1 METHOD AND SYSTEM FOR COWVPOSI TI ON AND DELI VERY OF ELECTRONIC MAIL W TH
CODED MARKS FI ELD OF I NVENTI ON The present invention relates generally to
nmet hods, systens and apparatus for interacting wth conputers. More
particularly, the invention relates to conposition and delivery of
electronic nmail, utilizing such devices, systens and nethods. The

i nvention has been developed primarily to allow a | arge nunber of
distributed users to interact with nejworked information via printed
matter and optical sensors, thereby to obtain interactive printed matter
on dermand vi a hi gh-speed networked col or printers. Al though the invention
will largel MEmnonmsmmmmsmmmpmwmémteemmcmw[ Il Dbe
appreci ated that the invention h&gﬁﬁ@h BI fed to use in this field.

CO- PENDI NG APPLI CATI ONS Vari ous E, %nms and apparatus relating to
the present invention are disclosed in the follow ng co-pendi ng

applications filed by the appli i e of the present invention
simul taneously with the presentﬁgggﬁﬁﬁggﬁgt@mECT/AUOOI00518,

PCT/ AUOO/ 00519, BreTyrosess dyventgpBlatepETraly0o medE!s, kystemP@T sbbiGOsJo523 acting

PCT/ AUCO' ORithledbmpitéed. /MO PArRQRAR the Rt h: D004 Q05 2&mposi€oqrzéaf‘mrg 0P ddetronic
PCT/ AUOQ ooslg izipm/]f%%%soowg, / AUOQ 00530,  PCT/ AU0O/ 00531,
PCT/ AU00/ 08532 Bt ATy oS %00/ 00534, PCT/ AUOQI 00535,

PCT/ AUOO/ 00536, PETiivauide hd053 Aeve BET/pALGTY 0A538: 1argamaumﬁuaﬂ5.3 Bsers to
PCT/ AU0O/ 09549, wikCTd - RCTL 0542 PCT/ AU0Q/ 00543,

PCT/ AUCO 00544, mpa/@%%g%ﬁé‘f E%Fﬁ@%ﬁgé’tgggﬂg OPHeB RO 505 $6%0tain
PCT/ AUO0/ 0B8BHIVe psened magtsordsse! vigtishyspead o9roaks zolor pE@Ts AUBRED 06 58ention
PCT/ AUOO/ OB %5selyPE B4AMRP hdd b Hkh refRfedde ANLL0DGM be a (A DORGZs0n is

PCT/ AUOQ Q CT/.A 0564, PCTI AUOQ 00566, PCT/ AUOQ 00567,
PCT/AUOO’O‘%@%&“E(E%%@%@OSGQ, PCT/ AUDO/ 00570, PCT/ AUOO/ 00571,

PCT/ AUCQ 00572, PCT/ AUOCQ 00573, PCT/ AUOCO 00574, PCT/ AU0O0100575,

PCT/ AU00/ 00576, PCT/ AU0O/ 005 &5, pikife@ s PCT/ AU00/ 00579,
PCT/ AUO0/ 00581, PCT/ AUCY 00580, PCT/AB@‘%%@@,‘ PCT/ AU0O/ 00587,

PCT/ AUOO/ 00588, PCT/ YAty biledy sysseer) and oppaptys gdating peTie oecy: 00588n arc
PCT/ AUCQO (I3B19€¢ PG fofify @J%Qﬂng aBﬁEAtﬁM@W&ppﬁBﬁQ)g 8s‘si§@e %f gg:il;ks%w 00594,

PCTI AU Q23R sifnilb oW AR esent Fficaliedd! 00597,
PCT/AU00/00518, PCT/AU00/00519, PCT/AU00/00520, PCT/AU00/00521,
PCT/AU00/00523, PCT/AU00/00524, PCT/AU00/00525, PCT/AU00/00526,
PCT/AU00/00527, PCT/AU00/00528, PCT/AUG0/00529, PCT/AU00/00530,
PCT/AU00/00531, PCT/AU00/00532, PCT/AU00/00533, PCT/AU00/00534,
PCT/AU00/00535, PCT/AU00/00536, PCT/AU00/00537, PCT/AU00/00538,
PCT/AU00/00539, PCT/AT00/00540, PCT/AU00/00541, PCT/AU00/00542,
PCT/AU00/00543, PCT/AU00/00544, PCT/AU00/00545, PCT/AU00/00547,
PCT/AU00/00546, PCT/AU00/00554, PCT/AU00/00556, PCT/AU00/00557,
PCT/AU00/00558, PCT/AU00/00559, PCT/AU00/00560, PCT/AU00/00561,
PCT/AU00/00562, PCT/AU00/00563, PCT/AUQ0/00564, PCT/AU00/00566,
PCT/AU00/00567, PCT/AU00/00568, PCT/AU00/00569, PCT/AU00/00570,
PCT/AU00/00571, PCT/AU00/00572, PCT/AU00/00573, PCT/AUG0/00574,
PCT/AU00/00575, PCT/AU0C0/00576, PCT/AU00/00577, PCT/AU00/00578,
PCT/AU00/00579, PCT/AU00/00581, PCT/AU00/00580, PCT/AU0G/00582,
PCT/AU00/00587, PCT/AU00/00588, PCT/AU00/00589, PCT/AU00/00583,
PCT/AU00/00593, PCT/AUQ0/00590, PCT/AU0G0/00591, PCT/AU00/00592,
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PCT/ AU0O/ 00598, PCT/ AU0O0/ 00516, and PCT/ AUOO/ 00517. The di scl osures of

t hese 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 displayed on a conputer
screen. Hand-drawi ng and handwiting afford greater richness of expression
than input via a conputer keyboard and nouse. Moreover, paper doesn't run
on batteries, can be read in bright light, nore robustly accepts coffee
spills, and is portable and disposable. Online publication has many

advant ages over traditional paper-based publication. Froma consuner's

poi nt ?f dvi ew, P@f/ﬂUdeﬁdOBﬂnP(tﬁA@OOﬂiob@W(ﬁé&%{)ﬁ)@%?‘bﬁ%{ﬂfo@ﬁﬁt' on Canl be N
navi gated vi a rched and automatically personalize
From t he publ i sﬁ% E@@@ 9@tﬁ<g¢igqo@;lﬁtﬂgpgy§pgoq9p ‘printing and physi cal

di stri buti on ar €he dgtlpsmenafitesk cogeling hglipHis ke afcbpiatlaC RIS cloRrderaict.r act i ve
to the advertisers who pay for it because it can be targeted to specific
denogr aphi cs and linked to product sites. Online publication also has

di sadvant ages. Conputer screens aPACKGROUNSr to paper. At the same quality
as a magazine pager am@tf@éedqgmgﬂaﬁ&d $6:8 GrlorkthedR! IR UM YRR QULR (ST LD as

much |nforqﬂ% da7 QﬁﬁRTﬁ LCDs have Dbrightness and contrast

probl ens, Par Prg’raﬁ'cﬁl} B b rBRYer Fieghandiadtg gethandipitipgafiorieraii paper ,

bei ng ref | Bdtdsve crmtskier thinhamt dam s@ipves keyidatdahdimbisé. Qltkcotnthasn ddefird i - ambi ent
convent fongl uereh g e R RIEEh 1k, b€ AEHBE e SO s RGPt ol 1 i
to facilit4trea¥mpositi on and delivery of electronlc nall SUMMVARY OF

| NVENTI ON I n accomda@mcaﬂbﬁ ﬁhsh@@ydd{?amgus b@R tradicRBAl gaﬂelsba%%ﬂu%@ln &rdiEf hod for
conposi tion and, tran nlsswp o ctronic Hﬁ; nmessage i.ncl uding;
printing a docunent t Wéﬂ“ 5‘3 P $°8A" “P?t’aﬁﬁﬁlées‘lﬂﬁ‘ﬁ‘“‘&f“‘"t he

el ect r oni chynaiekt linssssaghed and evpodicatigpdrdomatieddect roni ¢ mai | nmessage on the
docunent utilisi p@manSHaBELAS AEVLEE X n the
docunent ; ransnlttlngﬁ?nterégtlon 3?S%nk%gﬁf%%m&§%ﬁgﬂﬁgﬁ e%ﬁh%nmm

conput er %ﬁ?ﬂﬁ?aﬁ%@epﬁ?@P%EFﬁﬁﬁsmﬁﬁﬁﬁﬁ?@ﬁPégéﬂFWﬁqsWhtﬁwé@vﬂ@ﬁmwﬂtthe

sensi ng dexi etargdtddho iphﬁﬁo(ﬂ&d@ﬂlpﬁlastaad firlkecth b@wctm message to be
el ectronicall y CBBLI%' %%catl also%aﬁ (P srrg)v%tael;:s %% er SCé%?sdaémétécgéo paper. At the

transmttlngthe rres ere
same quality as a magazme page, an SVGA computer screen dlsplays only about a fifth as much

information. Both CRTs and LCDs have brightness and contrast problems, particularly when ambient
light is strong, while ink on paper, being reflective rather than emissive, is both bright and sharp in
ambient light.
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 coraputer 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
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Preferably, the address of the recipient is converted fromhand-witten
indicia on the docunent to an electronic formof the address to facilitate
transm ssion. Preferably, at |least part of the nessage as applied to the
docunent is converted fromhand-witten indicia or al pha-nunerals to

el ectroni c equivalents. Mire preferably, at |east part of the nessage as
applied to the docunent is converted fromhand-witten indicia or

al pha-nunerals to electronic equivalenis. The step of electronically
capturing the nessage preferably includes receiving, in the conputer
system novenent data regarding novenent of the sensing device relative to
t he docunent, madammgﬂee&eageg)adea&t&ere%eﬁt%acﬁéa&y sensing its novenent
relativetothei,%mbps%gd% ed data. Follow ng el ectronic capture,

at least part of FHRE Bged F"I“Pﬁ’gs‘% Sgeried ﬁPF‘d’ﬁW‘ftF%éPdtctﬁ PHEe

recipi ent doad@metesnmtr@wgfmnaifthe akireaia fatiliete secahdondefnBnt psefrotdd y has at
| east one WSk hbARATH KRIOEhRN bondlB) fn SAARLES, BabeS! REENMLG, L0 cal e &

response to associated infornmation in the second docunen SRRl &% act i ng
with the usstonicragivalengs; Marepremblys atUeptg af the msisteg aleopliedeto \mqldewnqelg imdapt ed

to transm donvei‘t&%ﬁﬂﬁﬁi \d\ﬁﬁeﬂm&&a&aﬁﬁﬁrﬂlﬁeﬂs 1o d¥cBERS ealmlafl’enél so, only an

el ectronic mail JEssage. ﬁrt(r)m alg gtﬁlalgvtg sender. 5’#’8 accepted at_ the

reci pi ent address,: the approved & DB &fte ]éfd“‘il‘}‘}esare‘éf’ﬂ’g’ﬁoﬁ%bl e

el ect r oni ceofnpusgr S:Gremdlamamals@a Byagling maidment ofithe esingalddeeas s tottieioair@af r oni C
mei | message ddsehdlf kRS Rirgty AL ﬁmpexlem%am%ﬁ J B85t DAL LA B | ST ON

t he docunent using the sensing device. Prefera fher
i ncl udes ri@dTHE ‘?IFQ“"”fcrf"‘R“H% a’c‘Eﬂ%‘r}H’F%"? eelestrqaimail Wﬁis’égatsltfﬂ’@mﬁfa@@ thegesipieped from

t he coded adéta as ﬂlglg:atndlaﬁtgthé &eonudﬂdi}hlbﬂiﬁre&f’abfy}h% Aeay Bﬁdﬂseraﬂga@v@tg%eﬂ on of
i.n or ntify the

t he sensi | unent

document ﬁn ggeg[meezg g I‘CCIBIBI% tto é‘) (fa?e a resgonse tﬁ assocéaée\(} ugngmiatg)n d“s%‘b“f"&g ?%P%ffn 1@& with

t he documgpferactimg @itk the ke mt%f#ﬁévesémhgmd evenag idaddeunhdd iandapietbet iahind@t i on
code s peC'r@dp@nsé @dtaatoﬁatfotrdpﬁtbil BefekhBI falso adﬂﬂ' A NEciB NS lﬁe@s%,!;euﬁi% ad%lotr fing use

of the sensi ng, device in the conputer system The nethod may

i ncl ude prPHET R A deumamemt 6‘?51“’35 étl?raP%f{i@d §tndef being eafered et ?“PFPIH’@ablﬂst ructure
and, at t lesctsamivdistor dampaspr i nting t he coded data on the surface, with the
coded data pref eg.ably n o Yminvisible in the visihble
spectrum Pr ef er arbl v, ﬁgge}rqrgdt % E'slhlgc U es ¢ Al TS n0 Be PSP HEB ™ ecor d of
the print &g Omﬁh%ontd?)@)ewn‘tuslbeihﬂqn&l@tdﬂmvabl e using the identity

data as cont ai neldefbrablir Iﬂﬁn&&d@ﬂmﬁ@iﬁhdés Pecélﬂﬂgt Bk RRPRE bystelBliGrihSaaRr OVi ded a
system for «SOROS sitio eg%gd tra#ﬁ = i on an el ectronic mail nessage

i ncl udi ng AR TR tdo?)\ﬁm?’ﬁ ARGy B tign pihe feBsiBaci | it at e
conposi t i davigrdaiive tcaths decaigénd i wder tohéenefyem dooumiefit 418 idéteriis S@EEhe &nHPNSI NQ

devi ce forde‘rléqgisghgogl{ggctq@gggdg%lgmand transmtting interaction data,
representi ng NPAO8

Preferably, the sensing device includes an identification code specific to a particular user

and the method includes monitoring use of the sensing device in the computer system.

The method may further include printing the document on a surface of a surface-defining
structure and, at the same time, printing the coded 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 refrievable 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
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interaction of the sensing device with the coded data to all ow for

el ectronic capture of the nessage, generated by noving the device relative
to the docunent; and a conmputer systemfor receiving the interaction data
fromthe device and transmtting the mnessage to a recipient address.
Preferably, the conputer systemis adopted to transmt the electronic mai
nmessage to an electronic nmail server. Preferably, the conputer systemis
provided with neans so that the addresg of the recipient is converted from
hand-written indicia on the docunent to an electronic formof the address.
Preferably, the conputer systemis provided with neans so that at | east

part of t h@tcRtiRsbf B besinfRiclice RSRAGEd8ta PR &4 efe&rotﬁ!@ €a ql?é:é‘f %%esgage,

converted fromdﬁjl ectronically captured hand-written indicia or

al pha- nunefara s "sree s ﬁ’ic‘?:‘%]éﬁ‘ﬁit § @RIt §8r e preferably, the conmputer
systemis provi dedomputehsysiene fonsecsong thainteattioh @as from &k Hevik adidenedigsd woni ¢ mai |
message asmé&gglioggec{pgmtaﬁkgesgocunent is converted from electronically
captured hand-written indicia, alpha-nunerals, diagranms, figures, or the
like, to an el eBrfuhy.dhs Gmaveisyem is edoptediotfapntittheplestamiosendl ncregeftopmat and
appear anceci@frosiimills@levant part of the electronic mail nessage. In order

to el ectronicall aptuyre the nessage, .the conputer systemis preferably,
adapted to rec e?r\?%raﬁﬁ%eﬁ‘gﬂ?ma&?tﬁmﬂsg’é‘ﬁ?daiglﬁ]&‘ Wéﬂg’ﬁ’tthe&fidrfsﬁ%ﬂ?éﬁ&‘?‘?b devi ce
rel ative tio crverted dobad hadd weitten indicip el elre doounsine gt snoelécaatid Yont aptther fldiciRe
message, antedii ROBRpRI sRARM i€ SroRERNGE ALY, i vement
relative to %hﬂgﬁdoc_urrfént S%si nlgsrtohe codg%%as?z}?p#ﬁ%s?%rzgg%@%%cﬁg?ﬁﬁlﬂer

i ncl ude a PifHt APREEd P dpEriscapverrddionsisotanicallyroaniurd hael-writtse indinid or document
cont ai ni NgughbunkadCh rebBidic ikl AR SBIBE Prefaidly, HIQoBRER ekl Wkt pief er abl y

has at |le e er _i.nteractive el enent whjch enables a recipient to
i ndi cate glge%%sg g%ﬁ‘sag%?[ agé’}stg%‘?%; ed ThISTERRE ac?ﬁfle%it%tg? ‘%’é"‘%"‘&‘dfﬁ?ﬂmﬁ nt by

i nteract i ri¢pewintonllyt pmd andivinitter mdicin\aiphehewrely diagimy figusensibagkdevice which

i s adapt edideontcr fBRASHRith sﬁ@&%ﬂ?ﬁeg@%@tﬂ Rrifat GRRPHLEce e T8LAR Y ofdle Printer

only accepts an electronic nmail nessage from an approved sender, the

approved SERTEC HBEM*Entered in a custonisable el ectronic list or

dat abase. Pref er mbkdgr toth@rogiodip daptidd the BEEYE She lcOmputhe Siktbrh V6 phdhabBOsRNt and a

position qf Lh | .ce relati to.the docunent The sensing

devi ce prefer a%llﬁl a %ggaltan%?%u%%sm%%ﬁ%% ﬂelltﬁ‘bseﬂﬁmﬁ.d%‘?ﬁewlﬁt}vf it Bf °‘ir}1§d§ ef%erabl y

arranged t¥epiq plectrrielly sehtre datmeswse. dehiindensiag detie meferably, ismesais ovpr i nt i ng

t he docunetverit i fthd AeRrAt@lihdhd@dstabict ure, with the coded data
Invisible in the visible spectrum_ The

preferably bein substantj al |, | €

syst em pref er ab?glheisﬁséeﬁfﬂaé{sd“g‘erd‘\ﬂlcthﬁlﬁ APBOYT S g ErEBieR gddiess Eor prodisipp &ccpidcor d of
each docurerentgenere bedslcathmadaessgntand i Bgordatobin@maidigabyhabi s 1k | t'S
identit Y, o%usk%r%@&lénﬁmlv&;hﬁh gﬁﬁgsda r@é‘i’&%@ -1'11%1(;?3{6 a response to associated information

in the second document by interacting with the user interactive element using a sensing device which

is adapted to transmit response data to a computer,

Preferably, the printer only accepts an electronic 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
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5 data. BRI EF DESCRI PTI ON OF DRAW NGS Preferred and ot her enbodi nents of
the invention will now be described, by way of non- limting exanple only,
with reference to the acconpanying dr awi ngs, in which: Figure 1 is a
schematic of a the relationship between a sanple printed netpage and its
online page description; Figure 2 is a schematic view of a interaction

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

net page application server; Figure 3 iklustrates a collection of netpage
servers and printers interconnected via a network; Figure 4 is a schematic
view of a high-level structure of a printed netpage and its online page
descriptiofua Figure 5 is a plan view showing a structure of a netpage tag;
Figure 6 is a plan view sh relationshi p. between a set of the tags
shown in Figure 5 and a fi gﬁ@%(}ﬂ"@upﬂ 'B'é‘"@e sensing device in the
form of a net pag®efped,; anchtganreﬁboBMests af thé invm{mrmu adw B dedtgbddMBORy P RHESSI NY
and decodi t i ers ctl X&) yLew of a netpage pen and
its assocﬂggte‘%le?%{gphcsogﬁls‘f}ﬁg&%&% fsm%mg % guﬁle 9 is a perspective
expl oded VE&H¢ bfs & Wyl Phades fﬁ'etwn%hwohmveﬁma ﬁrﬂgb rpentei nepRggLAn@ its] Glinespage
schematic &Edﬁﬁﬁbndl agram of a pen controller for the netpage pen shown in
Figures 8 ll:]nga ure 11 is a perspective view of a wall-nounted net page
printer; ﬂlﬂer Sﬁc Frng vigy e Mipractipn befAR 4 1524 &Ry @ FRIRIES RIHES A BYRIETEEDr i nt er
of Figure smrer il gustmed Palice@naevegn| ar ged portion of Figure 12 showing a
section of i . Q] y; Figure 13
is a det alﬁlée%%vlf%\?vh%;&%?u egtf O:EEFDE%%EQ £F |e?isaﬁ&lg}mﬁ%,lﬁ{gmomé%‘%(ciiV]g ?Wor ths, and print
engi nes of et g eerEe iR er higfleve] @}H‘Ftefs of 3 paipfed &%ﬁgﬁ@utsemllnﬂ: Hage a
schemat i c debeipbondi agram of a printer controller for the netpage printer

shown in Rigur L .an s,_a schematic bl ock di agram of
dupl exed pr%lts‘%%?] ?nnvéewcsgn“fm%ﬁ F%c%ée %ﬁﬂeqﬂ?é?ﬁa%t TM printheads associated with
the pri nt efisueohit ¢ ol dew shonma iehtidEigubeevetnls seFif hattags $bwi & Faus chadmbidd bl ock

di agram ofofh@\eofgdeeggegégghgr@wggmhgg}nhgfanggg%e/? ed N Figures 14 and 15; Figure
17|sap ective view of a single M printing el ement, as used in,

for ex arrpl % e ‘?’i"é’f‘aﬁté’ﬁéta%)’t“laﬁﬁf&‘?ce%lﬂg W&EFP‘@%% Aayribe; 12, Figure 18is a
per specti \Eeguw Savv @fspati Vit of Padipageqien & 1tﬁ£s§cﬁﬁte@fag-5@£ﬂg&te-ﬁMf Pt Bdnk:ng el ement s;

e MR E Mo S REFL N Seith B shoo iPHLRH, N9 Lhe operating cyele

igure 10 is a schematlc b ock diagram of a pen controller for the netpage pen shown in Figures 8 and
9;
Figure 11 is a perspective view of a wall-mounted netpage printer;
Figure 12 is a section through the length of the netpage printer of Figure 11;
Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and
glue wheel assembly;
Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the
netpage printer of Figures 11 and 12;
Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures
11 and 12;
Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads
associated with the printer controller shown in Figure 14;
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;
Figure 17 is a perspective view of a single Memjet™ printing clement, as used in, for example, the
netpage printer of Figures 10 to 12;
Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing
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NPA088- SG 6 el ement shown in Figure 13; Figure 20 is a perspective view of
a short segnent of a pagewidth 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 schenmatic view of a pen class
diagram Figure 24 is a schematic view of an application class diagram
Figure 25 is a schematic view of a docunent and page description cl ass
diagram Figure 26 is a schematic viey of a docunent and page ownership
class diagram Figure 27 is a schematic view of a term nal el enent

speci alization class diagram Figure 28 is a schematic view of a static

el enent  spaGhal shaatih BBrflass diagram Figure 29 is a schematic view of a
hyperlink el enment class diagram Figure 30 is a schematic view of a

hyper | i nk BB 2 SpBE vier2f # Sart spaesofdipaggridiyMentitYprighedd i s a schematic
vi ew of a Fiyperllis Hdhcha@y b e hRsSastliggham Figure 32 is a schematic view of

a formclags diagram . Figure 33 is a schematic view of a digital ink class
di agr am |1%€?ie2 lgahscles atg%e%hogﬁﬁﬁteécwgwrﬁ?’ a field el ement specialization

cl ass di agFigmg23 i geametic3Eeviof 2 pensbivelimatine vi ew of a checkbox field class
di agram _Fiigitd 8 idfchema@® vRSNE MPpbifattbh G Qherdnt €Xxt field class di agram

Figure 37 is a schematic view of a signature field class diagram Figure
38 is a flOWEHET2 Wrematic ek php dosparabad prsg destrigton olapdiazmmgure 38a is a

detai | ed fliguedsasd scitnangwsit & @ocarhent 128 pdok OWRRED tlaRtliafrhgur € 38, Figure 39 is
a schematig_vigw of. a page server. conmand. el enent ¢l ass diagram Figure 40
is a schen%%ulrgi:ﬁ\}sl CWBF t%a re é%%%%fe%Hée(r:‘trSp%faﬁ?ﬁ’ﬂonccﬂéssdéagﬁinégr am Figure 41 is a
schemat i ¢ Kiguesd8afa saheaticoteivtod s stitic slemet wewaligitiagelangiagrdsi; gure 42 is a schematic
view of a Ihéu?g@riyaécﬂeﬁﬁtic%e%%?agjpégﬂk%%entaaguﬁgmﬁ? is a schematic view of a
subscri ptiﬁc}n d@l,i very protocol; .nliilf(?;ure 44 1S a schematic view of a

hyper | i nk PEEALL2 heqats viveht msrlinkefcgigp gpeaifizption glass dagpist i ¢ vi ew of a

hyper | i nk Bigkd Mad 4 sormpicote®@®04 hyperfrilgdigranpéhassidmg@amschemat i ¢ view of a form
submi ssi Onﬁléﬁx;e%(?sca%“ﬁematl:civgurro aé)gnci:lésss giagsra%permti ¢ view of a commi ssion payment
protocol; Figure 48 1s a schematic view of a set of user interface flow
docurent i®RS3 is aphypapts viey of adigitakislhedgsadijeranyi ew of a set of user interface

page | ayoutigued RERNEhcmBRREW of SidiiiEncRQpdcaliAicache ML, Vi ew of a indexed

directory ¢l asg ;. dl JALAM. . of a checkbox field class diagrams:

Figure 36 is a schematic view of a text field class diagram;

Figure 37 is a schematic view of a signature field class diagram;

Figure 38 is a flowchart of an input processing algorithm;

Figure 38a is a detailed fiowchart of one step of the flowchart of Figure 38;
Figure 39 i3 a schematic view of a page server command element class diagram;
Figure 40 is a schematic view of a resource description class diagram;

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

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

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

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

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

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

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

Figure 48 is a schematic view of a set of user interface flow document icons;
Figure 49 is a schematic view of a set of user interface page layout element icons;
Figure 50 is a schematic view of a indexed directory class diagram;

Figure 51 is a schematic view of a generic directory index page;
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Figure 51 is a schematic view of a generic directory index page; NPA088-SG
7 Figure 52 is a schematic view of a directory navigation user interface
flow, Figure 53 is a schematic view of an e-nmil 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 list class diagram Figure 58 isya schematic view of a user interface
flow for e-mail; Figure 59 is a schematic view of a user interface flow for
an e-mail recipient exception; Figure 60 is a schematic view of an

out goi ng eFlgiﬁd:iz 1§aercsamamg&mf&@a{o%nmgah&@mmmw view of an outgoing
e-mui | seclg ent gﬂaegm@dﬁFI ure 62 is a schematic view of an add

reci pi ents l“ﬁc ﬁ’raté ey o EiEriieeH ew of an incoming e-mail first
page; Fi guFlsmsi# i gscleng @ évedf hce-maiblusofiagem; | ncom ng e-nai | second or

subsequentFlgggg,lsaﬂeglgﬁcem%fhﬁm &J&g view of a user interface flow

for editing a contact; gure a schematic view of an edit contacts
page; Fig ‘8"%575“i%SG‘%?“@WWFEOHW%WCMS%E@@W contact first page; Figure
68 is a SCFIQiﬂa‘Uhs:a%heﬁi&;dlﬁeu&f&%e@us@iﬁisﬂclefsﬁﬁ%ﬁﬁl,f| rst page; Figure 69 is a
schemati c M V\.gslsasah‘3 ser_.interface fI mai | box listing; Figure 70

or
is a schenatlc Vi ew Bf s He i‘%%’i(mtﬁrgaé rgefff‘f’gL?l is a schematic view of an
e-mai | f ol dswe JFagpeschemBiiicgiment 7 @i @e@csﬂ:dv«efmiemmuireewemfexcapmmpy e-mai|l first

page; Fi guﬁlﬁlrgééléasscl@m%mtfhpou&bﬁg\é 8rnlﬂstlﬂ§g%r interface flow for editing a

barred user |ist; gure 74 1s a schematic view of an edit barred user
li st page:FgFglit? S‘?@“‘F‘é”é?wé’éﬁ’é’ﬁ‘ﬁf"f‘%e pribsrrod orgujeent pagtier f ace flow for a
gl obal usemgwlaezeﬁsaﬂey:ancvElwg:uﬁzeadc?ﬁclpiSnt@pagg;herrat| c view of a global user
directory Iq@ge Sgﬁjre 1L 3 aBnSC ematéﬁﬁsw ew of a user information page;

Figure 78 | t|mcm\‘}vl et ‘o as YWt f ace flow for Internet contact

regi strat i foge 6&#@ SCHElngfer@W?@amscomse-hveﬂmmndowwugﬂpam | nt ernet cont act

regi strat n%mgsea solRdiBGr DESGRLRH i X RRFRERRED AND OTHER ENBODI VENTS
Not e: trade rcr’?rk of Silverbrook Research Pty Ltd, Australia.

