@@(@tchgmam 't"‘h‘@’e’éh“@'f"tgél‘s yepally associated vt g Jupligie of the
pen' s Ownegage dMnicht. t he hel p of the appropriate registration server,

creating (at 904).a di h nten f..the respondl ng
form also with %’Vﬁle P e emg?ncetlﬁe ?(gyl st ﬂ% 1%l oa‘r?]“css rs\?lg?dt ﬁel?valljufs ar{epl?%ﬁg pen
owner' s priheizgagve @rngnatwbeckt@ely ap:@hlataii mgtaltdefdtch@k@w periro A teves aezpa'ﬁ etation,
and assi gng R feat O&Q.@tmﬁé&%mfishgg&t&@é apStaii) b brBrirh Oornd, Bh 4 i dg%!itﬁ’re Y@RbRnied - 7. 3

Page Server Commands A p lége server corrrrar%lcl s a command which is handl ed
local Iy by byasndaaigEarhia pndiggring Jupcessiilpgnalpe erifedigkt | y on form page and
docunent i nst ancasinpliatp agemseonetandCieoduen d pBd @anofhie carraspinding drcmmano mmand

908, a dupliG; tgﬂ%@%mﬂ%m%&esaﬁd i g&%&‘gﬂt GOy ¥4, dendfd form

st at us COFTTYB. 't cate page comman reset page command
913, a getduplirgle dgquamﬁsonwnﬁﬁmhcagwe f%mﬁrlsw@yaé'@amﬁ%ww&ww a

_resle:_t doc uggd@.&t Ai@@mr&dm&allﬁ prodiicela ﬁﬂﬁedd(i@;mt % tcondspdntiSg a&mﬁa?ﬂs&&e?mﬂas shovvrpl\
I n I gure v or VOl ds e corres ormlns ance.
upl 1 cat o Fererr 1o HFAEiES ch e SOPREY SO Y PR AE AL nen
produces awmastd seetsphd ftngsdin gigpyme fvatt b eesa Uormeqinmbgl does. iANSt daoeenpistatas i el d
val ues preg I&@ a SRR + ggmtomuaémﬁm Mﬁesﬂ%ﬁﬁ%h&cﬁh&{ M@%h@ﬁg IN as

t he or|g|na SOISII’I I stinguishable fromthe original to an

appl i cat i offe PAbl%S‘é‘?ééttthebl‘ ot fa Wour Hyas priped. &‘%Slrﬂ?eé?b‘é?lfd%@mfsétrcﬁqtﬁlﬁst ance
and t hen produceg t@pagGhivat Qorfitfidnils &l sEQ@pM” Akibitde sd Qﬁemﬂea&ﬁnadﬁaepeMebhl field
val ues di sgarde msta roduces report on
Uhe ot a usorset abelPt at BERra! #Ee G, SRty REF oGulila MeSombgfOC O
when it wabhiyallpmt adcnu bﬁpagtwlqmrn cpmmwésto bp piinttdeld] the tanat mm@*wﬂmﬁm n#ge of the

form i nst aQEr command element for the designated page server command, then the command is ignored.

cg

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

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

1.8 STANDARD FEATURES OF NETPAGES
In the preferred form, each netpage is printed with the netpage logo at the bottom to

indicate that it is a netpage and therefore has interactive properties. The logo also acts as a copy
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Since a formhyperlink instance contains a transaction ID, the application
has to be involved in producing a new forminstance. A button requesting a
new forminstance is therefore typically inplenmented as a hyperlink. A
duplicate page command produces a printed copy of the correspondi ng page

i nstance NPA095-SG 29 wth the background field value preserved. If the
page contains a formor is part of a form then the duplicate page conmand
is interpreted as a duplicate formco nd. A reset page command produces
a printed copy of the correspondi ng page instance with the background field
val ue di smsswcibcnost dasct pressipagre logombdicess capyfobthepage- In the pay ¢f addrmathé ltton  t hen
the reset Rgc.SOMBRd, il dihChRf dgrh@dase B sBbufe @56ned Qo€ PEIERL coufindCt PAGE
status conmand produces printed report on the status of
correspond@ﬁ@mpaéém@ﬁ§whﬁﬁéym$ﬁ%P%ﬁ?ﬂ@“ﬂﬁb publ i shed it, mhen it was
printed, for n WNOMhe defadil SinglPpdef tdel funditdl i§ Rddisd diteths, lﬁ(fthaaﬁhévafnﬂﬁdﬁﬁgé gagcont ai ns
or is part o

e | ogo G a n, eve net page is usually
associ at ed™ 't %PGCISﬁpr'ItﬁF‘%LPS e ndlm@ lgl“maﬁ? 36 g\?\%“ Ontoanaﬂécaruﬂst ance is

duplicatedl- t h UseR HELD S¥Srew pr eserved, field values are printed in their
native form i. ey A,GHRG %ﬂwd&eappgmg@pﬁm@r 5k QQQ@J&&&NQ&W&& ghaphi ¢, and
text appears as _typeset text. dr awi ngs and si gnat ures appear in their
ori gi nal f@WWHhWW$%aamﬁﬂﬁﬁagﬂﬁémﬁﬁﬁéﬁﬁ%ﬁ$ed by a standard graphic

i ndi cating SUCCQ&&ﬁthﬁhgﬂakukﬁ verification. A duplicate docunent comrand
produces a print ﬁg%t thqﬂcorrespondrng docunent instance with
background fi el VECUES T E8EFVEd. If the document contains any forns, then
the duplicate dmeuwéhmnumnnand duplicates the forns in the sane way a
duplicate form command.A8&Smcn: A reset docunent comand produces a printed
copy of the corresgondrng docunent instance with background field val ues
di scarded.* | f t Her-od BRsR "etOdPHEY any forns, then the reset document
command resets tmanﬁ@mﬁﬁqmmmkhemaaﬂﬁmMﬁwmaoﬁpﬁﬂ&u&ﬂﬁﬂm@@m@mﬁm does. A get
docunent status oomanq c&g%%mﬁmcu %F%Ed .eport..on the status of the
correspondi ng docUment ance, 1'ng RN pﬁ%lrshed it, when it was
printed, for mhanmhvmwaﬁapwmmwéd and the status of any forns it contains.
I'f the page servVgh: £UMBRMIS forgh Sel ected” attribute is set, then the
comand operates on t he e identified by the pen's current sel ection

rat her than on tHﬁ??ﬁﬁ?@megﬁgﬁpﬁﬂhg the command. This allows a nenu of page
server commands tmlomexprﬁmmoeekunheftedtbhermbarp@gtngpﬂ@@ztod@:ﬁislibntouaﬁrrgtaﬁjmgea page
server COMMCuELen Xﬁe star A B%A8Eh NRLEL RARSHAG! Y Gl OITP M L8N he

conmand is i gnor 1" ¢af'ion can provide appl i cation specl fic
handl i ng bvhﬁﬁﬁeﬁéWﬂ@m@h@hﬂer@Wﬁﬁﬂﬁpﬂg@yﬂ@@#@%% &smmand el enent in a

hyper|inked groupge I;Et})%geﬂﬁ%rkscﬁr%&&f/ alftfoks k4 ake So aah@atmr@%rerarcnyoaﬁm@ﬁoa; ed wth
t he hyperllnkedgg rat er than executing t J &F serv @pnnapd A page
server comiAd” ety H%dﬂéWmPWm & H&%thg ??Fﬁﬁ? P BT A hi dden

“yellow pages” and speak to a human operator. The operator can locate the desired document and

route it to the user’s printer. Depending on the document type, the publisher or the user pays the small
“yellow pages” service fee.

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

In the following description, news is used as a canonical publication example to illustrate
personalization mechanisms in the netpage system, Although news is often used in the limited sense
of newspaper and newsmagazine news, the intended scope in the present context is wider.

In the netpage system, the editorial content and the advertising content of a news
publication are personalized using different mechanisms. The editorial content is personalized

according to the reader’s explicitly stated and implicitly captured interest profile. The advertising
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command el enent does not have an input zone on a page and so cannot be
activated directly by a wuser. It can, however, be activated via a page
server command enbedded in a different page, if that page server comand
has its "on selected" attribute set. 1.8 STANDARD FEATURES OF NETPACES In
the preferred form each netpage is printed with the netpage |ogo at the
bottomto indicate that it is a netpage and therefore has interactive
properties. The logo also acts as a cgpy NPA095-SG 30 button. In nost
cases pressing the |l ogo produces a copy of the page. In the case of a form
t he but t oncontort Gaeslizad oqdingyd the Fredegploraliey apddempgrdhd. i N t he case of a secure

docunent, sych agpRodidiPeRboNAl izG0oNn, the button elicits an explanatory
note or advertisingl§ page. The default single-page co function is handl ed

directly by the A¢ ?}!i’ﬁ"tca‘h‘éft“b%‘gté’oblél@é’f negs EQpses: thagsdhat dellives By PRYFASIETSONS ar e
handl ed byantiithitlé thge delieer InOgOsibditst WMild fewd puEPplohCat Iagyibgatad £hd USieRd by SYSTEM

In a prefef {)lesgeregpw%dérgz%{@t irg ta%r:lg?clgeﬂgdt BaIy, df) I;tlnre]&fsergublﬂ%xer or by a n%{)eclaﬁzeat on, | abel | ed

"Hel p". en pTesse S a sin ion |ncﬁud|ng
st at us of 3setegetosr Navp mpdicatiowsntypictla casspofd qgrtraﬂntlma! wyrprrRin @swsmagagipes| ev el

hel p MeNU g GLHTBRGmE LRGL InsHy afBaHed: § QR In@w&tea%ﬁlaa% sE}%é’VQEJ&oQ:!s&ECJ ory The
hel p menu provides a hierarchical mnual how to use the netpage system

The docu aFﬁﬁFFfﬂﬁmﬁﬁﬁuh?ﬂéPﬂﬁ@gmﬁﬁénﬁﬁﬁﬁﬁﬁfﬁEP?%ﬁkt|ons print a copy
of a docunent Phd fiipage whbiaivnGafy safpords tﬁ@plﬂihcaﬂdiﬂ cb’ftediﬁ:elﬂele\ﬁi ﬁiﬂ)hkﬁtl@f‘. afl

d ocunent AZV (ﬁo%utgg n%gre&%g tO:f %ﬁlﬁfgﬁ CW;l. tStreg Chf[bﬁlancﬁ agg gaﬁo t h e tg utton an d

t hen touchlng any ocumnen he status docunent i ndi cat es
who publ i sthawting ofneds siiers, scleaeddirenty by thiygeader, des| spryesriscaghle tapﬂepetaévemomrand when

it was su@g@uee@amﬁmgg@gn@&t@aﬁcg@m The net page network directory
all ows the user o} glgv e the hierar chyb of publications and services on

the network. As Bh Apid @ dahEevgReRy W ARlodisF Pt e FPARE™R SFWor k " 900"
nunber " ymblicativnp agbsdati@ncbespelived tapsica ofienln Thopeiiag diily edifves appinatiend can

locate t h%o%bgeﬁlgr lgtgglg QLe ger hglergrﬁ)ué en]ibgrstopghold&ﬁcrld 19«’{1157 () dse t‘hé% pendl ng
e pub e

on the docunent type, I sher or e user pays t
pages" serdffeat ‘P@@Sts af @StPFé’lY 531?58‘§éllffeseﬂblﬁ% Ryblicphpny aad that ?“&B‘Plé% ‘Fleﬂ[‘ h e pr | nt er

i's unabl e to pri Rér.cadhPubiliddtiSn, GRIQddr RBtionally selects specific sections. Some sections appear
daily, while others appear weekly. The daily sections available from The New York Times online, for
example, include “Page One Plus”, “National”, “International”, “Opinion”, “Business”, “Arts/Living”,
“Technology”, and “Sports”. The set of available sections is specific to a publication, as is the default
subset.

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

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

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

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

precedence over their biological age.
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"error"” light is |lit and the user can request renote di agnosis over the

net wor k. 2 PERSONALI ZED PUBLI CATI ON MODEL In the foll owi ng description,
news i s used as a canonical publication exanple to illustrate

personal i zati on nechani sns in the netpage system Although news is often
used in the limted sense of newspaper and newsnmagazi ne news, the intended
scope in the present context is wider. In the netpage system the editorial
content and the advertising content of,,a news publication are personalized
using different nechanisns. The editorial content is personalized

accordi ng to t heThesidbis whicke xphei vpictdhysectibradre etleatad] aridmpibritzed Yyythec@ijpérg) aad]
interest profj hsglgmm seﬁa@m%?,ﬁ %ﬁaauw%%éa&%@&o ammﬁ%bgc&ege@%e} | zed
according to the rea oca and denographi c TORI AL

PERSONAL | Z‘AW@’@JW@%S@&P?SH@?“@éﬁ‘is‘dﬁs‘%{\hﬂ&ﬁd@% ki nds of news sources: those

that deliver new& sPddibhsivhat it @ hBpropridid hd réfASEnal Btlon e EﬂaM@Eol]ﬁlE;VkﬁveSﬂtE:@@lTB Wi | e
news publ i gat, I en  4Pplis 183 t(gagt%{eggﬁ aveansgﬁ‘l%%;ﬂ&?on% P%txme Each QI%;C a}vhslq]er hfn efWS streans

are aggregated e
aggr egat or coilftﬂemvepﬂtbine mtrmt@d\wltit lyqylgd)aﬂtdnyatmren@tsfp@rvmcteoﬂte batthrg Gag nrahde

newspaper s,,a0d AEWSIRIAEI RS rdistidah)| ;ﬁa]&h%\fﬁuo'?é 18R W £ A1 IR by ar i ed: a
"raw' news feéd froma news service, cartoon'strip, a freelance witer'

col um, a ¥¥d%nd's bulletin board, or the reader's own e-nmil. The net page
publ i cation servaficks ppbLigh ﬂrihﬁtlepljhd isipat lifeRne® farectlbrbond dieMBclpwllsidaat | ons as

well as the regation of nmultiple news stre handl i ng t he
aggregati on and ne cé%teﬁ%orsfa%draﬁenc{%{“feﬁeg%ot?osﬁgleva%qsbrs%ﬂgﬁr% sel ected directly by
t he reader, the Fhypaer gptoralyl sedifiss p baedipitdifpeiont tithprmyalisativelp@gede @vier’'t whi ch it

ot herwi se Jaaaase%) %@Ihmgaam, Aq@gilts&eadlpg ﬁ@toﬁlgbém tlafeghoia%eh@& nﬁtcgﬁé du¥indrEWS paper

by sel ecti ng one or nore contributin i cati ons, and creating a
per sonal i zZ€HRYBIE g E‘%ﬁbﬁcmrﬂ?ﬁesr‘té‘?fﬂ ]koIP’iS‘atdléﬁ qorespprips iion FiikPe et ed and
bound t oget [derreatisnts epeaifisd dagpc®y. AeVRRaReEndiplth Gcteadah beipedifietroe dgferedt dayshbusehol d
typically tgg(\p{e gss their different interests and tastes by selecting
different daily %abl ications and then custom zing them For each

publ i cation, t heTheogaferalsppptionssIspepifiestpricstof pastisales ifiterest siéhip p srgdon, s sect i ons

appear  dahédifies IDbliQRLARLR baRReAkrsWeekl y. The daily sections avail able
from The New Yor s_online, for exa de "Page One P us"
"National ", "Int i?%sa%@aﬁﬁ seadis pteRiehgpanect r?éagf%%tg squh"“ﬁ Ao EPB\%FSer“

" Technol ogdeliveredrithe t<go pitiotally Jikafisepreffenenian e lnpzsecinaadmiges gpetilf ic to a
publi cati ofe n@%ed ¢ sLE G nbt re RHRSHLy im g mﬁ;?@edo%{we%@rsh B%LS it OE ofai Iy

newspaper by creating custom sectl ons, eac raw ng on any nunber of
news strea‘ﬁ’ﬁe”e@lgttoéﬁ‘i‘ﬁ‘@cgf"'?‘éfﬁmﬁsg‘ﬁw be created for e-nail and friends’
announcenents (" Res gevaRkve), the @hdek §ecitied Rovk Qahilligs, MsSinfee0d Sohdtiry wperdrd | C

topics (* Aloca 1ze§ Thls mvo'llves spgc%mgwhe)ther units are imperial or meiric, a local timezone and time
format, and a local currency, and whether the localization consist of in sifi translation or annotation.
These preferences are derived from the reader’s locality by defauit.

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

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

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

because advertising is typically placed to exploit the editorial context. Travel ads, for example, are

more likely to appear in a travel section than elsewhere. The value of the editorial content to an
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For each section, the reader optionally specifies its size, either
qualitatively (e.g. short, mnmedium or long), or nunerically (i.e. as a
limt on its nunber of pages), and the desired proportion of advertising,
either qualitatively (e.g. high, normal, |low, none), or nunerically (i.e

as a percentage). The reader also optionally expresses a preference for a

| arge nunber of shorter articles or a small nunber of |onger articles.
Each article is ideally witten (or edited) in both short and long forns
to support this preference. An articlé nay also be witten (or edited) in
di fferent adergedmsl theglfomato te P@ﬂﬁéleéiipﬁéc'tt@@ility%?jhficsfmig@mbemOfoéad@h@iﬂrtéfader, for
exanpl e t odaf Pubsdgnedi | dren’s and adul ts' versions. The appropriate

version is selected according to the reader’ The reader can specify a
"readi ng age" mhﬁg??“‘fea?(jé%“‘smﬁr’écpéad‘éinﬁ‘bthﬁ\}@?‘s P?\@Pig“ybiﬂlﬁll HgreaticagecaliPA09s- SG
32 The ardeleahifis prdxintily iglegiculp eath, sedtns eR., ahe paedude titdesandd poicand tized by
the editor assi.gne usef t By defayl t they are
del i vered 16 (? ‘21\9??1 g'cr(lg%gfosmm?tlr#ebmﬁr %%g?englrgéé%emm %esrs Geto space
constr ai ntEGOPWPch@aswﬁb@ilkeﬂj@@dménhﬂﬁm%ns In sections where it is

appropriate, t heArI@aﬁﬁrbhgmys ,ﬁm b,@nmw %:m&laab b&efifthd appe-at inigi- Jlﬂaéngl&faj ng.
This is then applie haveasuff|C|entI lo l.ifetine.

Each arti c8Y F‘ETF‘“*%EP&@? pybe "sat“r"osrg""gé%’ T SB6PeR B &2% 70 é“ra‘i‘eﬁ“&f’i ‘E F‘f‘l‘fped with
rating butdesngarhics, hiishegiagk agch atalidlegfitadeltding. The buttons can provide an easy

choi ce (e 9. 11 kegc pafh Hlk2! (kR IR AGerd fIBEES WikBlibliahyfeader s

wll bother to rate t tlc es Wt pr| Itires and short
| ifetimes Hpasipnbpiat ofr epublifaiens splsrhe ddymaingepasg on és@wsqoalba%e@a%g%y t he

editors arudc@ﬁtah&iﬁibhaa%ﬂdgebgaﬁmscbve;agé enAdtioRH be%@e‘.’rdh@eihS sizel PCeabERERY s

optionally specj.fies ere ity factor t ualitatively (e.g. do or
Gon o sur PR ShgayaenSpadity afterong horoiat Rt s BRI et or V1 Gwers ¢ he

t hreshol d used fbrconlaztrlsctu\mglczﬂhw madja, teoklpado eystetn allews thé adyertisige spetd bgh f act or
mekes it NRERald KeleY adifiing btk Qﬁllléﬁﬁe}%&rb?lt 'ﬂ;%e%&l&@ép&ﬁ‘cei%‘ﬂ ther@&e fildek g, tO the

reader's speC|f| ed capacit A different serendipity factor can be
speci fi ed Yeapld ghiotorgdiiaegd & of the week. The reader also optionally
speci fi es topi cSFafexquipld uﬁui@radw@ﬁsel@ea&t ént i stld @n S@ﬁﬁg lﬁdsppnaﬂsdtotshjeﬁl

nodi fies t RLior tles S ned editors %the reader's
| nt er net cglnnec i S g%tread h&*§u XTJOE"F At WA [he ﬁdve%§§§ og%{lﬁa &8 i ver ed.

The readerangtp*trmmdlﬂm}sergpeﬂ:ipﬁmmﬂoaomwai@ne@hﬂ(bpﬂlﬁewer i mages or snaller

i mages or both. ife néqnlg @ysﬁmleanoq,e a%b&@mgftolmqlﬁéd I&emttor&gu&iegmd&hen
i mges nmay be delivere | ower quality (i | ower resolution or with

greater cofgrele gyl m‘iﬁ&““ﬁasﬁ‘ﬁ -diasreiraipises thet"l‘f'éns’r“é( %!Ef‘e‘if‘@ POETipESBaC oy
quant ities, dateBgcailst mnﬁmiomﬂ @lcalizatiov ok H@sledbduematicdityetlyinZigge publi¢atiod Nvol ves

speci fyi ng Wt NEedlnl Seflefiol IRGIIAE aBirall hhdaf coRrab®Alonl {TRERPGaPNd L1 ME
demographics. The subsequent disaggregation is efficient because it is automatic. This makes it more
cost-effective for publishers to deal with advertising aggregators than to directly capture advertising.
Even though the advertising aggregator is taking a proportion of advertising revenue, publishers may
find the change profit-neutral because of the greater efficiency of aggregation. The advertising
aggregator acts as an intermediary between advertisers and publishers, and may place the same
advertisement in muitiple publications.

Ft is worth noting that ad placement in a netpage publication can be more c;omplex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is
more complex. While ignoring the full complexities of negotiations between advertisers, advertising
aggregators and publishers, the preferred form of the netpage system provides some automated
support for these negotiations, including support for automated auctions of advertising space.

Automation is particularly desirable for the placement of advertisements which generate small
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format, and a | ocal currency, and whether the localization consist of in
situ translation or annotation. These preferences are derived fromthe
reader's locality by default. To reduce reading difficulties caused by poor
eyesight, the reader optionally specifies a global preference for a |arger
presentation. Both text and i nages are scaled accordingly, and |ess
information is acconmopdat ed on each page. The | anguage in which a news
publication is published, and its corggsponding text encoding, is a
property of the publication and not a“preference expressed by the user.
However , tdweuntsrdinoagresuslys e a bghippcadiodadgiisednt.o provi de autonmati c

Lransl at i on Ser VheeSil ekl RUSnBe i ardenBPUPELL SN AL ZATEON AND
TARCGETI NG The personalization of "the editorial content directly affects the
adverti si rigd esttsdhn 2 netpise aliseeafUerropdinehe the gublisher recgrds (he pd plecement & s pl oi t

t he edi t ord@anCafagX publichtidV &kveR ABhen fRY nd@pagdTPhbicatidd ServelDHyE olitl de@H Wset O appear
in a travel se t!__lo m: tglanniteilksS Vé/r}egve.taél;g 1se\t/nae'1|1tu§o 0 el'gehg eeagistwtgnrri al content to
an NPA095-RSE B¢ RuvVEr YT SBF ?han fharerore ™t ot ne B’u%l I seher') lies inits
ability to attraétcoidaelye wambebeprofded eitideipszenivhioch mivamory gegdially derfsgedaphi cs.

Ef f ect ive t@%’%rp}iilt%d Buht Qlﬂflﬁs%ﬁm%&ctﬁxﬂé%;e%ﬂ, SorRfitel %%Lér&a)ﬂceaxﬂiﬁm #dehpgf aphi cs.
Locality determnes proximty to particular services, retailers etc., and

parti cul arPrEfEnsssewithadditiopal capipns fappsted speciiiralivlp demagrephics ehikie ysgic e wiithi ty and
envi r onnme ndlemebd@yRPGRANIHE Greched @aIhtARWORNGEAD reluRit BlrdStiFormmebn rdMtieDG GHAPat i ons
as well as_ | S din atterns.. A news lisher: s. . profitable
product i scmétan\li':#h%imé "‘ﬁeg C“néptacé("rf’lgtgmrfﬁlvﬁsln gimr?teeﬁ&si?%dn% Em}éer%]tm?(?r%;uﬁefn gﬂ’ﬁ ned by

t he publ i craviidsh ingheyferynefap hdvertisies/spckigre, The henngy ip avhigh th inépracidg glemeritipre i t s
reader shi Ryrind@ BOEH RRHeFiSnd Mtfwilidhand e ALLR iANa b BRkR: fidrhAdRhits), & Ng. 1N

t he net page gsé{ eltngage_g{)ubl i cat_gJ Qn, server conputes the approxi mate

system the nej
mul ti- di refiefegrepestioyfurtst infortiog), g 4 9°%HP8 204F-eabl e adverti si ng space on a
per-secti anh3 basi UseRRHOFIDES | Nt 0 account the publication's geographic
coverage, §he Seﬁ#.rﬂ\'}'ﬁn Ef ship, the size of each reader's section
edition, each reader’s advertlsing proportion, and each reader's
denogr aphi c. | n Eeppaeekzatirngf 1ohrs andieter mreligpiions rlrs omantapsareentsfsteespeeifid ows t he
adverti si NGofdPiaeanatiéh, RGudiddef i ned in greater detail, and allows smaller
pieces of it to be sold separately. It therefore allows it to be sold at
closer to its trAfRIGLRGECEGByanpl e, the sane advertising "slot" can be
sold in varyi ng pldpettkiiiame votoseveral advertisers, w th individual
readers' pages rapdopl.y.receiving the advertisenent of one advertiser or
anot her, overall preserving the proportion of space sold to each
adverti ser®. The meeyaigerrefireicesm al | ows advertising to be linked directly to
detail ed product Thd bfs@kBEdn0R ansibmalidnn® BykaRasibiGion hectiIehRf @5 and ai ses

the intrinsic value, of the advertising space. .
customua?ion mformatlonr}s maamtamedtby e re%van?netpage publication server.,

A collaborative filtering vector consists of the user’s ratings of a number of news items, It
is used to correlate different users® interests for the purposes of making recommendations. Although
there are benefits to maintaining a single collaborative filtering vector independently of any particular
publication, there are two reasons why it is more practical to maintain a separate vector for each
publication: there is likely to be more overlap between the vectors of subscribers to the same
publication than between those of subscribers to different publications; and a publication is likely to
want to present its users’ collaborative filtering vectors as part of the value of its brand, not to be
found elsewhere. Collaborative filtering vectors are therefore also maintained by the relevant netpage
publication server.