I n the pr I\élgcﬁs‘“(a\q 8‘?ﬁ‘cr¥§m aneibcqRERPET on i s confi gured to work with the
net page kad@mmwfe@rofsgt@f&mactﬁrsdﬁgal | ed overview of which follows.

It will beﬂlﬁl%% GG sa}eﬁgjctvn@ of ps%I e-mail folder first page;
Figure 69 is a schematic view of a user interface flow for a mailbox listing;
Figure 70 is a schematic view of a mailbox page;
Figure 71 is a schematic view of an e-mail folder page;
Figure 72 is a schematic view of a copy e-mail first page;
Figure 73 is a schematic view of a user interface flow for editing a barred user list;
Figure 74 is a schematic view of an edit barred user list page;
Figure 75 is a schematic view of a user interface flow for a global user directory;
Figure 76 is a schematic view of a global user directory page;
Figure 77 is a schematic view of a user information page;
Figure 78 is a schematic view of a user interface flow for Internet 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

NPAQBS-SG




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 conpl ete NPA088-SG 8
formto reduce the need for external reference when attenpting to
understand the context in which the preferred enbodi nents and aspects of
the present invention operate. In brief summary, the preferred formof the
net page system enpl oys a conputer intesface in the formof a nmapped
surface, that is, a physical surface which contains references to a map of
the surface maintained in a conputer system The nmap references can be

quer i ed byfomko @d@lﬂd’e%rnbéﬂtfﬁ' ext@rﬁ:ﬂ SrGcABNh %mpt% ARG ér%d H}Qg k1§ Wﬁ]%ﬁé fic

i npl enent at i on, Jge map references qy be encoded wvisibly or 1nvisibly,
and def i nei*fFHFi&y "I‘?m!fnﬂgﬁg‘/‘aipﬁ%%"fg‘e%?é nVGRIER 9PEBFF- t he mapped surface vyi el ds

an unanbi guous fretpicf sefmig neprdi@tel fonh bhbhéeindpag: sHfdh aptbyaanguiek ikt@cent maps.
T SonPU! i SRR ThARN: 00 N J JOLIBI00 AP SRENLER g bR PP
surf ace, such | ntornation can refrireve 8 FBfefences
suppl i ed b“;}"f%?e Seiiinady inde vimpater syaiem.\ifbe nap eferensgrpean bs tguefnatéy anThwmlpnﬁteor mat i on

thus retr |§ﬁﬁﬁ@ deadd. D@Jéﬂhﬂgh\%mf @E EBe@lﬁc %leln@tﬂ&om&lgapar@@reﬁdaé L:l!iyaigeecgccﬁyd t he
conput er SI@sl‘tmem .on @?gﬁcl»é op e{hat oIr in response to the Oﬁel’ ator'
interactio PHMEH egﬁeé“?élﬁ{‘ﬁ @y thay ylofa §“"B’r‘é‘f‘5"r‘?"é’ﬁ"df%¥f?ff e ahet page
syst em r el ingsbigmustning rgfranck ioth vothingife,map md alorpaiifferenithp$ abd dodputstisiskm chet pages.
These are RagesRhalci%bon Lh@RD] &ﬁle% ch TRAES off Ll SR ORoLLA WA BAPEr DUL

which work 1 ke 1nteractive we fmation I's encoded on éach page
usi ng i nk Weﬁmﬁrsref%%%%mﬂ%wsymmaéwp Bied withothe hppedrnifde Thhinfearetieye. The

i nk, howeusss ,retlﬁ’di}di dberakyio ﬁlhe aGioEQlkict &t hitiak@By m@&@@&%ﬁs@m pafirefRtd cal 'y

i magi ng pen d transm In the preferred form

active but({pgrﬁgrnéﬁegmﬂsﬁ t&‘ﬁ cipﬁrﬁtgr Sdﬂteré%(?'hw%]atgeew%%ﬁ} Bl i cked with the pen to
request i nformatnoits prefommdt feen.nib¢ wepdge Gystemoreliésgmalthe preiii@ive RE esd tloman net wor K
server. | Np@H&ion @@%aﬁ@% nl‘hese%x%f&ge%f‘te&l Exgth‘XaJa% %e infd S0 ng% but

aut omat | Calh@%l recogni zed and converted to conpu text 1n the netpage
system al TR g K ipgraqtiye Beb paess Bprpgion anenéctdﬁ‘b?n éﬁ%éﬂﬂemgk“é}icbrlﬁatures

recorded sosaftialtginpisiie totheurdidéd il &alThy ink Soivbie dad @rdb) WieRGdeB AAQRIET CE
transacti r aut hari ze ustrated in Flgure 1, a

print ed ngot%%gegbggu ig‘%yS’a%“%gé’nrt1 a nfmef%@?t}e\?eetpalge PHFhi ch can be filled in
by the user bot hlnplrmfm@ fogm, agifye phienyymil hypedinis g each aazd cindk elickedowithaled | vy, Vi a

conmuni Catp'eQﬂ) ref@l WS hadol SroRERe ARkt B Rk RS teIMherd L se?%?‘qplor?c shows_a
"Request " Oeﬁjg?gg[lcont ai ning nanme and address fields and a submt button. The

net page ¢ Lh SF EHEpRibAnIPa R geren Pty ierRgRigRd SRdsoRvertssko commer coded
data 3 pr itext edhcastpage cplemedbvag foahs th &g Slled it & AiEpr bbbtlisicid, Cighafifes rebhi@ed
cor r espond 0 t he.net page net wor.k, descri bes
cor 1 espon B8 hR08. flARkLRLLAN. o a%bwﬁ% éo%gegguans CiidlS o RAAC TNy COSET
type and spati al Aclestried ip Figpre )l Wm@éeﬁpagm eqna@pmsvea elte@niemfor@lwh@h cinext field

or butto e Ifil]edtlfley ﬁ%@s&FHo&)phystcﬂlyaJ)ﬂ @WprinhRe @@taﬁ@%cmalgrmvgacboﬁﬁﬁxﬁ(ﬁﬁgnl
but t on for exanple, has a

i nterpret ut V|at he
zone WthC ¢ 6‘]%erp§’§ﬁ‘8 s“e?’%’pf’%@m 'é‘ﬁtei‘aﬁ]lpféé%wé At Regprost” ﬁ‘@m containing name and’

address fields and a submit button. The netpage consists of graphic data 2 printed using visible ink,

and coded data 3 printed as a collection of tags 4 using invisible ink. The corresponding page
description 5, stored on the netpage network, describes the individual elements of the netpage. In
particular it describes the type and spatial extent (zone) of each interactive element (i.e. text field or
button in the example), to allow the netpage system to correctly interpret input via the netpage. The
submit button 6, for example, has a zone 7 which corresponds to the spatial extent of the
corresponding graphic 8.

As illustrated in Figure 2, the netpage pen 101, a preferred form of which is shown in

Figures 8 and 9 and described in more detail below, works in conjunction with a netpage printer 601,
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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, NPA088-SG 9
an I nternet-connected printing appliance for hone, office or nobile use.
The pen is wireless and comunicates securely with the netpage printer via
a short-range radio link 9. The netpage printer 601, a preferred form of
which is showmn in Figures 11 to 13 andy described in nore detail below is
able to deliver, periodically or on demand, personalized newspapers,

magazi nes, catal ogs, brochures and other publications, all printed at high

qual ity aSan Iht@&&fc&ﬁkdtéﬂepnﬁﬁ{gpﬁﬁﬁﬁce anﬂohlléeofﬂceQﬁ rn'ﬁ)gl'ﬂzal.lse Cﬂg}aw §lwirelbAGnd1€1 PAGE
printer is an | i ance which can , exanp nount ed adj acent

to an ar ea” ey efFfémﬁﬁwtﬁfg“eﬁ’é%ﬁé’@@vﬁaﬁg‘tm&‘@ﬁ?ﬂﬁé‘ﬂk 'such as in a user's
ki tchen, near a iheskphgesirinteablilea peferreefdfm bhemamsmmdmuraoumb 10fandlepart ure
for thed I n.t t deskt.o ature
versi ons. aaIélsectrl E%g%sé%ﬁér%{gg&%b& 1Sh%irl)er o geiqﬁr 8?“05]0;1)1 rrrpOn (?emnd ﬁ%rsonmzf%
ease- of - USEVHEPFaFesFIzifist prialdge br@htﬁ@lanﬁe@sr rvhliFafions, elila:@med/ Pttlyghodualan as

i nteracti VigtedBE hH@ageQﬁJnﬁm%rsbﬂal cEinﬂ.lt'JrQhegyetp;glaﬁnrﬂﬁtlsgﬂ%luﬂl@@wﬁ&]caﬂ RlKF acts
with the code gﬁ on .a r| nted netp 1 and comruni cates, via a
o [

shor t - r ang@ PREH M8 PR §d~’ FHe F%‘F@r“éﬁ?fe Wganeﬁétsﬁié‘“@ Eongjpmeghsagh 25 e

print er 60kersdaichen, nbve aibrebidasaeble, ®@nndaotht hesdheli'e pamtof Bghgpagier pags. satver 10
for inter moﬁgsqg{aggop’h&hoﬁgmaﬁlggddma&g&y@tances t he page server sends a
correspondi ng message to cation conputer software running on a

net page appl i cat Ngpresaripiet a‘l@“ PTREC! apnpinitien ophing e case-ofrvenofipret wiftbsend a
response \Vdefitsd afid @fetaBitvaflofaR intehRti@keglmat i ng printer. The net page systemis
made consi der abl re.cg nve i nth referred enb ment bei ng

used in conj unct%(on@w 'g @?ﬁgeﬂeﬁﬁggﬁggftﬁﬁ?fggﬁémggﬁm §§/§tp€?‘ﬁ’d( I\/EI\/IS)
based i nk jl@tﬁage(ll‘afedwoelmmatqamm @pls rangeryadidiénk|Sy &é @eragitbnfios mapage riftes The

t echnol og¥yrinkeb@it La! e RRagPEede @&%l?'ngcp?ggqﬁée' Lot A kil e on R TTOT €

affordable to consuners. In its preferred forn a netpage p BI'l catlon has
the physiCHPPRRSIFSEEEES the Pagecrrve seqds rereneading fesnesralg apiliption eumphteras a set
of |etter-sitze ghogsyh pagese piplititiadsenicn 15, tht afBlas: QRDkhinSid & Hound

t oget her f | g0 and. comc ortabl e handl i ng. The netpage printer
exploits ' Ongﬁ%hﬁ%mélgg% a%oqgmf 8B Br oadband I nternet access. Cable
service is avai | Hisinetregs S@@%l@ﬁlamwh@lblmsmmwmvmewm theqyglef@ted e@bodingend cabl e

modem ser \yGemOfd et celguncmnqaﬂb@gﬂgpewﬁ]ﬁfo@@&oa&fam éys?eua{ﬂﬁ@é%as@a/ algabl e to
20% of thesd e net pagﬁagefe nter can also operate’ w

connect i ort enjljr.e)‘ut R 11 T oy g s feFlFF‘%]ggyaWB‘“‘feBWéﬁh‘sP%@’é‘ higtrapalitsy
| ndeed, t ipentingtipagie mosyfbeshicaRodansn abitsqekfdsi ngn@«ie@ngemgblﬁmas uiyeKe | nkj et

and | aser pﬂ§slcﬁtcﬁir§:tenﬁc§ M%ﬁﬁuo}lggﬁ%ﬁé Fill \MCL aq a sgt%? {e eir-smcf orsgy é)\?vgeg Prﬁl}{% taﬂgr wil |

therefore be | ess acce onsu
enbodi nment&ll fele op beth bwé%#hqréorw@wwat@na@cgrpfpmteéandmgr anet. In still

ot her enbodi ment Bhe nbthEe printer exploits the growing availability of broadband Internet access. Cable

service is available to 95% of houscholds in the United States, and cable modem service offering
broadband Internet access is already available to 20% of these. The netpage printer can also operate
with slower connections, but with longer delivery times and lower image quality. Indeed, the netpage
system can be enabled using existing consumer inkjet and laser printers, although the system will
operate mote slowly and will therefore be less acceptable from a consumer’s point of view. In other
embodiments, the netpage system is hosted on a private intranet. In still other embodiments, the
netpage system is hosted on a single computer or computer-enabled device, such as a printer.

Netpage publication servers 14 on the netpage network are configured to deliver print-
quality publications to netpage printers. Periodical publications are delivered automatically to

subscribing netpage printers via pointcasting and multicasting Internet protocols. Personalized
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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
NPA088- SG 10 publications are filtered and formatted according to

i ndi vi dual user profiles. A netpage prgnter can be configured to support
any nunber of pens, and a pen can work wth any nunber of netpage
printers. In the preferred inplenentation, each netpage pen has a unique

Identlflerpubﬁamyﬁeh@raaﬁ@%mﬁaéa%c&r ?Itdxﬁﬁl&ﬂﬂls& ofiRl Ored netpage pens, one
assigned to each nenber of the is allows each user to nmintain a

di stinct profil e \i*PrePEEFSEt b%f@ﬂfwé?lop*a@@ﬂﬁ%murnewf oS aaded Rea pangyork
appl i cat i owitlsey wedber Anaﬁrg@ﬁgﬁmpmnheqm‘erﬁh mlebenmagiesoulaé@@e pénthhs Amided page

regi stratignusery el hdaand..inked to - ane or card accounts.
This al | ows e- ComMerce paynents to. oecggrgulrw&a%/epémt nerafSI 36 toeah’ﬂan “he

net page pet Lefimilynisgleye epchgies omaintagrs distinoy prpfile witipaspess totametpasi gwhiitatiore

capt ured bgridi@agd8laR@G8verPpeN W th a pr eviously registered signature,
allowing it to agthentlcate the user's identity to an e- commerce server.

Ot her bi omet ri cs”PER2E PP &I RTgeEed iy 4 i5trpeg dsgsratipn seaveq b} ad digkegfo t he
net page pewme of motepdBE:nt darig@eqpnts. Nithis SO ewsnd- dagqner\zepayﬁabMolbe s@uslyliuth@ized\ay by

the net pagg;[ ﬁ%&ﬁa@%%eh%e 88 eel%g,suﬁxllom&ueg bl PRAS R L Sy FRYC ﬁq%g' i ver

periodi cals such as the m)rn ng  news UsSer T nrerve it
can be corfeP §ifk @cProyopdy regigfergd bignpere, of |1'(:‘Ptaé@eﬂfl@ﬁ?kth¢rmells idgntityi to gn pr ef er r ed

form it dmyred@hieV Os tRaFRElEs alss bd fQb oI5 REAREH VAo MR MpSE pal't hori zed
sources. In thslt%% erpect the get p%g él nter is unlike a fax ITB.ChI ne or
e-mai | accBiHf Fade SRS s lr"’fﬂ/wﬂg hibe PRACEIPEIA RAGhs the tel ephone
nunber or enail ammls@etp&eN@T@Aﬁdeﬁﬁéﬁfﬁhﬁlxﬁﬁ@hdhi%ﬁﬂ&ﬁn&@bpamp&mﬁt nodel in
the syst ensl$ndestdl Q%ﬁl bl:’%énﬂghr@ Ak ol d@lﬂrell\@]go?%l'teg %%ggtﬁggare(fe%v&}orm, i ass

diagram A class dia am consi sts of a set ses connected by
rel at i ons HEpdelives gerfodigels Rqopascrdied prtheryiss eharised Salrr%es &t this pseeetethe netpagee
associ at i cpmsteﬁl@dnliyelea&aiath?zﬁtot GRSl 2cARnBGEBG ALbIOR HELRASHARE $ho OWENKI N Of

relati onsq PhQ%t 0 ts, i.e. between instances of classes. A
ener al i za!flponnr\lé\'ﬁb oreml’lf’lzf"afkﬁsasl cl asses, and can be understood in the
g

fol I owi ng Way: i NET8AGH JSTEM ARAHITEERYRE of as the set of all objects of t hat

class, and classEa%hb AmARNR 1R s{sRalil f% 9&1&1&1 $ Bniffed Mt
subset of A The lﬁe dI(I)les not Sic{fl relctl 9 %rtmseedcoérnlbgﬂigr gﬁag%w*l ing -

i.e. classés gEm é§1§§sd1agfeaePPSEﬁs glasetod O'a?CéelﬁseaéfmaeCPeééx wlatignghinsegsd proed i t h
t he nane ddindt bfaelatloaships ark bf iGedadt Adré Sss&ndtlbx&tan@éeneriﬁﬂﬁlo&t Aﬁ hsbidatsn rafreséﬂﬂse cl ass,

separ at ed f.1.oM, ¢ S Na0%: I%%,( WS mulg}ﬁétsz O{l E)é’j}w eln Ifnrs]t%?ccs ctr} clgsses J\ ﬁeneraﬂ zation éf’l t? SRR

of the class, sep ar at e e attr ori z Sine. In
t he cl ass aﬂ?‘%@hﬁ?ﬁs%ﬁ:?ﬁ vnggritepg in thhé\}lew wayo @ rchatsi ls:)ﬂnsughlmﬁ antv et ofaiidel | ed.

objects of that class, and class A is a generalization of class B, then B is simply a subset of A. The
UML does not directly support second-order modelling - i.e. classes of clagses.

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

An association is drawn as a line joining two classes, optionally labetled at either end with
the multiplicity of the association. The default multiplicity is one. An asterisk (*) indicates a
multiplicity of “many”, i.e. zero or more. Each association is optionally labelled with its name, and is
also optionally labelled at either end with the role of the corresponding class. An open diamond

indicates an aggregation association (“is-part-of’), and is drawn at the aggregator end of the
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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 class. An open dianond indicates an aggregati on associ ation

("is-part-of'), and is drawn at the aggregator end of the NPA088-SG 11

association line. A generalization relationship ("is-a") is drawn as a

solid line joining two classes, with an arrow (in the formof an open

triangle) Rlchdgugeneralization end. Wien a class diagramis broken up into

mul tiple diagrams, any class which is duplicated is shown wth a dashed

outline in all beteteHEzaH RS GRFWA EHMR f SHid ding jpining pwoj classsh 3ifhani t h

at t ri but esarro@tih yhe e bEaniopenitdangle¥fat hegbnerdizdioNmEPAGES Net pages are the

foundati on on whj el. e s bui.lt. The rovi d per- based

user interface t g&&uﬁlapssﬁ%%gll lsnl?%zre% iFthrrln “5188 dfaﬁrflgsr gngiéllagsé”%sclé‘rs\?}?@%%% "A net page

consi sts ohown Wi ariaghed prlie iy Brbupthéyepin diagriny which defiies f) It is ghoiws iwith gttrbaigged wi t h

r ef er encesontyavhad itddHefid@ description of the page. The online page

descripti Oﬂ1i S intai ned persistently by a netpage page server. The page

description’ desc B8 he visible | ayout and content of the page,

i ncludi ng text, Yetpyaksi apsthafvohndativh@e svhick b napagoOndasic s bhig STPRovididape! enment s

on LN PaGEcablPh D pullilch Bmadd R RUR oA I NPU Tiel ds. A net page

all ows markings nade wth a netpage pen on its surface to be

si mul t aneousl y capiBrEsFortiE raotaisd ddeehipr phe sidiop aygion)s irsisiblyn tagkdd] witlp| e

net pages Gafrelah en billite &RBRADEe FH8S Thd diihdAge dRWRILE fs:malnRinBd peRiVichRPUL

t hr ough thhervvi se i dent id@al g;fg%%es to be_bdi Stir ul shed, each netpage is

assi gned a” GnTHRE PRSGE T IER Piep EFrptiq eseribes thevisids Ipvout and, pqnieps ok fie PRECeci si on

t o di sti nguorlslng et vephicaand emyges. dv g drsmmiber tho fnpnedepagesn thEaede, melfidiigence to

t he page Ik d i i i g > i ifies the
ARE6GS, BbdrRRs, 51 BRE20RY A ﬁbt%ge?ﬂfo% gagrk&és madlkl&]a t;%g%%gg gg&{ I i

uni que page on ich'it appears, an ere I hdi rect I'es the page

descri pt i oHfeeqipde simpitangoudy captprading progegsed btheRpagsSBieEs on on t he page.
Charact eri stics HhiltiplhGetfiagg Sabdhere € Said fagtichdiptiva Bovded ab kilddahwhol@gs ar e
printed in

i.nfrared-absorptive ink.on.any substrate which js . .
i nf rar ed- r'of Twésgtléeg%,al paéeﬁg:oﬁoeéhs?gﬁi oSSy IRIFE 5 %a Pips e Tl gt hs are
i nvi si bl e regs IPhes shifiprent pregioniudistiaguish detsich y va e dumblyyof aetimedsi d- st at e | nmage
sensor W th an appk Rkdned 6 tleiphde@iscriglioh ﬁ.g:néoaedsiﬁg?ﬁlgedqyg. b & QkidIBGE Sensor
in the neté%r%ge gen, and the tag data is transmtted to the netpage system
via the ndGEsEhdPudd ety hembrengierlyiidoniier bp s deseiption g €%t es” wi t h
t he net padpetifps ittxtv@rpositioa odths @e. Chirargics @alic@agh irfBescrib@iys mark Qetsilieloivci ent | y
smal | and densel y, thal.q : n reliably inmage at. |east one
tag even on a si nagg%I£ ?{E’?fgﬁnon te%%ttg%gmg.%&l ot%aafl% Sul%sf'frﬁ%r“fhélﬁtls TR E Y Een

such as ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed

by a solid-state image sensor with an appropriate filter,

A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted
to the netpage system via the nearest netpage printer. The pen is wireless and communicates with the
netpage printer via a short-range radio link. Tags are sufficiently small and densely arranged that the
pen can reliably image at least one tag even on a single click on the page. It is important that the pen
recognize the page ID and position on every interaction with the page, since the interaction is
stateless. Tags are error-correctably encoded to make them partially tolerant to surface damage,

The netpage page server maintains a unique page instance for each printed netpage,
allowing it to maintain a distinct set of user-supplied values for input fields in the page description for
each printed netpage.

The relationship between the page description, the page instance, and the printed netpage
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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 relationship between the
page description, the page instance, ggd the printed netpage NPAGB8-SG 12
is showmn in Figure 4. The page instance is associated with both the netpage
printer which printed it and, if known, the netpage user who requested it.