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

Presentation preferences, including those for quantities, dates and times, are likewise
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Because personalization and | ocalization are handl ed automatically by

net page publication servers, an advertising aggregator can provide
arbitrarily broad coverage of both geography and denographics. The
subsequent di saggregation is efficient because it is automatic. This nakes
it nore cost-effective for publishers to deal with advertising aggregators
than to directly capture advertising. Even though the advertising
aggregator is taking a proportion of ggvert|5|ng revenue, publishers may
find the change profit-neutral becausé ™ of the greater efficiency of

aggr egat i cgiobalbnémaiutviesdtit ¢ age waggr egat or acts as an intermedi ary between
advertisers and pllbdfRlse a@lifERicRbAELLE iRUTEI o ALUEFL bhRRRR N

nmul ti pl e publications. is worth noti rtllg d placenent i n a net page
publ i cat i o¥tile 415 Asestingt éd"é’Bﬂﬁ 1gbies PhpgEoBp Oﬁpaé}eleﬂ%mfts dpti ok birth, gradrineasitel on' s
tradi ti onadansahboing pRdkdion, éme@a(uﬁa qhih&tlmdamaﬁ&h sMassgeaﬁhgeﬁﬂdiu&brﬂ@a@pace is
nore conpl ex. Wil nor i ities otlatlo bet ween
adverti sers, adviér ﬁlll °§‘??1S§rs ng Choose t? reveal 5“%}? Tshe for adve'%gn%)‘?“é‘f & thd f or m of
t he net pagieforsagene in lpmwedely @@)m@cvalutlmmgeiglshs@ﬂ@pﬁ@mr fliothet dhersee ofegydt i at i ons,
i ncludi ng StRRAELE aév@ﬂhs@%@aﬁ’ B@-Ia?ggte@-!ﬂpﬁlé B3R oPfhe mgaﬁmédsﬁglaéﬁmﬂ}e uddf omat i on
is particul arli/ desirable for the placenent of advertisements which
generate A(985- SG 34 anpunts of income, such as small or hi ghly

| ocal i zed adver t E®BneAtsn, p@i&ﬁaﬂfphﬁﬁt&i’mﬁﬁdehﬁﬁ abtiestion @gedidnat @thwntudRue

aggr egat or nd records it on a

net page adldés%g?%’e hd &éjaée gglgt%n ﬁ%rv rlf?nshl%? ge(%ef %gleThaé Slg’gn pl acenent
on the religyanrt. ?i’etzba'giez"pﬁ@fl rrsng’éetlflmrvu@e‘ieverpublmrrﬁ % $recial &ind @f eppbeatitt cat i on

server | aysowdét, mﬁ@q)bblié§gﬁls§Spcggr@ﬁ@agpbmg@npubl ication, it picks the

rel evant adverti frog;h Q’ﬁ %gt page ad  server. Accor di ngrg%} a user may
be provided with ?? gﬂé?é’fay i {f ool YRR BTSPS $904 SPRFagh PRI ™R as a
print ed doadiowrenytounbed hf W ubdit. Exchater ke aahgﬂmﬁius prirficd (aned){te ethitnpegiedialr dance

wi t h the'ruwwgmp fﬁlfv@r'&?ﬁ?def%‘fht\bm@tqg% &Ive m%% L&&tﬁ%esp%@flca”y

t o denogr aphi cs e user e inte enent ating to the

t ar get ed tlgén‘thwhrhp BifF is Wsragténgr The éeﬂfeékfarégliﬂclﬁ%W@Hmublrsw(ﬂ%msenﬂwr@wat ing to
that cont®pint ton@sz@ﬁﬁleM&emlﬁeﬁsh&wes hétlrébR QDM HhtiGin gritidivas | al and
the further 'Q or ﬂ)nhmax %rowded in the formof an advertising
brochure. 8NP " WA E°¥HE i nteractive el enent(s) are printed in

t he docunent andWhett i usehsubkrribdseB08 angipnigicdiew i88% thespublsba 806 (ientmplicastn Wi t h t he
el ement ( S)provrxcﬁr 8&)3201!; %@tﬁcﬁlzéﬂ &ﬁh‘@%& afsi}émfie.&' HRGT ol @ %eP?tdL-de?t plﬁx'Ee‘f-‘ ﬂﬁs

descri bed ‘above . nforrratlon Filterin

per sonal i za&fhP‘b?ﬁ“%f“a"rF@\KE’Okaeﬁ @t %Y fas bYﬁlaf’daS?fc%Ek} WFfdnay bavp geyergmens §O lag‘§G|P?‘he nt of
user - speciif isgecifip k0 isagle k. Gr @akdr AN authofigdd U inRga parpiulal paddr) B BatSHewd zat | ons

col | abor at [ ye. 11 L ef hgMgekor s

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

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

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

Each user also has a netpage account 820 which is used to accumulate micro-debits and
credits (such as those described in the preceding paragraph); contact details 815, including name,

address and telephone numbers; global preferences 816, including privacy, delivery and localization
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contact details presentation preferences The custom zation of a
publication is typically publication-specific, and so the custom zation
information is maintained by the rel evant net page publication server. A

col |l aborative filtering vector consists of the user's ratings of a nunber
of news itens. It is used to correlate different users' interests for the
pur poses of maki ng recomrendati ons. Although there are benefits to

mai ntai ning a single collaborative fi I3Eeri ng vector independently of any
particular publication, there are two reasons why it is nore practical to
mai nt ai n asesiegarat sumbec tobiothatic eaals 81Julbbitaddde bhe vsdr'h en@didssignakiel §18f 0 be
nore overl t 1 Or f J.hers. ) ication
than Dot wean Prbes of GoBaarmpapd® s S diapilaciiskBpt HEus SEm: QbbhC

publ i cat i oVt sardastoynty $1 with hich eropmereentymensganpsapede. col | abor ati ve
filtering agetor paasitgaalist of the value of its brand, not to be found

el sewhere. Coll ahorative filtering.vectars are, therefore. al so maintai ned by
the rel evant net e{‘ﬁtgagef)‘fjcbfﬁndlgfr’imé}hagléségée"?.é@i‘ﬁ’f a'clP’Escfgtu?If”Fg?c“‘F‘Wﬁsle&d?%g namne,
street addbhewsgpagdieoBodks, lisst atamiainedbynthe systeth eh ép lgerie behpll) Atie pganizad @ gl obal by
nat ur e, ANl of R 3b16 el HELARACER RLAAAIiP B S5 Yk BNGSEN A T ON

preferences, including those for quantities, dates and tines, are |ikew se
NPA095- SG H5 gl obal and maintained in the same way. The |ocalization of
adverti si ngs.Bel i HstopLishe | ocality indicated in the user's contact details,

while the targeti of advertisi.ng re on perso information such as
fiat e of bi 1t e o defem e b BGOSR of BB SR TR PR R s o, o
qgual i t at i véecwhents vtataropss! tydiehise Sragethy @irge sateh. isoogreizadangdte-ddrediiiose users

Who ChO0O0SE, flerfeR ¥ ERkinRELBMI is dhb:0h FRELQBiafrOh mdSNMRILE] Si Ng purposes, the
information is nmaintained by the rel evant netpage registration server. In
the absenc®?of sHEFHLCENFRACRELYRN, advertising can be targeted on the basis

of the denographirk: ass@€ipablRaioM et RionafiQlly Says ZduP By pfkdHd chadaserdach

user, pen épe%&il éegiﬁa 012PB &ncaage%tﬁg—bﬁ—ge?twn(ti)aegis. and appllcatlon.ls, asslgned its
own unique rdentitier, and the netpage registrati on server nalntains the
r el at i ons hirporpntiedpectanstes) ey argpacedrovire pags befpieghgeditorid ponteR . 23 and 24. For

regi ,s; rati ondpur '@&%ﬁ?@rﬁsﬁg 4B edr S R&Kiod @ @T &E@&g%? '&rhﬂflr@;mgtaa@%ﬁsﬁl &Jﬁﬁsn 500
pI‘OVI er, and.a pu Icatll]on Is. a s Cl I N 0 ap_l atl on, —acn user
may be autFoP{oea! Rages e “a{‘i‘&ﬁeﬁﬁ?rt?é‘F 3161&9 W?%F‘é?‘ghl%ﬁi??"%?cﬁ‘ﬁ- HsaowPr it er may
al | ow any dufigoed tooditetog @r &-lbaateukely fied eimall anb@iverlisiig cantait, igth @s glafmguld printer

(at 66), t T . is 1'. i . a.i 2o eici ature 011-y0 , Whi | st
bages. pr i ritisg bRl bAGGR) ol iR BNRALS AR AR WolRAl o
user is irnPEPaEPHg. The server keeps track of which publishers a user has

authorized to prhddihi tdr@nl®REted fodl Afeaddbt inPlhdiRl @%t. and\ afabdMidaSiReses d@es not
record the | B Ol BV Ll vaBls MGl st

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

2.5 DOCUMENT FORMAT

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

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

A text object contains fully-formatted text represented in the Extensible Markup Language
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instead resolves the ID when it is required. Wien a user subscribes 808 to
a publication 807, the publisher 806 (i.e. application provider 803) is
authorized to print to a specified printer or the user's default printer.
This authorization can be revoked at any tinme by the user. Each user may
have several pens 801, but a pen is specific to a single user. If a user
is authorized to use a particular printer, then that printer recognizes
any of the user's pens. The pen ID isysed to |ocate the corresponding user
profile maintained by a particular netpage registration server, via the
DNS i n t he(X)uaking\dy ExidnsihiehStyleshert hapigua@® 0K & nXIhepreniddeh oreficednttod oprritext on a

particul ar foﬁﬁhﬂg%ep@ﬁaemy%& meqéghoq%@ GhicV¥BP 1REP ﬁénﬁ%ltd whet Rage Ao WBRNt S
encount ered during Wb browsin be conveni ent rinted on the nearest

net page pri"RtdH by Hrelayput Thg bt ’e?ﬂ“’i‘i“é}ﬁ me‘e;riqleédfﬂguaéﬁ ccrslem sualiliy PG nt er
provi der, mﬁeamamdhmﬁaﬂk@ﬁ@mmammmmswmm@mﬁpﬁﬁmﬁaﬁumhm@ugh publications
printed on the DMVI dee';)b ot nco eg %%na S m(%lgl ﬁﬁéa% wave etl Qs% E:‘Iogneresseéjvert I si ng
fees, click- through ed; onTrer cé conm SSi ons, tTansacti onofees. |f
the print eﬁﬂfﬂiasAgéﬁRhedvmymmﬁ‘es a PHegraphip Wesﬁal%bllﬁe\’eats@iranhgs (SW&) forhant er  provi der.

Each user also hag 1ayoeﬁ£sa%ﬁsmasmua{es &%ﬁcém!nggla ahdSprdpRie Injbe, RECIHIMNAT €
m cr o- debi t s andg%ﬁredlts uch S crlb d.in the precedin

par agr aph) €8 it Wt @‘it% °Fn 3F’Ef el‘&dﬁr@%‘%‘ “nEPoreer&bhone
nunbers; ghmhmkkpmehenmﬂeasmﬂb&mmnmehmﬁmﬁ@dpﬁﬂmacy'Hﬁ&hmmemw;&mmbmn
|°Ca|'Zat'Bﬁﬁbﬁéﬁ%§r§gkﬁ§dlEﬁ&%h%%%m ny nunber of bionetric records 817,
containing the user’'s encod signature 818, fingerprint 819 etc; a
handwriti ng nodel 819 automatically maintained by the system and SET
paynment card accounts 821 with which e-comerce paynents can be nade. 2.3.2
Favorites List A netpage user can nmaintain a list 922 of "favorites" -

| inks to useful docunents etc. on the netpage network. The list is
mai nt ai ned by the systemon the user's behalf. It is organized as a

hi erarchy of folders 924, a preferred enbodi nent of which is shown in the
class diagramin Figure 41. 2.3.3 History List The systemmaintains a
history list 929 on each user's behalf, containing |links to docunents etc.
accessed by the user through the netpage system It is organized as a
date-ordered list, a preferred enbodi nent of which is shown in the class
diagramin Figure 42. 2.4 | NTELLI GENT PACE LAYQUT The net page publication
server automatically lays out the pages of each user's personalized
publication on a section-by-section basis. Since nost advertisenents are in
t he form of
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As described above, for purposes of efficient distribution and persistent storage on the

netpage network, a user-specific page layout is separated from the shared objects to which it refers.

When a subscribed publication is ready to be distributed, the neipage publication server

allocates, with the help of the netpage ID server 12, a unique ID for each page, page instance,

document, and document instance.

The server computes a set of optimized subsets of the shared content and creates a

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

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

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

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

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

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

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

content,

Once a printer has received all the objects to which its page layouts refer, the printer re-
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Layout Attri buteFormat of objectlinked object |magePosition |nmage object

| DPEG 2000 Graphi cPosition G aphic object |DSVG Textfl owlextflow I D Zone
Optional text object |DXM./XSL HyperlinkType Zone Application ID, etc.

Fi el dType Meani ng one- Waternmarkone- 2.6 DOCUMENT DI STRI BUTI ON As descri bed
above, for purposes of efficient distribution and persistent storage on the
net page network, a user-specific page |ayout is separated fromthe shared
objects to which it refers. Wen a sypscribed publication is ready to be
di stributed, the netpage publication server allocates, with the help of the
net page | DBregtsy thefullstpopulated ayonired hey rtizes ardpripdie, page i nstance, docunent,

and docunent lnSUﬁR@ﬁmehﬁmﬁﬁ&Mﬁgﬂﬁ%ﬁ&&hﬁﬁm%q%?Em&ﬁmﬁnkﬁ%hzﬁﬂkﬁuﬂﬁetS of
the shared content and creates a nulticast channel each subset, and

then tags AEEHE BRI SEECE Pae FaipBvnd Wi maseh dherirress Pade Peha szt ekt
channel s WDKB Tk Iptint@aan thertfae elddn edess oNi@nbchysges ibiys ibthrail 6heB atinory.The

server thep,pg aég?o&‘%&@;%égy b%ﬁ?r@ eHSBle @ﬁleﬁg AR ol e oP%ﬁe I%Lﬁéa er%e&igﬁd Hghs via the

appropriate p “When 0|ntcast|n mul ti casts
t he shar ecratiweR OGS @ H‘@us%@@f of pagel dastngnisednd, whish 1Sélrlmlpré@ thp bdgh?g- emegted

poi nt cast , ra®8GAce RAAQIVEP HMES braddBanPhécid:Rr Subscribes to the nulticast

o oe! S ot bR eI LFe R i FlR AP 608! BBl P
referred ttoatthoyser will pabje td replaish e pafhesupdygefaethy pringr’p #10giagt ietahdl ytomgec hi ve t he

received Qgggmhggaggéaand shared content. Once a printer has received al
the objects to which its page | ayouts refer, the printer re NPA095-SG

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

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

2.7 ON-DEMAND DOGUMENTS

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

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

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

3 SECURITY
3.1 CRYPTOGRAPHY

Cryptography is used to protect sensitive information, both in storage and in transit, and to
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39 creates the fully-populated | ayout and then rasterizes and prints it.
Under normal circunstances, the printer prints pages faster than they can
be delivered. Assuming a quarter of each page is covered with inages, the
average page has a size of less than 400KB. The printer can therefore hold
in excess of 100 such pages in its internal 64MB nenory, allow ng for
tenporary buffers etc. The printer prints at a rate of one page per second.
This is equivalent to 400KB or about ,3Mbit of page data per second, which
is simlar to the highest expected rate of page data delivery over a
broadband swdemonkpartey e tamedin. dhamorreaelo chseol nuptegrebsin véseicad gsevshar- t he
printer I U (QﬂﬁogﬂghypglﬁeFubh& Ley! éy;lt&g%ﬂny ThE h[%tpaéehﬁet\!vﬁf ruséé’1 i)(Jth Qﬁss@sb |0P to
repl eni sh the paper supply efore the printer’ 00- page I nternal storage
capaci ty i9seREliYst ed. However, if the printer's |nt ernal menory does fill

up, then the pri s&c&t-kagnicbbtoﬁqahmame&nt:@m ad BefictHs @y@dgraphyuked th€asé kepfen it
first occur s, |catlonsls]ln er therefore all |nters to

Th e
submit reqle tan‘fg?cwpa mfisziJ catt PUHRER c?xlclfan% P RERBEH fg? Uests is
recei ved osecugely dxpipupgthe sgotkeys, the ser ver re-multicasts the correspondl ng

shared objects. Mgerd GORMIBR, 1S Rid8l Qa,asaasflﬁm&xceewﬁ@gaaﬁfogy&%@n exact

duplicate at any tine by retrieving its page outs and contents fromthe
rel evant p"é’@‘ép‘?é kY& The ?""'}‘CWWWWCMW §‘°’\7\ﬁé"ﬁy that, J8X HEEEC FGERIFfeNt i S

request ed g desT@n tha ohlly be BRrybed i SiRrvdtlet ]Ebﬁd)nﬁﬂﬂthéi&kdyﬂ%ﬁi&dpﬂtbﬂlshemhb t he sane
way as a p, v lnce th delivery is
made di ref%f Ttgegf&gqt révla?\gﬁugsbtl lspl%sfc{nt? gnrc%% a?%mgsts “eF E&g‘%d %rg'f %]5 £ cast When
a non- net aagete H@c@mmcwgdmu@sap@ﬁk@namqunbfbﬁéecmted]@ewgslwmmtqed and

i t is del Itey efimetwy batid c?ﬁs@éuﬂe@aéxt@féng@%?%ﬁwit?ﬁtm hdvidg toQEMEYe a‘é&l‘e@i@eyr ef ormat s
it as a ne ocumen net page for [ server is eci

 nstance oft ?g“ﬁ“egﬁé‘@é’“b‘iﬂﬁ&w BAFnt § gpipalfor tﬁ?fﬁ%@#ﬁﬁ@&%ﬁﬂ&?ﬁ&ﬁf i tﬁleser ver
has know ddgeaiof various | nternet docunent formats, including Adobe's

Por t abl e Docunent, R ). In

t he case of HTM, ubhE Jggﬁgtﬁég@%%ggg&gdmﬁ%%& %Jr}@%tjg]ggﬁhh?@%ggg% %] E%!VIF_)H nt ed
page to pris é‘m"f%lﬁ kp%vg]élgsfwﬁaalemﬂetapd b et fhs hashtusicgaibe private keyppayonef
.contents. . dah m&aﬂn@uﬁaoma&nk@@lad Hshi cBﬁ?shtUﬁﬁth@- slonddely opmmsdedwﬂﬁq,?{zaye ey Pieed ht o the
requeste The user ntune ' r Vi ref erence. Te

net page fo‘%‘i’% épaétgf"\%’f’es sdec g?ﬁfhere&"%?ad 3‘ ‘ﬁa‘f}‘bg oY fud &

i nt eract i vih¢ jash wanjstpt@nmmeelfcl@ sigaarare Iisalbteededmo tn ynedsqpt.chanale rdm@nﬁrthe no

matter wh aﬁleséagegcag (/én@ Hath%gth; BESE@; s géntlmbinq ﬁl%t it dﬁ%%e%&’ﬁére@ In thﬁsitf erent
docunent formats from both the netEage printer and the netpage_ page server,

and hi des know edg@alsiruplisdeneyiossehsiiakdars ha in tagpvayde disilite mblskopin) Ty 3. 1

CRYPTOCGRARHYch prevents impersonation. This is normally done using certificates and certificate authorities. A
certificate authority is a trusted third party which authenticates the connection between a public key

and someone’s identity. The certificate authority verifies the person’s identity by examining identity
documents, and then creates and signs a digital certificate containing the person’s identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of certainty that it is genuine. They just have to verify that the certificate has indeed been
signed by the certificate authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digitat
signatures and to securely exchange secret session keys. Secret-key cryptography is used for all other
purposes.

In the following discussion, when reference is made to the secure transmission of
information between a netpage printer and a server, what actually happens is that the printer obtains
the server’s certificate, authenticates it with reference to the certificate authority, uses the public key-

exchange key in the certificate to exchange a secret session key with the server, and then uses the
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Cryptography is used to protect sensitive information, both in storage and
intransit, and to NPA095-SG 40 authenticate parties to a transaction.
There are two cl asses of cryptography in w despread use, secret- key
cryptography and public-key cryptography. The netpage network uses both

cl asses of cryptography. Secret-key cryptography, also referred to as
symmetric cryptography, uses the sane key to encrypt and decrypt a
nessage. Two parties wishing to exchaqge nmessages nust first arrange to
securely exchange the secret key. Publ'ic-key cryptography, also referred to
as asymret seiret sesiyipkay e eqotyyt, theusadwigd dve. Aeasapny/iey. yrickndips,. cailhree tnvobikeips ar e

mat hemat i cgld ¥l ated in such a way that any nessage encrypted using one
key can only be decrypted using the other key. One of these keys is then
publ i shed, 3-fhi | eNETPAEE BRWEER SECURRXpt private. The public key is used to
encrypt any nessage népheepnded isfagipnddval of @R BEntifidt€at iRE bMBneRMRY whil CE

encrypted using.the blic key, a nessage can only.be decrypt sing the
orivae kS S5 R e E e s SRR e R il Sre e e BROLE 1 r o
havi ng t o &x@€hambbc endseigrebt idduafies the pointenmukeenetphgginctivhr. TheisscatdelDkieseciels secur e,

it is nor npl il Whiend)Rheal nQfcdRfeaBl Y Algodkey to generate the key pair.
Publ i c- key cryptography can be used to create a digital signature. The

hol der of the priXPeht B° PleEsy conpertsclp dhgrnetpage |pRyowk Tt ftimg afgrdesiplidiondy t hen

encrypt t heehasfigndsiepablicpevaRikiyvmir Gt f@imits A YOREID Ha the bibBOkey 8dcirbly tdthat t he

encrypt ed nrc]a Src]arg%Pstltoi tselfI\;exe%het sgeer"cgljn ne%‘ lélée%lletﬁ)f etzixl?s?thhorkn e(l?’r egr];:t Ibh]'g: Jﬂrd vate key

wth respe f5r Gt ha particul ar ssage by dgcrypffng t e encr?p%ed hash

usi ng t he ipdibditebaieeand asrdpts e reipication if tedDhmstbh. dgbeanvspies 4ud sipwssaréicatd f t he

si gnat ur e dosmigRp eRAGehit 0 phile WEsuaE8I: LikGRre Bg, hACkRLEM Lindlen HESSage

can verify bhoth that the nessage is genuine and that it has not been

al tered i m#{aMe%%€, ke public-key cryptography work, there has to be a

way to distri but @hepiatphdeGeglsesiivon sandet ok ap b earkfithts avtpigTiaGRPAge Grinterd Rin il S

normal |y i i.f1cC Tt fl e authorities. A

certificaﬁgpgﬁ#ﬁ%%%?&%%?%ﬁﬁé%ﬁﬁ @Bgﬂﬁfﬁhﬁﬁwgghhhich aut henti cates the

connecti on bet wedhca pabiuberiteaip @ ahticaiome seerd ds repteati thy netrpperegiatyationf | cat e

aut hority @kd dataBiSe bRRriRGY GO PubishbCe Plihl tve FUB1IRHAND Reiers dGRNA drddier SlOCUNENE S,

and then cre;{gs.an signs a digital, certlficate.cog%a%ping thF Egrson's

i dentity JBTEFT 8™ My aRT e I‘%cé‘gt." 2 RAYERE 4787 Tt LrRe! RaPHTIPEE S

aut hori ty amdis sigsd by the pyblithksi uvsink by publishérlsericgrsighftire ety Thapdehseaver Yetifidy, vibegr ee  of

certai nty §0abisdabion B0 Ha e b & g&ﬁoﬁ%vts alt ervtﬁerﬂutﬂy%oﬁ% thb Ll% fgftificate
by th ubf

has i ndeed beén signe e certificate aut prlt])t/c, ose Ic key is
wel | - knowrtser] Khengpeg sqryer Madiey the fieeivs Pongrismplishprisoruple. kesyohiingd fiogrtbephy i s
only used gublishdrs adrificatt Gbrbdih the SdeBRAbMIRSasANd t 0 securely exchange secret
sessi on keys. Secret-key cryptography is used f all other . purposes. In
The ol o ng d He BB PRALRerk 388 e 3 pipn EheR b Cri ssion
of database, so long as those requests are initiated via a pen registered to the printer.

33 NETPAGE PEN SECURITY

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

A npetpage pen can “know” a number of netpage printers, and a printer can “know” a
number of pens. A pen communicates with a printer via a radio frequency signal whenever it is within
range of the printer. Once a pen and printer are registered, they regularly exchange session keys.
‘Whenever the pen transmits digital ink to the printer, the digital ink is always encrypted using the
appropriate session key. Digital ink is never transmitted in the clear.

A pen stores a session key for every printer it knows, indexed by printer ID, and a printer

stores a session key for every pen it knows, indexed by pen ID. Both have a large but finite storage
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i nformati on between a netpage printer and a server, what actually happens
is that the printer obtains the server's certificate, authenticates it
with reference to the certificate authority, uses the public key- exchange
key in the certificate to exchange a secret session key with the server,
and then uses the NPA095-SG 41 secret session key to encrypt the nessage
data. A session key, by definition, can have an arbitrarily short
lifetime. 3.2 NETPAGE PRINTER SECURI TY,Each netpage printer is assigned a
pair of unique identifiers at tine of rranufacture which are stored in
read- only gqreasity fpr seysion keys, pad witl éncetardssiomkeylowa lest-pyeryty-wsedfiags if secéserny. ser ver

dat abase. The fifgtna Qc@%es'xﬁthﬂ%l EGf@ﬁﬁneH%e%éﬁ'aﬂﬁﬂrﬂféﬁ&&c&eﬁ%&tﬁ}?m@f' nter on
t he net page network._ The second I% is secret I's used when the printer

is first regyewhpebe e e’ twekothemth% we*ebﬁﬁt%%?s Vg ddt gProgrdihe
net page neknsdite pérO Thit Mighbie) 1t exbnple bedvketbhe pensélaigh @taiven Wm is regﬁfeﬁatoﬁﬁe a

S gnat ure tBUbrlmlte(f\'/].F Ie%%:[lt%er 1é<l%¥anp L know {ht Er_{ grtlﬁoe n lbg 1n1t1a es automa 1c t he
publ i c key secure 0 net'page r gls ra |0n server. he Server

conpar es tqqestee@meqcem Iéglapwsqr isplhmeqot th oy thepes, dlion gk Wit hopaéelicndr i t's
dat abase, @l BCE8Rlphcddes Jhﬁrginé bupak WA tnfe idiRGads BB régé&&lhn prhdedilrl€N creates

and S|gnsacert|f|éﬁte talnn the printer’ ublic_I D and public
signature key, affgd ‘Blrt%gsl’t“ W#F‘t’f‘fi"t“éafeﬁ“ﬂtkﬁee"c ke Fﬁeflfeéﬁﬁxca"é‘ﬁ%base
The net pagey riegicstetaded dn tl&efetp@’e reidirstion Ser@er Clatalbasd ataaﬁeeofaneﬁﬂiﬁumﬁ Wukiy net page

print ersl dr%%%&on &w&at?an&%%ﬁesnu 3 B | S}ner' !ﬂm%%!l ls%" g9 fo 4O verify

pr|nter t|ty en a user SCri es to arecordls
. created i nretrhgs Tpgistplicg eerpsgThs tspragr jspngrates @ seprgn @atfqﬁ%?stémﬁumém‘l i Wiy 2ehe

publ i sher de@udlf kadimiks iR sRUEH ﬂec; l théindeO 1ilalRE trHﬁrﬁxfs a%opledt e bdssidNienbRiypld @
specified _r ter Everh%/ﬂg nt. sen é I’kl nt er via adgj g](; server is
addr essed £ RSN e er® PEHY S©s U kg B R pisT oK ng the
publ i sher ' ad pransmasttm @prgn@tsamien kegyo thlfve. Thaga spes the sessi@rkef ineally indexed he

regi stratign,dat@inase, that the publisher is authorized to deliver the
publication to the specified user. The page server verifies the signature
usi ng the publ i shlough afalsprocag Epersepie APeadiing Pea FREtSFrion Riptpiol. gE# real pen

certifi cat(enaéc@fneﬁksbs@mﬁfb@trﬁ@@ittsdlfyaﬁelpeﬁterdat abase. The netpage registration

server accepts reguests inting auth ns.to t t abase, so
| ong as those reg\%eszf revéoruséyum %r fjgﬁ“s tr%glsmeeﬁl 1?5‘%“53 %Fie o “t‘?\fgn%epcﬁl nt er.

3. 3 NETPAGCE 2REN ASEghiRkddat Eszcohfnqrﬂétppfagerﬂpéhw@oas saegmrehuast eifjuendtent i fi er

at time ofus&aﬁweﬁegfemomnmo kedisted AHe8 Usel 8 whl A2 YeYis @:ﬁmyany m&cher pen and
in the net pa regi stratjon server database. The pen ID 61 uniquely

i dentifies® HERIH KR8 hage network. A netpage pen can "know' a
nunber of net pag®hep bt @k Ssecra@hel datfRr |t efublicitty " dobroMion cbecaitdbe hardfarfpens. A

pen commnﬁeﬁg;neécemng&n%ﬁp&&ger via a radio frequency signal whenever it is
within '

3.4 SECURE DOCUMENTS

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

The “watermark” printing process uses an alternative dither matrix in specified
“watermark” regions of the page. Back-to-back pages contain mirror-image watermark regions which
coincide when printed. The dither matrices used in odd and even pages’ watermark regions are
designed to produce an interference effect when the regions are viewed together, achieved by looking
through the printed sheet,

The effect is similar to a watermark in that it is not visible when looking at only one side

of the page, and is lost when the page is copied by normal means.
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range of the printer. Once a pen and printer are registered, they regularly
exchange session keys. \Wenever the pen transmts digital ink to the
printer, the digital ink is always encrypted using the appropriate session
key. Digital ink is never transmtted in the clear. A pen stores a session
key for every printer it knows, indexed by printer ID, and a printer

stores a session key for every pen it knows, indexed by pen ID. Both have a
| arge but finite storage NPA095-SG 42 ,,capacity for session keys, and wll
forget a session key on a Ieast-recent?y used basis if necessary. \Wen a
pen comes wi t hi nPasayrfeccar dacupeitneaetol be ¢veichesinedhrcbupirin netesec @pg eeshenismwhet her
they knowegasdd iddbdm 1 9|af)ov5 Y eﬂ&as &) c Yndg OQﬁelﬂﬁéerawrmté%ﬁbt&ﬂﬁerpr I nter

det erm nes whether |t iS su ose Owlt This m ght be, for

exanpl e, because TH8 IRy &mﬁmﬁ &t P e*@mFﬁﬁ“EP%?@ THY§%  the

pr I n_t er. |theréflre thlﬂfﬂtl-ﬂrusdr’s mmiphtmckmctﬂwwmubhﬂustE@ﬂeréd, bibhhatit | t

L2 es il AR wpRE Rl 01 SALAL QORI AR £ 1 the printer |sm i

meant to know the pen, enIt agrees w en to ignore it until the

pen is placed i nWACoHePRIdrth@pRurCIEtPagh idedymert oo fP‘tlpl‘FnhFﬂfllVa’tf?éﬁS ufjgnticity

registr Et |B§’r}e@ﬁs€iﬁgeﬁl-bfaﬁls id the adiilviay.qme tﬁlﬁqdetIﬁ oP bl Bckr€ ddc};}nent iaempaﬂmdmeal RS a

secret key:exc he key-exc ge . key.s also recorde n the

ot page r JHTLERIY GReeB R St e D Et M Rr e fr oo by

regi strat i malictitthiey opemtutista fisgerst 8 s¢ctus dpmmert Berificatibigenpan batdewel,opealnvdthtbhe- printer

transnits i he,Rgn, L&%ﬁmﬂﬁ Affure, RELARA Easf 31D dgr@staﬂta@n SEENE! verid}onS ET VT

generates a session for the printer to use, and securely

transmits the se§§FBﬁww€9ﬁ?dm$ﬁ@Mb$FHFeFﬂSﬂ%“%%@haFﬁﬁW@WPP§ﬂ@m@BﬁV’of t he

sessi on Kegnsermuey fnfig prowidd B si@ﬁﬂcaﬁkﬁiﬂst&:lektﬁ)éasﬁéi @&}@dﬂg@n&eydocﬁfaa v[aﬁﬂicﬂﬁda,l‘ stores

tezg, ;Stszldogejggiyﬂ uQ ea \pe?Jica%{cHJ é)exb grovﬁelsrgl% Xdéigglc\ge %E%nsm here i IS nee de l{%lnét Stlllt he

|nternaIIymtwmdbu@@mmby&%hESprlnter I D. Although a fake pen can i npersonate

a pen in tye pennpeftESipidlhon protocol, onIy a real pen can decrypt the

session key transmtted by the printer, previ ously unregi stered pen

is first regi st eldb nefppee; Sgstea% fqnf’%ﬁ“]f"@’&%‘é)’é“‘ﬁh%fi’ flelivgred rghaPﬁYﬁ%@am hegdless yser. A

regi st er ecinb e petsiste@hmgtived@nndtpfiecOpuky sestetsOMW@dthérefold emptseide fod racpipest and

fill in ne er and pen registration forns, to register a new user to

whi ch the ﬁg@gggﬁggg automatically linked, or to add a new pen to an

exi sting user. Tﬁeowe@eseneeeadetthrm theaitent, 2p [deparisdi i Pestieds asnealsoypt i on

because ofy E@ﬁ&@@;@bpémgﬁﬁﬁmmﬂpe constraints in the pen. 3.4 SECURE

DOCUMENTS T e ne%pa g%?tEﬂ]SUﬁ orts the delivery of secure docunents such

as ticket<*and gﬁW g %de printer includes a facility to print

wat er mar ks4.1 but 8edukre Brdcyrahic TRanascTiOR@ERt  from publ i shers who are

sui tably authori S u r

watermarks in |"tﬁ§edu§31¥ isﬁ%(%g'%sg m%?cglﬁ%t} éon%rs{r!ﬁl{s%ﬁ& @B@b%y%%%% algt enti cat e.
payment systems. SET, having been developed by MasterCard and Visa, is organized around payment

=

cards, and this is reflected in the terminology. However, much of the system is independent of the
type of accounts being used.

In SET, cardholders and merchants register with a certificate authority and are issued with
certificates containing their public signature keys. The certificate authority verifies a cardholder’s
registration details with the card issuer as appropriate, and verifies & merchant’s registration details
with the acquirer as appropriate. Cardholders and merchants store their respective private signature
keys securely on their computers. During the payment process, these certificates are used to mutually
authenticate a merchant and cardholder, and to authenticate them both to the payment gateway.

SET has not yet been adopted widely, partly because cardholder maintenance of keys and
certificates is considered burdensome. Interim solutions which maintain cardholder keys and

certificates on a server and give the cardholder access via a password have met with some success.
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The "watermark" printing process uses an alternative dither matrix in
specified "watermark" regions of the page. Back-to-back pages contain
mrror-image watermark regi ons which coincide when printed. The dither
matrices used in odd and even pages' watermark regions are designed to
produce an interference effect when the regions are viewed together,

achi eved by | ooking through the printed sheet. The effect is simlar to a
watermark in that it is not visible whgn |ooking at only one side of the
page, and is | ost when the page is copied by normal neans. NPA095- SG 43
Pages of sk&ure SBERMMMENE cannot be copied using the built-in netpage copy
nmechani sm descri Bage defpaga&GdnPiile Hefspggeax@é?éﬁgﬁon-gmé 284 QR kP e QRYdzD et PageS
on net page- awar e phot ocopi ers. ecure docunents are typically generated as
part of e-‘é%ﬂﬁé?@@@?&‘%ﬁ@ﬁ“ﬁﬂéﬁmﬂ‘fw- can therefore include the user's
phot ogr aph whi chThastpes pisttmases Maeibtritshe addsaricatt &g st #id @ethddizOSMEL gairGents.

i nformati i.th the netpa i stration server. as descri.bed in Section
2" nen priaelid by RBLRAAE, AR Ul RIS B R RS B e U Ty
i ts aut hentavéigpgn pofyjonraadipressure. dofinererng bienairds cemalothe uigd biadesiguing. 2 fifigeeprighi que | D
of a securgndoadMRHen, afho@hl 2V a Mighel thsd Pife ffR@f bibhdu@ldstionRfaritnandgauesnt , and
secure doctqdmant | Ds ﬁre al.l qcated non-contiguously to prevent their

predi ct i on™BYBHot ety € ReAE8cur e document verification pen can
be devel oped wi t fiheirstlstep toibeing shéxctb asle SEM pwarent Iscaiegigen tHeakdry bemettiOwigUppoOr t
easy POI Nt pOlaRLSERARIsH N RUEN inkSLh oGl BlnerLli§ Rfic S herd N1
wat er mar k nor ‘the user's photograph are secure 1n a cryptographic sense.
They si npl e pipssficen &e sipgFrdfa tha semeotins A dheaisyrs idsaidy #) vefilgnd g Bieybioneic i e
document Vaptikd £lsioR in thd@EibtlaGdal datbaye, lafkbd}d (R ek kebdr€ Al GOr BBz Vi des an

added | evel of .security where it is nee , t i till not entirely
e £o P8RS crised e AR 1tk Ve R G YR Ot o

submi tted doyplsdrasd de aesdiie e digragid kiylayd tatificar as stveed dh éhe Slatatased Thr e

per si st ent |y aLCAlnY @bta ARkRGERAE &)sB AtdS BAME TR netphed BeibthBLLIALE ok ssi bl e
for recipients fto repudiate delivery. E-commerce paynents nade through the
system asiM@eden tpargasithp usEs pioprn any SEI gavien ansictipinssi bl e for the payee to
repudi ate. 4 ELEGRROM Gse obRCppDEE bidmdirn ShGhiREtED RRRENLCexIMANSACT | ON
(SET) The net page system uses the Secure El ectronic Transactiqn (SET)
Syotbm ae e 3y SRR el OF T e B P el BEGRn D i)

Mast er Car chieretioipts d, th wwipagegeairiratiod saveo Thaseparyvvairs the bamdss widhespedtoghd s
reflected js& itdgsdias mbquandrﬂgw&ron AN GD 1R fusd D BroRy 2l Hbikie i did@RENdent  of

the type of accounfs being used.
payment transaction.

4.3 MiCRO-PAYMENTS

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

When the user registers for e-commerce, a network account is established which
aggregates micro-payments. The user receives a statement on a regular basis, and can seitle any
outstanding debit balance using the standard payment mechanism.

The network account can be extended to aggregate subscription fees for periodicals, which
would also otherwise be presented to the user in the form of individual statements.

4.4 TRANSACTIONS

When a user requests a netpage in a particular application context, the application is able
to embed a user-specific transaction ID 55 in the page. Subsequent input through the page is tagged
with the transaction ID, and the application is thereby able to establish an appropriate context for the
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In SET, cardhol ders and nerchants register with a certificate authority and
are issued with certificates containing their public signature keys. The
certificate authority verifies a cardholder's registration details with
the card issuer as appropriate, and verifies a merchant's registration
details wth the acquirer as appropriate. Cardhol ders and nerchants store
their respective private signature keys securely on their conputers.

During the paynent process, these certjificates are used to nmutually

aut henticate a nerchant and cardholder and to authenticate themboth to

t he paynedﬁmg%HeMay SET has not yet been adopted wi dely, partly because

car dhol der mai nt ¢AaNEEur QfculkQitdugh AhageCRHlidhi if h&algeeepeblﬁc QoRSEIRE ashlibMEdensone.
Interimsoluti oh'f whi ch mai ntain c rdhol der keys and  certificates on a

server and™§t U8 HEHET § AMEIRITgRY R blish = Goipet, A Sl BREIH BRI oo
success. NRADSY prePBitd¥cathlo pSk To RAYMENTSal Tshdphieg et Plageotey &t essr’d frvadyet page
regi strati e

c a? dhol der}% ie n? EE?LJ l%QIEe§ 80 oW 9 thi néct}%g Jy&}ﬁ.é A %t%&i ed"fc?%éhcat(dns Ghis }SQQ

ayrrent transacti on net page system uses bionetrics
t o aut hentrevartdiffersat sprlisption pgvigat ot sasily sﬁhﬂﬁwﬁ@mdgnﬂy *pepdiRldeharieraky st em i s
pen- based, gstahe bionetric used is the user's on-line signature, consisting
of tine- varying gen posi t.ion and pres ure.. A fi n:ﬂr{mp” nt gﬁ rretrrc can
al so be used by Q&SR T PATEY oAt " RERS By P RTE HE “Wthbugh at a
hi gher costser alidhan applip@ionVia bmdqve tlkas I ¢fs echowliyFighd ZicWaenkhethemptaaivetef t he
bi onetric, @eﬂnk&@gem&w I AL UASRERL Soyfilo fbProR bS8 Ho ndife ekbikint EP 1O

bei ng able o nake paynments is to register the user bl ometric with
t he net pag“é“’FfégF%"LS]P‘Slﬂ}edW%aéfid\F@rhcat%P%ﬁ‘i beethsn Eith ﬁe aeﬂéBﬁf’r”HP Pedtiae\ASr onmrent

for exanpl Bheadami heibiinfited & iR hipeOREs fpbiagan be captured at the same tinme
as the user' srdelhtrt |s verified The bi.o trrcreD g%tté nd stored
C lias AN al h%re

ks st A by
in the registrat i 5 PBAFIE Fiemtains siae doformation fndeipd by alias 112, ag

phot ogr aphustrspeciik sige gfmnainatithputdaptiueed tarlibd idakiek theuehe recor d. The SET

cardhol der regi STEALIQNIRMAERSR ad AdepSdiiR bpiREle an@'BHvaEeQ?ganﬁé tedrRghn Bfi vate
signature key and certificate are stored in the database. The user's

paynent cat B hiPBlAR. 3 aljod 1 fostienappjicaliyn “Q‘Psﬁuﬂ‘tj op thehaff of ﬁ’ﬁg‘é"‘ MERE €YY at i on

server enoapghatidnRfcoifirmtdnadiof.0 act as the user's proxy in any SET paynent

transaction. Wen, %Q& tﬁé%%em%’ ffnd glo'd%t 54 PRk gﬁ?‘%% erlptﬁ(DE{EE{{iElon% heQy QP! ete a

paynent, for exanp gni n net page rinter securely
transmts lreweiserfaderte 4pp CG‘F%&F i)?bh‘ Oftth?elsep@nmwgﬂemdofu’r?éuct Whenetric data to the

net page regi st rafaacﬁrappseern&ers assIh@ed&%\a%ppﬁ@ahbJ pr&del, AR Bé GOBH afatalth b T ESpECt
to the user |dent| t he pen, | D

romthen on act. S the user's
0 oy i st s geptclba Bt ol ot g ey S RY iR TS Tre

net page sydtednfécnot.udes a nechani smfor m cro-payments, to allow the user

to be convenie an Yo ORE PR GideP LanRE b Dl LWk GRS AHYABALS. AL feapnd and
for copying cop Iﬁ)
records the user s willingness to receive the subscribed publication, as well as the expected frequency

of publication.
4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT
A preferred embodiment of a resource description class diagram is shown in Figure 40,
Each document and content object may be described by one or more resource descriptions
842. Resource descriptions use the Dublin Core metadata element set, which is designed to facilitate
discovery of electronic resources. Dublin Core metadata conforms to the World Wide Web
Consortinm (W3C) Resource Description Framework (RDF).
A resource description may identify rights holders 920. The netpage system automatically
transfers copyright fees from users to rights holders when users print copyright content,
5 COMMUNICATIONS PROTOCOLS

A communications protocol defines an ordered exchange of messages between entities. In
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docunents, and possibly also to allow the user to be reinbursed for
expenses incurred in printing advertising material. The latter depends on
the | evel of subsidy already provided to the user. Wen the user registers
for e-conmerce, a network account is established which aggregates

m cro- paynents. The user receives a statenment on a regular basis, and can
settle any outstanding debit bal ance using the standard paynent nechani sm
The network account can be extended tgqc.aggregate subscription fees for
periodicals, which would also otherwise be presented to the user in the
form of i ik serdgradysign, attdimeswtls 2s pbns] prRANBACTVONSilirest of defert protgeietdt s a

net page | rl:oﬁaeﬁﬂ'&ewhgﬁaleatﬁermch&l%ﬁl%n&%é%&m the application is abl e to
enbed a user-specific transaction ID i'n the page. Subseﬂ%ent in

t hrough the pageFa8 Prosgselely iviiraisd boheay pf; "fwé?ﬂ&et“Feoijfaﬂ“B] i eich e haptr atl on is
t her eby ahdienbion es;teabd) repfeselimABRPS AP hdlie: @ARil ditlendi@ris e (INCACSH e 45
user's in ccur mmeg R ich is.not .u ecific,
however, F%Ch g IllS (r:eg{e?eg%d 8% rﬁfcan tle “fhe lilségrnfalge uni eq?,lnéltyl atrj’d A Vemca?f%umengt abl i sh
a cont ext remxesmrlpa balifela afthyd qutity. rﬂmmﬂbstmdu EHigy sdistertes llfq?mvmhammsedpﬁhﬁwt ed

cat al 0g page fufind MEHHS B enthty ¥lab vk ahe HSRAORRIAE o Aliduble hﬁEOB&EmQé @€ brofoltls user’ s
privacy, however, the unique user |D 60 known t Fﬂf‘éﬁte net page systemis not

di vul ged tEsist5e P‘E%l‘i“l %Ereateﬂﬁ idestrpsgentitys, litglings arreensrafly @ ENE *5pT @A N

provi der s disem pagigaty ircatist@biat i ng i ndependent |y accumul at ed behavi or al

data. The net pag@ue[s@%bﬁ&u&ﬁédv%ﬁvﬁﬁ&‘é@& instead maintains an anonynous

rel ati onshi'p betwe an application via a unique alias |ID 65,

as shown in Fi guﬁ@m@redWeﬁ@%?fatsﬂécfmg@rdﬂa@mpm@lss showntiyKigrt 437k t agged with

the "registered” sakbd bt or u&eﬂ%@%ﬁﬁa@fﬁ»@ PAPLio BN YlicaBSK %aéhhﬁer@ %&19@199
registration ?ﬁ%ver to translate the associ at ed a%lc at

t oget her VYR {HePhEePEy -G D3o% BE™ariltigny Ha stiefg cegmot P ‘é‘i“’}“ é%‘e’ft BbJF%S t hen
subni tt ed dnd ithdge ohigyperihé mbs@ipgppdelieat promcol THhefoapiliveadiconenhstiuoh@s ks St at e

i nformati g?d&%‘???ﬁgrspﬁgah&ﬁ mﬁ%hvépsgar Feo ert glijéc% a%ud‘fc&ye user-specific

state inf egeo entity of the user. The
system al so mai nTlispicgfien (*ﬁd@b‘éhﬁﬂbfﬁﬁtob@}‘% @F%ﬁ@éh@fﬁchwn‘s?@h@t ure key

for each ab selaerUS thhe‘ia saﬂpéabmbm&ssm&& ahlh@yg 1isHoci1ﬂerﬁ I0gihd p4e UésEriphibr@N
transacti OI’IS on

t ific
i or ot 1 o eTBrEL SR e 0 Preoray B e 5Bt sy ARt Tk HRRBFLtS
"hyper | i nkibplgetion VR t6# ohssubschle:r syt E?nﬁS retibe cdvat $eavﬁ1nulmcast sippie caates-dn on

behal f of Srléggthy,%&gag;&{n CYQVENATE] o7 oT=7 AWC1 ¥ product types. Each application is
associated wth an appﬁ cation provider, and the system majntains an

account on behal Thepecssrst vsep B prPY¢aioD P Hiagil to O‘Ptan Spm G resttrtioh €PEdi t and
debit the tpr @ubsgaiding ader I 60C the udehy BUGH Fri@@sIDER2Gwhich may be explicitly selected for

the application, or may be the user’s default printer), and the application’s certificate.