1.2 NETPAGiE:— sm F1éure24 ]I'h;r ﬁz&e Q@tﬁrﬁe QQE!;B&‘A?& Vl’l{ﬂ beth Ql{e%fats glé%gntér%h% Fﬁlﬁ&ﬂt tag

identifies the region in ‘g]ﬁears and the {ocatlono at ta

wi t hin t he*f-dgmeH® *hAni%e%awhare@vfste tain flags which relate to the regl on
as a whol et.pr toNttraceTagy. One or nore flag bits may, for exanple, signal a
tag sensi evi e feedback indicative of a function associated
with the :lgn%rgdl a?g b&al%gilenghe tag, without the sensing device having to
refer to a descriqnrderedformhachtegyidatities Aenedopagehigenapays, anfl dr lexivnpf e,

i |1 um nat echmhlg'mmh\e@egmar@ag mbsERo MRS s m@ﬁ 4R08 t@fre nQA/P%ﬁde?'&J thé\s wil |

be nore clear expl ained below, in a preferred enbodi nent, each tag
contai ns aff Cg‘ﬁs‘F I“Vrer BagoRyimREdtoT FARPIPatgnalsy Faﬁé‘ﬁrﬁ’l“% dW‘ﬁedPl PEVide f?eﬁl?aﬁl? al
det ect i on, indicadvendTiacinc@sisskiated Hiththa iimhatiaRGirdave the @dgf @Bouhe fRYmMRLIR: | Nduced

by the surﬁa%ﬁgemg%ferlyaﬁege E&nﬁ gg) snn%ageapl‘;g%@té?gs rp% grab abl%lant,l l.e the

entire page, are sutficlentr nsef’y a’rrangé { F4° t he pen
can rel i abisy” LiRghenan th¢ ssasef abyperliiag  even on a single click on the page. It

is inportant thahs m@)e RBR cresfyqegﬁme@ bhIBG iPRAGErerkdD APRAS Lk QP cRRins GV ETY
interaction with t ‘f pa %’é dﬁuthe interaction is stateless. In a
preferred eé?%é‘ﬁ?%ﬁ v S‘F‘é‘fﬁe op gidyyitglifetsetion, gnd wkassisg i MR B t h an
entire pagefect ofeng whrh érdneedybsothe duffhce nogdiedensing f)rhc&sst HE tdgSpretaatlefile me exﬁlym onynous
with the qﬁ;geeaddqm%fﬁh@&lymggﬁe Hﬁma‘h@n e&@, n BRRERES imepd Eb?east She ta

enbodi nent's he re can itrary subregion
of a page T BeEwgle §}mk1°aéle pagedt is énparignt ﬂ}at ﬂiletpe*t@?%@@ﬁ ﬂfmiaaem/aﬂ@ pestipeorz one  of

an InteraCeEvéry&te&k:tﬂﬂﬁﬁtﬁthebd'ge smtutﬁélmsra@xenfsmelés@gl on I D can directly identify

the interactive rrg; e g tth t F{ael PreC| ion gnlts) Regi on
| D100 Tag | D16 eFO en eregl ow a o refers com01 es with an entire page,

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

Table 1 - Tag data

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

Each tag contains 120 bits of information, typically allocated as shown in Table 1.
Assuming a maximum tag density of 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.
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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 (1030
or a mllion trillion trillion) different regions to be uniquely
identified. NPAO088-SG 13 1.2.2 Tag Datjg Encodi ng The 120 bits of tag data
are redundantly encoded using a (15, 5) Reed-Sol onon code. This vyields 360
encoded bits consisting of 6 codewords of 15 4-bit synbols each. The (15,

5) code al{pys gy bRaEnsddilgy! errors to be correct ed per codeword, i.e. it
is tolerant of a_synmbol error rate of up to 33% codeword. Each 4-bit
symbol is represéfftlédbisetige gﬁ?aat"irét“flﬂlﬁ“%y(ﬁt@d@ﬂsmﬁ\hg} StheH@O*P’&‘@? codgnihis he
synbol s ofyiclds360 gicoded bidevisii ofi6 Endbwiirdiof EpARitkympal dact. ne(\m tshloae 41l t ag.

Thi s ensur s an.error . af 186, spatially

adj acent b‘?’tSt %%Q‘%&é’ﬁg"é‘g{é tiﬁenﬁ%ﬁ%c%ﬁiﬁtgr e St L t(r"r%mft oPaq\erP’%ﬂrﬁ mﬁd fglp i ni mum
nunber of Byamsolodevion any one codeword, thus maxi mi sing the |ikelihood that
the burst error E&A8-b0 8ymfiobil it ﬁép;@s,exttscﬁﬁtﬁﬁua11}céte§m%y§ﬂﬂ§%g, Jnﬁ%egtutbt!ﬁ%#re The

physi cal resenta ion of t shown in Figure 5, inclu fixed

t ar get str %F"éigw"r gire iffgrieay S&%‘%g’v‘&fhimatm fae- (Htsém"&t’eeﬁ'ét 2) ‘st TS (058008 t ar get
st r uct ur esaffadting wubipls epesibilygpdibesni bie) da@Besasminvem nebgageyoR dvaaldaidgect t he
tag and i ion atdve. t the sensor . The
data ar eagin%(%lrl#tl %ﬁﬁeyé%&bggnt a? %%%g&eogd tﬁggn?%{ﬁusmF glgcii?e E%ﬁogghato ebt’rhe &ncoded
tag data. “FeCeHie¥eEproper tag reproduction, the tag is rendered at a
resol uti on.a$ 25§m%5ﬁ|m§§tmct.y.\hen printed at 1600 dots per inch this yields
atag with a dlaﬁtgr of about At thls resolution the tag is

desi gned to be sutt {Ptf&‘é&t’f‘tﬁt)m&mﬁf?t?ét > Shewmin Figure 3, yplgdes ?E’f)edé‘a&%s““@“ﬁ%e t he
qui et areal’i ¥, &l @d vargblatists bretsd8l Thy figwljtagee stuctrag@low iatsersing Yevirelsish dsGhedot s t 0
the ef f eCteiyfc dhAliRiefl: ifiod 8 s F ek Adork \HHHRS rlls ATiOR A S abed
A detection ring 15 all ows sensi a? evi ce etéct the tag.
The ring |d§taéﬁ?f0ﬁt‘ﬁn’a€f’s§’€t‘mﬁe{§§‘ﬁ§’é‘v}dt‘ P’ésof@t’%?fb‘i’]%%a | nvarl ant and because

a sinple correctd &HieﬁfprdpEﬁta@ﬁﬂG&fctldnaﬂlé g Es@éﬂa&’r@(isat M&bu@hn & b%x@fnﬁfc@ﬁt s of
perspecti %gl stori) Ggg ent t| on ﬁt"‘&? %I]IJO\AB t he sensjng device
to determnine fRE" L f(l?[?t%efg‘ 5?5‘8 s [ YL PHEM ™ APIHERER t he yaw
of the serfsorg is Fhrgndrid bntuabinded beei“guidt sres ko wltls 1©doy Biheh e duiti Gesds also .
orientati QBuuif@dby a@degnw&clt L¥PaaliPs A6 B e rrdhil egeot?%?‘%l ng device to infer

an accurate two-di nensi onal gﬁespectl ve trans‘ﬁ\én%m o) e tag and hence an
accurat e t hr ee- dIH5etsiPdial sip &t t8fvrend dstestionring 1o#lowt the eesipsdpvics t9) ati ve to
t he SenSOI’mttlaﬁLr |detbon ihg @dg. Ber ring tidfaB 6o ALEet bQAME daolaMonhBY i8@ril® ald H3E0M 6 t heir

i uni ty tsgnpi%ocl:o%gcnon of its aspect ratio removes most of the effects of perspective distortion. An

orientation axis 16 allows the sensing device to determine the approximate planar orientation of the
tag due to the yaw of the sensor. The orientation axis is skewed to vield a unique orientation. Four
perspective targets 17 allow the sensing device to infer an accurate two-dimensional perspective
transform of the tag and hence an accurate three-dimensional position and orientation of the tag
relative to the sensor.

All target structures are redundantly large to improve their immunity to noise.

The overall tag shape is circular. This supports, amongst other things, optimal tag packing
on an irregular triangular grid. In combination with the circular detection ring, this makes a circular
arrangement of data bits within the tag optimal. To maximise its size, each data bit is represented by a
radial wedge in the form of an area bounded by two radial lines and two concentric circular arcs. Each
wedge has a minimum dimension of 8 dots at 1600 dpi and is designed so that its base (its inner arc),

is at least equal to this minimum dimension. The height of the wedge in the radial direction is always
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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  go that its base (its inner arc), is
at least equal to this m ninumdinension. The height of the wedge in the
radial direction is always NPA088-SG 14 equal to the m ni mum di nensi on.
Each 4-bit, i : e The 15
4-bit data g%ﬁ"éﬁmé’%é‘g%ﬂ&%pé @%gﬁgﬁ% co ﬂ@r %ﬁ%‘%gan%cg?qgv ?ggsthe four
concentric synbolhsiSrigt datgsymbels afgachiofthe it @ﬂ@@&i@e@ alflogayted to the foSyartrohide ar e

al | ocat ed gib@rribal @daytol MBdCinliSklicated MMREN SHBHbIOAreLIRHAE AtBBatdiAh ciTRGr

interl eaV| n és%onda?&?tﬁed to maxi m se the average spatial di stance bet ween
any two i Tt Ae ™ anme codeword. In order to support "single-click"
interacti on wi t hTee inaggeick salgiignd i mexanis aesivirgzedpuibicisante ietweaenging devi ce
nmust be ablgnliOrifSantlcodc@dt one entire tag in its field of view no matter
where in the region or at what orientation it is positioned. The required
di aneter of the M&E{egtosrPret sifelsrlickhistcrgtion wifya lagpsdfeaian Yisa epdnedtiredhn
function Qafenslnb deGde 215t @bl paed A Qea@fond éﬁ&retta%gﬁ its ﬁi&ﬁ&frﬁe@glo%aﬁérw&le &ftnd 20

shape, the_m ninmu ter.of .the sgnsor field of view.is bt ai ned when
the tags ar%oﬁorlatwatoor?mg%eomnslpo ltéof’% SRR aﬁ’tﬂebo&mﬁ\ﬁdggf‘?i‘?’o °FHSBE gure 6.

1.2.4 Tag qewefgethﬂm‘b@@mlrvgom@ewmcmgomagsag i mage processing and

decodi ng per f or nReluhie @ cﬁ%'te@gshﬁlﬁvihg%nﬁxﬂ&h dBRed R % eLBROfela BEDied §s Shown in
Flgure7 a captured | mage I s I Ng acq uired fromt e I nmage sensor,

t he dynarﬁ\{’\gmf Tiya thg faes ﬁ‘i‘ét‘l?drfﬁdéq‘iﬂ%teralé’f‘aé‘ ﬁ'é%as(sg‘f“'“?@]flg‘“%e center of the
range is tha# chbarimage Ptdvessingand/Dedddimgshol d for the inmage 21. The inmage
is then threshol nt e nnect ed X |ons

shapes 23) (at Zg%qaggﬁg z%gev\rrﬁng aﬁ(g%f’rc %dgﬂgcgo h rregil% 6618 Irlg\t;d%‘r“es &eq{(a%r get
structur esl’eaﬂse“h@f’%@ﬁ@éﬂ" Whiljer sgptpred iprde 5ening @trqalrﬁdffmea@h u@hapresor,s;heal o)

conput ed. &M%g@hﬁﬁ@mﬁ@%&ﬁmﬁ’eﬁ(@ﬁ@ Tﬂa%&&m&@dlgﬁ@ﬁc&ﬁa&%b&@ch shape,
and t hese for subse ently locating target structures.

vide the
Centr al htgrﬁsg Prgﬁﬂ’ﬁf“%agféf e%‘ﬂi‘gﬁéﬁﬂ?@nﬁﬁeﬁ ded priermendis into SqnniﬁﬁgP‘f‘TIEﬁl,onsand can
be easily (hmdepdsr?dniai RintShaks site @ toaspAlad rdptenOagiadetrsdtchirds QR. disdd@dr i ng
target stryctil 84 dRidiPofl§ s glocated (at 26). A ring has the
advant age of “be ngtr\}e?y vvelf FJE 053813 when per spective-di storted. Matching
proceeds by aspeBfamdrprarqnepthd anion @@P‘mdl(ﬁﬁéf)rf@rreﬁ@élsmm‘» eyl thesebroddvaie’ s

nmonent s. @agerol @&e@ﬁﬂ@ﬂ@alﬁl@@éﬁ SRemed @eﬁﬁl@hdﬂ@ﬁaﬂﬁérﬁsza%ytﬂﬁﬁ' nhthif@ Shvartaft easy to
recogr” ze O?Ven. 3, andt ebepe?sﬂ t| ve d| Stﬁrt| on was. Si icant. The ri ng S

ori gi nal aspec: “?'?mfl &P ’ealspe‘btrra&‘\?la‘bde“’té%ﬂsef ul approxi mation of

t he perspect | ve Tlreamg faogeatructure 15 is the first to be located (at 26). A ring has the advantage of

being very well behaved when perspective-distorted. Matching proceeds by aspect-normalizing and
rotation-normalizing each shape’s moments. Once its second-order moments are normalized the ring
is casy to recognize even if the perspective distortion was significant. The ring’s original aspect and
rotation 27 together provide a useful approximation of the perspective transform.

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

perspective distortion can hide the axis target’s axis. The axis target’s original rotation provides a
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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-normalizing 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 also that it jks only possible to
rotation-normalize the axis target after it has had the ring's
normal i zati ons applied, since the perspective distortion can hide the axis

target's aagt;ﬁlap&a&n%mtﬁeq&g@s%m&nﬁaet(gf)eﬁf;éwigot ation provides a NPAOBS-SG 15
useful approxination of ag's rotation due to pen yaw 29. The four

perspective targéke fgwarérteerr"ééargftﬁﬂa%mtlﬁérelﬂ&é%ﬂ tp §c lgeatad §a 3P)eGood a¥1i18EY .  Good
esti mat es of(ﬂfelrbhbﬁloﬁs Mmput@nﬁseabmaﬂ@m SekiaPRABRGSHN td Beiide kR WRrsRAL | al

rel ati onshy ring,and a i ect at on of the
ring, and t?‘ ep?co éltr? ?)ur?né)?thf Res 8% & m tfﬁﬁﬁxlfj%aécg’élggmbeﬁg}b’ﬁ}’@ % he

ri ng's norplsinpamalignms togadabsne’ shmtssonmﬂ@megqnd@d@enmtws are s@odizelt tor der
MONent s ar grol@ piRbebi#E thrdeAGre eggyrt&gkcgﬁm&%%ﬁe %ét xﬁse&% 8 fufh& %ﬁ&&ﬁ 14 0

recogni ze, and the target cloSest to each I mated position s as a
mat ch. Thém@FﬁbFH&Phégﬁﬂ¥%Wﬂ§mﬁ?miH%mfBH?P%@W§ﬁé@$ﬁ%é¢ﬁ§ﬂd@@%mdﬁémthen
taken to bersheeve-dpersd efiersva- @i aSiqtdid eknoOk aeerﬁ talspade, @d&ﬂ@%ﬁ@egée-dfnom si ze
intag sp r. r.ee ers nsform 33 is
inferred a&e%do egsggpvegxa%sgongg?\%lﬁfgne@ﬁat Sé%qafe on solvitl tﬁ) -unlj % %ﬁ%latlopel ating
t he four t@bmgﬁ&é@ﬂaaﬁwﬁmm@@mgﬁm@ep%mmmﬁ palrs The |nferred t ag- space to
i mage- space per SPRGhLNA wlsfHos b ARl bracd peRfkcie ua{sfarn?ghse& a,tpm}é) (at%?éach known
data bit position_ in taﬂg gace into i mage space where the real-val ued
posi tion i"COWLEE PIHPOsEPR e re i“f?t‘%‘f’gﬁogPﬁf é”hfratﬂ‘e%*)l“”‘tl‘l‘?é PPYYipR if Bedeant

adj acent philkedrly Lllt&‘pdilhe (at APUbhe fonBugRvantl igaceit @ielO inStlnympxﬁ Rt EE prR B,

threshol d c%ﬁ:pﬁtéilﬂ .l({islr 3 gﬁl} ﬁtreg%%tﬁeqés 1It{0p;09 g.[m;i'glt 3;' nal bit value

37. Once al 360 ave been o t ai ne y,” each of the
si x 60-bit Reed- O%Iagﬁ%dﬂffb‘aﬁ\%#l@i@ bpag C@@@@fh’@dhl{‘a%y, 88h Oi@ewéq'bit R&ddecoded

bits 39, ogolollzﬁ)cdaaﬁmies:heaidas(aﬂ 3) b 9leRl20 d&l@cte@bnstsba&110*1&&9;1;%%&&15%@0' s are
citly de- interleaved

sanpl ed i de ord SO t t code

during thgthagghrrpmﬁ)eﬁ'ﬁrdﬁy’@ ALY sanp l“?ﬁﬁie‘f’m?déf iqsg?t P?‘s EUBREY #ea subar ea
of the i negelentvddeing 8k saptmepiicpst 0 t he image guarantees that the ring, if
found, is part O?he@mEQF%J elﬁtxsﬁogfy%&rght'ﬂ a @bFQTPIE hfied s - i atg& ﬁMQ&a nd

successfully decoded en position I's recor e current
frame. G VEFEEESJaRDS ring ifownds Isrﬂj“ 196 A PrIRAIR tap-olE 4| cpippigte F?en& Pt e ends i el d of
view 193, sadtesaully5dadell,VienShd getneg)ymbmiéqleébaﬁd f&EOK bignafMen Gved agqhat t he

current The obht d tag d| Lates the identity of the region
cont ai ni nm%%ﬁssm% 89" a ‘Emd‘ial fdﬁ Y alprS| ﬁ tje hvéewt ag i HRTATE ﬁgf}g?géd?‘f(?[‘}es An
accurat e ﬁ@@qngmrhe%@fhwmmmem b |n the region, as well as the overall

orientati on 35 Ofhel BGirkEMe duf bdAERs O fiREES e (h@treg%%)coﬁtmng td 2Pl SRECL I Ve

transform 33,
position of the tag within the region. An accurate position 35 of the pen nib in the region, as well as

the overall orientation 35 of the pen, is then inferred (at 34) from the perspective transform 33
observed on the tag and the known spatial relationship between the pen’s physical axis and the pen’s
optical axis.
1.2.5 Tag Map

Decoding a tag results in a region ID, a tag ID, and a tag-relative pen transform. Before
the tag ID and the tag-relative pen location can be translated into an absclute location within the
tagged region, the location of the tag within the region must be known. This is given by a tag map, a
function which maps each tag ID in a tagged region to a corresponding location. The tag map class

diagram is shown in Figure 22, as part of the netpage printer class diagram,
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observed on the tag and the known spatial relationship between the pen's
physi cal 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 IDin a tagged region tqc.a corresponding |ocation. The tag
map class diagramis shown in Figure 52, as part of the netpage printer

cl ass diagram NPA088-SG 16 A tag map reflects the schenme used to tile the
surface region Att& Jﬁ&%g&ect‘@*ﬂg 8 hgﬁe%sgﬂﬂg il %l‘[e%urfa@t? % Bxg\én%ﬁ[ an§ anffc%ﬁ%r} ype.

When mul tipl e tagged regions share e same tli e same tag
nurber i ng 2e¥ENeE0 syrfagstyreg W hen mutiplcHageed Ileﬁ@lsﬁlairﬁéhﬂt%@eﬁ]ﬁ}sschﬂhémda@ sprap for a
regi on rru&agmbér@ggdh@ﬁeaﬁéﬁaﬁlmsﬁd%athdfseﬂé@gmép Thus, gl ven a region ID, a
tag ID and a pen. ransf(%rm t he %g map % ﬂ?e r et ved the tag I D can be
translated into Af HoSBIHd e CLY 0 EHEBI i Hreen: %éli"%]rf‘,regé the

t ag-r el at i eElDpeha bemcramemthﬁamgduecadﬂemdv@i thheg Ea@nbﬂtaaiiatﬁﬁntbﬁnabgdhﬁ d an
absol ute r}ggnoéaa&%mmeg,m, Qpd B tab RO pe cﬁmﬁ Jﬁ% bk tosfﬁpﬁg?%mﬂo'}@% di stinct
surface co schenes are of I ntérest, bot f use the tag structure
descri bed W@laéﬁolufer?e%1H‘fa§°"s"é@{n|ﬂ8ﬁegl°1’he preferred coding schenme uses

"l ocati on-1.ndi caTagw.g $agmeas already discussed. An alternative coding
schenme uses object -i.ndi ca A |l ocation-i t|n tag contains a
tag | D which, ann HiPERRSS efcegodfnﬁr%u’aﬁ A R ‘BOID ?Qfé’gsﬂﬁcf“ﬁethe
tagged r egiewnbedwaélbujg this eatiqpudhe prgfetraicatiing sehwid mem“lodaemmimamg” tag$ es

tag-rel atiyeqy bigeatd gﬂaﬁnawa%om@cﬂeée@Qs%%}éctmlcm;g%agg ag location to yield
the | ocation of the pen within the region. This “in turnis Used to

det ernine the | oéé‘fcﬁtﬁ’i‘l ingfcating dag paplaipse g i[I\’/é’h’E*b when fegslatgd fhigpeh deedagemgnent i n
the page «esaed it G ta@geaoégma; fieldsd Gdiqut g 1dsoe@namunlxmregm Whé Gg-tp@vdliser
interface ne i.tsel f ntified catlon re ive.to.the user
interface gﬁagorlrlé)g%e it @1 tmé foe %’iééots?etédntg? R REe alg}f’é‘ﬁfe T&%r Bt
trivially in&uppased tQ ﬁ%enela@maﬂc@atm ofthe pdsgelhtive éo ép@nf 1pfatque tlemanhie tieanee of a

parti cul ardestSftfon bdbShdiagR ﬂ%lr%nﬁet of¥y 10l Gt miedE EI@ﬂlénpgseff?cﬂntﬁiQJ‘tth' ns a tag
| D whi ch |rectl%1 identifies ser interface element in the p

descri pt i off*$R4YtT Akt Wi t“}‘\eﬁ?‘f‘?@ PEYisdirntifery Lopaign-indignting 'ﬁgstﬂl'?éf’foi‘btﬁé‘ t he
user int euﬁpan&zeedpamlﬁanabd:duﬁpeﬁyaﬂim&ebeamﬁxaﬂiraﬁEme}fﬁmaﬁqm maki ng them
all identical an n i L€ i Lndi cat | ng tags do
not, therefore, %ﬁ%g%ﬁ tgldlg{{ﬁg tAfp‘?’htrgise:'é g%aﬁﬁg s}%)lCI g?}l %glﬁlﬁes ath. m]tfh

however, sSifpE®e tetpasccdspriplion asfociaied witathe vegiopeall rﬂ%&ttﬁﬂs ﬂs@elzelr?gofabe @SPre

posi tion saémkd Bigment RALER ﬁK‘eYuseIX ﬁ:&ﬁﬁb% diehiei€ nhflfy BB OMNLSKiSH bR thedfoROUENCY,

Egﬁ glesgl']eal HEHE)US{ Og%gc?-eplﬁ%tl%g&gs d(Pnot thfpg'grletslugagrttﬂ% ctapht!%e Ig?;fr:[ ab\é\éllgte Ipfgl a stroke

path. They do, however support the capture of a relative pen path. So long as the position sampling

frequency exceeds twice the encountered tag frequency, the displacement from one sampled pen
position to the next within a stroke can be unambiguously determined.

With either tagging scheme, the tags function in cooperation with associated visual
elements on the netpage as user interactive elements 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 DOCUMENT AND PAGE DESCRIPTIONS

A preferred embodiment of a document and page description class diagram is shown in
Figures 25 and 26.