The application’s certificate allows the page server to verify the message signature. The
page server’s request to the registration server fails if the application ID and alias ID don’t together
identify a subscription 808,

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

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

Once the application has distributed all of the document structures to the subscribers’
selected printers via the relevant page servers, it multicasts the various subsets of the shared objects
on the previously selected multicast channels. Both page servers and printers monitor the appropriate
multicast channels and receive their required content objects. They are then able to populate the

previously pointcast document structures. This allows the page servers to add complete documents to
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An application provider can be a publisher of periodical subscribed
content. The system records the user's willingness to receive the

subscri bed publication, as well as the expected frequency of publication.
4.5 RESOURCE DESCRI PTI ONS AND COPYRI GHT A preferred enbodi ment of a
resource description class diagramis shown in Figure 40. Each docunent
and content object nay be described by one or nore resource descriptions
842. Resource descriptions use the EuQ%in Core netadata el ement set, which
is designed to facilitate discovery of electronic resources. Dublin Core
nmet adat a ctbeif drabasest d it Al wWi\he pahtdy td ering\dlp docBosrssor t | um (WBC) Resour ce

DescriptioyzFranﬁqu&Nkﬁgﬁhmoﬁpkgﬁﬁgice description may identify rights
hol ders 920. The netp qg Xsten1autonat|cally transfers copyrlght fees
1

fromusers to ri §rsrrbimpefigenipigrhyprslink actisgtiomproeenhip shogh in Rgrit‘ent .
COVMUNI CATI ONS Pmtmsms &mﬂmage@ahhﬁmgweettﬁbqﬁﬂl ccﬁﬂfumﬁwas tkalahdartdiﬁer ed

exchange of neslpag Hrm 6%%?16 eth( 1(§eateﬁ%s %rgg%(? ?oca%zon on thet Q% Ii]]?e‘?age system

entities such ers-an I'se a
prot ocol s %adymwmﬁkﬁéﬂypmﬁmﬁ@msemﬂqcmrmoh on w t h t he net page

system Each pr omtef&tehﬁﬂléasvﬁanﬁmds B @Yk Qdrs &%%%Q&v&u&wﬁ&g n which
the horizontal  dinension is used to reeresent nessage flow and t

vertical dfieaficplarpagessD plethe pddrgsy mpyabesdy TPﬁ%c“hEﬁgﬁuﬁﬁW?F?“ﬁ%“?%ﬁ?%sented
by a rect awigl e 6o fagd. ThaGinfehBentaim dOthe fdeh 8, @nbvind prin@d T 62, thefagd IDahd giek umMm
representij Lifeline of the entity. During the tine an entity exists,
t he ||fe||n%“%g§%ﬁ8ﬁn“§§ra dashed line. During the tinme an entity is
active, the |ifelnred srshlow theage desibice 5 ifevetied By cheuses Thand getemienl s

cotns' ger tedwmrlﬁpudamﬂéa%s an@taé ?f /Y, Healk (H%’s lﬁnAds]Inst iSthe %elemk !nBﬁ%ieﬁxE:rﬁ mg%ener alll y
cut shnor as entl ses O participate 1n pr.ot oco .
SUBSCRI PTIBR* P ‘?‘?‘gﬁ@?@&@{m ﬁ’ﬁ?‘é*”é%ﬂ?& SBHBEIP ﬁt"“H?“aa“é&E}‘s‘Prﬁ‘*pu on
delivery pmdtognines Ba ShONE) themethbladdeesdl@ the Aprlligigeservartioging b appS@ris TRy
subscribe to a pefd odi cal. %uplhk%éltid)a o, %F:B tﬁagorre ol k@D 6TB%mA. | @ d out

differently, but many users ditions w re BN content such as
t ext obj ec@@sﬂawewwddeafﬁﬂreecﬂﬂlgcatesm éloéﬂ%s‘élﬂ‘ied%yl’%‘ﬁ‘kd@flui"s&@ y2 priordéot
therefore @pérlmmecﬁmsdmmﬁyp&mm@éﬁ Qﬁsstdihgrahlﬂﬁl kBokvE uahg@é §Ntres ﬁypwhac

poi nt cast, but ared _.conten

ect \Eﬁj l%
Dbl | cat 1 R < RIPE RO otk S e ek e ot
docunent f§6@rihhapage bdbfesém,sends iPown|servdr 2 A3, ge hefsrliglacues dR.wandihe LitIP tcthair e,
i ncluding jtg.ggcunent 1D and page descriptions, to the page server 10
responS|bIe for the docunent's newy allocated ID. It includes its own
appl i cation | D 645 pplisation BREicIETPESHoruRsnipes BT eaplictiva siegfiebintnset of
mul ti cast «haeadbcufMadi s 51 frbm aSIIgRE/et 126k MR6 Scadiehdbub@nt th e Pidevtat« 168 gnat ur e
key. responsible for the document’s newly allocated ID, together with the requesting page server’s ID and
the hyperlink request ID,

The second page server sends the hyperlink request ID and application ID to the first page
server to obtain the corresponding user II) and printer ID 62, The first page server rejects the request
if the hyperlink request has expired or is for a different application.

The sccond page server allocates document instance and page IDs 50, returns the newly
allocated page IDs to the application, adds the complete document to its own database, and finally
sends the page descriptions to the requesting printer.

The hyperlink instance may include a meaningful transaction ID 55, in which case the first
page server includes the transaction ID in the message sent to the application. This allows the
application to establish a transaction-specific context for the hyperlink activation.

if the hyperlink requires a user alias, i.e. its “alias required” attribute is set, then the first
page server sends both the pen ID 61 and the hyperlink’s application ID 64 to the registration server
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The page server uses the application ID and alias IDto obtain fromthe
regi stration server the corresponding user ID 60, the user's selected
printer 1D 62 (which may be explicitly selected for the application, or
may be the user's default printer), and the application's certificate. The
application's certificate allows the page server to verify the nessage
signature. The page server's request to the registration server fails if
the application ID and alias ID don't ,together identify a subscription
808. The page server then allocates docunent and page instance |IDs and

f orwar ds t Heo pdagenct ne dioupepil} @rrssporiding kol pey b dsol tBsaligs(D 65 epredpendpgitnt er . | t
i ncludes the, pal.eyamtng &l ugsfr nmﬂ fnb1GRS the %i’%@'iﬁ%& the FHRATRS sin% tﬁéh%pﬂaﬁdat er to

listen to. It then returns the newly allocated page t he application
for futur eallﬁwfl%sh%w%caﬂ%%@ta{ﬂﬁ%aaﬁsbﬁprceﬁatcp%w forike lavegkwlﬁaﬁmt@a all of the
docunent ss.8 uct uHRSVIRINNGRECBEIRON PlebsoL  Sel ected printers via the rel evant
page servers, it | ticasts t ous subsets of the shared. objects on

t he previ ous| y s‘é\)lﬁgc?uar iRk %gksetonanetﬁae %)a%%aﬁe% tﬂe e3rcc\)/menrmsmanJ prl nters
moni t or t hetrokeipthopatest nepagaprinter. dhsttrokshdmufesk te Bﬁadandeoeh vethdthed. 1 requi red
content objects. TﬂJ}#Mte%ﬁvaId@&@péﬁb%lthoQPR&h'te@i‘[%zt ﬁ@pag@ﬁ%d Alsdore pal nt cast
docunent structures. This allows the page servers to add conpl ete docunents
to N PA095t°§’Gp§$‘7ser‘feﬁB7llPthB'é"’c“%}b”é%es and it allows the printers to print the
docurre_nt s. 5.2 iRk deNK 16408 Iﬂié,%&e(}i&scaﬁ!ﬁﬁmmﬂkdmyeﬁeq:rageem afbacinment of a
gy}r:]):: lp:’iglé V\A(i Iu\l/p%% ele etbtpsrzgﬁe%o& the strglﬁe n(l:t%rsng‘grtllsj Inzlg%uér%élhase rﬁlevar% mp%e&le{ngﬁttlial i cks on
near est ne@ﬁﬁ@}és"érfillmae?%@@lappe?@éhe@tﬂﬂ@@tllfde’ﬁﬁ*i"mF@sﬁailh’e page and a | ocation

on the page. TheAﬁé’r'a%x@fd ofﬁlhane@dxtﬂs@@ae@fw%xtlﬂa&%e ﬁjge §ehRr RER ul-naMmt he pen
connection protoco Tpe nter determ ne?f)é via t D{)\IS the network
address of % H¥ ¥AY TP BOREHEHAN ARG 11 FE PapeRian b SEYBRIDEE  The
addr ess naiyentifias émakyer b@respanditzIo thapdneandfuses he uits eacolnauinicd dagnrtiling niondl 822act ed

wi th the St@ﬁﬂ?eqﬂagl% stri %Eas%aﬁd% ntéxb"dlcef PhAR Sl BE PR 1 Ry, hlérﬁ; ARPr 1 Nt er
I D 62, the page ID an oca ion to the page server. g page server
| oads the Sﬁ%@’é’“@fé%‘é’? PP Eq rremesisrnret e ispaacuvpargends e rde dieldriines

whi ch i npurugheiment ' s zone 58, if any, the click lies in. Assumng the
rel evant |é1£)ut e%grrent .S a F%Qerl i nk el enent 844, the page server then
obt ai ns t H&” assorat ef- B'TBFI'?AE' T 8RB 64 and link 1D 54, and deternines,
via the DNS, theAnehwmpthk rpddicass whfsc zive the|sipike Oedseanis 8 eignagre frdisisdne t he
appl i cati 7s&ver]b§pp@;§19§1e§cﬁak¥t%%e‘é@%ﬁuéﬁ%ﬁi 1a1|n52 61 to obtain the

correspondi ng user fromthe registration_ server 11, and then

al l ocates a gl obéﬁ?f;?PWﬁUéaCH‘ﬁéfé‘?W e ?fél&a@gatﬁmr {515 the gagesoBsT Yerrls the Perhy per | i nk
request 93mw. 61T hy pakiing @kokéﬁfi;uﬁstregﬁlrﬂxsﬁ séleR QI bR tefifiGheMy AN fh@gure 44. The
hyperlink p{)lﬁ: 1011?]5 ALaeSgp%ﬁp g 4L Ee %?rmo hlcsllt]i% s{gl?ag.llfleefs e’id i uz?sew[ell asnt.geig E)t er, and

identifies Stance
56 and the current data content of the form. The registration server identifies the user corresponding

to the pen, and uses the user’s dynamic signature biometric 818 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and user
ID 60 to identify the user’s application-specific private signature key. It then uses the key to generate
a digital signature of the form data, and returns the digital signature to the requesting page server. The
page server assigns the digital signature to the signature field and sets the associated form’s status to
frozen.

The digital signature includes the alias ID 65 of the corresponding user. This allows a
single form to capture multiple users’ signatures.
5.5 FORM SuBmISSION PROTOCOL

A preferred embodiment of a form submission protocol is shown in Figure 46.

Form submission occurs via a form hyperlink activation. It thus follows the protocol
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862. The page server then sends its own server ID 53, the hyperlink request
ID, and the link IDto the application. The application produces a
response docunent according to application-specific |logic, and obtains a
docunent ID 51 froman ID server 12. It then sends the docunent to the page
server 10b responsible for the docunent's newy allocated ID, together
with the requesting page server's ID and the hyperlink request ID The
second page server sends the hyperlinkgsrequest 1D and application ID to the
first page server to obtain the correspondlng user ID and printer 1D 62.
The first ¢éed s¥Eetionp 2rdfheorsiontrpedisgddons. i f the hyperlink request has

expired or is fof, g did Jf%rfﬁﬁthyﬁﬁﬂk'tﬁ‘e%dae@lﬂﬂc a&ﬁﬁmﬁ%&%&@ s&@%@fa@é’&%ﬂ' | ocat es
docunent instance_and 1%)la ,_ returns the new l'oca age IDs to

the appl i cHt'P & Pririe DGW&GJOFH&BL?M*%WW dargsgpion at hiEe ! i
finally smtontienpsigaumetais,itph ihe a;sph&aﬁoxi Wafifids el ety la:gmarng Bk @lias 1Y 62

hyper i nk ol agtion.l ilg whi ch
case the f AS% tgy&lgh @ngé}reg’gﬁﬂg cg? %lg%% ‘ﬂe ;6 thﬁﬁlggql?lcon i Ce‘t%ﬁ%aten@ssage sent
to the appth'#reamamﬂser‘mlé allows the application to establ ish a

transacti cglsspeccahﬁlsggmp%ﬁmmbm hyper | i nk act| vation. If the hyperlink
requires a user alias, its,"alias required" %rlbute is set, then the

first page servérp“’geérﬁ‘fﬁnbﬁ‘éﬁ“ﬁ“f’ﬁ‘i‘émﬁ’&ﬁ“qn@aﬁn@ﬁ‘ﬁo"f’ﬂ AYHRFEFRE™ s appl i cati on
ID 64 to the reghsimabmxmaﬁces:mﬁx\mnenl\lfeéﬁﬁaseuﬁﬁmﬂ&srﬂa&bé oydbifemnn aglicaisist t he |

user | D cof [ - 1als0, I D 65 r pond| ng
to the app vl?d%g??gn ghdd élpglﬁ%%ﬁséﬁg l&%& %Lrﬁl nIt:1 I'ud g é%%]éssg |§s?ﬁ%{)a§ds

message seq'ﬁnmeswﬁﬁecoaﬁfmswawawelﬁp be payable {pm e Plr?ésharg@thr pravides pf theprigist: b | sh a

user-specific c omﬁeeaybermrre@&eﬂyp@ fadell IKro@6 b ifaéak bdnissRn IrcdIANIVRE TG

RECOGNI TI ON P user ws a stroke on. a t net page
pen the FERGEATNEAPBE & RESRD Pofiors FhESHBaraue RECRae B ﬁ’f“: o The
stroke i defivn th earcd dpplicptog @rosidet 76b tp & priar ptoliderfjage. The printer forwards the
pen ID 61, its Ol tgﬁét Qﬁpﬁgauéﬁeéi?ves tﬂé}ﬁpmgeqll& Hr?)ofro Gp%&er sgxl%g‘ IB%QJ eto the

page server 10 in the usual ge server page escrlptlon
5 identi filweerhiRr it iHe aiygyed Tslﬂeﬁﬂl?fdﬂ’egﬁ‘épﬁ? e‘@heﬂ\‘ibﬁf"’éﬂﬁt ﬁPPiHEft"“é‘feésrf@ﬁFd‘%thf’zone 58,
if any, thewsd epketibprovigeCit Send\BS Upflitgiol PRvIEE| £MBNS e NPigihal o RAKr | S A
text field 8 serv ensthe tro t ext | d's

i a1 1 sy BRSFEEh S, RRRERGReS e Ml ok Bl IpiS bl i ol

t he page sewvemrketgsandrendpén cteﬂ)t om tpctht ltqbvqgtamismgonsspwc;klésoge@ertm& the

regi strat i QRcSHhialionIB 6f,3 ohMeRePIDE 3k $ hypEhifik feg&'st%f) [ <13 'réé@trai@ﬁ SefRker
identifies the user corresponding to the pen uses user's

accumul at ePHSHTRAPPPIITe prplicetiongpsyidey GTORER) Pélfo lzorf@es&emkéagmag%ﬁ dwritten
text. Once it ha¥teapptietibegotidtensdstodean: tlie@ni:t&)ptrqwdterhﬁsdmghes;immpr@mer server
returns the #exXhe Og%ﬁabsaga CIUEBLLAY RIS h5RANE Fequelt 1D, PRIGSELYEesARPENdS the

text to the text
hyperlink request ID to identify the printer, and sends the credit on to the relevant registration server

together with the printer ID. The registration server credits the corresponding printer provider account
814.

The source application provider is optionally notified of the identity of the target
application provider, and the printer provider of the identity of the source application provider.
6. NETPAGE PEN DESCRIPTION
6.1 PEN MECHANICS

Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101,
includes a housing 102 in the form of a plastics moulding having walls 103 defining an interior space
104 for mounting the pen components. The pen top 1035 is in operation rotatably mounted at one end
106 of the housing 102. A semi-transparent cover 107 is secured to the opposite end 108 of the

housing 102. The cover 107 is also of moulded plastics, and is formed from semi-transparent material
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of the text field. 5.4 SI GNATURE VERI FI CATI ON PROTOCOL Assum ng the input

el ement whose zone the stroke intersects is a signature field 880, the
page server 10 appends the stroke to the signature field s digital ink.
After a period of inactivity in the zone of the signature field, the page
server sends the pen 1D 61 and the pending strokes to the registration
server 11 for verification. It also sends the application ID 64 associ ated
with the formof which the signature fjeld is part, as well as the formID
56 and the current data content of thé form The registration server

i denti fi esinprer tos@ble the myeewpiswdherstptus piHhd HED peamted gritdn the baisinh B2 Becover dynami ¢

si gnature i QRRlids! Cnfl St 1B Wilch fbsthddQiy S KR ShPRd 1B UREoushe 195 GBS UT €.
Once it has verified the signature, the registration server uses the

appl i cat i ofcirBreRPrtion d 1Qwhich preipstsagck Bom te eyt {{Pend, St pritin a corresponding
appl i cati oot Ipehididian Pk iwiid B3 SF B abugihng 1R W radib adtdaen 1125 moinike by tho
generat e aro'ggti%iego%gonﬁi(gr\lq in b€ hgufsint ﬂﬁ éc?erwr%:dé’adts ?13 s?l‘rrr]c(vjun 11? talflaranesrtu;[eq%Aj (ijr?i tal
si gnature Ry requesting page server. e page server PAESi gns the
di gital sitheverle? e atrdngeddd rperirtezrmectal grd|pipcald, iseddag iepreespmadinecseaw daeaffor ni s

status to 115r@&RMkal efdiRecth O if RinovabIIRRbdblcGuki cHelaeSiact e al i as 1D 65 of the
correspondi ng user. is allows a singl ormto cgéjt ure nul tl%ﬂ e users'

f
signatures. 5.5 PFERMPBIBVIEHeRPSRIST dctcplonfalr {EPA P WAlaPHBAt7 8k a form

subm ssi Onnpi@t10Z Blalsd Mmowiedwh the leFPCRITIE. TR stafe® LEID $LA0NMESL0 At BCOPI6™he/i 8 a
form hyper] | chlvat | bt thus follows the protocol NPA095-SG 49
defined i n‘!e gééltf?r %bd'éaﬂ ,0%5\,1&‘{1 blhst%rre formspecific additions. In the case of a
form hyperlink, Theehsapepcraaticthass topmal metingrink seged e nen-hykied sy aiganiser ver

10 to thef@@ﬁalrh]gg%tmmiuf?aib ﬁiﬁﬁ?sﬁtﬂbﬁizﬂ%&tﬁ fgud 8 m1!a}3n§)§nt@d"£%e_tb?|§d&ﬁ&ﬁzﬁnt dﬁta
content of the faorm_. t Qrm.cont aj ns_ an nature fie , then the
appl i cati off ]Q?éﬂgfllo&lﬂéeég‘ﬁmgﬁ@m%f”&ﬁ g ?W&‘SP%égfa‘i%f‘gesbr “Ejlté‘%“’arg@?fi@ at ed
with the coeradpiindibaged i biede 184, gn@tatiunef din penodpt 185 Respertivdtids blocke $7%ondi ng
certifi cat f4 flfﬁtod@ mc;u.nt@d {O%Iiiﬁctc td%é;PSwsYﬁ{s_léﬂ!'resp%chelgq\MaﬁéQMBE%YW h

PROTOCOL A preferred enbodi ment "of a conm ssSion paynment protoc IS shown
in Fi gure B7curphtoghc Bendpimiferis @PEHign prsnivepred t wigls it oMhsicas bars 1¥ay be
payabl e f rigiRdase appl2é Gathd BhAn oft sV vk tht Grald 1|subfldthesdaﬁrbmedn G tellowtn BUQNS,
transaction nd .sal es. 1 §Si.ons ees an 1 SSI ONS on comm ssi ons
o 5o B SRR R Beas e BB o 5% 8 b B Op P o1 - The
hyper | i nk beeguds the siebiflodks 1 2] oe tR4tupve slatie tacakipetha to pormRitgitiepeeribdi% from

the targeto «gRPlib £ALLOARRh R hAE 12240 Re fnbtaidnd HIRE ¢DAREIped D10AGHSOMELE
application provider 7 i sher) d fromthe source application

Ob (i.e. publ an
provi der 7BE4B BHERBE iR Oheseh Qi sicpepthe three states are:
. Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and
. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the
housing 102. The second flex PCB {29 mounts an infrared LED 131 for providing infrared radiation
for projection onto the surface. An image sensor 132 is provided mounted on the second flex PCB
129 for receiving reflected radiation from the surface. The second flex PCB 129 also mounts a radio
frequency chip 133, which includes an RF transmitter and RF receiver, and a controller chip 134 for
controlling operation of the pen 101. An optics block 135 (formed from moulded clear plastics) sits
within the cover 107 and projects an infrared beam onto the surface and receives images onto the
image sensor 132. Power supply wires 136 connect the components on the second flex PCB 129 to
battery contacts 137 which are mounted within the cam barrel 125, A terminal 138 connects to the
battery contacts 137 and the cam barrel 125. A three volt rechargeabie battery 139 sits within the cam
barrel 125 in contact with the battery contacts. An induction charging coil 140 is mounted about the
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The target application receives the hyperlink request ID fromthe page
server 10 when the hyperlink is first activated, as described in Section
5.2. When the target application needs to credit the source application
provider, it sends the application provider credit to the original page
server together with the hyperlink request I D. The page server uses the
hyperlink request IDto identify the source application, and sends the
credit on to the rel evant reglstratlog server 11 together with the source
application ID 64, its own server é and the hyperlink request ID. The
regi strat i orend 8ex\PER 12¢ ogukiblegechdngingd ﬂﬁémryridﬁ’ vigindppén. Ceetseeomd for BUBAZY '

account 82fs Idoam%mmfnn%anmﬁa@@pﬂoko%ae o] f&rdgyaﬂge&spzatémemem@m I cation
prOV|der needs to credit the printer provider, it sends the printer

provi der Wrddd lreaewﬁbthwl@l (O thsAleradrides; B18 it wsefbforwitingji ‘Pfdet‘FPeean}‘erPerl i nk
request | DieteligtifagfeheSte/Ring WFied folile suliy@Byf thé pk nibalqIaStyhus bibtiol.itdemt | fy the
printer, apd it .0 rel.evan trat |on server

Poget e i RBRa T BT figh it ot SRaN ol filo? b Blcs B of ok

cor r espondilevls 137 Pfﬁltlé‘i’ provi der account 814. The source application

provider is optiRaakdo¥ippdsithi &d 1@5 m%?ﬁ)mgﬁte&arasym@éndtlb@oft@erm;mg @PR i cation
provi der, and the @élnter prOV| the identity of the source

appllcatldﬁm%?ﬁWPﬁ peng 01 aﬁEN”ﬁE@Eﬁ?#?I%Nmmg@meEN'WE@HRN@CS

Referring &» F| gbPereGoNdraneER 9, t he pen, generally desi gnat ed by reference

numeral 101, ’ﬁ!cfgagx??mas a?r%%éd B 9otk {hngés!?l%n otatgﬁan?glh% or1 w di ng

havi ng wal | s 103 I nterior ace |ng e° pen
conponent stb T bpineing g ﬁ;@)@ﬁ‘ra@d Frvctoype pratrfaoN theotrizca iyl e WB‘BW‘Efdh‘HIlb dhe end

106 of theehan %z!e MQatibl data FouSBEhenredt ﬁﬂaﬁiﬁﬁlfaﬁ Nhd i§ QYked 10AIchiRe BE GidhRE of it t he

t f the h 50,2t T3yl ded
o1 Bt i ca, HhiF! L Bty PP A R S B e AT i

order to elﬁabéledatehazemsenanbmof\méam tlsthestilatotray Manbdlﬁontﬂi@pmedistmﬁd’]l n the
housi ng 104 Ih&, £iO%ELd 1,407 i ncludes a main part 109 which substantially
surrounds the end 108 OF the housing 102 and a projecting portion 110

whi ch projects bgﬁﬁmﬁﬂﬁﬁﬁﬁﬁ@]ﬁ%WHaﬂ§WP1¥b§e&Wd°¥F%@“ﬁ%ﬁﬁhﬁﬁ%@b@#ﬁ%%pondlng
slot 111 f(&mﬂlﬂgeﬂcf}pﬁﬂlﬂr 38eUritynd $hdkagdd frRiclIR USisRGsidi . merﬁth@syaéﬂ enna 112 is

nount ed behind t ectin ortion 11 e housi. Screw
t hreads 113 surrgﬁn n% an" &per ﬁﬁ%mfmtéag%ﬁ¥%¥ﬁﬁi%% TmTﬁ?“éggmg'ranged to
recei ve a Wedndle mm@Olpnqeseoulqmangé,mltglit@ldmmgtamuﬁascpm thgpedfb@heden @@lds 115.