In the netpage system a document is described at three levels. At the most abstract level

the document 836 has a hierarchical structure whose terminal elements 839 are associated with
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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 shows in Figures 25 and 26. In the

net page system a docunent is described at three levels. At the nost
abstract | evel the docunent 836 has a hierarchical structure -whose

term nal elQRRMbRSHY sihGs %9062 Y bRARAB8HRE, &d cﬁ%@&tm%m @Ct S 840

such as text b(;lnectsi text style objects, image objects, etc.
docunent %“n‘eg r'i‘t%’&"b?’f‘ﬂéaﬁf“iu?ﬂaérpa%stzﬁ and ifé?rt“f‘%ﬁ?l %, particulatuser’ Sz%aléﬁ"ftﬂ“’éccor di ng
to a part i preferace, ulﬂﬂei‘ommeﬂdaiagnzftﬁ&h@dﬂaenﬁﬁe&&ﬁﬁﬁﬂ%rma&thﬂexdﬂﬁmﬁts 835 wagi nat ed

and ot her V“in%&ng cggegﬁé &sgogﬁte&: %ﬂ‘é%&%& glggc?s v{mlcrﬂ V\aﬁ di ererr;reﬂJ dth?s$ assomated ]wltﬁ {111 i ore

cases be assocl ated w th cont ent | ec are eren romt hose
associ at edeofEPppding gyminal glgpensenaaiadirgrhere ﬁlmi?ii@bt blegthrnstde-repted thachpriated y  wher e

the cont enjstbd 61C4 Socathdic Sldydals zrs%isahes&ibe&@@mmasﬂ BBy bR ShREL HRLPa doCunMent
and page is al so descri al | ow i nput capt ured t%rou h a

parti cul arPPEY& Ra%eslflséf’ﬁ%egﬁg?g’e °8°r§eéi I}é/‘@ffiyd}é’ﬁ RREHAPHES Ut olfier HRRGRS "Eapt ur ed

t hr ough ot thesamg pagt dseipgonof t he same page descri ption. The presence of the

most abstract do‘iw’i}%é%&ncgﬁ%rnlo&tabs‘&gct Q&Bﬁil’?d c?ngt?on%g&‘égl eP"ﬂ% , JET O

request a copy of a docunent Wit eing force Bccep e source
document ' s™&{58EicPRYCT f BecHmnt W‘thPHté’el‘}S &rcedripyacespt tP%‘tﬁEFé%@chmas S@@W fermptough a

printer witt Laerdhzfyf &rﬂ@kstxﬁ@gﬁ:oﬁ g Qﬁmﬁeeaml £ diffeR RS SR Yor kdMBlePr €SENCE
of the forgatérs% &l? “E(il on on_ the pbage server allo t he page
server to efticl En‘f Pr37sef‘°ﬁ of P15 fospatiGd dgeument SRt Ahe Pags FVEN UPVSHPS BERd page.
A f or nat t edrveide effieetly 8Brbret pasicinsongfpagicde primdd rhgr mat t ed page descri ptions
5, each of which fsﬁﬂéédséoam% B4 %&Ism@fofi% PRt Gfked SJgQ‘d&@Apngds%”@ﬂB 9¢ 833,

Each formatted el ement has a spatial extent or zonhé on the page. This
defines t hEURPPSE o pegt ‘lfff"rini’fﬁﬁfenélin%l (FREYs %cﬁa‘%@rﬁ@tﬁé F]Ieiﬂﬁkéasmatfal nput
fields. A d@@mm 58 msthapee T8 Hefioy hespana of Gpa cfatdihded hfetaam 834. |t
consists of acset of page instances 830, each of which corresponds to a
page descrl%tl on 5 of the formatted docunent. Each page instance 830
descri bes a si ngiaowmerinstagse 8Hit cetiespaatiyia g formatted frgumast 83 dis configs gfagae of D 50 of

the netpagg mﬁmssa@@o leftR LR RRih otredpOiids RAS ﬁagpﬁes&lpé&cym folnfd@ddAG et 11
represents a]hp %‘%ﬁ 8?' ﬁ‘ﬁ?fﬁ géested in isolation age instance
consi sts df St‘lS‘Fe 8 5] 2 SIS e Pripfed nsihassd %‘éfcmﬁ‘?ﬁe&a@@ﬁf’ ofthest ance
only exi stmstpade. A page asiarces notpsit efacieeusiod distaboe iflitTépddsentstal copy. of T pags reqistby per | i nk
i nstance exishe,for a hyperlink
A page instance consists of a set of terminal element instances 832. An element instance
only exists if it records instance-specific information. Thus, a hyperlink instance exists for a hyperlink
element because it records a transaction ID 55 which is specific to the page instance, and a field
instance exists for a ficld clement because it records input specific to the page instance. An element
instance does not exist, however, for static elements such as textflows.
A terminal element can be a static element 843, a hyperlink element 844, a field element
845 or a page server command element 846, as shown in Figure 27. A static element 843 can be a
style element 847 with an associated style object 854, a textflow clement 848 with an associated
styled text object 855, an image element 849 with an associated image element 856, a graphic element
850 with an associated graphic object 857, a video clip element 851 with an associated video clip
object 858, an audio clip element 852 with an associated audio clip object 859, or a script clement

853 with an associated script object 860, as shown in Figure 28,
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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 elenment 84¢ with an associated style object
854, a textflow elenent 848 with an associated styled text object 855, an
i mage el enent 849 with an associated inmage el enent 856, a graphic el ement

850 wi th an assoqi abeth.goeRll £y PhlSS 82 s Bndl 88 £hi L8 SIRMARL Wi th an

associ at ed vi deo cI 'p bj e , an au§| oclip T‘erment
associ at eoca%FEFG‘i‘?I”PﬁHEFFW@%“%B@W‘BPSP&“@‘CW%?IG@%WBM 853 with an

associ ated scri pin ddjré&ted 850 of tBSinER@M b thed tndpi SY U BssadBied NNDBBpagGndtBcA page

i nst ance ha background . f ch sed to record any digital ink
capt ur ed onsl%ohvmgpa &e i begadlsel%e‘ﬁ% mmm?sonthepaﬁespem fic input element. In

t he prefertéd foT!ﬁP@BETPACFEeVﬁTWOB!ﬁtl on, a tag map 811 is associ ated with each

page instance ; n . tions on
The page. 1.4 THE METRALE R PR B ek R e et B e

net wor k cofSE (Y n5pagy regisktion B‘iﬁ'feﬁd“s%ettpa%ﬁ IDnwtvpade Rige aPI&’éﬁ“@’éF%"el_’Ew net page

r egl st r at i efagaeiubehtion bdryerd B, pRRphdd HRIEMS0SE c&ﬂecteﬂ@hﬂﬁ@&voﬁcpm duladsi N servers
net pal%gm Iﬂocatll;on Servers 14, and netpage printers 601 connected via

a network SUCH as 't e [nternet, as shown in Figure 3. The netpage

regi stration ser Vkernetpdgeiregisiration sayeer 1nksjabrvar avbich theordsgtlationships bitypsn betsyween

USErs,  PeRSs, pifdrd) taffiSatic PRl ipeiidiBRs manﬂer&y%m&aésl PASs nBRek LBRERD Y
aut hor| zes 1\£al’l ous network activities. aut henti cates users and acts as

a si gni ng PrEHSA-BRAA 0T aaﬂ%rﬂf?*éﬁ*e‘tfh%%‘éfre@wcaﬂpw&a prpfication
t ransact i anssactios. &laBo ppridasi kdmﬁﬁyidmﬁdnﬁg'v&tﬁc&g&hchbﬁmb&ef ameq;e@e pafs

Qescri bed REUSmA hAAGE: BAGRof Bl Sl LBl BN RELSLEL DL LRY or et | on

about page escriptions and page 1 nst networel?gncl udes
any nunberiegPrkgadidesspy guapber of page Bertemnetrl h?gﬂlag s aybsebef perfe ipstapes. Sietaameses. Since

a page  SeEN&TalsdhSRaiRhsl @BhddSalkts & cdch PAle ind@hdd eo'ﬁe&sosﬁchea@%pagaﬁﬁtémf&%ﬁda nce,

clients such as neélg %e ptgmnt ers send net ag) i lgr di rect h the

appr opr i at & PHFEJEE &TGEL O B EPPPRYES REBF JBYi HE PS5 B ?‘ﬁtﬁ?re&f‘é‘hs‘i"

relative trdatchewtube:m;nptptmﬂtmcmfrespmmgtmgﬁ espondi ng page. A netpage I D server
12 all ocat es docyiieple.| 3SRty PN afleiR MouRRRI Ve URSddORE BRULRGENT O

page servers via its 1D allocation sc A netpage printer uses the
| nternet DP8tFReBtRetsongtEs S/Dalep{mrgymeor similar, to resolve a netpage
page I D 50 into Amapagepmmkseamameaamimﬁu&em@m@ﬁ(maxaaw% rfiadl i ng the

Correspo ndal n@tgage %agg?l) ISS' 3 %o%] neétwork address of the netpage page server handling the corresponding
page instance.

A netpage application server 13 is a server which hosts interactive netpage applications. A
netpage publication server 14 is an application server which publishes netpage documents io netpage
printers. They are described in detail in Section 2.

Netpage servers can be hosted on a variety of network server platforms from
manufacturers such as IBM, Hewlett-Packard, and Sun. Multiple netpage servers can run concurrently
on g single host, and a single server can be distributed over a number of hosts. Some or all of the
functionality provided by netpage servers, and in particular the functionality provided by the ID
server and the page server, can aiso be provided directly in a netpage appliance such as a netpage
printer, in a computer workstation, or on a local network.

1.5 THE NETPAGE PRINTER

The netpage printer 601 is an appliance which is registered with the netpage system and
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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. Sone or al

of the functionality provided by netpage servers, and in particular the
functionality provided by the ID server and the page server, can also be

provi ded dign8Gkthike ibbuRedMRRAGIARPYL GRGERH P PATindr REL RAGE égﬁg@}@gh In a

conputer workstation, or on a local network, 1.5 THE NETPAC The
net page pritffseennsead tp the ptoagp Betyork ia apiveth spch ay dgfosssh igeliyiviars brgadbapbt page

syst em andeoiBA@83- SG 19 prints netpage docunents on demand and vi a

subscri ption. Eagh inter.has a unique printer |D 62 and is connected to
t he net page net V\K%P .%?né I%nt%fl %Sref(mg usgﬁm%sm tnﬂ%vqlaﬁlleenrl?lmeofy,’ I*JEEPEPFL a
br oadband cogerayrogEisigtant stofager fis far aymuped Beticeryed Attt ng@enliiis thecomputdrT. Ng®agen

non- vol at i faoERRaMivell Rosh §hRAAE iR Hi 1 helpﬁ)@ Ak @f-sfﬁﬁuté‘&qieiggg'é %Ag% rsé%N]sgst it Or age.
pages

As far as a,us i's. concerned, "the network is the conputer™.

p
function’ ilﬁ‘feg‘?na??flﬁ’/fé’wc PORPE RPGEe and time with the help of the

di stribut ed net paigendpageper veeises khhscribbd) daped detddng Bfim pagagd putliakionet page
printers. [, ater . ives s cribed netpage.docunments from
et page publ o A Beufid Bl B gL SRR RS Bk RS HRYRANR RRGMTRAo part s:
t he page |%pefeiPhich ponelate the pazes Bethuse ebaersenatiFatiorarpee laybfs et twicollyispdvifpopul at e t he
pages. BeGAHSRarQhbsRBESADS drd fikt@R to A SBschiByQ YliSer dathd pPrbprfilel HeeSBEGI fiCc to a
particul ar subgcrl beg. and so %rgt@)m ntcaﬁl& 0 the subscriber's printer via
the appropriiat's g 8%ewy Juihe otherdppd, a5 dypic g“i}ar Vioqteer sbperibrs st e hand,
are typi cahilticas toail edbsonbérdi pardtdreand $w bxpoapiitepags seasd so are nulticast to all

e Lypi cahliyes] , p The net
subscribers' pri ﬁeeﬁe%a&nqubﬂéaﬁonﬁ@%@%rnlﬁ&et@@%ﬁlgftﬁ%x BF Bocurhdh cHfednP BEC

publication server optim zes the segnentatio ocunment content into
poi nt cast POREAT tuliigesiss Aftorgrecgiving ghe dpipicasty of hdocpainkt pags taverts, edgigtement ' s
page | ayouinsys W@ mkicddds 8f any, kdI@Wws toMhi ch nul ticasts, if any, to listen to.

Once the printer_has. receivyed the.conpl ete page | ayouts and objects that
define the docu(r)rrécﬁtsmet% 56 ?)Srnlecnevé%,%w%m@gﬁ pg%ei Proue ﬁ%yﬁbd??ﬁﬁgaﬁtd?}mfﬁlée printer
rast er i zegogungnty herprigted g danapriok teevdesympatges si mul t aneously on both si des of

the sheet. It CORUALBSERLENEH R NSNS Gs Qﬂxﬂlﬁaﬁ&ubﬁ&sbo&@%eﬂ&qhepr I nt
engines utilizing I\/brq}églt rm printheads 350 for this purpose. The printing
t

process cohSh dt sonnst dplewsd Poiprreie soniglies 790 adepring srgingh udfzing dunjet™
descri pti Giisitheads 350 for this purpose.

The printing process consists of two decoupled stages: rasterization of page descriptions,
and expansion and printing of page images. The raster image processor (RIP} consists of one or more
standard DSPs 757 running in parallel. The duplexed print engine controllers consist of custom
processors which expand, dither and print page images in real time, synchronized with the operation of
the printheads in the print engines.

Printers not enabled for IR printing have the option to print tags using IR-absorptive black
ink, atthough this restricts tags to otherwise empty areas of the page. Although such pages have more
limited functionality than IR-printed pages, they are still classed as netpages.

A normal netpage printer prints netpages on sheets of paper. More specialised netpage
printers may print onto more specialised surfaces, such as globes. Each printer supports at least one
surface type, and supports at least one tag tiling scheme, and hence tag map, for each surface type. The
tag map 811 which describes the tag tiling scheme actually used to print a document becomes

associated with that document so that the document’s tags can be correctly interpreted.
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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 otherwise enpty areas of the page. Although
such pages have nore limted functionality than IR-printed pages, they are
still classed as netpages. A normal netpage printer prints net pages on
sheets of paper i 5 ont.o nore
speci al i sed surfa%’%é% Sg%ﬁhe:éeltp%?d%ﬁ% Ql%gc agIQIEII %%lgﬁl%s}g%%r [a!e Te88t one
surface ty ta%é%ﬁ&fmﬁ?@efa?fl e‘a@%neﬁ’n@nﬁt&’grktl ling schene, and hence tag
map, for each sunfpa&@reay@@dmtﬁte}fm%a&pdgapﬁéls AR Kl ESAd: dRSSmtsh&ih 89 tiling
schene act u?l l%lfh fa il 1%iocument beconmes associated with that
docurment s& ThE FiH, 8“85’ ®'%ags can be correctly interpreted.

NPAO88- 5G B81Fi glemja™drimtizeatiie net page printer class diagram refl ecti ng
rinter-rel ated f on the
p 'riiAle n%{pgg%;s%sggl dcaﬂggom ggmt%?e ok S ag&nd@,tah %%f Sl Sifngidy

net page networ k. e netp r|n ®escri bed
in great ertedpiege i ﬂ“@édbq“efﬂ igget, b%ffzﬁﬁﬁ"tfwﬁlkﬁt rl'@?fe?l@ﬁ 0*935311110:9@#6%113@1 to 16.
1.5.1 Menj @dwkddrRod #dbeaeisned BRephRbd) RGE dSY-bleahit & AP FiddraktSh @UPFhdt €5 S
made with &, ctde range of digital printing technologies, including thernal
i nkjet, pi%FoeT&Eric inkjet, laser el ectrophotographic, and ot hers.
However, feor wi d@ologrmmnya;ngxpmMCe, it is desirable that a netpage
printer have thehlghcb]w%,ggmnghar acteristics: photographic quality color
printing hi gh qual | t ext printing high reliability | ow printer cost
| ow i nk cost | dhpeiseiitycost  sinple operation nearly silent printing

hi gh printd ng speegrni&kdrtil t aneous doubl e sided printing conpact form
factor |ow power  cons nption

ow 10K c0s
. low paper cost
. simple operation
. nearly silent printing
. high printing speed
. simultaneous double sided printing
. compact form factor
. low power consumption

No commercially available printing technology has all of these characteristics.

To enable to production of printers with these characteristics, the present applicant has
invented a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-demand
inkjet technology that incorporates pagewidth printheads fabricated using microelectromechanical
systems {MEMS) technology. Figure 17 shows a single printing element 300 of a Memjet™
printhead. The netpage wallprinter incorporates 168960 printing elements 300 to form a 1600 dpi
pagewidth duplex printer., This printer simultaneously prints cyan, magenta, vellow, black, and
infrared inks as well as paper conditioner and ink fixative.

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

Major elements of the primting element 300 are the nozzle 302, the nozzle rim 303, the
nozzle chamber 304, the fluidic seal 3035, the ink channel rim 306, the lever arm 307, the active
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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 ectronechani cal systens (MEMS) technol ogy. Figure
17 shows a single printing element 30Q;0of a MenjetTM printhead. The

net page wal | printer incorporates 168960 printing elenments 300 to forma
1600 dpi pagew dth duplex printer. This printer simultaneously prints
Cyan, g eam;ugtor %%Ll lpgiWS'OéiJ lﬂﬂ%sw@ qgmatdr %t%zfn@ﬁa%% NKS 288¢ é%l.lalor ondd

condi ti oner nk fixative. printing elenent 3 I'S approglnately 110
m crons | oﬁ?ﬁ“ﬁﬁcug‘é’fﬁcﬁréﬁs%ﬂtﬂé’k“ﬁﬁ‘?%s of these printing el enents are
formed on a sili Cenctusbgihationb@mIBil 308Rarhechanicaly sdied icbe Jat¥iSadnR@t Keam gt @

transfer, ve clrcuit f the
printing eﬂtoenen%blﬂggbdg%{éb hel oz ecr?oé%lf%l?%mpﬁcgzez Mlﬁ:nﬂﬁt&?&@%{}ﬁ'gT %hozzl e
chanber 30@mbindtien fof glewdints 38aP0938W),; 3tlhend A Hmanmeltilevired §8Gpthérng Hemler arm
307, the agthMs20NPA088-SG 21 actuator beam pair 308, the passive actuator
beam pair 309, the active actuator anchor 310, the passive actuator anchor
311, and the inkPEwpdf sheys 2 spall et of Ppearay i pringipe demaeas JA0. inchdigs jgross

nechani cal segtioh ElSI’b@ﬁipﬁlﬂngdlkﬁleﬁlaﬁﬁi THeEcr@&€ fettivh 015 iDawm Pidtiotit ink30 Qealy shdvahd oi N 319.
Bot h beans. ho espective anchor points 310 and
Sa1 Tho bRl 32 B A0RRE e Bk ] %3"509, 310, 311, and 319 forma
cantil evered el eEest ). 18P) i A0c) sew tharesratigR@ycle Bf gMewmietl’s pritiog\elenzens mal |
part of amgarray of printing el ements 300, including a cross section 315
of a printing eI Lg 00. The cross section 315 is_shown w thout ink, to
clearly show t he @ Shoass the gwiespqpbposifoned the wkiepisyh3 PrEordp P‘i“t’:‘%‘mvbﬁ‘f er 301.
Fi gures 19ta)et Iﬂl&é Raied th tiXfoegle chixaher biherf@p engitn 4 ghe tikahetisaf 356 dvieag et TM
DrINLT 0. SR s FhGHEFd A ) RISl B8N, ARSI L on of the i nk

meni scus 316 prior to printing an 1nk is retained in the
nozzl e chamber byhiypiniee theoprithead GHIOP erai“ﬁ’kdl cg dlgfs fiRmGthey peint epgineh e

fluidic seahol@ao hotdmRd phehyeeint BRLRAZ2LE HIRNE the 3040 ARE hd@eckdllks Channel

ri m306. I ri.nti the t CII‘ U|tr dlstrl s data from
the print \%g%glﬁﬁl‘gm“éeoaﬁ{&g%r Py p 3'0? ﬂglsc??)‘is?sé“&f e%‘?‘}alﬁ é1a?§' EH’FE‘faﬂjnes t he
dat a, and meuff&fos alfohieond aticrostaondy reswliéngtiin doute| heging. dﬁhesempaat&e fcrebda @esalGtig ve

act uat or th%aiﬁoa@héan%%sesm t3ar BESBE 1o Rpafid. 96 e ipGibe {c%&%gm eX 3%51%%1# hrough

t he beam pair 308 for about one m crosecond, resulting 1 n Jou eat i ng.
The t enper§titt & dpsipieypmd, reslting injgtresp F‘Jgﬁﬁe‘%m@“ﬁé‘&tq”ﬁﬁea@a‘lﬂ’é%gmﬁ fEsheam pai r
308 t 0 exphffibnceAS palifllyD@SBLY By @t ddalRéred@RANBIARI $lecGBOBerh8 v3QL acuhi@at®d, it

does N0t GERANswl R8I I 1Re B GRS dolels M SoRELNE R nb I ol e

pairs. This's
304. The nozzle chamber 304 moves about two microns to the position shown in Figure 19(b). This

increases the ink pressure, forcing ink 321 out of the nozzle 302, and causing the ink meniscus 316 to
bulge. The nozzle rim 303 prevents the ink meniscus 316 from spreading across the surface of the
nozzle chamber 304.

As the temperature 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 from the ink 321 in the nozzie
chamber, as shown in Figure 19(c). The nozzle chamber is refilled by the action of the surface tension
at the meniscus 316.

Figure 20 shows a segment of a printhead 350. In a netpage printer, the length of the
printhead is the full width of the paper (typically 210 mry) in the direction 351. The segment shown is
0.4 mm long (about 0.2% of a complete printhead}. When printing, the paper is moved past the fixed
printhead in the direction 352. The printhead has 6 rows of interdigitated printing elements 300,
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difference is partially resolved by the cantil evered end of the

el ectrot hermal bend actuator 320 bending towards the substrate 301. The

| ever arm 307 transmts this novenent to the nozzle chanber 304. The
nozzl e chanber 304 noves about two microns to the position shown in Figure
19(b). This increases the ink pressure, forcing ink 321 out of the nozzle
302, and causing the ink neniscus 316 to bulge. The nozzle rim 303
prevents the ink meniscus 316 from spreadi ng across the surface of the
nozzl e chanber 304. As the tenperature of the beam pairs 308 and 309
equal i zes, the actuator 320 returns to its original position. This aids in

the break- Q&E%Qﬁeskuglois@#tyﬂgg'ﬂ\gﬁh pﬁgdﬁ]ftﬂe Rl pnk 321 in the nozzle

chanber, own i n Figure e chanber is refilled by the
action of the suff @feecffﬂbéﬁ@gﬂeﬁu a%ﬁof thi arinthspl SERESOPS BN, ATogrprEBard Bafer 33 a
segnent Ofatlﬂchai’ loﬂﬁcﬁﬁﬂtﬁe&ﬁﬁﬁbsm{té’\ﬂﬁ PRIRAGEzRI J0D tiRfe,is & RerelpBiGichoe duhi@

print head | he full h. ape | | 10 i e
direction %51 311‘% EIWhth% mﬁ Ptissﬁp ’%%Tﬁ?ﬁ?"? ghe(%’ﬁ%%guagl%%sg?]t H‘“Bonpl ete
print head)bech@”blq@kqdrbt{p@gr fibbr er qiigpdubris, Sitenadhag db ppapdd thrbvgh fhk xiedlets 383 atihead i n
the directi0b Bogoad BErd Mol G dRAs. & %{ﬁnﬁcf:uh RLETQ hahed RIS N9
el enent s 3(510 NPA(%ZSSQ'%IG 2026 pri %?l nggt he5r5| X colors or types o?&q d[:ISsuppI i ed
by the i nk*°Hfvaygthaarnter fpidier ot ect the fragile surface of the printhead
during oper.ati OnTh@Nétﬁanghrguard wafer 330 is attached to the printhead

substrate 301. For each no e 3 there is a cor ozzle guard
hol e 331 thr ough%vﬁﬁc@‘ﬁ Thes £ forie ?%‘p %ﬁage (R a yal' enggl;\?&ﬁp Fhehozzl e
guar d hol esnbgBigd ontoriler i3dcio nblmy datoe ksidietngde ﬁhp&eitiori fappefrogn Opagoviher indgdr i s,

filtered aéeﬁsm' Fhel bR hsdr N PUBRNshb vl fSrohﬁle'd%tﬁa@ mame ﬁlQHE ps}&utgéasingﬂozzl e

guard holes during printing. To prevent ink romdrying, the nozzle
guard is &y Ser-RRTS VEsogdh A %ef“”ﬁb%d i dpoze deﬁ?ﬂé’e}?ﬂ ?\I@Ftﬁ‘ag“eabbetﬁ sfffe acti ve
sensi ng dewies éeafb it ecomedt pal) ehe Syfite md the feyid MR tb Yense RNt 4 Qlficiewhrhly  USi Ng
its enbed; Lol abl e |t|on
tags from gﬁg‘ag‘gméuhg"d‘é’ﬁ“ﬁg?%a S Zbé‘é‘” orcﬁrea]éeﬁ'ﬁn%a}% HZ%‘ assgﬂ l%mmgon cagﬁug é)d’ state
devi ce pr o4 ereds Wwechﬁldazp@k@brq%eﬂ it4 the printes (gé%ﬂ«?ﬂ Statls*é.rihq pripter git bagm| y

near - i nf rm&%@n@tﬁﬁmﬂe&s@m&ﬁg@&g@ﬁgm@get ail below, the systemis

able to sense en the nib js IE contact with thﬁ surface, and the pen is
abl e to sense tal¥ PEYeEd spporiEpeh fhe petbage pey e e A BoRER AR SR ng (i . e
at 200 dpiandks gneahekingamdis 10 tdzkir aspears h@reyer, i mbtoteresstuy dor winpthd mephgby  t he
pen is en Wi Lel e S o Sg

Crati ony. Pha B BRLREEHEEh e WAL B P‘%s‘%l?ﬁm%hﬁ%‘l b0k B o pec
to the (kriesWereddgdeaetpase pisiem andiigea yiass pndR§1 Eienisdp thert thofetretrremeespage pen
oper at es bmgﬁmaseﬂacuﬂg)faéﬁ&aatmafnmoﬁ RKin@REE byl eboBFation RRr MREK B Getsdoy | US. The
mar ki ng aspect however, is not necessary for using the netpage system as

a browsi ng'sys em such as when it is used as an Internet interface. Each
net page pen i s When either nib is in contact with a netpage, the pen determines its position and

orientation relative to the page. The nib is attached to a force sensor, and the force on the nib is
interpreted relative to a threshold to indicate whether the pen is “up” or “down”. This allows a
interactive element on the page to be ‘clicked’ by pressing with the pen nib, in order to request, say,
information from a network. Furthermore, the force is captured as a continnous value to allow, say,
the full dynamics of a signature to be verified.

The pen determines the position and orientation of its nib on the netpage by imaging, in
the infrared spectrum, an area 193 of the page in the vicinity of the nib. It decodes the nearest tag and
computes the position of the nib relative to the tag from the observed perspective distortion on the
imaged tag and the known geometry of the pen optics. Although the position resolution of the tag may
be low, because the tag density on the page is inversely proportional to the tag size, the adjusted

position resolution is quite high, exceeding the minimum resolution required for accurate handwriting
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regi stered with the netpage system and has a unique pen ID 61. Figure 23
shows the netpage pen class diagram reflecting pen-related information
mai ntai ned by a registration server. 11 on the netpage network. \Wen either
nib is in contact with a netpage, the pen determnes its position and
orientation relative to the page. The nib is attached to a force sensor,
and the force on the nibis interpreted relative to a threshold to

i ndi cate whether the pen is "up" or "dewn". This allows a interactive
el enent 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 ag.gnifeAnt i nuous value to allow, say, the full dynamcs of a
signature to be verified. The pen determnes the position and orientation

of its nib on thEnfelopagBiTsye # rRgEcTE, coptired tsideren pirsipheyl Aspeerceuiss ok ar ea
193 of t hesepage of tnnetsthﬁlpw geh fskiyns@h &k B&e thillatedIbl 2 QLR Svehthfd REPERSHy t 20 and

conputes t 05|t| ib rel atlve oth fromthe observed
per spect i vtge [ ug?tf’ en'ur? even; Bhsm IR g gt g‘naagf ﬁjegq(‘%gﬁﬁe%aéﬁ%éef‘?vﬁ' ¥ the pen
opti cs. Alnagniﬂghmlgﬁaevqy@mnﬂﬂr wmnlewmanccﬁnls affthetchieménagmentarf the Bokd. ow, because

the tag density pRptBE.PRLLH:S duﬂéﬁ‘?'éée%héﬁ @EQE&Q&M&QQ@J xt,taﬁo&lﬁgethE a¢: &) ze, the
adjusted position resclution is quite exceeln%t e m ni num
L=

resol uti orPe’Ff%}ﬁ'tfPli’ye?ﬂd Pt Oaf‘é‘ﬁlﬁ‘?séfce“ﬁéﬂ?f\ﬁﬂ if E‘Hﬁtaﬂﬁﬂ@ﬂk’g sBtpde digdti on. Pen
acti ons r elfiata définetl @ma pdtill. [TAg Qundikit Sel@ A ddscaibks @ Segidn SEY pe@SinncS lilcals®s of A St roke
consi sts e 0S| on.the pa

initiated Igomécegt%?gém esg/r%re]f’apan n%’p?‘ ?nde Iaglv‘”c'h‘n%aCE ué%“‘rﬁae(hftllal ge%? up
event. A sltlﬁeﬂ(@f?t@i in prsayphicalipg epboifif mhpntrrvecepag%lbm@e@@ a@ﬁfPPhCh*@ﬂN@tﬁpdg@Menever
the page gyRpeRanggss. Which, under normal circunstances, is at the
commencenent of thg stroke. Each net pa&l pen has a current selection 826
associ at ed with FihPRBPRGPREE k824 Ty s b fehmpiiedbebRrn ke spiest B Boer at i ons
etc. The sedeefthe defaltsethigipatdantied above, aiteome mhlan§ua:kﬁm:ﬁb®rdlkmﬂﬁﬂqﬁgt after
a defined stbR?Hﬁgxq Eglbgencaﬂg rhgsnatcuﬁ'gllt gigts %%29 %‘%1%'1&' Lp eﬂslb le aglagsomq a page
instance. I't consists o he nost recent “digital 'In e ca?ure

t hrough t Hethherpen bt ag eanlieation & ercarsk riswerd seaedn amlortft?@ amdg@ Theldl?falllfs

i nterpret agh e ﬁﬁheaﬂpsltﬁ@ﬁﬁdcﬁﬂd SRt birfent ) BRSkeddAiBred andug% as}sbhmettsggéh to an
application. via ?ﬂﬁg ecti rlink actlvatlone?gh current

nib 824. TRI"S™® i i e U BP B EPRERP Y g r%)gpéfﬁ@ W%t he
case of t b sthédf wthwhichdbpagesgpen descri bed above, either the marking bl ack
ink nib or the n@ﬁm@mﬁk@g} ls%aﬁh%gybpa g,rﬁltep i Ght i Eﬁlcéamﬁ'ﬁﬂc&?%l 80p025 2

current nib stgl e 825. This is ast associ at t he pen
by an applsSio®ht flaskes it “gpling rF%é’ﬂlﬁﬁé‘? Reb f%‘lﬁéo 9@@46 sokcrlRY @ heotagk i r om a
pal ette. Theneal@flakdiivatesnits PerbyILED. Whed e p&ti fccsddy knfdeini0 @ is@dke elankd 1 dehe
ﬁlulrorg?;l glpg%ﬂy]f?mm{“ﬁ‘mlg’ta%ﬁtgsrl‘%d t%]gugh a pen are tagged wth the current

€s are subsequently reproduced, they are
reproduced in thé seandnke efesptrecdwireles ipfrferid @hewglatekt%gedc forms the basis for

the digital exchange of drawings and handwriting, for online recognition of handwriting, and for

online verification of signatures.

The pen is wireless and transmits digital ink to the netpage printer via a short-range radio
link. The transmitted digital ink is encrypted for privacy and security and packetized for efficient
transmission, but is always flushed on a pen-up event to ensure timely handling in the printer.

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

A pen can be registered with any number of printers, but because all state data resides in
netpages both on paper and on the network, it is largely immaterial which printer a pen is

communicating with at any particular time.
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Whenever the pen is within range of a printer with which it can

comuni cate, the pen slowy flashes its "online" LED. Wien the pen fails
to decode a stroke relative to the page, it nonmentarily activates its
"error" LED. When the pen succeeds in decoding a stroke relative to the
page, it nonmentarily 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 drawi ngs and handwiting, ,for online recognition of

handwriting, and for online verification of signatures. The pen is

w rel ess and transm’ts digital ink to the netpage printer via a short-range
radio. !ink. The . aRsihafhclbbht fh i dltrbd i£REAY LA S0P dACY AN
security and pac et| zed ficient transnission always fl ushed
on a pen- Jﬁfe@%mﬁwséﬁﬁlﬁre tinely handling in the printer. Wien the pen is
out - of -range of ReipheieirabioPUf fers digital ink in internal menmory, which
has a capacity of, over ten nuo s, handwr i Wen the pen
is once again wi {r]i*nnﬁtpagf 8%%%*”‘%?”5%0%{6&1% 59 féﬁ?’i‘ Br %ena'l{)&“q%ﬁ PPEP&Y digit al
i nk. A perusegbn ityeact @i age@rged. Thetdrledidn Tefmtizasgs dfs rppd bnthe pey, whbwit ishedause al |
state dat aex&%éladﬁﬁveh&t st RAPERKDOMD 4R JRARGRe ADRiNOG Msar&ﬁfﬁ\g@?%k »andt s

largely inmmaterial whi printer a pen is comrunicatin

parti cul arastopiagd m‘l‘iP?iU8§“‘S‘G to ke ‘}‘Steﬁ'i“é@ldé?dr"éé“déﬁ‘b’éﬂf th%‘ﬁlﬁt“’éi’osﬂtﬁ@n% Hlelpgﬁ

descri bed mm@n@m Bibe Dot aitdinell ThS@GiAtIE ddfta 1D RAreiitedtb Ehhpmft@f\ﬂléﬁrl(i@oﬁr&d':i gures
8 to 10. 1.7 N O\IThe et int 1 receives data
relating to & gt E%EE’AQEqu[gr om ﬁfc;rd]e ey ffrgh nptwg{f( agémss OF{he ELREY Y hi%r act

Wit h a netyjadhenaintaisfte ccrcﬁaeddmbtaae lsstf@te Bpdt ﬁlalg:@nsdmts Qle stenadtotﬂys redgesepan when it

is used toIfth@E&@ YhEre@nDYAHRRA anse%a sBSke A theYifRrer md)SrdR} ﬁav@{hL QifResd e
identity of t articul ar page and associated intéeractive elenent to be

det er m ned® ékf"?dd%i’ﬁﬂﬁpf‘ﬁilsﬁ"éi? ol Bieltieh PRPEPYES S5 PP PG 1Pt pRiERHEh
rel ative tpemstskalypagaethe bae odten (sactetlow] e paae lagat toftgh t6l alijétsistichtat amgR) tted to

the print Honts Mgiréces %ﬁltex'{ 5%1%?1%%1%1‘&3188»‘%&%011 e[%l\elga engwoxgage ID 50 of the stroke

into the networ res € netpage pag erver 10 which maintains the
correspondi ng padéen tharaaheeerggeives|the sirpks dromtherpsmitrgriqvisdhagagerlessription tthe  page

server. |fnidhe seaga m@ssarfd%@meywmsiﬁameﬁaoedw .{ge ARk ﬂh@gtroﬁet k&, then the
printer ﬂave t he a g]ﬁess f the rel ejvant e server inits
cache. Eg?f):ls?f'ﬁlf %E’d%m BE e kG C‘E‘E?ﬁﬁf e DR dher e nt ai ned
persistently by a “rekpageropaglersigy digancd $6 eimb ebtah meﬁhedopagalﬂommuhe refers
L0 O] €C S Ah p WRLIRR arc b %13 Abhe B A Rinfln. ARSect YRGBt atba L1 &

he net page networ

el sewhere on € page server recelves the stroke
from the péektigally 'éﬁ‘iﬂfF%?\fé‘ék e hrasepe aé gfé?rﬂlmlyﬁe fpages seafipis igoreh Ehefpifugsk e

appl i es, ad1d pdek@n/thdesa Mbsh ek AR AbeGf indifiRd PRUL1AES fkdolk Ir0R e parsSt r oke
|ntersectsc 1. is then able to interpret the stroke in the context of the

type of t h&*'&levant el enent .

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.
1.71 Hyperlinks

A hyperlink is a means of sending a message to a remote application, and typically elicits a
printed response in the netpage system.

A hyperlink element 844 identifies the application 71 which handles activation of the
hyperlink, a link T} 54 which identifies the hyperlink to the application, an “alias required” flag which
asks the system to include the user’s application alias IID 65 in the hyperlink activation, and a
description which is used when the hyperlink is recorded as a favorite or appears in the user’s history.
The hyperlink element class diagram is shown in Figure 29.

When a hyperlink is activated, the page server sends a request to an application

somewhere on the network. The application is identified by an application ID 64, and the application
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A "click" is a stroke where the distance and tinme between the pen down
position and the subsequent pen up position are both | ess than sone snal
maxi num 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 "sl oppy” click, to register is

i ndicated by the lack of response fromthe pen's "ok" LED. There are two
kinds of input elenents in a netpage page description: hyperlinks and form
fields. Input through a formfield can also trigger the activation of an
associ ated hyperlink. 1.7.1 Hyperlinks A hyperllnk is a neans of sending a

message 1 opA; L&iRA f &I ‘@% vitlie nrg&d SR %peg dt'eh%%e}lﬁlksa Eengrﬁll hyé‘?lgxﬁ esponse

in the netpage system hyperli enent cation
71 whi ch nRAdPashyaekinky 365 o seectiomwpedinp it 4sr=ik0wnan Fiwik 30 ngrztra‘}\mér

i dentifi escah mlehlyaa&équdakfommkmo@amtld;aw :Qtﬂplyﬁéha aaardfa&céﬁqueeq fold @g Whi ch
temto.include the user' i 65 in the

asks the S ias |
ol 1 ok Rt ik B e g SR S PR At piem Bps B S ST o | 1§ ni
i s recor dedledivn & theaapplichtioe. [6the aymps aglstivnconthias ardglk vordricst afaxs, for Eapkyper | i nk

el ement cl@sg, f?da@&rxﬁa@rétﬁ—n§gﬂé’i@¥dg9dfhﬂéﬁf Mg‘?m@ whan n%aﬂ#e%lnitﬂkkcoht%t At | vat ed,

t he page server sends a requést to an application ere on t

net wor k. THEhdhipPsaEsaey aofnslaion @ 4lﬁqr@aiaﬁg;;wgén‘ﬂaalpbsrpp% WRsris fipragarizedbid t he
applicati QﬂlaNBﬁ&&SonSﬁu&&tté@othsaﬂpB&Q&nved in the normal way via the DNS.
There are three erI ral erlink 6

hyper | i nks 865, g%egcogg d{ng ﬁpeﬁyperfai’%%ggéeéﬂrds ﬁ%“%sﬁ"&v%ﬁ? ﬁgﬁ%ﬁﬁr‘:@“ g‘% A
gener al hySpexﬂthhe pagamstinapérevhichtthedyred gk @sttncé appeags. TherasektidoP e identifior may

sinply si dRalspdinbugf grmgglcgtgn,%r%%%@a HOphifl Bk SRR 'p%ha?e's' Rinfafied NE
corresponding formto the plication. A selection hyperlink submts the

current s@laé’ﬂttﬂ?aé‘ﬂg"tpbhcf‘tl"f’é"& Flf%féllel“i?ﬁ If the current selection contains a
singl e-word pi ecehendysitniablndch @ peXasipb®@ selectiies2apph sqa@tionGypdilay ab@biohn a

Si ngl e- pagﬂg%’fg%}fﬂ&hdag&b“ ntgnt o?ﬁle\é\sggcgdeﬁffrrean{ n(% 8% ! hli‘nrrr;[hhe rﬁ%gttgr)ééonl n_which
it appears, trans fon1nto a ferent | anguage. "EAC yperilink type
i s char actahqugled thg hiypexiiighas fi fehmpitpdelias ptirfbyte sabtonly fnprigintethet It fogp pibingseien on.  The

correSponctmgummé&ygtakmue&Em@@@m&%wmhﬁ)em@m&%son I'D 55 which can
be specific to tgw&eﬁ e i nstance on which i nk instance appears.

The transaction f* SIRERP iBP] S 2 pEBP e?ﬁ@”&is?si ‘Et“ﬁ‘a{?%l“ﬁﬁs"f‘ﬁtéd Bplteat i on, for
exanpl e a shehoipFigng 3¢ aWhén igfut pewmsl inyeipany dlldsesenin e giome the higyerlink pur chaS| ng

appl icati Oagsogglspwlthfe gQJu :Jﬂ'gcu%e%r }E%lm%gds %r@lgv][ &aﬂ%le Y54 S0 taggcxa[? %rp%l urrent

sel ection 82 selecti on q(i%/per act e} he 'system'incl udes the
content of e’th’i@r a%lsbféql%%@wsmh topdt amele *%lseduncw%wmwn@/ﬁe ‘whmpikdediet i vat i on,

al t hough laftmsd?ea;fhycﬂeh}ﬂemlﬂg B Sovids Sonti m;tut e @h ipBlicaf@dnl ¥ ¢l e RrofMe nse@® Y 1 NpuUL
Z:‘ ?gg i ;[ Cg l %’t%ltﬁ Iaf_]lg%c Oﬁl'ld mtersa?t%og pﬁmdeé, r1 |e :w Cre gg}tlt 1§/c§értpre %ﬁ%}egg}e sEa(I:'edua(szI goson g‘sn
it oceurs.

1.7.2 Forms

A form defines a collection of related input fields used to capture a related set of inputs
through a printed netpage. A form allows a user to submit one or more parameters to an application
software program running on a server.

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set
of terminal field elements 839. A form instance 868 represents a printed instance of a form. It consists
of a set of field instances 870 which correspond to the field elements 845 of the form. Each field
instance has an associated value 871, whose type depends on the type of the corresponding field
element. Each field value records input through a particular printed form instance, i.e. through one or
more printed netpages. The form class diagram is shown in Figure 32.

Each form instance has a status 872 which indicates whether the form is active, frozen,
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A hyperlinked group 866 is a group el enent 838 which has an associ at ed
hyperlink, as shown in Figure 31. Wen input occurs through any field

el enent 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 al so be used, in conjunction with
the "submt delta"” attribute of a formhyperlink, to provide continuous
input to an application. It can therefpre be used to support a

"bl ackboard” interaction nodel, i.e. ere input is captured and therefore
shared as soon as it occurs. 1.7.2 Forns A formdefines a collection of
related i npylifd s 580 A BeB PN Cuity FEL BIRY. £ Rl WhconlIPH S oL QUIN 8
printed netpa e. formalTows a to stbm e pa meters to
an appl i c@eaneinA f@@fhemmesupmxﬁgifam mmﬁltsmgbrelﬁﬁua hwrlw@rhas Wem mﬂm@@m@s a group
el ement  83& fyPerfilk@aGiRCHBRRA Ul e&faﬁt@m A fotm tselcénaegr%@wen%m.&eainra&e@a wid  of
termnal fjeld eIenen%s 839. forn1|nst?nce rg%ﬁeseﬂﬁs a printed

i nstance dP™a R R Of fupligldormpase cgpmapd 4 “BF"‘H"?%‘I"I& SEmE%PeGhi ch
COrresponcetive ckdeals fiicefbreh’sedpeifien liftiBel IVigk tHefermf i rative, Faud hinphi i@ bltbwed. ipance has

an assocC Y
corr espondr i RHGIRE fnoldlIB8 R kiR HERER TS p R 50 PR oPle kb rnge
parti cul aringineenden e form ispstivrme &ozep, farm ‘t“h@é%@ﬁs digwep Any ﬁ‘ﬁ’FﬂEt tprsvhinﬂead

net pages. slhBxieRhBTosh A& a&iv@&rfﬁ)%nhﬁeﬁ&i&w\ﬁd h@tealﬁlega@ma& stded €dport.Or M i nst ance
formis activ frozen,

has a status 872 i.ch .indi cates

NPAO8S- SG 26 subﬁ‘iw[‘]tfoe’a e SP""E%?? 9 “"A“ o A sttt Sy i fps;
printed. ArdatinnabyesionEgor.Thiselovenit butitte ldtst vesiog nisdiormbin b partioubedonesgods ubm t t ed
once one ngééxau&gﬁ%gmlp hyperlinks has been activated, unless the
hyperlink has 1ts "submt delta"” attribute set. A form becones void when
the user invokesAknpwiigpaptyes sndisjtd ankt Digigd ik 873 cqusistsiof atetofitgesipadwrckormand. A
. form expi r@@pmﬂeabﬁl&f &mdﬁ&oﬁshe of @kdNohaged @R Sa‘ClEhdh&,trﬁ&éG:&ﬁH@ of Jnaet borm s

speC|f|edl|fet|rre i,ve, formi | nput
t hrough a ortan‘?%?enﬁosmons %‘t% eﬁcbtl vglc% égsolnh‘:isufiesgﬁl b tﬁ)flé |bn#°rt°?lgll tkgr ound

field 833 iufclashdiagraal ipshawmt in figre 33.i nst ance.  \When the formis active or

frozen, form subgissgi 'elgxﬁen’t §a53hd RWEEL KA1 P70 SR 119878 WilWingDiclals®y, B vhen the
formls not active or frozen is rejected, and instead elicits an form

status rep@#ure BLPF0r b rlf Alemephless Vigpragyis E}’@W‘éiné:é?“’(eéf Ao flisiigl ol cagppd o m

i nst ances adeidisvwedt 5B isassigndd,to thbifidd. provi ding a version history. This all ows

all but the | atest i f ti riod .to be
excluded froma %e}ée\ré%]?h%?l]%i gss{cpa{eg]bééoéea?ﬁarﬁ% i%yLdI Fmae EAIB glkt al ink
873 consi d §ckot crpssgestroksfa fl] zigzag, embeam@ﬂ iﬂcﬁkféeck@#éielée ZWAauseea@'he wiue ihi ch
consi sts qjeaglg&gtm@éﬁ&;waﬁg strokes 875. Each stroke consists of a set of

ti mest anped pen 03| ns 876, ea h of C | so.i S rientation
and nib force. éexélﬁ_‘@]&thﬁsl an Eisﬁ‘?&'atﬁ K¥s "ah‘mgézr aht1oEn é%%%ﬁ ?ﬁ ‘\‘5? Jisd 4.
captured in a text field’s zone is automatically converted to text via online handwriting recognition,
and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see
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.§,
August 1990},

A signature field has an associated digital signature value 883, as shown in Figure 37. Any
digital ink captured in a signature field’s zone is antomatically veritied with respect o the identity of
the owner of the pen, and a digital signature of the content of the form of which the field is part is
generated and assigned to the field’s value. The digital signature is generated using the pen user’s
private signature key specific to the application which owns the form. Online signature verification is
well-understood (see for example Plamondon, R, and G. Lorette, “Automatic Signature Verification

and Writer Identification — The State of the Art”, Pattern Recognition, Vol.22, No.2, 1989).
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A field element 845 can be a checkbox field 877, a text field 878, a
drawing field 879, or a signature field 880. The field el enent class
diagramis shown in Figure 34. Any digital ink captured in a field s zone
58 is assigned to the field. A checkbox field has an associ ated bool ean
val ue 881, as shown in Figure 35. Any mark (a tick, a cross, a stroke, a
fill zigzag, etc.) captured in a checkbox field s zone causes a true val ue
to be assigned to the field s value. ,A text field has an associated text
val ue 882, as shown in Figure 36. Any digital ink captured in a text
field s zone is automatically converted to text via online handwri ti ng
recogni tion, ang dfae ks ﬂ1c§:le Tk G{h%‘é’ntﬁlaﬁu s iel%'ﬂddz?n ¥l 4 en@'aleé
handwiting recognition s well-understood (see for exa ert,

C. Y. Suen HitpooruigaReiapase andrgpss mof apeqpt igput-difan ey anjapsoedyed fie é{alpemkﬁs ti ng
:?ec O?P! ti Olﬂcludet{/ EFE f&?ﬂ@ﬁi a:g&menmemdﬂ&tg@wwa&amﬂ;m&éds and Ma?:gl Re

ntel ligence, Vo . u Si ture as an

associ ated di gi ta]?d]?mg fids Sva ugnk@é@o“ggs mﬁﬁtmﬁ%q%’“ anafljsf’ee@cf’gmffﬁy di gi t al
i nk capt uriedn fishdsa si gnature field s zone is automatically verified with
respect to the igdgntd i }Qﬁdmtxﬁgeret%\égﬁdn zﬁéonﬁ]nlewd?ﬁsmonlﬂ'l@’d(z@ ShlctR Shgnat ure
of the content of the form of t he eld 1 s part enerated and
assi gned tygme ofjthe Ren dnayeprend, faﬂl‘ﬁém’dl @fﬂf”ﬁ (1§| tjﬁ‘afcﬁ?se"‘?l% t@@?ﬂéﬁlﬂﬁt@é@%a ng the
pen user' Smarfifigs) 8t redogi@triirod disarytelgpeitdnfchRacten “hm&laﬁm} HighabdufiBy, whiuﬁh owns
the form Ol n ure erlflcatl LS nde ood see

exanpl e Pl ar‘%r?doﬁend% atr “of Wter(? detnt mmﬁeilc()fé' gna{'Em ur & eoﬁa?cacyatl on
and Wi tergen@éé?ﬁtqvmt@&thpweﬂs anf o bSeaeratedip-frdntif meeessary, Pat t ern Recogni ti on,
Vol .22, No.2, 198t ibPAGRASSGAcofbidd &k toyRh TR Bk Sy IS 1 sk ” dden”

attrlbute is set. A hjdden field el emen oes not have an input zone on a
page and FoRICp g elegiERt s Gpnejifgpptaded, tp ﬂ’&'aﬁlF"ﬁ%f\?éhg&ﬂ I SEREY ’&f‘@d"rf‘?t%?rdta‘\‘f’éi ue which
is incl udﬁdr strpket foe a;fp&l‘dm aadnabistranlidithlcink eream ¢0apbuiddd i ghet Haekefoed Gikld’s
submi tted. Eﬂhﬁéﬁ“ commands, such as strike-throughs indicating deletion,
can al so be recogni zed in formfields. Because the handwiting recognition
al gorithm wor ks Pl iple'vappyredein i thpckgreendsticld & mfswretadyamrisdestion stie. pen
novenent), clfcaxhéaeﬁuoh BBbhe P fubleioBRcts & igerRrallVintelpradAGE 8 SelQMnYof 1R cRoddiséBBP Of pen
ni.ze run-on discretely-witten characters with

mar ki ngs) , can r

rel ativel y"Uf¢ ﬁﬁlﬁ’%%%t\lﬁaag’?al%rﬁﬁﬁf”sa%pW‘P‘f ¥Fiffependent training phase. A
writer- dependent TrbPehmofristyvalrchmaridus pey intgactort ot retpagel Yy generat ed over
time, however, and can be generated up-front if necessary, Digital ink, as
al ready stated, consists of a sequence of strokes. Any stroke which starts
in a particular elenent's zone is appended to that elenent's digital ink
stream ready for interpretation. Any stroke not appended to an object's
digital ink streamis appended to the background field' s digital ink
stream
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f or mat t ed "BISkFETt S@S@ cmﬁ&éen ﬂﬁrfé"ks@“‘tdh@lds tT?a‘b R%ecv%tlérc%%t @ﬁer geinaqtigivhi ng (at
888) whet hekeodttBensure predictable behavior.