The ”Eta|<ﬁﬂﬂmpm§&ﬁzﬁhﬁﬂéhﬁ TRVRR EoithiQnERAE phrBlm &Y 17 cenment .
Al so nount ed \Mthlns heecové$ 107 |§?éitr|-colgé sta?%s %%%ﬁf%gggﬁla flex

PCB 117. Tﬁ%m“%HFéﬁﬁﬁ )pdrap ke tpsiftef et ed on the flex PCB 117. The status
LED 116 is nountmcaﬂuonéaempmloﬁmmiaeon tﬁeﬁccﬂ:@ﬂlexﬁ(ﬂB ggedheaﬁeh 1@ a0

visibili tyfsabl % dﬁgmmﬁﬁrlxapu% ﬁx%gr%dgaﬂ earc te%m?_e%rg ccinﬁq{er%lp i%@gutoqglaland as a

non- narkln nin pen car a stylus 120
with styl Lﬁbowrtvrei@latlmsef fhﬁ&m@dﬂé*@@mw smsqé-’%%mﬂtem gplor status LED 116, the IR

iltumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144.

The pen controller chip 134 includes a controlling processor 145, Bus 146 enables the
exchange of data between components of the controller chip 134. Flash memory 147 and a 512 KB
DRAM 148 are also included. An analog-to-digital converter 149 is arranged to convert the analog
signal from the force sensor photodiode 144 to a digital signal.

An image sensor interface 152 interfaces with the image sensor 132. A transceiver
controller 153 and base band circuit 154 are also included to interface with the RF chip 133 which
includes an RF circnit 155 and RF resonators and inductors 156 connected to the antenna 112.

The controlling processor 145 captures and decodes location data from tags from the
surface via the image sensor 132, monitors the force sensor photodiode 144, controls the LEDs 1186,

131 and 143, and handles short-range radio communication via the radio transceiver 153. It is a
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t he housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can
be brought forward through open end 122 of the netal end piece 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 are
mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable
cam barrel 125 is secured to the pen top 105 in operation and arranged to
rotate therewith. The cam barrel 125 includes a cam 126 in the formof a
slot within the walls 181 of the camharrel. Camfollowers 127 and 128
projecting fromslider blocks 123 and I24 fit within the camslot 126. On
rotation ohedivrepetionmpnee bapVBE) edRB]-purdves RIBC deresdot. ocks 123 or 124 nove

rel ative to eachyQd BREeslP 105 %Qﬁf trﬁdsEetﬂx@f c&ntﬂ)%negﬁn(trgﬂs&w%rlgonﬁglfer Sy nib 121
out througltl the hole 122 in pi ece i pen 101 has three

stat es of %@Mﬁr%tnl54)aymsweﬂ%°ﬁgﬂeffﬁré lé%pﬂawﬂtom Hugwi @@th%@‘ 148v8¢ t hr ee
states ar &ntegrﬁé@lthSmgﬂQ&mﬁder A4, AQJIdIbgRF tomdporak tRH dlger 134 Shd RiFBesdnh@:rs@Ed ; and
Nei t her i nk cf’irstlgé ok éedmlhlgse dite R L nor stylus 120 nib 121 out. A second
fl ex PCB 1]%'l r)rD R{ on an el ectroni cs chassis 130 which sits within
t he housing 102Th€l'h@gﬁs@e~°@né afitléz(ZIP@ell(ZQD froehre o isi pfdeeed g MaBBhi81 f or

provi di ng kigdbaé e@m&@%a&mqms&% B Phpet :sy%k%tl@ Tt ﬁ&um N BEuseh) H MBgE
sensor 132 is provided nounted on the second fle 129 for recei ving

refl ected I?’Taéﬂﬁoﬂ’c‘la%Mf(?zﬁlﬁa Pk fikPigebl T ﬁPehI?%ec%Pﬁﬂr ‘?’T MWW%@ S¥E: mount's a
radi o fr elfB Meyisactivinponl A rosih Delices, Volt utlesmban 1| Remiarya@osiyivhicless idGgorREd

receiver, and . %‘%8%)%‘@%{1}‘% P 134 for controlling operation of the pen

101. An opt| CS med from noul ded clear plastics) sits wthin
the cover 107 andbgronfodienASIQhd4 etk aeicscinbysie digt operipdofdngetiviic wheatid peecei ves

i mages ont @it m'cﬂ?ﬁzQEwﬁﬁJ‘siﬁice TiBidcorgoRWEh dSHERRY MrcMit 150 SwhikB BloMRRMIRGd he
conponents on Ltge s% %q\d fl % 1291to batter%e contacts 137 which are
mount ed wi FRPPEPRECELH BEY TS comroflgg ¢ KA fhe PSYT FEMBE L 5o HPPHE™™ hat t ery
contacts 18#tand the cam barrel 125. A three volt rechargeabl e battery 139

sits within the %ﬁemadlpws& verlzoﬁln}umcaqeggé agout t% Joﬁgggg@h%&%g%%m} S.

i nducti on char gi n%Pcm IS nounte second fI ex
PCB 129 t ocoefraprler ‘%?él‘?&?“@’i“ﬁtjelbfn therraliqsased B lzrimtystgqlacipnifeed imsdical G second

]1: I edeCB 1284, mgﬂmlﬁe@um Boppilg aﬂafcmﬁgi@dethcﬁal M}%vﬁmlteffa&ﬁaﬁ&domc@@nodel 144
or detecting di a t barr el er t styl us
190 or the ok carrASHENS qutiaE B ioRh e dger] Dokl e o

det er ni natiptgrcofor therahgrreommiidatig vath p bisegatinotthigags priftace by the pen ni b 119
or stylus nib 124, , FR@el &bomg'rt Ol 991e10]141ﬂch§@§ gg:%é olfloOCEorIaf 9&3&1&5&&&&5 LED 143

via reflectors (not shown) nounted on the slid 123 and
Rubber gr i Boupaye tepormafpiang abthepen 19)-454 Td%a%@ema%fa%l%ﬁ@ sy imiGgprey f a{‘%e
housi ng 10@ ii ghosta@Bdest gri pping the pen 101, and top 105 al so includes a

clip 142 for cli Eﬁ) gwstlor:]leonheen c]é%;’on}e%rs AR iﬁ?s ¢ bogme FM[ (ﬁ{%%&R The pen
101 is arranged {0 ‘determne the position of rts Arb Fus*nf 8121 or ink
cartridge motion without reference to su:face locatlon tags, allowing the locatmn tags to be sampled at a lower
rate. Each location tag ID can then identify an object of interest rather than a position on the surface.
For example, if the object is a user interface input element {e.g. a command button), then the tag ID of
each location tag within the area of the input element can direcily identify the input element.
The acceleration measured by the accelerometers in each of the x and y directions is
integrated with respect to titne to produce an instantaneous velocity and position.
Since the starting position of the stroke is not known, only relative positions within a
stroke are calculated. Although position integration accumulates errors in the sensed acceleration,

accelerometers typically have high resolution, and the time duration of a stroke, over which errors

accumulate, is short.
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nib 119) by imaging, in the infrared spectrum an area of the surface in
the vicinity of the nib. It records the |ocation data fromthe nearest

| ocation tag, and is arranged to cal culate the distance of the nib 121 or
119 fromthe location tab utilising optics 135 and controller chip 134. The
controller chip 134 calculates the orientation of the pen and the

ni b-to-tag di stance fromthe perspective distortion observed on the imged
tag. Wilising the RF chip 133 and antsnna 112 the pen 101 can transmt the
digital ink data (which is encrypted for security and packaged for

ef ficient TransnNEFAGRPRINGERDEBCRITPUL i Ng system  When the pen is in range
of a receiyer, tPRnfERMECAAIENK data is transmtted as it is fornmed. \Wen
the pen 101 noves, out of range, gital ink data is buffered within the pen
101 (the pen 101Thg Y‘*Ft’c’fi]Wt“PVmi’drﬂ’fPﬁﬁﬁé‘?H%mﬁh@r‘éSrSh%l"F’rf&%"éﬂmP‘&d iafigpe Wilhi tal ink
data for aﬁmfsampagsstoamynew& ied H]k(ﬂ&usﬁé dﬁphbeewﬂ Meﬂmw ﬁ:ﬁht eginkd @2 sdasbnee) and
can be transmt e con Jount. ed_on .the second
flex PCB 178"} r-Et(le GS% andllaiqt Ergut alg]lté’ape ‘Q‘S} Rapcﬁ ag P?f?hn% 'ihTO%tpatl ng in
nore det ai ¢uplewé pamt@mmce@ﬁ@n@%fwhxpmnt@msu@ dfelshecthmplt@@rﬂxsly}h fglicador k@ al so
shows reprggahtatdons of the RF chip 133, the imge sensor 132, the
tri-color status LED 116, the IR illumnation LED 131, the IR force sensor
LED 143, and t he fdtee! sadinggpsonbly 6Qumpaiss a 28 of gieclons Anecden ofspobapintedhi p 134

i ncl udes ashespntisvahd it mgadm:me ﬂﬁ@fwloﬁlséﬁeet s prkdbd faadlcemiddrates £XGhemge of data
bet ween co the con |l er 34. Fl ash nory 147 and a 512
KB DRAM 1‘% arg{aglg s%h(ialrl]f: ed[é%ll% \n gﬁgfesgaeﬂtosedﬂalhfmdfe E6fVerter 149 is
arranged to conv&he replpreablerinl @@nd&ﬁ@haﬂmwwroﬁmrhé-” faypled witeths derlphiatriotli ode 144

to a di gi t &binci KORhdderf\Br chMRGS fo? QROER Fixdti, SdnbREEand San hﬂgeﬁ{af)@ﬁcﬁﬁbmktam the
i mge senso[ 132, transcelver controller 153 and base band circuit 154

are al so | HETTBE {15 FHIGEF PISLeniing b micHoaiiiieg i dobaesmoldips: (he micafies an RF
circuit 1515‘[616'3%613 b anes @b 638singdedhd pmﬂtachmla%si%f) Jbis peeiliedilted tihe thnt enna
112. The c ﬁee al Ld pa.Rr Q¢ gs§5ﬁmmm EaRtLUr nd gp es; |39(§:WBJ on. ggpta from

tags from surface v ge sensor ortce sensor
phot odi odecthesygse gl the girigthead enofAkPs By Ii@orpordting tbmeir Iﬂlﬁ Wldwdthhammdes the

short-ran e@@@m&fmmmrmc@memmemge nfaqtr@e &M@%%&%ﬁeﬁﬁ isdduy S @

NPA095- SG 52 du tgrfor mancg‘_tué urpose RI SC processor.
The pr oces’§?§f‘ “ﬁﬁ‘\g £ §3Paqtty fop F%flglﬂ 89\5"#‘654 "Jéﬁhéﬁgcel ver controller
153 and bas ebanﬂefernng:mlﬂguc’b514) the moreriped salksgitk-pnbler fsscadlyldB@ pushds aghogrenor y

147 and 5 . 48 AL, teal, Ol M ( Q [ Anal og
R o one BRI, L, o DLEOR Sl Ty BB ROTIEA)  iLGy
E)r ovihded i Hemipfd s@ﬂﬂa?daasaem? Ehvztugz Wﬂg‘ m&gteensief;w& ajds603 @1@%@5 prelj CCD
such a Sed}:%&[n ISl QAR A orPiur %M%lﬂh &rai f%e M ke (0RO Rla@R intcANd 1S
descri bed g]Lalpl)es é takura K agﬁ kl GIQB Nagg;;oshl

and M Ozakt “t,R e gl pF’WEfEiP‘TWd §é?|§ fﬂ‘e HoélPoq\ﬂ“ﬁF‘%thﬂFhéP@ﬁrrrer a

Systenl', 604 is sensed and full bleed printing commences. Fixative is printed simultaneously to aid drying in

the shortest possible time.

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike
wheels (aligned along the straight paper path), which act against a rubberized roller. These spike
wheels contact the ‘wet’ printed surface and continue to feed the sheet 604 into the second Memjet™
print engine 603.

Referring to Figures 12 and 12a, the paper 604 passes from the duplexed print engines 602
and 603 into the binder assembly 605. The printed page passes between a powered spike wheel axle
670 with a fibrous support roller and another movable axle with spike wheels and a momentary action
glue wheel. The movable axle/glue assembly 673 is mounted to a metal support bracket and it is
transported forward to interface with the powered axle 670 via gears by action of a camshaft, A

separate motor powers this camshaft.
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| EEE Transactions on El ectronic Devices, Volt 47, nunber 1, January 2000,
which is incorporated herein by reference) wwth an IRfilter. The
controller ASIC 134 enters a quiescent state after a period of inactivity
when the pen 101 is not in contact with a surface. It incorporates -a

dedi cated circuit 150 which nonitors the force sensor photodi ode 144 and
wakes up the controller 134 via the power nmanager 151 on a pen-down event.
The radio transcei ver communicates inhe unlicensed 900Mz band normally
used by cordless tel ephones, or alternatively in the unlicensed 2.4GHz

i ndustrial, scierbfiue wheeh assediyc@B corsBW)of alramidly mhcv erde §79f witgusmeye hoppi ng

and col |'i Sdogﬁingﬁﬁ-%tglu@&lp%ﬁ hbNe @Y1 H&n IR LRI hRIIENES: flﬁseaﬁle%m&&cﬁ%éaﬁh I'n an
al ternative enbodi ment pen incorporates an Infrared Data Association

(1rDA) i ntispls xigh phsprds PF('}?SP"" béirf@‘?é“a@bi’ﬁ‘i‘ﬂ‘h fheoseh Bialgole 4 molded basing 87n or

net page pl‘duﬁ(ﬁtﬂﬂs thd ghucavhibcl i @4 opeiTiOd iheB6H:. Piviotigy smemomﬁgs and\éphidgl@fer dodgpari ' Of

or t hogonal ter un he no r e of ¢t 01 axis.
The accel earr%%%?ig‘?{soq%gﬁe?%?gm Bm 5 OU&I eﬁ’ar'yég % assemb]l"f%% Qﬁmﬂll ne. The
provi si on fofwardhEhinectien @pwﬁettl@xlse @wdbheghﬂhlﬁyn@fﬁ@dmmm@mg ¢83eTqpeion 101 to

sense rmts!pﬁﬁks%stelﬂﬁldgsezﬁlﬁ)feﬁﬂgﬁh@@vefy%ﬁhggl@%ecll@Ex%%eﬁ&}sg?g?ltwaﬁl lth' In% L Qﬁ Chen

location tags to ﬁﬁgrrﬁ at a lower rate

identify an obj ett P§FCh%8Pase e theealver e 25opls P aifhesh it trelidUe r¥ce.  For
exanpl e, i ferticfledgeloh de ﬁront sida(apisidiomi it fieqt flRaef 4 dyouttend haine Rinsfogedfowa infomMand

but t on), eelgmﬁt@gss% g) of each location tag wwthin the area of the input
el enent can dir ent| fy the input elenent. The accel erati on neasured
by the acc%?eronﬁl“ﬁ?%qoﬂf@&lsﬁf?&ﬁcﬂﬂﬁguﬁ and y directions is integrated with

{ﬁs petct to tine R Rped ﬁ?ﬁ&@nt{oﬁ&tc@:ﬂfsﬁBﬁ@ltsb%tliédﬁlg%dc&syor@ftﬂal@é&;ﬁfytdxs%ﬂed SIt nce

e startin e stro not, known, only rela gsitions

within a %t E‘R‘@Sta ?dgne%qﬂ& mtegﬁ‘?dmocﬁet%gub FRAiS oGPPI (\n’r’i'%/cé‘d?‘a‘l"f‘ ﬁséumjl at es

errors in lakebang efrsad7SACRE kzwat7sHmnd RECreehasro At ipdustots YAS6)C dilal yastraimegehi gh

resolutio ' 28 o

acoumi ot &£ KBTPSTLOHIEG i Gty FR el Tt DR B /.

PRI NTER MVECMENE BRAYHET weilpstratad nyiewe itht ed net page wal | printer 601 is shown

fully gsslenbl ed TR (E)h@ﬂl[ng pilol;essdrthandmﬁ icmn{aatoaaﬁmlaeo;&ml@ﬁ& toeid Adinsbged medi a
usi ng dupl ex 8%z" t Tm pr an

i gures L2 IR ok P T b B bR S e iRl 0 b

passing t heagsigrid syrigbronizks e &EAISHs (75 hand @rig ierms c60R1lanth0 JOSnsidts €l mpdibmt  bot h

sides of geFhimeice genwtmeéglgaw@cegs& %ﬂelclmu%@lhgfsmégggr 75Wcbdindnidhibs \RlnGRd - An

integral binding assenb 3/ 5 applies a strip of glue along one edge of
each pri nt Rt engide controllers 760 via a high-speed serial bus 659.

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s
compressed page format. Each print engine controller expands, dithers and prints page images to its
associated Memjet™ printhead 350 in real time (ie. at over 30 pages per minute), The duplexed print
engine conirollers print both sides of a sheet simultaneously.

The master print engine controlier 760a controls the paper transport and monitors ink
usage in conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

The printer controller’s flash memory 658 holds the software for both the processor 750
and the DSPs 757, as well as configuration data. This is copied to main memory 657 at boot time.

The processor 750, DSPs 757, and digital transceiver components (transceiver controller
753 and baseband circuit 754) are integrated in a single controller ASIC 656. Analog RF components
(RF circuit 755 and RF resonators and inductors 756) are provided in a separate RF chip 762. The
network interface module 625 is separate, since netpage printers allow the network connection to be
factory-selected or field-selected. Flash memory 658 and the 2x256Mbit (64MB) DRAM 657 is also
off-chip. The print engine controllers 760 are provided in separate ASICs.
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sheet, allowng it to adhere to the previous sheet when pressed against it.
This creates a final bound docunent 618 which can range in thickness from
one sheet to several hundred sheets. The repl aceable ink cartridge 627,
shown in Figure 13 coupled with the duplexed print engines, has bl adders
or chanbers for storing fixative, adhesive, and cyan, nagenta, yellow,
black and infrared inks. The cartridge also contains a mcro air filter in
a base nolding. The micro air filter .nterfaces with an air punp 638
inside the printer via a hose 639. This provides filtered air to the
printheads to prevertty ichgeteak indrfapd wedplep 2T prolpewidedhteerht ievidiizng ediohi

pri nt headspaRk Wkl 751 glloptidliRer Méa§ Sonpl:@%0r nBG o ikt H LR, 10Q%8d £woriBY

incorporating the air filter within the cartridge, the operational life of
the filter!™ egleté?‘ff@&ﬂsl‘li?@fl‘i/l’cﬁsd%‘é‘a"’% HY‘FH@I‘JFWO@X ﬁ*élﬂe%sf*?n?sn T§GN mogems. i nk
cartri dge DL dodenib, [sytellite @mp@ivab)| cerrqal odwedt-gitdedationarciidup &eplioyie frakceférs,Abd Ng and

gl ui ng 300Q page 1()%;,5( Lg%%teg%% éc'i% Stﬁ;rfacgsq%ciu(a% @Eﬁ‘iﬁ (%atrauaLpQ 3 ﬁﬁ; ri zed

medi a pi ck-up ro fromthe
media tr ayﬂﬂ[éd@QBaae %Et@@vefs’éﬁ%mﬂ Y8 ?ﬁ»eIEEE g4 (ﬁw‘w@) ewlgvaﬁe‘m@olzrgmath@nq he

dupl exed ml&IngMésntmaﬁleﬁa%&mmuun is lRR1abIMEn MRMbGE JMdRE Idkh s@NEdanes 602
and 603 are d in an posing in Ilqg?sequentlal configuration al ong
the strai g™ nﬁ‘afb ac%ﬁ?heusﬂfé&ﬁame‘@fﬁ’ﬂﬁ%w Qwn into the first print

engi ne 602 by i nTlgndid rarp@iver B8 cqrmlaicatys in dieluelicens&PBOMITh band @sinbiiomedand si ze
of the pap@cord@@s tel'e o&?%gﬂeﬁ R%l)j 1H|tﬂe ugfjc%r% PE(&I—E} ﬁﬂﬂmﬁOMtﬂi%%ﬁd m@léﬁt ive is

printed sinultaneously to aio ortest possible tine. The
paper exi t@&Mhpang; gt “R?eﬁf‘@?‘{ciéthI]PlﬁSr*}ﬂﬁtco@ﬁeﬂ fetecgon it Al ntesfergese-fref  power ed

exit spi Kecommhi@ehisn. (al i gned al ong the strai ght paper path), which act

agai nst a rubberjized. rol spi ke act the printed
surface and cont i AUB¥D Cf)%%’&e ?Fém%aH%é‘fcm@ffﬂteﬁ ﬁ‘f cﬁ["ﬁgr}é GCIT\/B’PT]\Q%{)‘I‘M print
engi ne 603nteRef dorreqsiying claf| “‘guired” Gd@n debed Ruh at h@papfapmerﬁ(m apassasivd r om t he
dupl exed pgn{bg&ma@%@;ﬁmé%es algqrxﬁ{)%ltarﬂéeofor f;ﬁm%gg%smmg&ml VittOQRabiy! N€
printed page_passes between a powered spi ke wheel axle 670 wth a fibrous
support r ofPrfigured pPagRsiher novabl e axl e with spi ke wheel s and a nonentary
action glnmmheahs*rsihmdmuabhmmdl e/ glue assenmbly 673 is nounted to a
nmet al support br and it ransported fo rd to,interface with the
power ed axl e 6708\% Zh ear%mﬁssor%? SAeEre %a ‘gﬁer?g a'?ﬂdoc'ﬂﬂem L ¢l BBt or

power s thllggwwsthamnsﬂwamgﬁe BE sgtwarcph e GSBETSTheel assenbly 673 consists

of a partially hehd oywsax astéizgemlgk_;e@egc%@ﬁ b o OR e Nheedi phremgeue supply
hose 641 fromthe ink cartridge This axle 679 connects to a gl ue

wheel , whi B 2BSBrEL" sa’ﬁfﬁseeé?hxfémlﬂfﬁssi%’bgelnf‘% i mrEeY o et HPSH g 1P dad- B‘ila“FFoI es. A
nol ded housiliiyge BER is ts LE éaﬁhJDSiSraitdEiﬁe 8 be@aty\bege I The DbtsRabdw@PBIHerPuBtsintdhe front .

Pi voti ng o] doo f t o, the netal

br acket andgq%%?nq%ﬁetgggl 3) S \A%é"nlh_l%%éralf %sslgéed Ef\%)%’atsrgg%b{j? 0@9’ ée I's thrust

f orward. 'ITF\P@tenél@tY!P@ﬁDé!%p@gés)ﬂﬂ’h@f@fteﬂéﬂ&ﬁh@édocwméugh the front of the nol ded
housi ng 682. Tengja@fhark regions in the page description are rasterized to a contone-resolution bi-level

bitmap which is losslessly compressed to negligible size and which forms part of the compressed page
image.

The infrared (IR) layer of the printed page contains coded netpage tags at a density of
about six per inch. Each tag encodes the page ID, tag ID, and control bits, and the data content of
each tag is generated during rasterization and stored in the compressed page image.