The raw digital ink captured in every field is retained on the netpage page server and is
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éa[% ég ’I'hQse#et't%n%&nr 1%%%2[}1)%5 J

optionatly transmitted with the form data when the form is submitted to the application. This allows

the application to interrogate the raw digital ink should it suspect the original conversion, such as the

conversion of handwritten text. This can, for example, involve human intervention at the application

level for forms which fail certain application-specific consistency checks. As an extension to this, the

enfire background area of a form can be designated as a drawing field. The application can then

decide, on the basis of the presence of digital ink outside the explicit fields of the form, to route the

form to a human operator, on the assumption that the user may have indicated amendrments 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 8§95)
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formatted el enent corresponds to a field elenent, and if so appending (at
892) the received stroke to the digital ink of the field value 871,
interpreting (at 893) the accunulated digital ink of the field, and
determ ning (at 894) whether the field is part of a hyperlinked group 866
and if so activating (at 895) NPA088-SG 29 the associ ated hyperli nk,
alternatively determning (at 889) whether the formatted el enent
corresponds to a hyperlink el enent an? 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 backgr.pu Yi (. 9 regeiyved stroke to the
current stg g%’? CF%% @?gr%a% %augﬁfrdgﬁﬁmgggn (aqaéslg)g)na“fhﬁ A ne(fmgmm§l et

regi strat iconespadsy &y 2 hptegink @1698:51 aghdfnge atidineafal 89F) fﬂlleomhﬁmdmefhmiexb; 893 in

]E _heI léw oc esaﬁmmow i t!Be Eds&wgaﬁ&put faedtaﬁ)f %?Emﬁg @;%@damg I(aam? the ﬁ't?_%{'ealsﬁdkg% of a

| e 1S | accor ai e e e I ocess
consi st dF SRR S ariahe e D draeSeCiptide kGReang ( a
897) whet helectiping6 ofithgéuiradt pinnds ndpinedintcsegstrativeskwar k, and if so assigning
(at 898) a true y g&yﬁﬁtsﬂoﬁhaedefwh@d @’ov}éﬁalré'o%isgp %%5 RrAlb L& dovwhh S ? agHP 33”9 (at

899) whether the a text SO0 converting t he

di gi tal i riketedhccrsmstraies disgaltink efjatfield in dntamespips! aspordingeto dspymspnt |ﬂ&tf@1dr & stration
server, artﬁioc@s‘é $biists RPYdeedhinDP da} 896) RBethd Mé el CRERBLE i (it vreméhe fiel d

val ue; alt atjvely det er the field si gnature
field and nl e@fe%lel“ 3‘ %ﬁ%@‘g(ﬁ?" aémﬂ%”ﬁv@ P} R EeHR i %ﬁia‘faﬂ?e of the
pen's omeatitf;ma.tmlhdtﬁdmennnkléit BO% fwh¢thre the (fiold dpr icatfeldrand)ifs¢ ravering (890 ale, _
creating (d@gtmﬁﬁ(% o p%&by& %th%leﬂélﬁ‘wﬁ Rbprkfd Cee SORLE R R, 81d alsf¥ing ?ﬁ‘{a piyespondi ng

form also wth E registration server and using pen
owner' s pr‘}l"\f‘ﬁ?"éﬂedscf”@ﬂ‘éef Ko %@9‘“’1‘?‘ ‘éall“éﬁlt?fﬁa“f’ﬂy {etremiping EPoHEbHgedsliscat i on,
and assi gnigaguré ald a5 so vyl (@i S0B)| theSdighnlatid bk e bignarubd W thk bef shwid) widthel . 7. 3
Page Server e.serv is.a £0 nd ich is. handl ed

| ocal 'y b;qll ltpc?mggpdnropnate R& gxatl?%sewerpcg?a Lm’r@trbgidl)raedé%lﬁagim%n%%]g 8?’ tﬁ? Coﬁtﬁlétse of atﬁe d
docunent imstpmdies ford alsg guth derhyle of the myrirtioD SR ecad ulirg e poiogndrs rrivaonmand
908, a dupfdgat & réﬁtﬂk EbQE@ %H@pongﬁgappﬁcaﬁ&,sﬁﬂ ais%fnﬂ% ﬁ@@ﬂﬁﬁ% Sk Qign@urd R form
status co n f dupl i cat e page command reset page conmand
913, a get™% €31§T at us command 914, a duplicate docurrent command 915, a
reset documest cmgm&mmnmnda get docunent status command 917, as shown
in Flgure 39. A f e. ormlntance A
duplicate form c%%]%nsé‘%r\r?g&% e cng?arg%g%{c}h ﬁ]%dﬁgg(%%g%ﬁq%a%a eeseévr?rdi hen
produces amer@teqqlre@ymfome@ee@glycwmmenceurrent form instance with field

val ues preservedAp;nger@p&mnﬁmﬁoabmemﬁdﬁmmmxwok lara{fphut@f&isx%&mm I Ds as
I Na

the origi SO i S i sti wshablefr m t he ori

appl i cat i ogﬁg "“Aesfte‘d ‘&COF'B’F‘?‘E’IQQg %‘1“8§°““P?5‘89 IOFId'éDi] %cd’mf“&’?drﬁlgr?st ance
and t hen pesedugesmannd®it] /gt page ntedcaopyd Dif4, § h@héaardamumwtmmd\mﬁ h field
val ues di§ Ss@trdgﬁﬂzem%lﬁ%dﬁf&r a3 ek AR RGO GERnih iPELIL &4 report on

t he status of

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

Since a form hyperlink instance contains a transaction ID, the application has to be

involved in producing a new form instance. A button requesting a new form instance is therefore
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correspondi ng forminstance, including who published it, when it was
printed, for whomit was printed, and the formstatus of the form

i nstance. Since a form hyperlink instance contains a transaction ID, the
application has to be involved in producing a new forminstance. A button
requesting a new forminstance is therefore NPA088-SG 30 typically

i npl emented as a hyperlink. A duplicate page command produces a printed
copy of the corresponding page instangg wth the background field value
preserved. If the page contains a formor is part of a form then the
duplicate page command is interpreted as a duplicate formcomand. A reset
page connqg ed copy of the correspondi ng page instance
with the b g%%f%ﬁﬁggﬁﬁ dﬁ%@&{l}]Ek di scarded. If the page contains a form or
is part of a for fiqdupliseiypagheomreand proguseses REwPAaeRY of de icorreanopdingt ragk indiagce r eset

f or m comagih ihebaB@louRPGR Rlud bdSre® MBSk PERGME £ ForrR ok b 79 f5RPAELmON t he
status of {he corresoondln%W${%§ I nst ance, |ncludupﬁémho published it,

when it waSPSPE Ppgeqcommapd (fi Ciatﬁt%‘?i’ COIHIG K ST PP CoBmathy f or s
it contai rlsodDCesiaSper&Kltcop))f of ﬂihe:ompqhatgg phgagtmstandm ¢fth #ppedesusinfigd eudye net page
i's usual |y i ; .d Nstance
i's duplicat %%&éacffﬁ@? }% Fﬂog[g&lpl% gag%r%ee%ﬂgl% ﬁ)' g%gﬁééémga?(é% I{?&%tgcedd in

t hei r nat iaj& *9seirfopn CPm’@andaAéﬁ@@ﬂ%ﬁ'ﬁch capgecpraduges aan%ttdatﬁm&roa ﬂ@ﬁ@@kﬁfetw

gr aphi c, adaﬁest)@mtlg @%Gﬂaﬁceaﬁmlu&t@ﬁﬁﬁﬁubhﬁéﬁ it, ¥eh it ks HihiBg _&oramd Elslt ghat ur gs .
appear in the na rm. Wwith a s ture accompani e y a standar
gr aphi c |Hﬁ?§%€?ﬁéE%ﬂ%8§?§%ﬁwl‘F@ﬁﬁ?ﬁﬁgmggalfication. A dupl i cate docunent
command producesTe prigtied whohyprofrs thecy aetpaes pondiin gsdaped mht dublicesd ance

wi th background fi el d val ues preserved. If the docunent contains any forns,
then the ‘duplicate docunent conmmand dugllcates the fornms in the sane way a
dupl i cat e form cOffferriedBwace is dulicated tvith B rabist Presevire Add ustracdted or i nt ed
copy of t hﬁeucmweeﬁmmell @edtDed iPRbrs b5 biadied Wckdiark @;a;stkogﬁﬁuad appesth & val ues
di scar ded. nent ontai ns an reset docujrent
conmand r e‘?’e t&{& ‘9 dcstgﬁa“m e e ‘X‘h“‘“ °“rg€%‘e‘%’rmf ‘S‘rthrﬁ e a°8°“é?8‘é‘%‘{reA get
docunent §Ua§@$hm@9mhamﬁmwmm®u@%@hamQWFm@é@mm@port on the status of the

correspondi ng domnﬁfatte Hd%ﬁc&é’ﬁf‘&ﬁmaﬁd}%dﬂ@@s B rint8pyPdi el SiBbnliihg dophiR: | T Was
printed, for whomit. was %tlnte and the status of any forms jt contains.

If the pag®@@e Wit bbmmh Tgd sahgsprearedc tfele dopment e, a8y dams, bR t he
comand opiplichte doodifent tdinapbdpplidadiemt fofrhseifl the yantelvay p)&.[p'h&ted‘htfnl’oeﬂﬂﬁlarﬁdbﬁct i on
rather thap ¢ ‘3% d%%ﬁ%et?%%n&@?}ogtcﬁg ;{]&n%g%opgomqgﬂespo {J}Lsdo e‘ﬁt"ﬁs ARy of page

server conmman 0 be printe rget page doesn aln a page

server corhtekgeoue Eakbraluet discardnd IH@S|dWF%GOW@ﬂ$@W%ﬁh%WHdOCWh t he

ﬁomdrfmd [ Esoh]ﬁﬁlﬁir ©8is AR 1R AhMO Fay A s HMI déﬁm&ﬁﬂiohsc att gee adcﬁrﬂﬁl@ bththC
andl i ng by

enbe t he rel eva server e enent
A e R T g i i RGN

who pubhshed it, when it was printed, for whom it was printed, and the status of any forms it contains.

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

An application can provide application-specific handling by embedding the relevant page
server command 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.
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with the hyperlinked group rather than executing the page server command. A
page server command elenent is hidden if its "hidden" attribute is set. A
hi dden comand el ement does not have an i nput 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 command
has its "on selected" attribute set. NPA088-5G 31 1.8 STANDARD FEATURES OF
NETPAGES In the preferred form each th page is printed with the netpage

|l ogo at the bottomto indicate that i't is a netpage and therefore has
interactive properties. The logo also acts as a copy button. In nost cases
pressi ng t,pg lOgQTpﬂE%%gﬁm? SPIQQ’TPRcEEthe page. In the case of a form the
button produces a he enti7e form And in the case of a secure
docunent, such ak the prﬁ%k@*t fory, exchupioree is pried pritht temneipagecipgosat di testph gmat or y

note or adyftld @i Ads PAGGee me\hé;ia&@ms intSh O FroRARS ﬁgmgo awg&g AN dogy handl ed
directly by the rel evant net page server. Speci al y functions are

handl ed by f™migimog CFSI’*T%WFS&‘@%&‘B{%‘I Hﬂdufeé a 9Py 8he P"é%tt“i‘ @ﬁcasel"fg f‘IEBEF? WP SYSTEM
I n a pref aerddacts e 6dpe di theditive firheAriah hagee fisethe dodiasnt audianglicetbtitobgn, | abel | ed
“Hel p". Wen . ne«?g,%%iex OI 'ﬁ:oeof L{%e Ismgg)l e page of information, including:
status of printer conne 6y r| nt er consumabl es top-1 evel

hel p menu docunﬁhﬁdefaulhel{lgl@wgmm fonpigpn 44 eapdipd diesetlydyyahawelevony jetdéerneet ory The
hel p menu demvspd&sac@ymnaroagmaﬁ@édb@fﬁﬂ&&@lmecr@olaﬁwnt&nuﬁﬁcawﬁ net page system
The docune n;{;é] fun Rﬁ'? meny i ncl udes the following functions: print a copy
of a docuneht ﬁ ELBSE™EMn copy of a form print the status of a
docurent A docunmritprdfard thiediniest, théuetpagetplitedhas & simph bytiqarigbsidd el h®hbut t on and
t hen touch] The status of a docunent indicates
who publ i gﬁ%%dlﬁ{éﬂmpggr\%e@%eOtf%“%&%ﬂ%ﬂ% delivered, and to whom and when
it was subsequerﬂ#‘?o’élﬁlbﬁiqoﬁléﬁfmas a form The netpage network directory

all ows tha user &aqme%gpgoﬁsuﬁlmshi erarchy of publications and services on
the network. As an al;l rnative, the user can call the netpage network "900"
number  "yel | ow PEGES epaf’fﬁ"c’i‘“speak to a human operator. The operator can

| ocat e t he desi reechngdadundémineand route it to the user's printer. Depending

on t he docunent tggg%inem&ng“mkidﬁa%y or the user pays the small

The help menu provides a hierarchical manual on how to use the netpage system.

The document function menu includes the following functions:

. print a copy of a document
. print a clean copy of a form
. print the status of a document

A document function is initiated by simply pressing the button and then touching any page
of the document. The status of a document indicates who published it and when, to whom it was
delivered, and to whom and when it was subsequently submitted as a form.

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

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

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

personalization mechanisms in the netpage system. Although news is often used in the limited sense
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"yel | ow pages"” service fee. The hel p page is obviously unavailable if the
printer is unable to print. In this case the "error" light is lit and the
user can request renote diagnosis over the network. 2 PERSONALI ZED

PUBLI CATI ON MODEL In the foll owi ng description, news is used as a canoni cal
publication exanple to illustrate personalization nechanisns in the

net page system Although news is often used in the |imted sense NPA088- SG
32 of newspaper and newsmagazi ne news,,,the intended scope in the present
context is wder. In the netpage systéem the editorial content and the
advertising content of a news publication are personalized usi ng different
mechani sns [ en cordi.ng to the
reader’'s e&fﬁﬁa ap@r%& 1(1-)@tw gﬁgaz?n%%ws e %%‘%gg ematlh% }ﬂ{gse nt telsf‘émsi?r profile. The
advertising con!reﬁl@ rﬁt@agsesw%@nahq z@maé@eré@dmgﬂrmdten@mz cordet oEalngeal ity and
derogr aphi flicdich gplp;rrgaamabd BERSEhAL Z/THEnA T9DSEHLNGRCAAN pHEANAN WO

ki nds of news_sources: those f éﬂi news u Ilcaté i and those
that del i vEFOHRWE % rre@ﬁ exPRgHY) Sé’teﬁ 131 @awe (LR RO off8 gL 8and

edi ted by dohent ispersdnilidadacpordiaans s tea@enbeatiyandiggpegaiced elther by a news
publisherdgq by ED%&&&R@F&%&ED&%%F aggregator. News publications typically
correspond to tradit;onal newapapers and newsmagazi nes, while news streans
can be many and ¢aphsgdper can dfP‘aW'tWﬁé\ﬂéﬁ of pestd squpcovrhaserieielives peys peblicationsar t oon

str :j p, a 4ok Ql%ls@-ﬂlﬁtede\’wek 8 sPredn@] Wil ndvs fpbb1RABnSard WigkBhbdNarkd Qafidd, byQfie t he
reader's

own lbsﬁ . The net%B%e{gu?]H ation s er s orts t he
publ i cati off ereﬂ‘?“fses&ear’i‘gv%efj B RPN APOWR\RYIshgT oF é@'ﬁ?gﬁgt‘ﬁeﬁ% of
nul tipl e newsgst.NauwpublByiolsametalin gortelpencag gradigadal mwspamis 418 mewsniafgines, _
format tinggaf , %ﬁ‘éﬁeaﬁg Eaﬁ@%@%cﬁ%e%d i peeld %ed@r%m%rﬁc?ws s@r@lgee!wan%&% ear ver 1s

able to place vertising on g es over which it otherw'se
edi torial &shtedrter yyolms, pfdend s Bletinopd s ths regder s 9t aper by sel ectl ng one
or nore contri butrhd@pagwablicpttal stGatshPbiss, thapiblicti@adf cBighd deRSHBRARIE 2£d

version of _each.  The resulti dai |y edi s,are printed a
t oget her i n‘Qt(ﬁoa Sal% PHREAOR LS AR v %ea%lsaﬁyglﬁa%dlm %o ePEHY a“ﬁg&ﬁ’%gh%el d
typically fempﬁlegsfrtemmeamscﬁplﬁdt@rdgmly bnthe reedst, sheairrdler iabieds pilyy adwitisiog #mg

di fferent ;Si@ésoVerﬁﬁbdlk&Q&M@h%s@Q@t&QﬁHm%PStOm zing them For each
publ i cation, the_reader ogtl onal |y selects specific sections. Sone sections

appear dai I Y, whhe bsstipes puild éﬁ V@@RTS}D SHFRE 479 S G FIBRLINE MY abl e
from The NewicYiiK add di@sngQiPeistiRlized edrs:onexaamp rrﬁf; redulig dhde edﬂf&ag&e fongedlhdis”

L one ot B0k 0 BBhe LD S B
publ i cat i di;fferfalsmie@m ind taei@fbaefrlftctm&gief&seetdallymwmn@aﬁ@ﬂ thelawst@mzw@en@ he daily
newspaper by cregdi-ng pmatﬁeﬁnt@e&aérgﬁ&ﬂal@@mm%%ﬁ@l Ecaiidnd) @om@gactaﬁbyapw‘oer of
news str eac[rﬁy W est;[th(%lr'y a[SJpee:(j::t\al.'egkrl]; T[;n (gtil)g sectl%nscai;rg? lt)lg g’om 9{16 b?ewr@ rk Tu%gsdo Inrel fgrnds
exanple, 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 specifies its size, either qualitatively (e.g. short,
medium, or long), or numerically (i.e. as a limit on its number of pages), and the desired proportion of
advertising, either qualitatively (e.g. high, normal, low, none), or numerically (i.e. as a percentage).
The reader also 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
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announcenents ("Personal "), or for nonitoring news feeds for specific
topics ("Alerts" or "dippings"). For each section, the reader optionally
specifies its size, either qualitatively (e.g. short, medium 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, |ow,
none), or nunerically (i.e. as a percentage). The reader also optionally
expresses a preference for a |arge nugber of shorter articles or a snall
nunber of longer articles. Each article is ideally witten (or edited) in
both short and | ong N PA088-5G 33 forns to support this preference. An
article (or edited) in different versions to natch the
expectednq§g%h?§I?%atﬁﬁ?%ﬁkthe reader, for exanple to provide children's
and adults' versﬁeﬂ@de?ﬁeﬂﬁpbrHEWPéweﬁHV%Psmﬁﬁmﬁ§W§@Fé%9@%ﬁé&@@*@@hg to the

reader's agghistidién csfeiedeﬂercaﬂex&aﬁ@ tof povitle 'chiRdad s ragi zﬁﬁl&" veMting rhd i}:lﬁl%ﬁnate
precedence over t

rticle p each
section ar§m§89§§?¥3a§ﬁﬁmﬁpﬁ%ﬁ?f% %ﬁeﬁg FﬁﬁrgﬁﬁFSBg'ﬂﬁﬁﬁ“g%a ®assi gned
a useful |drdcetenaroyer Byir tiotb@esl 4zet hey are delivered to all rel evant
subscribers, in ﬂe agtfcieg ¥zh1clpﬁ1g<% up et Q&cﬁ&t aré Qlegtgda&g pﬁ&ﬂéédrb@" tﬂ:teﬁltdrp aﬁ(pe

subscri bers' editions. sections where IS aP propriate, the reader may
optionall fa‘é’r}%lﬁF*@eééP%e%kth&ﬁ Pedgfquit they Fﬁ&llvefWP§ ﬁe§vaP'rFé‘?f°’§’ﬁi§4‘Fé‘éP“fyo
articl es Wadeg Bubfeame spaceSbidsirdid i@ e kibsdribdtg eJuild‘neti me. Each article which

? E Z‘l Ie];] Id € z f f ,([) L e aﬁl![siecgbn% I;Jv%elrﬁ ¥ 1es a{)}%r?pngtle : tl(l:eg‘er:]ed glonaﬂ}rienable colil Ebtc)ﬁ{%\% ﬁlfturint 0 S s at

"1 ked" arithisigthel appizd tojarticleaidhichdhayeta Snfﬁfilelﬂb/ iolﬂellfyﬂmehEﬁCh Fredﬁelp@ auilifies fyot her to

rate the c%ﬁatbbﬁ&e ﬁlté‘[nE lisGlriRSd M[lﬁtu@bgtnmp{t'tﬂarehé éf% aafafé ﬁ@@ﬁttoné dof GbLiGES are
therefore effectively considered ential read he editors and are

del i ver ed FER5REce(f ehikghtand Lﬂﬁ‘é‘ﬁ"r‘ll)b‘eﬁkg‘g HppOES F‘éléi(‘]@?m‘iﬁ‘b‘f “’BHQP’FVO #d fies a

serendi pi taideact or, elther qualitatively (e.g. do or don't surprise ne),

or nunerically. A };l]eg r})gl eg )énc{ gh%‘f;toltl‘fetﬂ]%mglt Sth%rgfgre elﬁfac%%iep cginlsf&éreedd for

mat chi ng during |ve fritern
likely tha@tsse@thbre@mgbeélp@fmqsntglamh‘ie@ﬁtworsqreleemwbpqre@s to the reader'

speci fied capaci { reaaerdipiufne[ﬁ@&mﬁea eaa&mpiqt ﬂct&a@;ﬁlerqua@aﬂvég%%pmrfdb@d f or

di fferent days o reader ecifies topics of
i £ 1 cul ar PRt o MR A aREI BN SHAS Y C DOAR AL ST PRGN SO (| ec
assi gned hoplldbhmative diitérmp.sA higihfacts pekd itaford liely theigitbantrgpdniibesenidn wdlcm Higet i on

affects t htg thglljc%!ié peaﬁcdvggﬁ ?E{ hqﬁgl% S?r@n?h Q? factg[eclajx yceslg)&gied Fpﬁlﬁgrgxﬁq

optionally specifies a preference Wer | mages or smm |nages or
both. If ®%heechunmber or size of inmmges is not reduced, then inmages may be

delivered at | oweke rédaldisb Yptlohallg spedilies (byRSRI paiRGIRY ihibred Ritk a Wolid, G0 @R €T
conpressi Onrlgdiﬁes the priorities assigned by the editors.

The speed of the reader’s Internet connection affects the quality at which images can be
delivered. The reader optionally specifies a preference for fewer images or smaller images or both, If
the number or size of images is not reduced, then images may be delivered at tower quality (ie. at
lower resolution or with greater compression).

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

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

The language in which a news publication is published, and its corresponding text
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At a global level, the reader specifies how quantities, dates, tines and
nonetary values are |ocalized. This involves specifying whether units are
inmperial or netric, a local tinmezone and tinme 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 prefergpce for a |arger presentation. Both
text and inages are scaled accordingly, and less information is
accommodat ed on each page. The | anguage in which a news publication is

publ i shed, ;angd. il 3 6RkY %ﬁtﬂé’ﬂﬂh&G? L b VRO d dea;q%qrsa%‘re@ 3T operty
of the pubelnl cation and not erence expressed b e user wever, the
net page sy¥Pesnseisn Cbtébeeeqﬁgrrgcup %Vl@%aurﬁrnetrﬂtrﬂ@laamserrﬁﬁnevawmereat i on services
i n-vari ous2.gui sespveRTIEINEDYEAREATINRD Takadring AT O\I AND TARCETI NG The

personal i zation f t he edi tor%% %ontgnt di rec affects the advertising
content, becaus& aBRaPYFEPh g FPPrRL e oS e P eV BIYRE B Ui t or i al
cont ext. Toeepue|adedsing isaypieivaphgedto capleit therediterid] icdngexty Ttagel agpplacxample.ard r avel
section t Nade SLACWABIE: in Hfvol Bl Bl dEnRIThOLNRlof GRALARL el an

advertiser (and therefore to P l1sher) lTites inits ability to attract
| ar ge nunrérestisgrr(and dhseréoresio (fe Prrhflﬁlé iesri Gblirdnpgraies leelbererffreé?rr Vigh the

adverti si nghi #mpdpaied on the basis of locality and denographics. Locality
determ nes proxi to rtrcu ar, servi.ces ilers etc nd particul ar
interests and coﬁ%eegvﬁsadvggs kac?ﬁi Ehﬁ Ea ] %ﬁataltl ?:ngn%un%r?pmc%ira{é’cah%

envi ronnerﬂetemMWgrxaptmteyaﬁeﬂaersme, gemies alc. iand erewis inanadts apql gomagupat i ons

as wel | asgdobilied ¥inSREDG] AGaR@ly b BSironfed? S R4l ERGinSe MRS indlR AL 2D €
product is advertising "space”, a multi-dinensional %r ty determ ned by

the publ i CEEPEPrIEsgREgas BRDPELDRRUee the size of i ts readership, its
readership denmpgmaphpubsherantbst frafiyhigRoditian adéiheapate”f mmumdrﬁ&ﬁﬁldnﬁl ng. In

t he netpa h . e ti rver..co r oxi mat e
mul ti- di Sryrefe%trr }é‘%%r'%fq}e%%yztge @L%Q%ﬁ tﬁg é’g? ¥ Itu? goﬁ’ right f?smebcif ok ver 1tsS |rﬁger&'§’gce on a
per - sect i clempeagphiss, andaheipagy aren@wlab&ée@érﬁmsmme publ i catl on's geogr aphic

coverage, the seﬁ.tth@ﬁbtp%ger@ﬁgﬁr&meﬁmgctﬂﬂemsﬁoaec&fr &ﬁms B ApiRbxistate RAFL T ON
edition, each reader's vertrsrlB% pr.oportion, each reader S

denogr aphl nenfipnat dfnra BB Peatigus e ls Pt voringE 4P2oF AR 2 PETEHGR Y&Ps BERE 319 ows t he
adverti si ngeospalepublicatie’s gd@‘&phﬂdoﬂeﬂg@ﬂb&'&@bn’d&h@tshlp the eizeadi] cashsremiaed | er
preces of il Qb RS SRREALS Hoportn, LIRLEHAES s Gl ¢ 1O be sol d at
closer to Its true value. For exanple sane a tising "slot" can be
sol d in varyi ng PBreopeisquor othse ee%ﬂerhﬁlﬂetp@a%reeu allgiyssthe gverpsinerpecy ifdbral
readers' npRGRS dgaaepma)a dn@ GIRWY bil@lerpi@esAElY Bk k@ SR RitelR fit RISk K toser  or
anot her, q}verkgfl prese Vi nlgcthe proportion of space sold to each

advertl ser’ e sold at cloSer t0 1S € valae.

For example, the same advertising “slot” can be sold in varying proportions to several
advertisers, with individual readers’ pages randomly receiving the advertisement of one advertiser or
another, overall preserving the proportion of space sold to each advertiser.