The main processor 750 passes back-to-back page images to the duplexed print engine
controllers 760. Each print engine controller 760 stores the compressed page image in its local
memory, and starts the page expansion and printing pipeline. Page expansion and printing is pipelined

because it is impractical to store an entire 114MB bi-level CMYK+IR page image in memory.
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springs close the assenbly and effectively cap the glue wheel during
periods of inactivity. As the sheet 604 passes into the glue wheel assenbly
673, adhesive is applied to one vertical edge on the front side (apart
fromthe first sheet of a docunent) as it is transported down into the

bi ndi ng assenbly 605. 7.2 PRI NTER CONTROLLER ARCHI TECTURE The net page
printer controller consists of a controlling processor 750, a
factory-installed or field-installed_petwork interface nodule 625, a radio
transcei ver (transceiver controller 7§ baseband circuit 754, RF circuit
755, and RF2.£esoRBNDENGINETEDNTRRILER Or S 756) dual raster inmage processor
(RIP) DSPS 757,  Ghifxtholl i phRAL BEROBE iblrk Pl gmm%ox@%o%@ms of d ash

menory 658, and as Illustrate ure
control | i niEtPee dE8EL13oh sarial %ffae%ﬁ%%‘uwt@éifﬁ SREGoEtticr TG +uass REowo4 &R wi ¢ h
| ocal Wi r&tadss 76wt P agenp ailBonk@bmp& R SR t'd?se ahalsmmbugtaﬁbd&ﬁss cOmhd 0l s t he

user interf and. fee the RIP DSPs 757
and print %%5%%%5%% &% |eﬁgm$%ﬁmwﬁ?32§; F%P%mﬁ Qmﬂﬁﬁﬁg%} per f or mance
gener al - pur pose ﬁhnnmpmgwegmtmbrﬂmemmmmmr@&hﬂﬂgmﬁﬁ@mmmsowﬂﬂéam@aﬁﬁun|cates

with the IQJdEJ‘ﬁlto%lell\ﬁ‘%é:thE Aeh %@a 57399 iMlBcPes] @NESRRAY 1A gk Qée iPHg 659. The

RIP DSPs rasterize and npress page descriptions to the net page printer'
conpr esse %%B%MﬁaﬁﬁﬁﬁpﬁEééﬁmﬁkPﬁ?m%ﬁ@?ﬁémﬁﬁﬁ¥P%ﬂ%@ﬂm@%héﬁ§§ms isherer s and
prints pageinidp@esied jost iohded ispaseritae adbhbiyaial biMe@r i nt head 350 in real time
(i.e. at over 30 er e rint ngi ne rollers
print both si desTg?ﬁsg ¢ eeOfttgé ?lPreulfl% exﬁ%ngﬂ agy&l)ﬁhgg%%gs?mé’ ess5$|c °n%ﬁ§ﬁq%te
control | erlayzgewal (i 7©) e Givep pEpermprenidprd bladkdaynmdradss (2l66) isdge i n
conj uncti qevemetpggeté%qamwam&é\ ﬂfemgrro&@éiem@ 1443&011 IM A %a!;augigﬁue%ow p 761.

The printer controller's menory 658 holds the software for both the
processor SPEDYhER ity mﬂ*bgrﬁgonvgwa@em@ F"“&’%Sltﬁso(ﬁtf%@dﬁ‘e&ﬁleﬁﬂ bigcklayer o s i s
copied to mah£MMEﬁﬁmydﬁﬁﬂfmU@hOOhehﬁﬂﬁmlIhﬁdﬂH@EEHRthﬂﬁQn;EEEBdZﬁﬂ and
digital transceiv gnpanent s (transcel Ve antr er nd. baseband
circuit 7 sz%%ém%g?%mgg%m%mx R L ST &v’ £°Ang#%§éﬂ A%ﬂﬁ§
conponent§meéﬁﬁﬂﬁm¢%mw#mﬁ55ﬁﬂh@I¥¥ﬂ¢éh@ﬁat@%spmnﬂmqﬂﬁd@msbsfmﬁﬁ@hmwe
provi ded Idata%nam&-@;tﬁe)F%Fth@mraet%ﬁ&mm;rala@so \n%m{n&f%&fa&%@ modul e 625 i's
separate, since netpage printers allow the network connection to be
fact ory-sel ect edVée feyes! gristeqngipg extroliers 76 ettt i B8 A48 28 fre® SykBBIVbI t
(64MB) DRAMibratidnS they £O synehkdniz6d1iipa sikRa 1ip¢ byaé s@iagrfn e()lﬁﬁf)ﬁer;ﬂhtl eaguse %00 are
provi ded pa | Cs. . NPAO SG 5 var rk . interface
modul es 623@63‘% via tl%da\:;tle gana?s%er/sf\l mr O\ll’l eﬁ%:s télAlrilneets?Snac 8i a}' O\Ail)tPEg]\é\{s)ll eg ufeace 751
and opti onal |y aThed’elaﬂ engiggraoaitodier 76¢ con@ingwolok-spatd erofesror’ 77 5@ syohletidgehenet wor k
| nt er net D%leee;(sa%&ﬁma H:ﬁ&e lf@;&m&tﬁﬁgsm ¢ SOAREAIR 51D 8 IowPRY sekibifpty 7762DI e
sate

nodens lite transceivers, current and
next - geneﬁﬁ??EﬁdwgmpﬁFﬁP“F@W§§ﬁdﬁé transcei vers, and

In the 814" versions of the netpage printer, the two print engines each prints 30 Letter

pages per minute along the long dimension of the page (117), giving a line rate of 8.8 kHz at 1600
dpi. In the 12" versions of the netpage printer, the two print engines each prints 45 Letter pages per
minute along the short dimension of the page (8%%”), giving a line rate of 10.2 kITz. These line rates
ate well within the operating frequency of the Memjet™ printhead, which in the current design
exceeds 30 kHz.
8 DIRECTORY NAVIGATION

A directory is an organized list of named objects. It may be presented in many ways:
sotted alphabetically, arranged into named groups or topics, etc. The default presentation is specific
to each kind of directory. A directory may also be searched.

For the purposes of navigation using a netpage, an n-ary index tree is built above the

directory, with each node containing enough index entries to fill two printed pages (i.e. a double-sided
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wireless local |oop (WL) transceivers. Local interfaces include | EEE 1284
(parallel port), 10Base-T and 100Base-T Ethernet, USB and USB 2.0, |EEE
1394 (Firewire), and various energing hone networking interfaces. If an

I nternet connection is available on the |ocal network, then the | ocal
network interface can be used as the netpage network interface. The radio
transcei ver 753 comrunicates in the unlicensed 900Hz band nornmally used
by cordl ess tel ephones, or alternatively in the unlicensed 2.4GH#
industrial, scientific and nedical (I'SM band, and uses frequency hopping
and col | i sthemt). Hé@ewmﬁnmmkbmpwavm@éwEMMEﬁkameNGQMﬁmeemWQOMnmwnma&r@ﬁ The
printer cogpfdsah luﬁrmcfapt;sl 084! ko e&%grﬁ%@sﬁa R doa ﬁtﬂésegm%t&tmﬁ&?dr@t' on

(IrDA) interface f receiving d squi rt from devi ces such
net page caifrsysa $1?Pabtﬁle%bpleeé%ﬂﬁféftr¥ ?f@‘amélﬁﬂé &illiea ﬁ‘fmestth“é‘ thsrrpagbes pf Igpels dn ‘P‘he | r DA
interface #hak 1sshe;rahc}anaagm1sdamahmhﬁmmiréato@wyb&blhyﬁve@&a&| gur ed net page

pens. 7.2.J1.RAST @NP NG Once the main processor 750 has
recei ved a%a verl Pﬁy Seanent g page | ayouts and page objects, it

runs the appropr i*%atamllﬁﬂtll@n sof bigace flow it HesrB8Pss a7&Nectidihe’ dDBRenty Biked bist er i ze

each page gdgsfaid PO QBthafOMR 8RRk Bat MRS bdEHenP @gﬁmbmq%uu Ihg. main
processor stores each conpressed page inma e in menory. The sinplest way to

| oad- bal an®& Pryviing %F%fetss,?s%“gl gmpgd) Ruttonegictc 1t Paest WE ZemEnd épatate page.
The DSPs claetiad withyulthpe: ds@phndb btBatatSi ByGRshe@ (V' i ildlichting kit ﬁyﬂhﬁffﬂﬁfspd&ﬂisd erized
pages can, | na%na%%gtha{a%%t BLALEY b m”EATREtg( hTIL‘L{mS 1esc%r at gqgﬁelyme Gads to

potent|ally poor 11 zat1on when rasteri i n cument s
Wt er mar k fogghesagroivrihey heicghidevediflseontiside-piéns.ar e rasterlzed to a

cont one-resol uti mpaicadoﬁ% it Ry Eht msg&uis§b&v@a§ﬁe&§g°eldxcug@mmu@§éﬁge

negllglble Si and forns part of e conpressed pa e The
infrared (PR Z‘?%f%?ﬂ‘ﬁ&?ﬂ%@m&f‘ |“’r§‘ErEHmfra?@ 8@%*?{"31?% 'étﬁ’ﬂgeﬂ“ﬁ]?égﬂpl&é’éesie at a
density ofthe addottregiest fipder infodationtachnd afer anvodesny lhEadpﬂgemlﬂagavhl@gkd D, and
control bi 1; Pnal %&Qm&pse alg@EQ@ltaﬁl ?Héldsoxxrhlchec@r? Qe fil‘?eg 11!1 %gxg quﬁ‘aith%pn%rgd‘ﬁe

rasterization and stored in conmpr essed pag I n processor
750 passesSYBaR Ktk adepapnt 1&&5@@8@#&@ algo %Sefultt%@steamhév%@epn gedupentssyiish gentain

control | er g?epe?ﬁgnforﬁa@da aaﬂ dBdumERg R %aﬂaﬁlnﬁtﬂu@ﬁon7s§&;fﬁtt@ra%&m &Qﬁﬂﬁg@ssed _
page i mag n i an tarts nsi. on printing
DOl 1 o ikiter B i & oY GRRirBrERE g P B oS RRRa S

i mpr act i cahaghanes ol abnes stenis prradvetibidlyBosisischapyrddredGMIAkHd fRegralpems maygko bn menory.
NPA095- SG é@,{n%ne% Bt IR NS ENGH NG N RAhER ADE-PRR: &ﬁ&d@@ﬂﬁsh&ﬂo@i‘ﬂe@r i nting

pi pel i ne of rint engine controller 760 consists a high speed | EEE
1394 seri af*% ?ftce?ffea@%? hggeperated op-a iy byja DetEs Ri’éti’b’&é‘?spoi"%‘o UK SHUHHAFE Group 4
Fax specific documents and forms are normally generated on the fly by a netpage printer in response to

user requests. Figure 48 shows a generic document 990, a generic form 991, a user-specific document
992, and a user-specific form 993,

Netpages which participate in a user interface flow are further described by absiract page
layouts. A page layout may contain various kinds of elements, each of which has a unique style to
differentiate it from the others. As shown in Figure 49, these include fixed information 994, variable
information 995, input fields 996, command buttons 997, and draggable commands 998.

When a user interface flow is broken up into multiple diagrams, any document which is
duplicated is shown with dashed outlines in all but the main diagram which defines it
8.2 DIRECTORY NAVIGATION

| An indexed directory class diagram is shown in Figure 50, by way of example, Each index
entry 500 is either an index node entry 501 or a directory entry 502 representing a directory object
503, with the index entry 500 itself representing one of a possible number of entries of a higher-level
index node 504.
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decoder 764, a custom hal ftoner/conpositor unit 765, a customtag encoder
766, a line loader/formatter unit 767, and a custominterface 768 to the
Menj et TM pri nt head 350. The print engine controller 360 operates in a
doubl e buffered nmanner. While one page is |oaded into DRAM 769 via the

hi gh speed serial interface 659, the previously | oaded page is read from
DRAM 769 and passed through the print engine controller pipeline. Once the
page has finished printing, the pageiust |oaded is printed while another
page is |loaded. The first stage of the pipeline expands (at 763) the

JPEG conpr essed dbrinxonet @ yadericldiggegory index pagn 620 if shpwiyig Higure hle EGh indgx npde

Fax- conpr eﬁﬁ@@dﬁ&hﬁéd@ﬁ% enltly 8fKonl ﬂ@)ﬁﬂex pé%QthEﬂﬂgﬁé thé é&n:?g@.ﬁé eﬂdﬁ?ne@des o evel

netpageta \h/ according to the tag format defi ned |n§e"0|on 1.2, all
in parall € & sidedngpicft i dipkeq do- d‘ipi“ﬁtéc}gy tat & 683 Hk e miodne Aratiek fay er  and
conposi teSB«(rﬁduuﬁ'ﬁé&) Ehdhenthi 518 eareds ablmeick toaledoray@iing tobver-16vebibdek ipipg 580 - | evel
CwWK | ayer, t v CMYK+lI R dot data is buffered and
formatted f'éryg%%é#%ﬁ%el ei“ﬁ‘% gdﬁ1 the MenjetTM printhead 350 via a set of
line buffers. Mo&ttheshtirg ﬁl@sfery £itsj on évanageh.dhey itay oesertad disedtly withotan irfefvenibd p DRAM
The final g§age. prints the six channels of bi-level dot data (including
fixative) to the @/Enlﬁet ™ r| nt head, 350 vi a tpe print head | nterface 768.
Wien several pri nte Bygaiee gﬁt"’r‘dB’f‘f“ér}e%" Epdtymipldbqiendevethings padsin 2 €il as in a
dupl exed iodmbagaRiatd omde Whichrefans® astyznmdmieﬁnbjmlsvpeaﬁﬁosharuﬁdjoﬂdnaaqsync
signal 770. Only exser

mast er/ sl ave pi nE%?aggglé&ngéang{ng ﬁz““ﬁsfln"é‘ﬁs ﬁgéglgéoﬁgﬁbd%%h ‘§§ fitrahe shar ed

| i ne. The Wph#l2erefhment drtrpgsis |per|ent7le@7 ia @t inden gndp<Tirgity-Ppseiews>pineeagabr 772

for synchragzbuenstshe o sqag@lcmsmm&l fiel:) ;ﬁé\ﬂm& %@;ﬁiﬁﬁd 20 nmepeésbéa@velycsmﬁa guring
t he prlnthead a l.ows serla

and controlling the
St epper | otBr g vt hofhensd SRS U3 b e REEBAE el TRr t he
two print megiegete eas liorphe fttgnd8Onddetit @r indepdgyelsiopet have liste aad emgyidulre I ong
di mensi on gfkhe page (11 "), giving a line rate of 8.8 kHz at 1600 dpi.
In the 12" versions of the netpage printer, the two print engines each
prints 45 Letter Ephigass g8 reontpins g FsarelP Jiont HA el reeneptemng e BTt whisfe page
(8%"), gialowgtha dirdctdg tb @t Seatthed]l Bhecokilas of The Skl FoRE afeab&fic tdk4h YRl bt Wi t hi n
the operat i, g frequency of the MenjetTM printhead, which in the current
design exc&edd 30 kHz. 8 DI RECTORY NAVI GATI ON A di rect ory is an organi zed
i st of named objlke tligectotyt napiggtiof arsqy rinteréaat dldw i ilhwstraged vim\Figure §2ovtherd the

al phabet i calibyion %&t@ﬁb@ﬁ@u&oﬂé 21 RAR GRS iR Eelgngrp{o(ésch:e&(;rf indek 480 G AUl €
presentation_ is specifjc__to each kind of directory dlrector¥ may al so

be sear che@™EbHTRY HiFF po's dLe W‘gﬁé’i}lnﬁ‘éﬁs@h ‘%fpﬁﬁﬁcadlﬁé‘?ﬁéié’%“t 4h %i%ary i ndex
tree i s burinted abinitar tebidt magbe £EiEv@d Yy, conduttihg @ &afeh BI3C@Ing Ga katch bitgn e1TOOIQh 1 ndex

entries to otnlsel, Ef tﬁe%@ar&rr S (fea% apn%%ﬁo%s gﬁlSt Sr %Q%hg O:’i‘ﬁt? is présvllcfé]c? gr l}lxep @?*,%9 t% se§ecét o

sheet). If twd pages ho entries, ntire directory contains m
entries, tﬁﬁ’efﬁpftﬂﬁéesﬂunber of

9 ELECTRONIC MAIL

Netpage electronic mail (e-mail) provides a messaging service between netpage users. It
also supports message exchange with Internet e-mail users, and by extension, users of other e-mail
systems interconnected with the Internet, such as corporate e-mail systems.

Each netpage user has a unique id within the netpage system, and is also known to the
system by their name, which may or may not be unique. Netpage e-mail is usually addressed by
selecting a name from a list, for example from the global list of netpage users or from a particular
user's list of contacts. The user's nickname or alias helps disambiguate similar names. A neipage user
usually doesn’t have to know or specify another netpage user's unique id.

‘When a netpage user wants to send e-mail to an Internet user, they must specify an Internet

e-mail address. Similarly, when an Internet user wants to send e-mail to a netpage user, they must
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|l evels in the index is |ogkm For exanple, if two pages hold 200 entries,
and the entire directory represents a global telephone directory
containing six billion entries, then the nunber of levels in the index is
five, and a user can locate a desired entry in the directory by printing
five sheets. 8.1 APPLI CATI ON DRAW NG NOTATI ON An application user interface
flowis illustrated as a collection of docunents |linked by conmand arrows.
A command arrow indicates that the target docunment is printed as a result
of the wuser pressing the correspondi ng command button on the source page.
Sone comratelifa nmotpaze dranet gl lafideads. e hetimed pdtpideis dorrehydoe seperr dereadt by

sl ashes (" famSJ on m@%t&éét'ﬂéﬂpawé&ﬂ gJ!éGVAF RGverRS ext:ﬁ'éﬁ%esé}%l' Fiuehlail &%I{%Qﬁe causes

‘the target_ docunent to be printe t hou commands may | abel the
sane comaideiafy Maﬁ{cﬂ%‘y@‘ﬁ) EEeY V“aﬁ’ai’%es&ﬁdft? %?%’H%e domefe nager %56}6 geipage,

appl i cat i omerti€gives an ¢-iail diad itrPOwHichnliey bie iddhtiibd Wit ShRphe tneendaginpagerdocunment s
and net pa or mati on wel | as
comand ng%% %}q&g%t acﬁ? L{m;%&gta%ggl Eio <an%u[‘ %lgsqﬁzégi RS Fioe%abdens S>f urt her

i nformation or sBTmﬂ@taWefPSﬁ'a‘eqeloéﬁheﬂeﬂegerﬁssteﬂi n addition to behaving |ike

nor mal docgiyrent Sl TBIEEMabeD | nput fields which can be filled in by the
user. They rovi ne systemw th a data i nput nechanism It is also
useful to Y gtlngﬁ@9 %56t ween docunents which contain generic information
and docunent s whifthe-e@hbigécn mbdel evotadsiafitnds peEindil Get 1008, 49 AlidvinGinl lttr class
interactio Y;\?Sn | n L nts may be
pre- pr|nte§ EBB# e?%%%e?%?#a%%&ﬁ%g&%%ﬁh %@ gmogﬁneﬁgﬁgggﬁgﬂe
advert|5|ﬁb1§ost5ﬂ@“bncountered in public places. Forms may al so be

pre-printed, inchygidged anlEe e%%&s%agéﬂ%?ﬁ@ir@ﬁ ae e-ﬁxfaii mzemmgeeﬁp in
course, also r at ed

pre-printed publication

on-t he- fly““ﬁs“’réi Wé%sdgé“ E"FS’P P é‘?““’?ﬂ‘?@é%"’d’t?ﬁ@% 1% Pi%é‘?““?l@dﬁ} ‘E becysedf

speci fi ¢ devainte Adiseradid tfecrnesionr datriois ncaﬂpbs,edgmmenmmﬂoserbytthneseﬁdeypabg/bya net page
printer |rbggsponse to wuser requests. Figure 48 shows a generic docunent
990, a generic form991, a user-specific docunent 992, and a user-specific
form 993. Net pagBeshrrge cppiqingdisiteliigkala (igyres 3} dagptbir itk pygeigber PANeckiogn's ur t her

descri bed foys. abstidkBad iPREGRA al ley&httosmseﬁmﬂagﬁm{yay@ﬂﬁw dmyheqamwalg Pagé@. | OUS

ki nds of el enent e as a .uni eto ffer te it
KL om e ot nore. TheSREN ol oehleil B3Pe ut BdlD. Pinkisbussper St Faalat | on
994, vari aill eopyirerHporERGspIP09IBind oppuetipkite(BdEs)98610t okt hete butkdnduo97, and

draggabl e GORIRIGSh ARy YEAnGLdeer interface flow is broken up into
mul tiple diagrans, any docunment which is duplicated is shown wth dashed

outlines in all E’Eﬂe‘f‘%'ehaﬁﬁ‘} FrrbRityRiseh v iNAR & AlvawroeReged;fiom digitl ik Rptext Ry

NAVI GATI ONugyari iingepeadondivitheshar gystaﬁsa&schchoﬂgd@mw ssppshmgmal lidk, foclgbl €n&0, by way
of exanpl e, Fach 500 .i.s e|th dex n de 4! 501 or a
directory Rt Onéfbe;'gfrgetf%ngen tf“’?fg’“’c R (e Ono r‘tlomleoéitcont tE“h;{tmn% i ndex
entry 500 ﬁY%teleiFS?lfrepresentl ng one of a p055| bI e nunber of entries of a

hi gher-level i ndgX-AAGE D6k priVRABZ2060Ghich allows both the sender and the recipients to

control the timeliness of its delivery.,

9.1.3 Mailbox

Incoming e-mails may be accumulated in the user's mailbox 1010, illustrated in the
mailbox class diagram of Figure 55, printed on the user's default printer, incorporated into the user's
daily newspaper, or any combination of these. The user can select, for example, to print high-priority
e-mails immediately on receipt but to hold low-priority e-mails.

The user may create any number of named folders 1011 within the mailbox 1010, and
either manually copy and move received e-mails 1003 between folders, or associate a folder with one
or more e-mail contacts (including e-mail groups) to have e-mail received from those contacts

automatically placed in the folder. E-mail received from contacts not associated with a folder is
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58 The |l ayout of the generic directory index page 520 is shown in Figure
51. Each index node 504 is described by an entry 518 on the index page

whi ch specifies the starting and endi ng nanes on the double-sided page it
is linked to, separated by "to", e.g. "Aardvark to Axolotl", "Ayatollah to
Bernoulli", etc. Each entry 518 acts as a hyperlink to the correspondi ng

| oner -1 evel index page 520 representing the |ower-|evel index node 504. |f
the entire directory fits on two pageg, then it is presented directly

wi thout an intervening index tree. The presentation of the index entries of
a t er m nal rl{cbbintapmdbfaedYbok niddx. Albdaail peotbyt thy ywemigplaced moeptedplagd "€2%, i.e. a
node whi ct}ngﬂe{co@({msfo;ﬁmgqgf&gjce named objects, is specific to each kind of
directory. Each E@ge contains a <top> putton 511 which prints the root node
of the index, an &defbaafbmrﬁ‘els/ﬂomhprﬁmﬂrﬁ%a% eﬂ%é@fep@naaer% atbde in
the i ndex 'aaste éﬁﬂan shez pristpd” emaq»usmpumexﬂuezteareckuaﬂqhaa@ges’ wittd tHe @BiGesivhding 0 516
which print. t i.rs revi ext a ast no ectlvel of the
page's i nopex fmedllfjar 5 %?au& avigati Qlate]ﬁuﬁecerf’ qﬁ& de[e% °E“°“ L5 self ?t they have
no neani nge-ltm#metsmeswﬂpletm fronpthgyemaibfolger Ctnﬁﬁampn@@ﬂfeowsetemﬂﬁnewaes ralidk node in
an i ndex |g¥%ehiHQe8c-hain@ME, i< dafibhmuAP eIt WL Q4> buttons. Each page al so
contains a <search> button 517 which generates a search fromwhich allows
the directdtd t o“BRaEdI$tched. The contents of the search formare specific
to each kind of EathheehsmnYist 1thofdbmaeﬁt101r3mivm@ahstomzmarustrareﬂaﬂf@me flowis
illustrated in Figd unct ttons 511 to
516 are il uE‘"t"‘r"daS dm%]??r era t?"é‘%““‘% Sl ? “"Qp‘e“t“'a‘g%“% n‘%ba?iis‘ S SB ni nal

di r ect ory Rapidelslysnge m%@ewawt@ahﬁfsmﬂ frogp arserglsldpuhiq-w@d pnéedippgecThgicenast or y

obj ect 52211sbﬁéorlﬂowc9§d BH:i6 Ebr igforiib MhsbRited £8M1. b pHBYP SptRf NGV B Gkeb igRdUCt i Ng a
search 523, usi e search button 517. O course, if the search results

are anbi gu‘B@?o%Fe‘ngfm?f?beﬁfh@ﬁ‘@’éacgﬁ4 is provided for the user to select an
appropriate resuhtuser haftbriEETROMoDAMKI chntide trpepg €016 vétbin @ vbigachs, land et | )

provi des ] ts
Teasage exihbasa unpe p LY LFF P B HR:0G AR Bl <o 4 PALSHIRL
ot her e- medeliverssdf @eamine Tailer connected with the Internet, such as corporate
e-mai |l systens. Baghs Iﬁh@tﬂ&mey&ﬁfammpaaﬂdmomu@wl&alvwoﬁ:&mna heupRahpage
system and is nane, which may or may

not be uni qmb“’“Ré’%‘gté’geegf%‘Psn%WF‘ ?ngﬂ%%%FeV c%% rhététgeéd by selecting a name

froma |is%1.5f or Baxedhsex Listom t he gl obal |ist of netpage users or froma

particul ar  user pand igah a&Epnﬁ PLEF by 68 G &bntesNh G&épé’dﬁ%&rchﬁolsé R%ael ps
di sanbi guate simlar nanes. netﬁ?ge user usually doesn”t have to know or

speci fy an8litidiel wet PGelbe baied werfift U2 sham nffisre - werdayeidydefonaliels t o send
e-mai | to ddusbriRét@ediehoctpsmail. t hey nust specify an I nternet

9.2 E-mAIL USER INTERFACE
9.21 Send E-mail
E-mail is sent using the outgoing e-mail form 1020 (see Figures 60 and 61). The e-mail

form is always printed with the sender's name already specified at 1021, since the sender's identity is
known from the pen used to request the e-mail form. If the e-mail form is requested by pressing a
user-specific <e-mail> button on some page, then the e-mail form is printed with the recipient's name
1007 already specified. On the other hand, if the e-mail form is requested from the help page, then the
recipient is unknown and is left blank on the form. The user must specify at least one recipient before
the e-mail can be sent.