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

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

aggregator acts as an intermediary between advertisers and publishers, and may place the same
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The net page system all ows advertising to be linked directly to detail ed
product information and online purchasing. It therefore raises the
intrinsic value of the advertising space. Because personalization and

| ocal i zation are handl ed automatically by netpage publication servers, an
advertising aggregator can provide arbitrarily broad coverage of both
geography and denographics. The subsequent disaggregation is efficient
because it is automatic. This makes it,_nore cost-effective for publishers
to deal with advertising aggregators t%an to directly capture adverti sing.
Even though the advert|5|ng aggregator is taking a proportion of
advert|3|qg{£%&gn mhmB, ul)ﬁagrs may find the change profit-neutral because
of the greatéer e |C|e509 of aggregatlon The advertising aggregator acts
as an inter nedi altys woeh peionthetdd pladeingts ins ngmeke puihcdtisthenn be mers compley thek ace t he

same NPAO§&:56encn RPUGIchloRS Walionhl Rolftthdad, M GuR WR ﬁuﬁﬁﬁtloQ@%dvexltzﬁmg $addy th
noting that ad placenent in a netpage publication can be nore. conpl ex than

ad  pl acerfdMt cPRick HED 5 ipPinets f&‘hc%np <Kt oFf PAtiaions Gemea AharEers: AYELHYe t he
publ i cat i ciagsgatelva trubliskegs, Spatdertes forDfethe tutfabesystedlipidviied gBrabtagattdhe fril |
conpl exi ti f.n tl adver e ver regators
and publi ssﬁ 08 for ﬁ'%% gﬁugt?r édg CF& Su]fpoghfgr %m“é‘%“b‘"‘%gea“%‘ést en%d%?rgs\%} dsagﬁgsome

aut onat ed Alﬁqmpm i Hﬂmcuhfl’!e@émh]egelt tha trlagaesnt ‘an@r"ﬁ@ﬁlm}tss‘ﬂp@ogepefﬁﬁ) smalt omat ed
aucti ons OfuRAV@idedasd, Hich 2 RAAEr hig fogjﬁ@&lia&@nﬂ;&mﬂ@rti cuI arly desirable for

t he pl acenent of ad jch generate snal mount s of incone,

Vﬁl’t i sglerre nt s a

such as small or OK° GRIPerFeTrLeaciaEs aﬁ%%gﬁrﬁﬁ?agmeﬁ'\’éé ‘Slﬂéi’c"‘gFFétﬁ‘fmeﬁ'as been
negot i at edhnd tch@dsaggrasgiaize nd eapt Gorespoadiathe di pidlithbraecady éi td ienmat on thnd
records it I ecords
o ad bl Aty St BRE..AM RECY Mnen B RERRP NG peckr By U ab{erd

net page pLﬂﬁTst@h%eF‘@W‘@é‘?‘%é?ml\‘sé}}?@%ﬂt a‘é’a’@ﬁﬂﬁ@%‘?ﬂﬂsﬁe pEseA ez ed pubI i catl on,

it picks the rel QNoaﬂIng@,dM@é’r'ﬁﬂaﬁﬁHWcﬁd &mmpagag which ﬂ@gﬁ)r@gine&zelwefeferred

Accor di ngl a us I ovi ed Wi th netpages re generally
o ref er p el ESHEET 4ol bt BTREIE et TERRET in Erorier Bt Bt o
f or mat t ed preferaceowitheaddigonal colient Rrezeted wmﬁcalprteﬂ@rogmm of the wskr. Blgdit¢racovral

cont ent taJleQ:ﬁLt@ reﬁﬁlfg% ihe g@&k&&&ﬂ@d@ﬂé@% ﬁalegfmr&lé}%faﬁﬁfon reldifiy b RhLET aCt i ve
el enent (s) rela to the targeted content allow the user to request

further i rﬁ"’B‘F‘ﬁﬁ‘EhF &ﬁgefeé I"%Pf‘iﬂh‘ﬁaytf atg pppdvertisigyg mafgpial andte fugthey inforgatiop ﬁlf‘%l’ﬂ may

rel ate to mpeeRd tn (6d B mﬁedvbﬁkmgaﬁsl:hﬁrha‘hé thinEeih Whlﬁ]i 0 MRtdcHR eRByni)are provi ded
in the form dverti si hure. The rra th nteractlve
el enent (s)” a%r)(flematﬁlerl Ated 1 E ’E\%w ocuSF;rtrlsslr]il demalsus? emc%wﬁ'ﬁ&ee eéeénﬁrg g devi ce
is used tdndmteelfwewmwe{mm@hwnﬁ(%gcﬁbeﬁebow ndi cate a request for farther
i nformati of)y ar eys FKRPiLEd bed above. 2.3 USER PROFILES 2.3.1 Information
Filtering The personalization of news and other publications relies on an
assort nent>4f usBferegten Fiftering, ot i | e i nformation, including:

The personalization of news and other publications relies on an assortment of user-specific

profile information, including:

. publication customizations

. collaborative filtering vectors
. contact details

. presentation preferences

The customization of a publication is typically publication-specific, and so the
customization information is maintained by the relevant 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
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publication custom zations collaborative filtering vectors cont act
details presentation preferences The custom zation of a publication is
typically publication-specific, and so the custom zation information is
mai nt ai ned by the rel evant netpage publication server. A collaborative
filtering vector consists of the user's ratings of a nunber of news itens.
It is used to correlate different users' interests for the purposes of
nmeki ng reconmendations. Although therne are benefits to maintaining a
single collaborative filtering vector "I ndependently of any particul ar
publication, there are two reasons why it is nore practical to maintain a
separate V%&Ec uonf &’lére%ﬁ AE(E)81§01’§§ B Bé%wieh‘%%t e%ors o%@.\?b centh,r§t b Shate L O be
more over I'a {'stbscri be ub cation
t han bet me@hhcﬁtmﬁ@n bftwesy lﬁﬂgterqf wp@bftrbmdliffefeyrpeﬁtcatmb Md@a:tublcypt@p lsdﬂre!w
!COU|b|t i cati Qfhnd pl‘ejséﬁﬂts\’usglﬁ’tcom&:atﬁ\re%ltﬂ'lﬁﬁsﬁdﬁrs istp%n gﬁ@é 3a1ueQ:@%tL tﬁflaair ﬁ'&titdls‘e q
iltering vec as rt .o e val ue its bran no f oun
el sewhere. o'ﬁglellseé’%‘ff? a@ﬁ%’@raﬁelﬁr‘t@ﬂgﬁ&“%ﬁ 'g‘?ngorﬁf‘léo PR By e éq?eé’?i“ FER*#ft ai ned by
t he rel evanblicaghpage publication server. Contact details, including nane,
street address, u Y, | eph | obal by
nature, and are %@ﬁttcg?ﬁ%d&[b@d&% na‘ﬁ:@ Qlteget alrdgl%sl(?)stgl?aﬁglgnm[s?é(;Fg\{/}eﬁI§ %@%ggﬁt ation
pref er encé%‘mb?fhéllea‘d\’%@"%aﬁ@s@dﬁfﬁmaﬁﬁ '?Ytalﬂétsage weiteorgaet | mes, are |ikew se
gl obal and n=i nt Predaftlich rpréfeta@ce%,aﬁmudwgymosm& duetiaésl 2adsi 240 taks, afiw&e&iisesi ng
relies on% ?1 cal |t d| cated in the user's contact details, while the
targeting 3P Sé‘lnf’gféy' on personal information such as date of
birth, gender, nilei I@cahzanc&toaathrgtisiligndiam thlrafig delicgn] in dduss cconst deails,
quali tat | Vedfial@lile (B3 SHALL Aks BOREANAR AR LOCATR: LI saERimlfirse users
who choose to reveal personal information for advertisin purposes t he
i nf or mat i oHMS<ICART RREFFREPIRRFHIITY dPaiPE ARVt Peltrs 2 cHss 1 P BiTager ver . | n
t he absence of SBdhhosd WE® AR LHOGHR to REMEpdrdofl BEpreabdn Be advattiget ®eboas, thdhe basi s
of the demp mfgr apm 1% rgasm ocl q;[ etge \{‘\élevgnttneea lélsrgrs Esltl()nZIFE’) OE{] é: Pt4eanc} hEaCh
user, pen, BPPRTF, BAESTE Xt Po MSFSRE HPIBTEal §F TS SsLiGied its
own uni g u enfoimg o erémg (amue tatgetetmt théabpeis peidé éqmoatamh@wss’eptvbwﬂwm weds ns t he
rel ati onshiips; AiMEE0 them as shown in Figures 21, 22, 23 and 24. For
regi stration purposes, publ i sher is a_ special kind of plicatjon
provider, and a E Bt a6 eﬁmffsapahcgb@cnrﬁ/rdewﬁapwt%mafscga?ff) BrP T ERGY user 800
may be autibkatifiezefd the nttsee @piytrafididoser rmaintqi}rslﬁretrﬂattﬁnsBﬁQben@mthaacah showh it er may
al I ow any # f [ S t printer
Cat 06y Rty 2, 2 AR, LR R b RED o 0L s BeBh BB LAY PULTY O
pages pri ntf‘é’eﬂ%ﬁlddéhlﬁﬁﬁwaiseSlaéPlikiﬁéP%fmplt%‘wPhe printer

Each user 800 may be authorized to use any number of printers 802, and each printer may
allow any number of users to use it. Each user has a single default printer (at 66), to which periodical
publications are delivered by default, whilst pages printed on demand are delivered to the printer
through which the user is interacting. The server keeps track of which publishers a user has authorized
to print to the user’s default printer. A publisher does not record the ID of any particular printer, but
instead resolves the ID when it is required.

When 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 time by the user. Each user may have several pens 801, but a pen
is specific to a single user. If a user is authorized to use a particular printer, then that printer
recognizes any of the user’s pens.

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

A Web terminal 809 can be authorized to print on a particular netpage printer, allowing
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t hrough which the user is interacting. The server keeps track of which
publ i shers a user has authorized to print to the user's default printer. A
publ i sher does not record the ID of any particular printer, but 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 time by the user. Each user may
have several pens 801, but a pen is specific to a single user. If a user
is authorized to use a particular printer, then that printer recognizes
any of th ' I : di ng user
rof i1 e oo et By SaeRE Bolil=] dRE M BouRiPh B bl Bl ERRE R P
DNS i n t hetheReasit ngipge Pridieineb t er mi nal 809 can be authorized to print on a
8ar ticul ar netpage ﬂégphg'étsﬁ_[em Gah V\ichwg,m,g b&E}ﬁ@BﬁnﬁE &Zvidéﬁbeep@ﬂ%lsmﬁ%nﬁl&l 8age
ocunment s encount e uring. browsing to be conveniently prinpted on
t he near est*Hét" aﬁ%gﬁ?gh?%vgm*ﬁgnﬁﬁﬁ%b%%g@vg?éﬁ??gﬁE@@TP&FFﬁ”EH“E@haIf of a
print er pravirder fec abick-tameh donmricegngrrsconmissipm,Codgasationcieks Iifi the pginer is

publi cati ofg. iy i84 N akh&r REQYIHG LroSighr | Nters. Such income can include
advertising fees, click through fees, e-comrerce conmi ssions, and

transaction feesEacfifiser plep b p petpage pesountiZfahich i wsidgo aswpulate Mist-debiis apker i s

t he pri nt edredas QUdhAR fhosdEREibAISI lther& il Garagraph® L PRGE dASKIE QW) tincRAA: Miegt:)hdi S
used to accynul at e, m cro-debi an credit .such as, those, descr.i bed in
the. pr ocadiig st SMond SbaS el RGen&t FEY bubititef S i 55y o5 and
t el ephone stintsepsy, nugibabell bipmefie reegrdse 8178 tGtainiingc the disan’y eprodsdagignamgedi8yery and

| ocal i zat | BRerpHRiid BESs nANVithAk 8L 898 b InfainlRELEA o §Jsferm; GRNGEA NI NG t he
user's encoded signature 818, ingerprint 819 etc; a handwiting nodel 819

o f
aut omat i calWYChEFGERPHET! BN ihieh ipEmERg PAREsSEEPe M3df nent  card accounts 821
wi t h whi ch2.22conRavoeitesflagtnrent s can be made. 2.3.2 Favorites List A netpage

cto. on the not pagaids Her S e  AY0R!driveics) JMS L RaN ARG SRENTON P
user's behhs fetpage nepworkoThedlfst is ainfainedaby thé eptem omthe ofer's bihale disis 9@ahizedasgy ef er r ed

embodi ment hi&&ch%"%i‘ Eoltichs 9245 ARt b Rlinfeh@st Sk RAEAD 1k fe BbQUGadt I Fignde 3- 3
Hi story Llft The systemmaintains a history list 929 on each user's behal f,

containinglrinks to docunents etc. accessed by the user through the
net page sya8.8m HistarglList gani zed as a date-ordered list, a preferred

mbodi t of whi ' Y Ny [ [ i 42, 4
|e|\rr(|; LL{TEGEWO PA({‘I‘%%;\%%%%SI Dudd§ 1§l 855 ol AR B il I Sric 2l vo

documents etc. accessed by the user through the netpage system. It is organized as a date-ordered list,
a preferred embodiment of which is shown in the class diagram in Figure 42.
2.4 INTELLIGENT PAGE LAYOUT

The netpage publication server automatically lays out the pages of each user’s
personalized publication on a section-by-section basis. Since most advertisements are in the form of
pre-formatied rectangles, they are placed on the page before the editorial content.

The advertising ratio for a section can be achieved with wildly varying advertising ratios
on individual pages within the section, and the ad layout algorithm exploits this. The algorithm is
configured to attempt to co-locate closely tied editorial and advertising content, such as placing ads
for roofing material specifically within the publication because of a special feature on do-it-yourself
roofing repairs.

The editorial content selected for the user, including text and associated images and
graphics, is then laid out according to various aesthetic rules.

The entire process, including the selection of ads and the selection of editorial content,

must be iterated once the layout has converged, to attempt to more closely achieve the user’s stated
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The net page publication server automatically |ays out the pages of each
user's personalized publication on a section-by-section basis. Since nopst
advertisenments are in the formof pre-formatted rectangles, they are

pl aced on the page before the editorial content. The advertising ratio for
a section can be achieved wwth wildly varying advertising ratios on

i ndi vidual pages within the section, and the ad | ayout al gorithmexploits
this. The algorithmis configured to, ﬁttenpt to co-locate closely tied
editorial and advertising content, such as placing ads for roofing

mat eri al speci fically within the publication because of a special feature
on do-it- Kok Ghdoretb Q0L LR B BeterdiCeei dob Ol ﬁé S Slheng) S, for Lhe
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sel ecti on D4 adspeswhelbeorirecti on of editorial content, nust be iterated
once the | ayout &as cqnve pse d§S/x:§a.chi eve the
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S1oni 1 cant day - 4@ e @dcaly ek 5o PRGNS ERRYT, Ques. Wiewdlacurent is
laid out, it is encoded for efficient distribution an ersistent” storage
on the nctPagediiet wsrrlompten Prredhetyeea mpitpleaisey ﬁ%‘@%aﬁ‘i‘%ﬁﬁ‘i@ ipfgEnaienar at i on
of i nf or nadbhsatt 0$ﬂ1€(fahgfellt£§'01tt Ornd s}&reagif@matwﬁ @bnsiSts 6thd db§idts @ Whidhithedapahjoan shar ed
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page Iayou Cu ShAVES 5% or?ﬁa ?e‘(’)eﬁoc%xnm sts of the objects to which the
page | ayout refertest oblent@bmdnsrfglyrfmagm texgeaphitady thaFrdenpible Medupfangueget . A t ext

obj ect co s 5 o a A e Ple: Mar ku
Cahguage. () e g B Les T e b R

provi des &P@Eﬁﬂ%mef‘@ PRty OB%F‘*WPBH" W]I“G’i' fext lhbewgﬁaewléﬁdémlﬂ §psedf PEiMge 1 egi on
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automatic translation s toaidwth

par agr aph f or nat &# pepee diect sraggles wbiegstin éﬁéB%%OOanaVMQ@ed qempiggsed)iPEG 2000
wavel et - basgg. ﬁ@ iESReEndAREACD gia%mts.;alaﬁnegfea&mrspmabase@; foﬁrﬁ@Odes a 2D
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39 Table 3 - netpage | ayout objects Layout AttributeFormat of objectlinked
obj ect I magePosition | nmage object | DPEG 2000 G aphi cPosition G aphic object
| DVG Textfl owextfl ow I D Zone Optional text object |IDM.IXSL HyperlinkType-
Zone Application ID, etc. FieldType Meaning- one atermnmarkone 2.6 DOCUVENT
DI STRI BUTI ON As descri bed above, for purposes of efficient distribution and
persi stent storage on the netpage network, a user-specific page |ayout is
separated fromthe shared objects to ich it refers. Wen a subscribed
publication is ready to be distributed, the netpage publication server

all ocates, wth the help of the netpage ID server 12, a unique ID for each
page, page instance, docunent, and docunent instance. The server conputes
a set of optimzed subsets of the shared content and creates a nmulticast
channel f orableatnetpagedayoutphiedttien t ags each user-specific layout with the
nanmes of tMe gt Ticast @il S WNI[Ch bt &Far rly the shared content used
by that |ayout. Thg server then pointcasts each user's |layouts to that
user's prilnt @86 a [t he appropriate gad@kedpRigst |and when the pointcasting
is conpl dimage MUT TT[RGaHLA The shar ed [content on tlhe specified channels.
After receiving its—peinte eachHage—-server and printer subscribes to
the mul tigast chanH ageg%%xﬁ?led |n‘F$§H§Q e layouts. During the

mul ti cast §Grapldch pemsiteer ver and primter extractls fromthe nulticast
streans those obj e“ér%]pl‘nit'?ggédtiﬁ’ totgygts page flayouts. The page servers

per si st entlLy_ar chi \e ecelved. pdge layouts and shared content.
Texiflow Texiflow ID -

Zone -
Optional text object ID IXML/XSL
Hypertink Type -

Zone -

Application D, etc. -

Field Type -

Meaning -

Zone -

Watermark |Zone -

2.6 DOCUMENT DISTRIBUTION

As described above, for purposes of efficient distribution and persistent storage on the
netpage network, a user-specific page layout is separated from the shared objects to which it refers.

When a subscribed publication is ready to be distributed, the netpage publication server
allocates, with the help of the netpage ID server 12, a unique ID for each page, page instance,
document, and document instance.

The server computes a set of optimized subsets of the shared content and creates a
multicast channel for each subset, and then tags each user-specific layout with the names of the
multicast channels which will carry the shared content used by that layout. The server then pointcasts
each user’s layouts to that user’s printer via the appropriate page server, and when the pointcasting is
complete, multicasts the shared content on the specified channels. After receiving its pointcast, each
page server and printer subscribes to the multicast channels specified in the page layouts. During the
multicasts, each page server and printer extracts from the multicast streams those objects referred to
by its page layouts. The page servers persistently archive the received page layouts and shared
content,
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NPACB8- SG 40 Once a printer has received all the objects to which its page
| ayouts refer, the printer re- creates the fully-popul ated | ayout and then
rasterizes and prints it. Under nornmal circunstances, the printer prints
pages faster than they can be delivered. Assumng a quarter of each page
is covered with i mages, 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, allowing for tenporary hyffers etc. The printer prints at a
rate of one page per second. This is equivalent to 400KB or about 3Miit of
page data per second, which is simlar to the highest expected rate of
page data delive

ci rcunst ances, SEI% eq‘ﬁ’%tmahapkg%gp%?ﬁﬁ?‘géc\éﬁéﬁ?ﬁ%%%&mgé é"?ﬁp L ﬂ;@ "Ti
that the Lfsfefes'&h#ﬂlymﬂamwomﬁﬂﬁl@mreﬁﬂé%aﬁwﬂ‘paper supply bef ore the

printer's 100- paggiet Hcfrﬁﬁlrbﬁrlzuuﬁtfaﬂbreﬁﬂﬁ prlﬁtéﬂﬁﬁlstp}(geb fas@XhAUSSych ndRwRYRr, if the
printer's |nternal rinter will be unable to

Prke s oM N O b B Moo Dt dhe e rett i R IRE L on
server thei@kbrie atitowsn perftedoB in t:aes vb K0t suchagere St & ifitomal EEMBUlctibyaSt S.
Wen a cr 'aIllb\Qlﬂé £ lfémgfaryoguﬁgrg QHe’§ﬁesprfn’§r Eﬁﬁse:lt ag'qte Q)'E‘ oftt ]Sakg%]&l%gcomp NS, the

server re-multicasts the correspondi ng share ects ocunment is
printed, Ipralet feﬂf’%worﬁ‘ma@@et %Wgeiaéﬂer wepe w@&be sigilargp, (he highpgt epgypoted

retrievi ngathbﬁ)aﬁagﬁdklﬁzy@ki%Sa&Bﬂb'&@ﬂ&ﬁcﬂks fromthe rel evant page server. 2.7
ON- DEVMAND DOCUIVEEII en a age doc nt i uest ed .on it can
be personalized anam\cﬁ‘yﬁ %b\l}oenrne (pumgmces ch® %é”ﬁl%“ané’mgrmﬁs?umf%ag?r g'g?fggi

However, g<hatde vichwilieeiable meledm&héﬁ p@@n@aﬂ! befadethe prarey’s i @)-mmdeterndistoegt | y t o

t he requesctaf,dgg,lpgxwlgte‘{ w t hout the use of nulticast. Wien a non-netpage
docunent is requested on demand, it is not personalized, and it _is
delivered via a H%‘gﬁvﬂn‘éfl@d’“ﬁ‘é‘tsﬁﬁ@%alf%?%fi?ﬁsﬁﬁ“Eé?‘i?é‘i‘e RRAFCHI PerPlAit s it as
a net page rmmwmani mulfcastivdbDib et deOirsYBlicl netp e SEIlVAIDN ieBreBthGEE hikhvs piidance of a
netpage pupliGatLaN.SET KShuicl e wASH PAGR T ORIBLE I SELYRE, NA5 kg edge of
various |nternet document Tormats, inct d“ Adolde or e Boelient

For mat ( PDRyurs, éﬁ@ﬂ%mtwﬁﬁW@mﬂiW@wefWM) I n the case of HTM., it

can make use of ohdd& J&mgtrlsrpeﬁai ldtﬂnﬁt@r&flp}otaﬁ'ce%%;@&?dlpﬁégeattaﬂr fhegent Véb
pagesmartultl-coIElrmfo table of contents. It can

aut omat i cdFf§ ™ eAEPagy Y“é‘fslam{@ﬁte%%\fﬁ’&% HEFERPPS? Sf7¥iked to the requested page.
The user Zan tuOs-Demme Dtusentsr via a preference. The netpage formatting
server makes st aﬁ/fﬁ eigsgeraé‘oqﬁe4? Y1s@A on dRGAUHEAY, %é?&%h%% hd\vldtifl%red%nd
persi stence, avai N6 on an nte net docunent, ts origin
and f or matmuch thersaraeay #erfomH Hofveydt, inesr (e iscocbatehrontensr delivesy  masa bot h t he
net page prdide o A 1equkdig: alPRERuARGS: saiMak. and hides know edge of the

net page system f Wb serv
pag y GV%en a non-netpage %ocument is requested on demand, it is not personalized, and it is

kel y

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

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

and hides knowledge of the netpage system from Web servers.
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NPAO88SG 41 3 SECURITY 3.1 CRYPTOGRAPHY Cryptography is used to protect
sensitive information, both in storage and in transit, and to authenticate
parties to a transaction. There are two classes of cryptography in

wi despread use: secret- key cryptography and public-key cryptography. The
net page network uses both classes of cryptography. Secret key

crypt ography, also referred to as symretric cryptography, uses the sane key
to encrypt and decrypt a nessage. Twg,parties wi shing to exchange nessages
must first arrange to securely exchange the secret key. Public-key
cryptography, also referred to as asymetric cryptography, uses two
encryptioqskeys.sg;%lﬁI wo keys are mathematically related in such a way that
any nmessage encrypte usi ng one key can only be decrypted using the other
key. One o031t hesERWPIQERAPHY t hen published, while the other is kept private.

The public key i grpagsbhl R vRA Hilct RRYivEBSAMSn, lbasma@agein@wm hakder of
the private ke Once enc%éPted using the public , .4 nmessage can only

be decryptaéawrt?g IGRIIERIE & fppsgipns Thopegre m?ﬁlaise%m%ﬁf@%@ widgpread 6581 exchange
nmessages WRyh@mmghm@smmhﬁmhagwtanmmﬁhamgmmam@a@rmmmkbymm Both ensesr ef t hat t he
private ke %%#% @gcure, it is normal for the holder of the private key to
generate t K pair. Public-key cryptography can be used to create a

di gi t al S|gnatur8NEWHEGﬁﬁmﬁﬁ$%@$0FﬁéﬁbmPV%@@ﬂﬁk@ym@&ﬂW@ﬁééhéw@ekﬁéMm hash

of a ”Essaﬂ@mﬁmﬁi&ﬁgﬂt@Hﬁé&@thhhﬁmﬂaahmﬂ§bﬂgdﬁﬂﬁ1&%@¥§Eﬁyhﬁyanﬁﬂyﬂﬁe can
t hen verlf t hat .t he encry&y ed hash constitutes the "signature" of the
th

hol der DTG e Rty respect to that particular message by
decryptlng t he eh@typﬁedymagﬁmysﬂmgmﬁheipmb&i@whmywamﬂmmgmmﬁyhmgnwthe hash

agai nst NGRR3R0 Tl huoliOf AL A S aRRERAEtf A B8 80wd NN the

recipient o nessage ‘can veri € nessa nul ne and
that it hd§mﬁﬁﬁfﬁé€ﬁoﬁw %?%ﬂT¢%m¥%&ﬁ§@ﬁ*mwékﬁﬁk%“®85¥Fémkgvh@ﬁgﬁ@%braphy
wor k, therge fims 1stkqat pvaR. 'M@)éuﬂl]@ k@hssdsdid o) utcgrp@ugb]lnéseagkméﬁded whi th6 Boigr BMRNT S
|npersonat%gg m: LS i S t{ u]t¥ n eughQ acert%f ¢ te% ) %Frtlﬁlcate
aut horiti &87¥A ycerfa¥ngﬁ E&G ﬁ%rlt ¢ PRSPl ge f55P %5? i PRk ch
authentlcd@m§ﬁmheo9@Wﬁeum$@m%b%ﬁm3@nwsﬁﬁubﬂvmﬁmevwmandméﬁms@ﬂeh$hwdentity.

The certi fiLalf AU AkeY Bldchik8Bis hiRARGT HRARIdS: df@iﬁ%&aﬁe}ﬁ{eP% Bt dll NY
identity documents, and then creates and signs a digital certificate

cont ai ni ngYP¥ person's identity details and public key. Anyone who trusts
the certificate ammhnﬁk@wngamyuﬁeemhempwhéimg&BMmmmwnmemm&fﬁm&mﬁa&e with a

hi gh degreg of cert nuine. .The have.to verlfy t hat
the certi ﬁ(l)éaatn S |°n %‘ %lémessagelancg&d’eﬁ etﬁ%&e{r% TFC Vateke Ut RO ty, whose

public keycah élewmyﬂi@htbwcww Iﬁ@s&?nsvtrﬂawaa@lng ‘ohthé htéﬂmf mespﬂvatﬂm Vit key
crypt ogr anbped: & 1ADpaicHiSaEksd @rdec@grpangolh@an&%ted hgdhgaggtwﬁﬁhca@pana Qerpir el y
exc hange St]?echrag};[ agglgsst %I{e?nr;ssiégeeylf me%%ﬁ is ap;}éncﬁad ¥op Eh ess pe, ytheln Sthel{es:c?p?emf c())frtheal | other

message can verify both that the message is genuine and that it has not been altered in transit.