The user can also pre-address an e-mail form by pressing the <e-mail to contacts™> button
on the help page. This elicits an add recipients form (Figure 62), which lists the user's contacts 1013,
Each contact has a <To> and a <CC> checkbox 1022, 1023 as well as an <e-mail> button 1024. The

e-mail button elicits an ¢-mail form addressed to that user. The <e-mail selected> button 1025 at the

NPAQ95-SG



e-mai|l address. Simlarly, when an Internet user wants to send e-mail to a
net page user, they nust NPA095-SG 59 specify a netpage Internet e-mail
address. The netpage network is known by one or nore domain nanes on the

I nternet. Netpage mail gateway servers exchange e-mail with mail servers on
the Internet, and in particular receive Internet e-mail addressed to a

net page domai n nane. Each netpage wuser is given an e-nmail alias id by
which they are identified within a net,page Internet domain. A user's

net page Internet address therefore takes the form<e-mail alias

i d>@xnet patptior ofrted magardieres 2n e-Baihwidiesspdsto all thopsers sbesy k€& @RCEhehedkbxpelges syst em
9.1 E- VAl LyERJESda MODEL 9. 1.1 E-mail User The e-mail object nodel revol ves
around an e-nail _user 1000, as shown in the class diagramof Figure 53. An
e-mai | user 1000Thee-waik iy nialiycprsisisof o dplegidest Rype- Zbe fr%? Ehenstt0) empins 002

9. 1. 2 E- meficlds Ag26] 1020 $dr i tnedesiof retipentandebyly redipaes, di fgsdmabsEugueand4, the
e-mai|l 10 3 Itf?.}%lefm CHB@I %he?:ﬁ&f(ﬁgure ggci):x):?ar Ofﬁelﬁ) %G?rcongm mg%icngd oq‘%[ee
corresponds t0 a net pagé fructare is rogical sbeca fie e-mail
i s deliveredl Apy tefigiens agppes {cmraﬁﬁntsm)twnt@n bsshae@wpmqted &prd digital jink te satpfosed by

t he senderiiagfuf¥es. BRAGbjecERGR RAGSE W pRbAR i @ipbal, a&&kcuéZd?’eaﬁ@ gy e 33),

t oget her t h. any nunber of attachpents 1005. An attachnment is printed at
its point YFFF?&IF%?S&W%UMOMWW%W@ﬁfiagfflﬂseet% Biop SR HAYEPE) . The
sender 100&defpretshe naareBi | i s an e-nmai|l user 1000, as are any number of
reci pients 1007 n n ipents
(BCCs) are not m)% QF(P%B%ebru go 1‘651‘3%%%}) I&%&%S()f p%%eaoﬁlﬁlgﬁ\%agg&% aédggnot% rivi al | y
acconmodat dseble-stged pege frpthe e-tzikfony Oply ﬁlelaéfiﬂton%i tHEﬂe dgtriniagh inptihej egtirg F%@St teonvert ed
:‘qu omhd:]I gi teahlgmakpagtlo ist1624dalty Bnked %pm@&?glﬂm&-ﬁalp AgE aalgc&a p\ﬂéet:’ hu@omn @b arSikst em;

iC on't dir ctys ort ta - ystenms. on the
't ornet | SeieP b oai s heHsataie it B Bp S BoRe CoRtB & 6 1 hi n t he
net page sipstlesded paw). fThe Fie comailps tepiies veith Mieglscqpdel puge trymofddaegd 1BSGuenhi ch
al I ows bOtJangh@aﬁgﬁ%% BFRsd BE L %lﬁén%%ée & Qd eSQ@REJ&'the{{h? Eéu'EIPéde §6s of its
delivery. 9. 1. | box Incomng e I's™ may e accumu ed In t e user's
mai | box 1GTEFSSEWY| I ust rated in the nmai I box cl ass di agram of Figure 55,
printed on the UB&h 'pEnteted-mbil forr@&i}rfhﬁ;%ﬁds tb rac‘swaﬁareaﬁ@dngtam&epm%mqm& o daily
newspaper, i.nation of t sel ect, for exanple,
to print A g s m&ca?e%rgg the senderslname dzn a’fne P?ﬂt%d?l a? I;hg g t:veB/ Lﬁagel' 8 KA &
| ow- pri or ihayl hes tver dest, lt@hebm@mgmy cepyemveamw bmnﬁﬂyemacbfedmfain@dsemffhter s 1011

withint hestaﬂ@tird %Pl&gt&’ onaé%ly page of the e-mail form prints another copy of the e-mail form,

corresponding 1o a new e-mail instance. Both the original and the copy can be edited further and sent

independently,

Text in the <recipients>, <copy recipients> and <subject> fields can be struck out with the
pen to remove recipients, subject text, etc. The <print> bution produces a copy of the e-mail form
with the struck-out text removed.

The <attach> button 1033 at the bottom of every page attaches the current selection at the
current end of the ¢-mail body. The entire e-mail is reprinted with the attachment included.

Additional pages are automatically added to the e-mail to accommodate the attachment.
The attachment can consist of anything which can be selected on any netpage.

The <add recipients> buiton 1034 adjacent to the <recipients> and <copy recipients>
fields 1026, 1027 at the top of the first page of the e-mail form elicits an add recipients form 1036
(Figure 62), with the <subject> field 1028 reflecting the subject of the e-mail form. The <e-mail> and
<e-mail selected> buttons 1024, 1025 on the add recipients form elicits a copy of the e-mail form with
the additional recipients and copy recipients added.

The <send> button 1035 at the bottom of every page sends the entire e-mail. If the name
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ei ther manual |y copy and nove received e-mails 1003 between fol ders, or
associate a folder with one or nore e-mail contacts (including e-nai
groups) to have e-mail received fromthose contacts automatically placed
inthe folder. E-mail received fromcontacts not associated with a fol der
is N PA095-SG 60 placed in a predefined "inbox" folder. Al e-mail sent by

the user is placed in a predefined "sent e- nmail" folder for future
ref erence. Each folder has three delivgry options: "print all e-mail"
"print high-priority e-mail", and "delete e-mail once printed". If a print

option is gaheietivient isamknaivh torfeesseigye emihe hrvpihfore srepasipbwith thapfepliisorine y ar e

printed Onprlntb@mLi'gtf[og@heg@mle;rorB{estée%dlchwF)ﬁ)t)l@]lny on receipt. If the delete
option is selected e-mai | nmessages are deleted fromthe e-mai|l fol der

once printed. Ot Hehsaze 08%?%1"%%%‘3@%?“ afben hE gf matshe R 't Bryed; §ick he
e-mai | f ol sliehra checklx allavting it trbsssbtbdy Titbeleedatbelbiyn 4tite butsdirof the foim dpfianhact Li st
Each user t 13. The contact list 1012, as
illustrat e%ﬁi?“gﬁ‘!aﬁlrﬂg]r&éﬁmqam&sm lghgda(r%%re conveni ent basis for selecti ng
e-mai | reci pi ent 3he prarell termesil gises lipidriape Baw fillugistadgn Figgra 58 Thaleamdityreciiignte  nost

user's con@xa@ﬁodJs§§r§ermeldowfisiiﬁus%da,l13' 9e doubl e- si ded pri nt ed page. The
cont act %?% ?{ %égo% s a basis ignoring unsolicited e-mail. A
privacy op PENE® TMfer to |gnore e- mail not sent by a member of the
contact list. A @seilisrayiverie b éranfanmicnimg emfaudanmamtmg&mgmsﬁs‘lﬁaM)w thin
the cont ac?}néhci)gst the s@tqg atgé &rﬁsmrgandggn%ﬁpas%c g%grogﬁﬁlg%?ﬁ% f‘(]y‘rg115 for the

pur poses o ressi ng outgolng e delivery of
i ncom ng e-mai | . T®&o g o lﬂﬁeﬂltrﬁleb‘i‘i@@ Oé%)fﬁwai‘&@ 06%@:&3 dOaWEPﬂbGﬂ‘iceﬁ pli vi dual

contacts aghoBf QuHAR fIMAYFifRes sﬁaﬁﬂoﬁs 8ddRbsedndl thd hBr GTHRURSmMAS WL and@®inPf t he

top-1level contact |ist 5> Bar ther than accepting
Lop- | evel Gonlast ksl nl Lok b ichini ERLE ST WROE (LS TRLAST Lhan acoept)
users 1016. The B frendy tusir buktprst042 frddbces i omgpirigR-nfail gum @ddeised toetbowatisr

i ndi vi dual &‘tﬁeﬁ&%@é &k a8 aéJt'éQﬁ ofﬁt@fe&ﬁ@és én@cc%??e@ﬁentﬁ mail. 9.2 E-MAIL USER
| NTERFACE 9.2 end E-mail E-mail 1S sent usin e outgoing e-mail form
1020 (see Figur egh%ff"r@(ﬁé> Blf)m 10!*?1@‘)@10‘??&11P“tg%reﬂaillg"fﬁll"v\%%TGE}PIFIFS{"E@WW th the
sender's n@f®bjadt Fepadiyy tﬁ@ﬁﬁ_]hcft bﬁﬁle lﬁHomﬂJQginaﬂ SutRG8 "Edker&eNeiaEd 8 abRBOhd Y 1S

known fro th en usedt form If the e-mail formis
requestednl][') efﬂ%mmmmge'ma’ Sal -é’ %m %heg"deopg“"fggm% Ln on some page, then

t he e-nmmil for m ifhﬁ ﬁwrwmi edsowctSh buttwel(?‘lé@mgpsew egsnfy g, an $@EPTnetaxad atye
speci fi ed. s D wh'B tRtAREadRHon, bdd tﬁeh%nﬁmﬂwnbokg@tﬁmadéreﬁ Eﬂﬂé%ﬁﬁlaé o0 the help
(0]

page, then the  recjpient is unknown and is n the form The
user nust SHELFyR aid Rk PoRa "i’eé'é‘i‘abi"aé’rq‘g‘ﬁ‘é"f%r“éth 2 <t Rl reeing e

subject of the forwarded e-mail.

The <add to contacts> button 1045 adds the sender to the recipient’s list of contacts and
produces an edit contacts form reflecting the updated contact list. Contact list editing is described in
more detail in Section 9.2.3

The <bar> button 1046 adds the sender to the recipient's list of barred users and produces
an edit barred users form reflecting the updated barred user list. Barred user list editing is described
in more detail in Section 9.2.5.

9.23 Edit Contact List

The contact list is edited using the edit contacts form 1050 (Figure 66). Because the
structure of an individual contact group is the same as the structure of the top-level contact list, the
same form is used io edit a contact group. The form is obtained by pressing the <edit contact list>
button on the help page. It is also printed whenever a contact is added to the contact list, for example
when the <add to contacts> button 1045 is pressed on an incoming e-mail 1040 to add the sender to

the contact list.
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the e-mail can be sent. The user can al so pre-address an e-mail form by
pressing the <e-mail to contacts> button on the help page. This elicits an
add recipients form (Figure 62), which lists the user's contacts 1013.

Each contact has a <To> and a <CC> checkbox 1022, 1023 as well as an
<e-mai |l > button 1024. The e-mail button elicits an e-mail form addressed
to that user. The <e-mail selected> button 1025 at the NPA095-SG 61 bottom
of the page elicits an e-nmail addressd to all the users whose <To> or <CC>
checkboxes have been checked. The e-mail forminitially consists of a
doubl e-si ded pagEach Ay Ypbpr the Eongagt iést BOR showh thainpme orf thepatiget 110326 and1tR 7 f or

t he nanes &f—rer&%-fﬁlaﬂ"f&d& soﬁnldwgi@tpymaleﬁb@u@%aaa fsq,[acédhﬁacﬁumyaﬁiaa&a@ox and for
the body the e- 29. The ‘?ﬁ | ure 613%6 q‘f‘?gl ns a field 1030
tV

for contintPhd™h é"ucB”(?db gyeeptnig Be_se ~r B FEES @opees 0l esses)
witten byuﬂoa:mdoreabeit Ge nsee(iiged 77 atin dseget—]tual folderk bitton 1 &% whitiogllows okl
pur poses. fIfElS‘r SHR&! %i_llth'&é %Ho Beoéil}ﬁ%& ﬂg o sePl %Bf tﬁﬁﬁ%&t(tgﬁe BYrposes, as

di scussed earl i er. I's retal ne al | ow
handwritten text Thraclee a@qca%bvétntlfﬁf & ﬂkfé@t&fén ?f\ﬂ@rf@al dekstentheiseloptert spptagind

expr essi Vexrdibid\@htact il Cor st gmgﬁmba{nt&epr&% Vitdddhe dctd Balab© f&n@%dev ery page

of the e-mail fo adds anot he doubl e- form Only
t he additi onal e PR t?)Frl‘)‘F‘P?@ﬂJ “HBE AP ﬁ‘{tﬁo?sele%cg)?{?# a'th“t Oft‘H’é 8‘imt| onal
page is Io@lio'&saﬂlé gclebtédﬁom@btsttobct fopicdend giomsllto epaniginthr. grolip eia dd icqpyamdaqesfge> butt on
1032 at thgyg @m of every page discards the correspondi ng page fromthe
e-mai |l (but not bot’h sides of the double-sided page). The entire e-mail is
reprinted with t R conactliy efisine psspjaterfaspioeiailariged pfiegqdent  pages, if any,
moved to cl ose t e G@Pmoh) bdnaakfoaamsdus)faelgleﬁbsmhm&ec&nhaua@&ehmwt even,

| nst ance.  oRY Gt qtenBsthE SR ioner Frrafe e syene B Rar e, dat e
and ti me pWhamtasgomttot fraoreop) dhttaaveprssedageedit Gmiets émnef»pnmad Whithesbovpeln sent ,

it can't bgasQ@MenBeidbt b dGRRYon JARYEVEr, can be easily made, edited, and
sent. The standard <print> button on every of the e-mail form prints

anot her copy of ?’F‘Feco@iﬁ‘ﬁ’ b C?‘iﬁ"’f"?”r]f"‘mcltgﬁor%‘g‘ﬁ‘é?ﬁﬂl H‘ij" %‘HJPala‘ﬁ?vxﬁeéi P8l % #st ance.

Bot h t he ofsdoghttdlcapndo tdae> q&ﬁgveaameba Bdoii 6d6X UMhish@lowaacthesefibup o be

i ndependen| th ci n <c0 ci pi ents> and <subject>

fields cang%%tansef’dr%fééf?md gel th t}%d%t'}]a%o?%rtrgee%\'/g%} eégl pi ents, subject text,

etc. The <print >T!ﬂﬁpﬁwnallﬁp’é@li@@sl0@ @ply56)f1i3§h%O%th?r@idlerswmsewmaﬂb%he

st ruck- outeatteuith 4 QB %R 10 NEyITALEER BB Tollb bd @NcohARAS e il mﬂer ts)meﬁ ag-Qf- every

page attaches the current sele tlon at t‘gi‘) &% ent fﬁlré?r the e-pail body.
t*

The ent i r e?U8oMi§ Presspd; e F?{‘faéta threPHe &Ef&ﬂatedA‘H@l %9 onal

pages are aubtamatically added to the e-nmail to accommodate the attachnent.

The set e-mail folder form 1070 provides a <new e-mail folder name> field 1072 with an
associated <set new> button 1073. This allows a new folder to be simultaneously created and selected
as the contact's e-mail folder. The new folder has an associated set of checkboxes 1074 which allow
the folder's e-mail delivery options to be specified.

924 List Mailbox

The contents of the user's mailbox are listed using the mailbox form 1080 (Figure 70) and
the e-mail folder form 1090 (Figure 71). The mailbox form lists ali of the user's e-mail folders 1011,
each with a set of checkboxes 1081 which reflect the folder's e-mail delivery options and allow the
delivery options to be changed. Each folder entry also has a checkbox 1082 which allows it to be
sclected. The <count> button 1083 next to each folder name indicates the number of un-printed
(i.enn-read) e-mails in the folder.

The <delete selected> button 1084 at the bottom of the form deletes ail selected folders

from the mailbox. The mailbox form is re-printed with the deleted folders removed.
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The attachnent can consist of anything which can be sel ected on any

net page. The <add reci pients> button 1034 adjacent to the <recipients> and
<copy recipients> fields 1026, 1027 at the top of the first page of the
e-mail formelicits an add recipients form 1036 (Figure 62), with the
<subject> field 1028 reflecting the subject of the e-mail form The
<e-mai |l > and <e-mail selected> buttons 1024, 1025 on the add recipients
formelicits a copy of the e-mail formgw th the additional recipients and
copy recipients added. The <send> button 1035 at the bottom of every page
sends the enti r eTee<vadate optins>t ysomigfient NPAGQB-oSE Ban applicsamichmesinpieri i s

unknown toﬂl;@eckg&gsttgfﬁhfo‘ng@mdwg@,o og®i | formis reprinted with the offending
nane printed in rﬁgol to{grlw vvlth an erraor nmessage indicating the

problem 1f the F¥ Sp lefl prignPUeR 1PN S Be pareA” 41 1y St mat chi ng
users i s phéainsdpldegdein 109i(Fibura7igheckbox allowing it to be selected. The

<e-mail > button ﬁerﬁaﬁﬁoxti@tgu%%Q%rf&cggo\“%ﬂﬂ%ura%ﬁ)fn'ﬂﬁﬁé Bhe e-mail formwth

t he reC|p|ent nanmes sult e overall e-mail user interface

flowis illustrafeskhal fﬁﬁg’d@f@ 19@ listsi48 oftherprmpilsyie B Hilden tEachesingleing omailiser
interface @Yook Shokwk thel Shdeabark d—rﬂaﬂﬁb@fh@snﬁﬁet oPthd e-2:aiRBOE IaNEihEaafBhd e MBI | 1S

recei ved i e formof an incom ng . e-mail docunent 10 (Fl ures 63 and
6y o i cREhIE i s ety e F b B0 B Piscint SP-dond ng
out goi ng ecohagn [which risnaot Eheumnt@phyduMMQWsdrﬁébﬁtt@tloﬁhwmtﬂoiltowmh@ﬂzstewaary page
of the e-mBjly e IRMn RREHLCER- Blhon QiH G RE e%nﬁ%xher ;soggmé@ B Red 0 and

61) addressed to the sender of the incomng e-nail, e subj ect
refl ecti ngeotup® and b fergyis sferietefe | ncoming e-mail, but with "In reply to:
added as a prefi Whermﬁe ﬁzmapi Mol @ addthePe-akil, nﬁalbﬂe%zthpfeplglﬂgta&aam @déﬁz&pi ng

e-mai | form addr r. ofth as to
oot 1 o PRERRERAE ot SRuCERREE sl TSN A Bitop Bith
pr oduces a\nSIthtEg@psn@r epis Whithgrapme wivertbeeropringd iapsi rented iralbndd tai drdw the her'subj ect

reflecti nguthigs subj ect of the incoming e-mail, but with "Forwarded:" added
as a prefix. The_ body of the incom n il is also copied to the body of

the outgoi ng e- nE3P & gntyhay Wﬁbﬁxolog%ﬁ}flﬁ’d’t“%‘ﬁs ihigtbe sFlectrdpa Vel esprsigt  put

doesn' t priunin 1090 withlaf@sig oBtiraBinkil fofbe piiifed iS @B @Bontifper-mdilgFivae 65> but t on,
and then inpplicitly invokes the <add recipients> conmand on it. This
elicits an add recipients formin the usual way (Figure 62), with the

<subj ect> fiel d Feefdelete palpgtedHrationsi(py a the besfomtoffthe fan veletesdlet corqntly felec@he <add

t 0 cont act Smail Uit QRilIAS f@fgldssregrmsaed SRNES eIt 1l (£BSEPI €Nt s st of
contacts and prgduces n |t contacts formreflecting the utgdat ed cont act

[Pst. Contact |i Lk Gomverissipdr o e PHionii | HDubing botrm st Bl o 2. 3
The <bar > hdtrtfom all@dhe a:ddtslytsd’nmes e-ndibsrto beropibibor reeddppe edifférant b-insil fotikr Jar r ed

users and pr QAICESi form 1110 (Figure 72).

The copy (move) e-mail 1110 form lists all of the folders 1011 in the user's mailbox, each
with a <copy to> (<move t0>) button 1111 which copies (moves) the selected e-mails to the specified
folder. When a <copy to> (<move to>) button is pressed, an e-mail folder form is printed which
shows the updated contents of the destination folder.

The copy (move) e-mail form 1110 provides a <new e-mail folder name> field 1112 with
an associated <copy to new> (<move to new>) button 1113. This allows a new folder to be
simultaneously created and selected as the destination for the copy or move, The new folder has an
associated set of checkboxes 1114 which allow the folder's e-mail delivery options to be specified.
9.25 Edit Barred User List

The barred user list is edited via the edit barred users form 1120 (Figure 74). The form
1120 is obtained by pressing the <edit barred user list> button on the help page. It is also printed

whenever a user is barred, for example when the <bar> button 1046 is pressed on an incoming e-mail
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an edit barred users formreflecting the updated barred user list. Barred
user list editing is described in nore detail in Section 9.2.5. 9.2.3 Edit
Contact List The contact list is edited using the edit contacts form 1050
(Figure 66). Because the structure of an individual contact group is the
sanme as the structure of the top-level contact list, the sane formis used
to edit a contact group. The formis obtained by pressing the <edit contact
lister button on the help page. It isgsalso printed whenever a contact is
added to the contact |ist, for exanple when the <add to contacts> button
1045 i s pr&4eeaddhe srdei tadohiorrdust¥shi | 1040 to add the sender to the
contact |ist. NPAROSSmIAsQBof thedfds ABT IVheliOPdbaBBd s 9ist A0 Blch hds b Sectlb@f M Shows
t he nanme o %he. }&(‘)Jnt act 1052, and the current e-mail folder 1053 in which
e-mai | froh?t HERASRYCP b5 €lefitdiced. Each entry has a checkbox 1054 which

al  ows the cont athe twbdoacleetebited,i123mt e bbiwm dfukd i d0E5 tehklediedalsdrci tS a
page of i Pg@' Uty t 1 (Fi gur d < -mail.. fol der>
but t on 105%3119 |cfa1ljreglr§feg\t/}\isgt ' J’fi‘lﬁeﬁg}} }rég[g mn@ejf:io\’ﬁget?c %Z%eg&%gstree Oﬁiﬁﬁh § Frilreﬁ% é(%Fdsnt act to
be changeddeleted frem he §ig thatseray vo Ingirdasreds or m (Fi gure 68). The <del ete

sel ect ed> but t onTdbaedaker blire ROk InRMRToW Ranbi-aidglelgs the sel ected

contacts m t contact |ist (or contact group). The formis reprinted
with the d%%gt edggc'(?ﬁﬁg‘%e{@rfcétﬂﬁ’ved. The <copy to group> and <npbve to group>

buttons 1058, 1098 gdbaltuse dibtoty0simooft it lhree, isopvigated via @ iBectohendse [ae ddse@ibed ONt act s
to be copigd;aAndRURH of & @ 65 Brling Hh LR R AP GO form
1060 (Fi guI?e 6/7). The c%nttlag%m%l s?lﬁecglru}tgi neg%goser T nt ecrto ace“? %thigéép
illustrate®®in Figure 65. The copy (nove) contacts formlists all of the

groups in the useke @obaDidbditectolySiage BIEFighlel78) @ntaitCARPhiHORAIISIBY BmitO>)
but t on whi ch cggi es (nmoves) the s‘ﬁﬁe t ed g_:ont act.s E}g the.seﬁgci fi %g group.
When a <coBJOtOXrhdy 8 S BUTE SPIRY ARy B N PSR PRI TR rm i s
printed whiigh> dlrons! ithprodwpoaned infemiages pigp (Bifurt [18), desteimdt ibowndndup. The
copy (MDVeden & QRLAG ik Qntil KAG QoI BYirdl®S afdt 6T{MYeGEAY Be PGS0 didoled] 2061 Wi T

an associated <copy to new> (<nove to new>) button 1062. Thi's allows a new
group to bie <§‘ﬂﬁ’ﬂF‘t“§%oE‘§‘P‘}l Pafsele wdtogthn werfsesgntacs iyt ped pristst thovurdptesh f or t he
copy or noaseact iheossetige=atmi | fol der form 1070 (Figure 68) lists all of the
folders in the usgr'.s milbox ea (th a <gset> button 1071 ich sets
the fol der as t heruaetiB 8%y R TRo s tefd BEL G Al b ol BT
pressed, tHéb.-edit contacts formis re-printed to reflect the new fol der

associ ated W th §heua0R A o) BEr SR8 BRI infsahdleh Hakms 1ALQudk qui des a
<new e-nmai| folder nanme> field 1072 with an associated <set new> button

d :
1073. Thi s™5Tacole 29 prackiored P veus afes deslbrd sss78t% 1 y created and sel ect ed

The vser information page 1140 (Figure 77) contains the user's contact details as provided

during user registration, subject to the user's privacy preferences. It also contains <e-mail> and <add
to contacts> buttons 1141, 1142 which work in the usual way.

The <Internet e-mail address> field 1143 is only included if the user information page is
printed via the contact list for an Internet contact (as opposed to a netpage contact).
9.2.7 Add Internet Contact

An Internet e-mail user can be added to a user's contact list using the Internet contact
registration form 1170 (Figure 79). Since an Internet user is not otherwise known to the netpage
system, the form allows full name details 1171 to be specified, in addition to the Internet user's e-mail
address 1172,

The Internet contact registration user interface flow is illustrated in Figure 78.
CONCLUSION

The present invention has been described with reference to a preferred embodiment and

number of specific alternative embodiments. However, it will be appreciated by those skilled in the
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as the contact's e-mail folder. The new fol der has an associ ated set of
checkboxes 1074 which allow the folder's e-mail delivery options to be
specified. 9.2.4 List Miilbox The contents of the user's mailbox are |isted
using the mail box form 1080 (Figure 70) and the e-mail folder form 1090
(Figure 71). The mailbox formlists all of the user's e-mail folders 1011,
each with a set of checkboxes 1081 which reflect the folder's e-nai
delivery options and allow the delivggy options to be changed. Each fol der
entry also has a checkbox 1082 which allows it to be selected. The <count>
but t on 108Bleyngkficlds ghabnramberaif giber opphedimaniscHlilfeaing Gom Prescripanieally déscribad, will nt ed
(i.e.un-rea@d)falBwiti thsspir akdBopk QF G6 presedtNBveitde| Rb& 4R, @GHIEUNBINIlAMal 084 at
the bottom of the forn1dq%§teﬁ Flj sel ecte foFders fromthe mail box. The
B PP

mai | box f oP V& PR Pt i 8 1y 8e SPetie BPAEpets detitrd &t PRIPREYE- SG 64
The <updat geaifphiconscudg tdbaumeitdBSrmtatetl e clogtréfamcofis dppreprfaer Theapipt beBe any
changes nmage..vd ][hﬁ- 1L he folder's delivery options. Each

f ol der entryngkgg) asn%h%ﬁ#?&éﬁ gtton 1086 which lists the contents of the
folder via the e-mail folder form 1090 (Figure 71). The mail box listing
user interface flowis illustrated in Figure 69. The e-mail folder form
1090 lists all of the e-mails in the folder. Each single-line e-mail entry
1091 shows the sender of the e-mail 1092, the subject of the e-mail 1093,
and the date and tinme 1094 the e-mail was received. The list can be sorted
by sender, subject, or date and tine. Each colum which is not the current
sort colum has a <sort> button 1095 which allows the list to be sorted by
that colum. Wien a <sort> button is pressed the e-mail folder is sorted by
the selected colum and the formis re-printed. Where an e-mail is a reply
to another e-mail, the subject of the replying e-mails is indented

relative to the subject of the e-nmail to which it is replying. Thus each
thread of a discussion is clearly visible. Entries for a-mails which have
never been printed are printed in bold to draw the user's attention. Each
e-mail entry has a checkbox 1096 which allows it to be selected, as well as
a print button 1097 which allows the entire e-mail to be printed in the
formof an incomng e-mail (Figure 63 and 64). The <del ete sel ect ed>
button 1098 at the bottomof the formdeletes the currently sel ected
c-mails. The e-mail folder formis reprinted with the deleted e-mails
renoved. The <copy sel ected> and <nove sel ected> buttons 1099, 1100 at the
bottom of the e-mail folder formallow the currently selected e-mails to
be copied or noved to a different e-mail folder via

£
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the copy e-mail form 1110 (Figure 72). The copy (nove) e-mail 11 10 form
lists all of the folders 1011 in the user's nmail box, each wth a <copy to>
(<move to>) button | 1 1 1 which copies (noves) the selected e-mails to the
specified folder. Wien a <copy to> (<npove to>) button is pressed, an
e-mail folder formis printed which shows the updated contents of the
destination folder. The copy (nove) e-mail form 1110 provi des a <new e-mai
folder name> field 1112 with an assograted <copy to new> (<nove to new>)
button 1113. This allows a new folder to be sinultaneously created and

sel ected as the destination for the @WSor nove. The new fol der has an
associ at edl.set of nehetishonpsititddd ciRinBdonal kriNckdA® rfa0 hdQige :cRdin@i | del i very
options to be specified. 9.2.5 Edit Barred User List The barred user I|i st
is edited via thenedz b doamesdo Ugditase fooponitibl 204 (rhnsgisticd of 4le. eldchenid akim 1120

i s obtai negeby. pressing the <edit barred user list> button on the help
page. It is also printed whenever a user is barred, for exanple when the
<bar > button 104&&@3@%&@@&%&&6%%@%9gocﬁﬁé_ﬁtiliz' A@l%ﬁl’g%ic:@%aﬂtgcﬂo to a_dd
the sender to tge(ggnr d user list. The formlists all of the users 1121 in
the user' s“BAf FEY YE&DTI4™%17. Each has a checkbox 1122 which allows it
to be sel ected. ; r. selected> button 1123 at the bottam of. the form
del etes the sel e%%]]glalﬁﬁlg%%?ﬁ rdgt?r:ﬁf’ e eﬁeéjrsl?ge%wﬁ%tgra c?nllpélgef S Sedpartien

re- pri nt eddal reriesertios disragtion 9f the eensing davisy eifh thylheded datupetiow gic mgsheettete from t he
list that &&enidaly AStPReR okl §dem: Iie barred user editing user interface
flowis illustrated in Figure 73. 9.2.6 Qobal User Directory The gl oba
user directory, sinagiinj the inSssdgatodCleast dhc RAWeGaddeds,via a directory index (as
described previously in section 8). It is obtained by pressing the <gl obal
user directory> plurdiothe gmsingldevidaednprisgpage. The gl obal user directory page
1130 (Figure 76) contains an al phabetical list, by famly name, of users
in the nane ra C AR seyspr pdeptedhia GerturEimates effvt fegst brans of the ededabbodemt ed
buttons. The <hd¥e@ing Bl @Pladci3BanpREHE Ssition MESK 1d i REMREL Q4 page (Figure
77), the <e-mail> button 1134 generates an outgoing e-nmail form 1020
(Figures 60 and (6ll) atsessadgict®: t he correspondi ng user, and the <add to
contacts> button 1135 adds the user to the user's contact list and prints
the updated contact |i st®1050dsukyguiest 663 of hhedgl dhdtiomuse br whiré &0hory page
1130 al so contains the stapgdafigadndex navigation buttons 1136. The gl obal

user directory user interface flowis illustrated in Figure 75. The index
user (ii) determine an orientation, within the captured images, of at least
some of the coded data;
(iii) decode at least some of the coded data; and
(iv) generate the interaction data using at least some of the decoded
coded data.
2, The method of claim 1, wherein the processor is housed within the sensing device.
3. The method of claim 1, wherein the processor is adapted to operate at processing speeds

ranging from ! instruction per second to 1x10'? instructions per second.

4. The method of claim 3 wherein the processor is adapted to operate at processing speeds

ranging from 10 instructions per second to 1x10° instructions per second.
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interface fl ow and associ ated page | ayouts are as described previously. The
user information page 1140 (Figure 77) contains the user's contact details
as provided during user registration, subject to the user's privacy
preferences. It also contains <e-mail> and <add to contacts> buttons 1141,
1142 which work in the usual way. The <Internet e-nail address> field 1143
is only included if the user information page is printed via the contact
list for an Internet contact (as oppoggd to a netpage contact). 9.2.7 Add
Internet Contact_An Internet e-mmil user can be added to a user's contact
list using>the | Federhed ofchin bobereip byimsessatspranhopst ritin hosepsiegeries. 79) . Si nce
an Internet user is not otherwi se known to the netpage system the form
allows full nane details 1171 to be specified, in addition to the |Internet

user's e-nail r 1172. .The l.nternet contact registration user
interface '|gm/?ggfﬁiﬁgféﬁ?gd’Wﬁﬁ??gﬁfgg?ﬁ?“mﬁfﬁﬂfﬂégﬁﬁ &2p7 858
i nvent i on eeinetiem] igtes eeristsend to 809 imagbsmeeneed-t 0 a preferred enbodi nent and

nunber of specific alternative enbodi nents. However, it will be appreciated
by those skilled in the NPA095-SG 66 relevant fields that a nunber of

ot her enbogi nent differjng fromthose specifically described, will also
fall V\,ithiﬂ t he %imrefhf“j‘gﬁ%“%c%bﬁ e opes SIROE S ATAPIED IS BRES Al o ngly, it
wi || be undeigtioodo idwads pertstrend 1 9@rihagesper @candt i ntended to be limted to the
speci fic enbodi nents described in the present specification, including
docunents incorporated by cross-reference as appropriate. The scope of the
invention s only limted by the attached clai ms. NPA095-SG 67 CLAIMS 1. A
met hod f or® conpoYiemedpd gt | yhrasit wesodsd date compriess aerharspecoded fate. pessage

including: printing a docunment to facilitate conmposition and transm ssion
of the electronic mail nessage; conposing the electronic nmail nessage on

the dOCUh‘QJ{It utl "}'ﬂcﬂeﬂgd ﬂ RflLg i @aug ,?hgr%m%%aaﬁ)&resdof tl;e(%ecg ee%.dm c(:: %ge%gd d%ea in the
docunent; transmtting interaction data from he sen Ing device'to a
conput er SSYEPEYsteHe om hawf-aEtmopdicie the doppmenide at tlesyorinforr efchs addressto t he
sensi ng desdigRe Minkhissione coded data to allow the nessage to be

el ectronically captured in the conputer system and transmtting the
nessage to at | east one recipient address, wherein the sensing device

conpri ses:
10. The method as claimed in claim 1, wherein at least part of the message as applied to the

document is converted, in the computer system, from hand-written indicia or alpha-numerals to

electronic equivalents.

11. The method as claimed in claim 1, wherein at least part of the electronic mail message as
applied to the document is converted, in the computer system, from hand-written indicia, alpha-
numerals, diagrams, figures, or the like, to an electronic form which substantially preserves the format

and appearance of the relevant part of the message.

12. The method as claimed in claim 10 or 11, wherein electronically capturing the message
includes receiving, in the computer system, at least one of movement data and position data regarding

at least one of 2 movement and a position of the sensing device relative to the document.

13. The method as claimed in claim 12, including the sensing device sensing at least one of the
movement and the position of the sensing device relative to the form using at least some of the sensed
coded data.
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(a) an inmage sensor adapted to capture inages of at |east sone of the coded
data when the sensing device is placed in an operative position relative
to the docunent; and (b) a processor adapted to: (i) identify at |east sone
of the coded data fromone or nore of the captured inmages; (ii) determ ne
an orientation, within the captured i mages, of at |east sone of the coded
data; (iii) decode at |east sone of the coded data; and (iv) generate the
interaction data using at |east sone gt the decoded coded data. 2. The
met hod of claim 1, wherein the processor is housed within the sensing
device. 3. The nethod of claim1l, wherein the processor is adapted to
operate at,  processin eeds ..ranging from 1l instruction per. second to |X
1012 i nstrlieti onﬁheﬁ'g‘&'og gsccgar‘fﬂ‘?d ‘Illf?lal%l"}e WEThE dag Pt e Rlestropfrdpadi i sspgeas
processor trapsnackalpd belretigiend pllresstag digital pk.ocessi ng speeds ranging from 10
instructions per second to 1x106 instructions per second. NPA095-SG 68 5.
The nmethod of claim1l, wherein the i mge sensor is housed wthin the
sensing device. 6. The nethod of claim 1, wherein the inmage sensor is
adapt ed t oP’capt ulte mefagesclaiped inelaiw 1, phgin theymespagers Peliviad e Breddresénthel t o
1, 000 i nmagesn {FakecsiGiodithent éontallt tivRicbialic @fail @bssdgd 6 Wherein the i mage sensor
is adapted to capture imges at rates ranging from 10 i mages per second to
200 i mages per second. 8. The nethod of claim 1, wherein the coded data
conpri ses non-barcode coded data. 9. The nethod as claimed in claiml1,
wher ei n t h¥¥ addr Begnegipd phadaipescip glaianis, wvbereip g qcomsiclocnpentt fapat legrppeiter sy st em
fr om hand- wkiative BlerhdAtlivkibtPenSles t: R&iptLACH FRRbte b Resiise@d REIhRB ifork Qe t he
address to f iIitai)e.transm', sjon. 10. The nethod as clained in claim1,
wher ei n at Se‘f"@gg?cmﬁ%ﬂt Y Bfereing "F@s‘iéea‘b“%‘ igigracive, FIPRGTt Esgerargnsing Jevissathichiis
conver t ed, adamedithi@angainppbee dayts s @mputtr om hand-written i ndicia or
al pha-nunerals to electronic equivalents. 11. The nethod as clained in
claim1l1, wherein at |east part of the electronic nail nessage as applied
to the docunent is converted, in the conputer system from hand-witten
i ndicia, al’pha- Hamsthed 2 claped ek . whetgip p ussr adgiessesipe dfepikapic mag mgssasstact r oni ¢
f or m whi ¢ hhsedigintmidieal bl Yol 3 @EEEont 418t dnGlicBiumen DEnARRERAMARGR. 0f t he
rel evant part of the nmessage. 12. The nethod as clainmed in claim10 or 11,
wherein electronically capturing the nessage includes receiving, in the
conput er slystem at | east one of novenent data and position data regarding

8. The method as claimed in claim 1, including receiving, in the computer system, indicating

data derived from the coded data, regarding the identity of the document and at least one of a position

and a movement of the sensing device relative to the document in order to identify the document and

determine when the sensing device is used to interact with the document.

19. The method as claimed in claim 18, including the sensing device sensing at least one of the

movement and the position of the sensing device relative to the document using the coded data.

20. A system for composition and transmission of an electronic mail message including:

a printer for printing a document with coded data, to facilitate composition and

transmission of the electronic mail message;

a sensing device for reading the coded data and transmitting interaction data, representing
interaction of the sensing device with the coded data to allow for electronic capture of the message,

generated by moving the sensing device relative to the document; and

a computer systern for receiving the interaction data from the sensing device and
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at | east one of a novenent and a position of the sensing device relative to
the docunent. B. The nmethod as clained in claim12, including the sensing
devi ce sensing at | east one of the novenent and the position of the
sensing device relative to the formusing at |east sone of the sensed
coded data. NPA095-SG 69 14. The nethod as clainmed in claim1l, wherein at
| east part of the electronic mail nessage is transmtted to the recipient
address as digital ink. 15. The methodgas claimed in claim1, wherein the
nmessage is delivered at the address in the formof a second docunent
cont ai ni ngranivatiipg themesesas ¢ amgiplentpddresnge. M The nethod as clainmed in claim
15, wherein the second docunent has at | east one user interactive el enent
whi ch enabl es a PEETHPEKRPSEIViTEPBREE a response to associ ated i nfornation
in the second docunent by interacting with the user interactive el enment
usi ng a sensi ng(ghevi ?émﬁ‘?is‘??ﬁoriagﬂpméﬁaf &g e %ﬁrlf§‘°r‘rf’°tmer’°§é‘56%§‘£da8é‘fh§\“ to a
conputer. 17. Thesepdigldodeedplactdan maglerntive pdsaiomrelbiivewdids doicumeat; stfler addr esses
the electronic mail nmessage to the recipient address by selecting a nane
froma list on tlhe dovemsenadapsiltyy t he sensing device. 18. The nethod as
claimed in claim1, including receiving, in the conputer system indicating
data derived fromthe cod@d da‘ti%ln:“fyraé{‘j‘é‘?ﬂ’i“ﬁ@fEhﬁéOdF‘H‘éal‘f‘tf?W“SP"W‘Pféoﬁb%urrent
and at | east one of a posdsptiedimagsad a novement of the sensing device
relative to the docunent in order to identify the docunent and determ ne
when the sensing device i@) usedbtetroind anfogenggdn, witltihth¢ aptuddapsnf at k8. The
met hod as clained in clai@,l8nd R&4sdi.ng the sensing device sensing at
| east one of the novement an(jhthe position of the sensing device relative
to the document using theliiodedfeqssptdeastogme cAthg gadedsdafaf 8 conposi ti on and
transm ssion of an electronic nmail npessage including: a printer for
printing a docunent with ©3ded=Batighe fnéeralgﬁ??i ‘{;Tatuﬂf‘ atg‘?ﬁ‘ﬂﬁﬁgﬁ of; tsrdeendett
transm ssion of the el ecteodsdidgtarmai | nmessage; a sensing device for reading
the coded data and transmtting interaction data, representing interaction
of the sensing device with the coded data to allow for el ectronic capture
of the nmessage, _generated by noving the sensing device relative to the
document; &nd a %ﬁ%ﬁ?éf"@?gﬁé‘ﬁ?r\"%@eP’é’&eéinWH‘QlS‘tdh‘éth’PH’FéW%&quF-data fromthe
sensi ng devi ce and NPA095-SG 70 transmitting the nmessage to a recipient
address, wherein the sensing device conprises: (a) an inmage sensor adapted
to capture,i mag f...at : C t t he sensing
devi ce i sezél acegﬁlle(r%ysgﬁl og%)lgi%?toi ‘\%ﬁe)eg%otg% }fr{)%%orrlg%g&f(%go 6%{]??%00 S%tﬁ’rs%% * and
ranging from 1 instruction per second to 1x10" instructions per second.

23. The system of claim 22 wherein the processor is adapted to operate at processing speeds

ranging from 10 instructions per second to 1x10° instructions per second.
24. The system of claim 20, wherein the image sensor is housed within the sensing device.

25. The system of claim 20, wherein the image sensor is adapted to capture images at rates

ranging from 1 image per second to 1,000 images per second.

26. The system of claim 25 wherein the image sensor is adapted to capture images at raies

ranging from 10 images per second to 200 images per second.
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(b) a processor adapted to: (i) identify at |east sone of the coded data
fromone or nore of the captured inages; (ii) determne an orientation,
within the captured images, of at |east sonme of the coded data; (iii)
decode at | east sonme of the coded data; and (iv) generate the interaction
data using at |east sonme of the decoded coded data. 21. The system of
claim 20, wherein the processor is housed within the sensing device. 22.
The system of claim 20, wherein the prpcessor is adapted to operate at
processing speeds ranging from1 instruction per second to 1x10'?2

i nstructi offs per TsasER@L clam 20, rhereia the cadsd 2 comprisphnepbafteds wiled detke pr ocessor
is adapted to operate at processing speeds ranging from 10 instructions
per second to 1x106 instructions per second. 24. The system of claim 20,
wherein t i mage sensor .i.s _housed wi.thin the sensjn evi.ce. 25  The

syst em of h%r ai m 20,V Wher %lfmr?ec[]l él%lm?rzggvéhersegnseocro . “3“5’8%%? Seagap[eg%%té HHE i mages
at rates dehgiampifmcsagelo duvlegeonjganil seeond to 1, 000 i nages per second. 26.
The system of claim 25 wherein the image sensor is adapted to capture
imges at rates ranging from 10 i mages per second to 200 i mages per
second. NPA095- 71 27. The system of claim?20, wherein the coded data
conpri ses on-bgﬁ%ﬁﬂﬁmﬁﬁﬂgﬂmﬁﬁT%wnﬁ%ﬁmTﬁ%ﬂﬁﬁgﬂgﬁf3@“%FH¥ﬂ%ﬁdFTPEW¥ﬁln 20,
wher ei n t he o ithe utldess of &t enipiest ia daypdried frbo hindamisea hditihen theldeaine@né en Mai |
message to,an. &l eeidrfbl&aBi | server. 29. The systemas clained in claim
20, wherein the conputer systemis provided with nmeans so that the address
of the recipient is converted fromhand-witten indicia on the docunent to
an electronic formof the address. 30. The systemas clained in claim 20,
wper ﬁi n It he®. conprte Gj‘rs_telﬁlyastleiﬂie:ﬂ £ i Y0, dTadeﬁé\hh% hoﬂiﬂ?&ﬂ%'sterﬁﬁh prdvatled @th haast ga][ t

of the electronic [ ssage. as .applied ta. the dqcunent is converte rom
el ect roni cal a;? atclgaﬁfﬁa‘rﬂeoé rﬁﬁéé:’nea-?/nvlrci Tﬁllelﬁég?aﬁed?sca }galw% o BF SRR FeeRfeded iy

el ect r oni celastgeniopid coptered hagdtwritteh indigip ot alnirp-aignegdlsde ehesttoniqequivadnm 20, wherein the
conputer systemis provided with neans so that at |east part of the

el ectronic mail nessage as applied to the docunent is converted from
electronicglly captured hand-witt i ndi ci a, al pha-nuneral s, diagrans,
figures, osﬁ' t he ﬁ@femtaﬁglélﬁwd & ‘%’5‘? ?‘gﬁﬁ#‘?fe'? ﬁ?erEWSt%Hé’f%‘f Wit ey eser ves
t he f or nmatscdind aidlppe@rtardice sftrdnivemailahagsagends applied tcothe tivemene [seotvensdi fommal |
MeSSage.  HecrobfiEySHBhRA ARG Mk ik hithdisd GafHms hpurtt 6 & icd REwCOTPUL T

systemis adapte .
electronic form which substantially preserves the format and appearance of the relevant part of the

electronic mail message.

32. The system as claimed in claim 30 or 31, wherein the computer system is adapted to
receive at least one of movement data and position data regarding at least one of a movement and a
position of the sensing device relative to the coded data, in order to electronically capture the

message.

33. The system as claimed in claim 32, wherein the sensing device senses at least one of the
movement and the position of the sensing device relative to the document using at least some of the

coded data.

34. The system as claimed in claim 20, further including a printer at the recipient address for

producing a second document containing the electronic mail message.
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receive at | east one of novenent data and position data regarding at | east
one of a novenent and a position of the sensing device relative to the
coded data, in order to electronically capture the nessage. 33. The system
as claimed in claim 32, wherein the sensing device senses at |east one of
the novenent and the position of the sensing device relative to the
docunent using at |east sone of the coded data. 34. The system as cl ai ned
in claim20, further including a printgr at the recipient address for
produci ng a second docunent containing the electronic mail nessage.
NPA095- SG 72 35. The systemas clained in claim34, wherein the second
docunent has at | east one user interactive elenent which enables a
reci pi ent o i ndfRea¥Ehes SApYia o a ghots Se enordropmisaitiabi i mpaser second
docunent bitetatrtve E]alﬁént ﬁgcmnhﬁlestah&tﬂﬂaeﬂb mdﬁbﬁﬁﬁaﬁﬁdnbbﬁo Qsls&ﬁﬁ&ﬂ tinfdthedd iPth$ €NSI NQ
devi ce mhi&thﬁm de %mc ransmdt rgstonsp to a. conput‘guh .36. The
systemas clalned In % efei N the: ¢oUe! “sc}i‘]éta seale e it dent i £y

t he docuneﬁmmﬁahwmamp@wpwpéwﬂoﬁum@@msen3|ng device relative to the
docunent. 37. The systemas clained in claim20, wherein the conputer
systemis adapted to receive at | east one of novenment data and position
data regardi ng a@}least one he novenment and the position of the
sensing de¥f ce r BIEAYTGES Flamg ﬂé tﬁkm?ﬁhﬁW$@Pm?8“@%$F§W€V?ﬁémﬁﬁ§éage 38.
The syst emnds poitian ofeig sesing dcaiceneBive tsvihedogunent he sensi ng devi ce generates at
| east one of the novenent data and the position data using at |east sone
of the sensed coded data. NPA095- SG

37. The system as claimed in claim 20, wherein the computer system is adapted to receive at
least one of movement data and position data regarding at least one of the movement and the position

of the sensing device relative to coded data, in order to capture the message.

38. The system as claimed in claim 37, wherein the sensing device generates at least one of the

movement data and the position data using at least some of the sensed coded data.
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