To make public-key cryptography work, there has to be a way to distribute public keys

which prevents impersonation. This i3 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 envirenments, public-key cryptography is only used to create digital

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

purposes.
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pur poses. NPA088-SG 42 In the foll ow ng discussion, when reference i s nade
to the secure transm ssion 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 secret session key to
encrypt the nessage data. A session kgy, by definition, can have an
arbitrarily short lifetine. 3.2 NETPACE PRI NTER SECURI TY Each net page
printer is assigned a pair of unique identifiers at time of manuf act ure

which are storeg, pp fﬁl%%g%écﬁ/sm%%w réfé?enrc@?s B£dentBedlijeb hil8od6F Page

registration server database. The T i a unr quel y
i dent i fi estorEtpR fepeera Wa%er?émtﬁre@lﬁa@%vehé@mwﬂymeﬂgesdbmaw p@t@rgb@@cr et and
is used V\Ih;ﬁé"lsefvhl& q@ﬁlﬁmeeﬁutuealcitesrle\blmrragb@& ertRcte@cateROhfRy, VRE e pdﬂhel&yl he

printer conne network for thefl st tlrre
i nstal | atidn. n%e tﬁe ctem% A8 xcrlf'a B &L BTYR/ Y va{i] & SR ﬁ%?n U5 ™% r ansmit s

t he secr etsedre) sgppion kebreo pubybt ttr,e m@ygfs@@uﬁeatsym lcyy,tbrxeief’unt@tl,pagbm gga:@tm i on
server. Th@o@ﬁgﬁﬁg conpares the secret I D against the printer's secret ID
recorded jn its database, and accepts the registration if the |IDs match.

It then cr¥ites 5FHA§‘F5FH§TE§SE@+'W1=| cate containing the printer's public ID

and public SI gnaEuhaetﬂﬁgypnmd aSslgedeSpatr BRunGRE iiérfu'ﬁ&ait@mie Bf thddGfacnir@@higd r at i on

dat abase. a.resore p (ge ! ee%l 2t I‘ EI Ort]er%n%rn\ll Ene a%e re%sirat?'otnggr{"t Idafta!bgsatﬁ gruﬁt hority
for netpage printers, °sinc as " access i Nt OF et on &l | owi ng

it to verilo2py pubtieandiugigyed 1ti§nt1ﬁ6¥\l¢@mrietcrwsélue s eetivbd sThe gecanddPb secmt | on, a

record is Eglagage@q,hénqhetﬂggteﬂgﬁ,g@%t&eggﬁ&gﬁe@\;,drpn server dat abase aut hori Zi ng
t he publlsher to_print the publication to the user's default@grj nter or a

speci fied print e EVePIYSUUFREAD TerP2ee geuyorls foribegirstfimg affer jusipllation iy er | s
addr essed dr@teda ﬁ@aﬁne(puﬂha/pnu&%y patITthrdn€niss kg sett Myand the pydlibiey sdorely uﬁilerlg t he

publ i sher o X o Yerilies, mviayd he
Fegi st at oy el ioR LUE TH o Sl B RAAPFLNPhe MBI BB DI Bieed T
publ i cati of it databe, @BG@FHW e regiyigatipn 1f'FﬁéDi)m@¢él étéheoéreat@se%nﬂ Pigesa qetiificatd gnat ur e

usi ng the gautihihg rmerprﬁnepy blie meynd QbkAkiRRErel EQMidiNGoresPHP lbBRGE" i§ the _
certifi cate in the registration database. The netpage registration

server accép %”lor“ gthé%t s to add printing authorizations to the database, so
| ong as those refastpageamstmtion tarat 8¢ av b eertificpe milroetyifatnepaee ptitord, biecept | Nt er .

3.3 NETPA%E@&@@@JM%aE&%o&%;%Q épﬁ-lhehﬁm% igned a unique identifier

at tinme of manufacture which is store read-only nenory in the pen and
in the netpage r&§st psat Ubtritse foepublicgtionh a &ssord Thigealsd ip hpnapeg iseigibeny
identifi eseiviiQlaf®ite Sithotif®: AEPDAGES B QLiMQEKpublication to the user’s default printer or a

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

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

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

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

number of pens. A pen communicates with a printer via a radio frequency signal whenever it is within
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A net page pen can "know' a nunber of netpage printers, and a printer can
"know' a nunber of pens. A pen communicates with a printer via a radio
frequency signal whenever it is within NPAOB8-SG 43 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 transmitted in the clear. A pen4§;ores a session key for every
printer it knows, indexed by printer and a printer stores a session
key for every pen it knows, indexed by pen ID. Both have a large but finite

storage C%%@%kh% h&%aéﬁc%%' 2 a#fé(rﬁner Qﬁé“}’e%leh Jlé}rrgg%iar&ey?cﬁéﬁé & o RysON @
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supposed to know the ? % %ﬁt be, LP ﬁanF%¥ beﬁfuse the pen

bel ongs to a usef PRRECTTE SPEGH K & &got iyngh i knoph dndgier Ry rejoter Y BF nter is
meant to ksrosy atskesioplay fyuevergdpadirkndys, infaed bytpen ). Boththes atlivge awfiomabiage pen
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server. Thg 1&%&0‘5%?00%@%%@ El%lt@‘lS&?ﬁéﬂ!ﬂggh%%){hefﬂaﬁ, R a%}ée's Riehhe ARG PRR L O USE,
and securemétransmts session key to the prin It also transnits a

copy of t HE"EHESB Pk weﬂrfé?fﬁlﬁ%‘éla atwhrmehtémt&éﬁﬁ%r%wﬁéwwaﬂ&e key. The
printer stores theddsesss tpublRyD) i el talalny 3 sebiadkeyxedhahge k’f’:)h&'hepejﬂ-eﬂcﬁluge and

bransm ts DS SUCIURLEG ESEHAN KRR DS Aitec NPT SLELES il sessi on

key inter naf | Yy, | nter e pen can
i nper sonatreglaratp@nthﬁ nenttiwnpteﬁs raagPde rhammm @ﬂ&ed@mﬁr traggypisy ﬂa veeH) togken  can

decrypt t h%gﬁ@%@éls‘ﬂ-ﬁhokx%%v& rm%m&rgsfémgyagéaﬁon%y IR Gtfe. pnmbleﬁdqserp{oeﬂé faﬁtsl y
unregi stere i Ster use unti |

nis first re
linked td°&" stéaPS““tA“’i"éﬁf‘%’t“égE’dh%’ﬁ’Pt“‘ “ﬁ{ﬁ Bﬁﬂ%‘ﬁ"" °%RE§§SGBW G%T“F‘Bﬁfﬁedd to be
used to re«qthe@tpemamkbyfexdhhnge key it pagre stongsibe segsivd kpyanmernaly) isdexed by npdndbns, to

regi ster a,ReWaHaGhe byl sGliol 0 EVhR e b sRHE ATBGGAk] Mteln%lgjf(ﬁgjexecpr to

add a new pen to an exi'sting usér. e penh uses secret- er than
publ i c- keyYéis@rgpiiPon because of hardware perfornmance constraints in the

pen. 3.4 SECURE maﬁl\mspm iﬂ@&r@ﬁ@@aﬁe}i&hﬁé@eﬁ ERiReiibBpréthL, 6y 4 é@ipdh Of
secure docu nts S coupons. The netpage printer includes

a facility t o BRI ntsesmﬁl?ée?’rrg’gﬁlse&ﬁ%fepm“fl only do so on request

When a previously unregistered pen is first registered, it is of limited use until it is linked
to a user. A registered but “un-owned” pen is only allowed to be used to request and fill in netpage
user and pen registration forms, to register a new user to which the new pen is automatically linked, or
to add a new pen to an existing user.

The pen uses secret-key rather than public-key encryption because of hardware
performance constrainis in the pen.

34 SECURE DOCUMENTS

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

The “watermark™ printing process uses an alternative dither matrix in specified
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from publishers who are suitably authorized. The publisher indicates its
authority to print watermarks in its certificate, which the printer is
able to authenticate. The "watermark” printing process uses an alternative
dither matrix in specified NPA088-SG 44 "watermark"” regions of the page.
Back-t o-back pages contain mrror-inmage watermark regions which coincide
when printed. The dither matrices used in odd and even pages' watermark
regions are designed to produce an ipgerference effect when the regions
are viewed together, achieved by |ooking through the printed sheet. The
effect is simlar to a watermark in that it is not visible when |ooking at
only one sigg...ab Ll &ga%age%@k {osoaékq,ﬁées %mm dif6-i %aee&m%q 10%9 %, nor mal
nmeans. Pages of secure ocument s canno copied using t iIt-1n

net page copicifethrariraiy The Siher paticssiseieia tofid aad evgn a%%/e*{atewlereeszrtseﬁds to
copyi Ng nedepages ptauddQh PREEeRVETCt BOhOREPIs AfcSriewe 0 the adlRGd TR RbiSneAl €
typically gener %t%necﬂ% Jart of e-commerce transactions. They can therefore
i ncl ude t H& er? ?ograph whi ch was captured when the user registered
bi onetric infor ﬂ&teffmulswmlhrtphefaﬂqma;kagézamegn@t\mmmm lsakinget quiyame eléscr i bed
in SectiONyrderp Aég%dg[oe%@g@gpagélggbpgd%%aemgﬁg page docunent, the recipient
can verify its authenticity y requesting its status in the usual way. The
uni que I D of a sEABEYY syBE dAEmenty @rphbscopisd psine s buiitip netpapg copy mechasy e
docunent , d&afebaarcsttidndOabYTRMhis bikndd © c@b]h@ﬁaqta@e@l oﬂﬁq;ageemﬂe ghtdslies. t 0 prevent
their predictiog by o onrtatgen slgaluc gorragg § Ofe_commr docurment verification
pen can be devel oped W PHT Ba%al? ' Fication VI ure, to

support edbyefoseingude fhe pllsee s e’mtwfﬂpb rwhith me&ﬂeWheﬂ |ﬂ@a1!5ﬁronqglst@¢deapmsﬁim ei t her

the wat er riﬁfﬁﬂﬁaimfm&l*ﬂ{% Hﬁ%&reé;sﬂ%ﬂ&ls@;g&aﬁhesa{b@dﬁ%EéﬂB@z in a cryptographic
sense. They sinp i cant obstacle to casual for%Fry Onl i ne

Y
document verifi c&%ﬁ’“c}’r’iesemeﬂé’?“ﬂllaéfﬂuﬁﬁ'?agﬁ§?°Hﬂe“é RESPIRELE VT PetheRiFibli des an
added | evdly rajuesimCitsrsiatuy invhetseal i mtay iThe tregel @10l of Dseture Sochihdnt Is onlpedlidenrither €l y

i mmune to ﬁ&% hg\J d rnms

subm tted Lé;%%gg?lg%%c@eg I vere ?%I l'y atﬂlg(t'a grnﬁgéoﬁgg% s%XéE,r%ve td‘[wgrre

per si st entHrpichprcyiopragumsiic ﬁ@&eﬁaﬁéecﬁad@“@@# yeaifigation genjcan by [esielepedrvéth beilsos si bl e
for reci pl@&&&a&eﬂmmﬁdﬁaﬁ@e dﬁhﬂp\éﬁéa}éypoﬁﬁ@%ﬁ&ftz&@n&ﬁﬁ&ﬁ%ﬁﬁc@ﬁﬂe through the
system as descrjbe Section are al so ssible for the payee to
repudiate. 4 EL ‘?f‘ t%WEﬁ&E "ﬁerip 31| SEEEF RN P PRARSACTI ON
(SET) The soet.phgesispls penies egnifidag dBawisrte cishad ddrgeon iOplinErdanse tvedivat{oBET)

system as eumy ubitieSa veRANERILy, SYSHE B addFilvel J}@éélnngwm&ﬂs deyal Qg daPy
Mast er Car notemlrelylﬂg}gme iosforggnggnl zed around paynent

3.5 NON-REPUDIATION

In the netpage system, forms submitted by users are delivered reliably to forms handlers
and are persistently archived on netpage page servers. It is therefore impossible for recipients to
repudiate delivery.

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

4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

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

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

certificates containing their public signature keys. The certificate authority verifies a cardholder’s
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cards, and this is reflected in the term nol ogy. However, nuch of the
systemis independent of the type of accounts being used. 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 cardhol der's NPA088-SG 45 regi stration
details with the card issuer as appropriate, and verifies a nerchant's
registration details wth the acquirgE as appropriate. Cardhol ders and
merchants store their respective private signature keys securely on their
conputers. During the paynent process, these certificates are used to

gl(')l: Ea![ l)y t h%glstlxg ntdettaﬁ %b en(?a;d(%%ﬁe?ta?]%)gn%ﬁgz{ & dr}iovedtg eé re]l a gan% 3 xggxléjut P nl e{al SS tare t ][ Sem
because cawalﬁbq @emrerml anmrmﬁqc@r@fﬂd‘kres@ n@n@antscs@rq fheiy @m@@e p@ate@a@m%r ed

bur dens onByeyd sadufdy dﬂﬂ%ﬁ'cb&hﬂu@b&stg@la E%‘leﬂtp%c@ss QRECRARARE 2k 83& todRhally
certificates on a server (3 %I ve t he cardh&fder access via a password have

met with s %ﬁ%@@?@aﬂwﬁlc T, RVR/EEPE I bR Rt R S RYE e BUE%Hh t he net page
regi stration ser $EFY haa@btSetdsenadqpred xydefyopartlyhecame tpétgertistitenanté ofteysaine

dhol d t
o aut hent! Tarie” s OBAEET ull BHR0 B0 Saus ek ARG (LB RFP L D e i <

pen- based, cefifeatsy popestves a8d gsedbe qaglhqldppacgeypyia %P‘*éﬁf'}’mfd heis mst itaewawecegonsi st i ng
of time- vasyi ngsgepAmﬁfgl on and pressure. A fingerprint bionetric can

al so be used by EI][ ni ng a fin grl nt .sensor into thgj Bﬁ al t hough at a
hi gher cost. The @E‘p‘% BiGHET TRt R APV APYL e h Br N BRRRER YR ¢ he

bi onetri c, (iadt cariieldam nl$6 T payatettomnsasipect s of the system The first step to
bei ng abl e t0 Ml ol RAKHERL SiolSiifsdo hAUMRAE fre bllPurli 3ffords HQMGAGIC W Lh

t he net paglge registration server s i's done 1N a control envi ronnent ,
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car dhol derﬂﬁr@gmfmcrr@tﬁgwﬂpn@c@weptsoftk@mmet ed, and the resulting private

signature key angnCilhf foaheart t@m%ﬁe%@?%aﬂxﬁém& E@o Q%@té}%%ﬁ‘er s bidRetri@] S
paynent card information is also stored EI Vi ng e net age regi stration

server endﬁeglf“?‘p%erff%ﬁ“ﬁ‘&’?lsmr Wsé‘%‘l‘m%l%‘ atopro "é‘e‘ﬁfl"”é’mﬁ%ﬂ exaPPl ParkETheRay nent
transacti cme bibfk@t: dahi@e Uzﬁ)&lied&\‘/&afszuﬁ| tine 8 Wpnkdre Sdehit@ ishieOfE! The bidnRirie &Pl et e a

paynent , l.eqh net page qorder for t he . securely
{ransmi i s e SRR R i SRSt B HRAPE AT (06 Tar LBy PRl 7011 e
net page reﬂéﬁOqunta@ﬂmPﬁPE@ﬂxﬁeqi linkpfdo glesr rpeord. \Re |SET exrdhdidsr Inteistrasion ipeooes tih respect

to the uUs@fpibElenhd b edulg ﬁzﬂﬁe I@i@ﬂm!rﬁcey%{?cdcefnﬁﬁm L&A A6 ligaas. the user’
proxy in conpleti ng t he SET nt transaction. 4.3 M CRO PAYMENTS

user s payment card mformatlon 1s a so stored, giving the netpage registration server enough
information to act as the user’s proxy in any SET payment transaction.

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

4.3 MICRO-PAYMENTS

The netpage system includes a mechanism for micro-payments, to allow the user to be
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
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The net page systemincludes a nmechanismfor mcro-paynents, to allow the
user to be conveniently charged for printing | owcost docunents on denand
and for copying copyright docunments, and possibly also to allow the user
to be reinbursed for expenses incurred in printing advertising material.
The |l atter depends on the | evel of subsidy already provided to the user.
When the user registers for e-conmmerce, a network account is established
whi ch NPA088- SG 46 aggregates m cro-paynents. The user receives a statenment
on a regul ar basis, and can settle any outstanding debit bal ance using the
standard paynent nechani sm The network account can be extended to

aggregat e SERSEL infld pagmzn%eshe‘ R nQ@eWng'sﬁt@xLlélt omlrggnlar WRN! fa %Ségm@ta&erw se be

presented to the user in the formof individual statements.
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55 in the a bse cuent thr e gged wth the
transacti o‘ﬁou ,ISO%%'W{S%eePgS%I}e?(%a elugeﬁ | S eo:}e 9/" gag tat'ﬂ?‘:’(l)n‘?slest abl i sh an

appr opr i at®4 cont ERNSAGIONShe  user' s |nput When i nput occurs through a page

which is not us eﬂ?v‘hgrpﬁ&br r&cﬁcstsrﬁ%@@é@@ fna ﬁaﬁﬁulﬁgﬁglkmh bdhtixt, ﬁy%h&ﬁﬁl ib Q)@e user's
uni que |dent|t to establish a _cantext. pi cal exanp i nvol ves addi ng
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cart". To witchewhsattoe (1) aet thSapplidaiaytherebly @MEWREtbIEINA apiiépiiate cafefifod the 60 known
to the netlgg}gqn systemis not divulged to applications. This is to prevent
different appli PCati on providers fromeasily correlating i ndependently
accumnul at ed behaWhey iput ogpyms ghrough ¢ pagst Wirlds nat ghestnedfi, bpweser e ppplivatitread

mai nt ai NS Ak @eaiayzgmsm@ﬁh&hmpEbséawls]b@tcae@@maw hmA@ v ARs MARL AL | on Vi a
a unique alias in Fi enever the user activates a
hyper | i nk Oé’b@%r&pwt?dhcagﬁ%p“gf’é R e ‘8““a]at PPipgItaE - R"Wé"“’r‘?b'gb%res MY server
asks t he rewpagée pmgxesterm@c)mwnseﬂwmtpagﬂyﬁmmsdt aitvegdd lnenpplivsiod. Abied to
applicati Al The
alias ID Olgevt%ﬁg%% Pseitljtl?rgnﬁﬁtggﬁrto %}ﬁ%ﬁ&ﬂt&sﬁg? aEu %168 Ia%ng)étl on "J‘te??féﬂagﬁ'gi cation
mai nt ai ns ¥ffate i nformation indexed by alias ID, and is able to retrieve
user-specific st amealetpsge%grmaﬁoar@erw:t;ﬂa@w mARH RdgehyRbus rhfioghpRtwedndent i ty of
t he user. Thec? ) 1[;illtansoamau nthal 156520 +nde ndeﬂt ertificate and private
si gnat ur e ‘Key"TOrPRECH" 6 2 "A0E 8 Vs AP ST Pogie] BWSFECEed gn
applicati dnpttrluram%aﬂdtwﬂbr&s “waisitretiattfbutf the lhv@axmge sats'ermgcsdnlm;tpage registration

appl i cat i QSRS kikE e aa‘s&na&atam@m? @S Rheier LRESYR TSR, 1l L4 1PGsPr oduct
bar code (LTPC) " i nk" activations, the system records a favorite
appl i cat i olfe s H%ﬁé‘l"‘fS“B‘%““?%%%%@Fﬂl?kosrap%}ﬁ?‘mﬁunber of product types. Each

application is asisopplahtd MMntalhs &ite afi@hhtidatiddeddd By alias R rand andle thuRysSt em
mal ntal NS a0 cnecific state information without knowledge of the global identity of the user.

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

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

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

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

of publication.
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account on behal f of each application provider, to allowit to credit and
debit the provider for click- through fees etc. An application provider can
be a publisher of periodical subscribed content. The system records the
user's willingness to receive the subscribed publication, as well as the
expected frequency of publication. N PAOG88-SG 47 4.5 RESOURCE DESCRI PTI ONS
AND COPYRI GHT A preferred enbodi nent of a resource description class
diagramis shown in Figure 40. Each docunent and content object nmay be
descri bed by one or nore resource descriptions 842. Resource descriptions
use the Dublin Core netadata el enent set, which is designed to facilitate
di scovery ele Core netadata conforns to the
VWorl d Wdeg%/éb %%F%P%%ﬁ g edsagﬁé%@ Description Framework (RDF). A
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cut short Cﬁgpe%fﬁl?’hé’édledﬁeré‘ﬁ?‘}cfl‘%w‘@élﬁél‘é%ag?iYStEi%rt| cipate in a protocol. 5.1
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subscribe to a perio (s u ion us er edi € laid out

di f f er ent | Egch eniity isrpamesaicd brsh restdpgle epmigining Itﬂe xlswapfeﬂlt entityomd @dprtlelhpolmnch as
t ext obj eGhseseiififhin HREE oA S6Y Duridd1Be Meﬁtiqn&isﬁ nhed@hhe/@wwmsqmgi
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poi nt cast , g i {185 9 “SHfk PR T ° Fpfospasa éﬂualeﬁ?ﬂg?ceﬁ%?l? PrpfREPls
applicati mons(dereeher@ddaiot sbuar gr désirbsdntitatlfilinG af peh@ellyrenthott B bdn fsah edigc h
docunent f APt 12. It then sends each docunent structure,

i ncl udi ng (‘lre:%%égtdocffk Qe%nealrp\El)oE&({led page descriptions, to the page server 10
responsi bl®1 f or PYRSCEHBEOMBFHVEBY RRGTPGOlal | ocated ID. It includes its own

A preferred embodiment of a subscription delivery protocol is shown in Figure 43.

A large number of users may subscribe to a periodical publication. Each user’s edition
may be laid out differently, but many users’ editions will share common content such as text objecis
and image objects. The subscription delivery protocol therefore delivers document structures to
individual printers via pointcast, but delivers shared content objects via multicast.

The application (i.e. publisher) first obtains a docoment ID 51 for each document from an
ID server 12. It then sends each document structure, including its document ID and page descriptions,
to the page server 10 responsible for the document’s newly allocated ID. It includes its own
application ID 64, the subscriber’s alias ID 65, and the relevant set of multicast channel names. It
signs the message using its private signature key.

The page server uses the application ID and alias ID to obtain from the registration server
the corresponding user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for
the applicaﬁon, 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
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application ID 64, the subscriber's alias ID 65, and the rel evant set of

mul ticast channel nanmes. It signs the nessage using its private' signature
key. The page server uses the application ID and alias IDto obtain from
the registration 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 N PA088-SG 48 page server's request to the registration
server fails if the application ID and alias ID don't together identify a
subscri pti r | t i nst ance
R e e s R S
printer. I@mmﬁéPﬁH%QWFﬁ&‘relevant set of multicast channel nanes for the
printer to list emhetpage debvert m@mllbﬁkyﬂménhamﬁgd Mstahkd DG ALCHRAGEC!fa8 t O the

li cat Oy L di stributed all
of "t he- doctisuiont Py e B0 Rt BupBR: ERiabPud it bl 27 Do

rel evant pagesfsréhe\pemtsrmh&tenm,ll ticasts the various subsets of the shared

obj ects on the mh%memlhxnewa%@aﬁ@pgumst&cﬁ§;ppﬁéa§darf&|ﬁﬁure§g¥encepage servers
and prlnters noni tor the appropriate nulticast channels and receive their

required content O’Ef’ﬁjﬂé‘c‘ftpghcat’faﬁé’?s distgbuie gl of hedlopurepopnuisde thiesubsibesi ousl y
poi nt cast sdl@ﬁddrﬁhﬂﬁars SiartheQtieiam Page EirvGs, &lnkudMSsistie afag aibsSaIof ek Shaireﬁ oajekﬂs conpl ete

docurrentst i dat abases. .and, i Iovvsth rinter. nt the
docunent s. ezptr bﬁﬁ_?ﬁ%b %f‘ %ﬁ@f@f&' rifm teer?lrngla%r Mbodi o l~1‘attet of a
hyper | i nk reidtcpsy ghavepls e atceieetheif @qw®mntqnh0‘ﬁcguﬂw45 thapfpéla ttapméte ted i cks on
a net page ﬂNﬁohsl@pdﬂﬁJaﬁ@gﬁme? Bructhd€ TRE RIS HEPRE GBS0 5&3%01@1&&&(;&“@,1& he

near est ne pr| n er 601. The click |dent|f| es the page and a | ocation
on the pad% S ?@PWSQ?P@%FW"WB% FHED 61 of the pen fromthe pen
connect i orb.pr ot oH‘tﬂERuFﬁthnomegommerm nes, via the DNS the net wor k

address of the pﬁg%feﬁré’c{ HhaiddRoiand hn?g:tlhatno%prgg‘cot]s&%l §n F 9 ID 50. The

address may alrea elnits cac as rece y interacted
with the sanme pa&’éena'lﬂlﬂmdﬁi‘% W@Ptp{gh@ﬁhﬁmtﬁmmg theipen qgmmuti@ies fhe glickigrthepr | nt er

I D 62, theacpagerak stk 6bil. Ghe cHcl GRAHFRNNE Pack BRI PRGKIoS B MEhage THR pRAGE Server
| oads the page des&cnrgjogz] n. 5 |de tified %) t he age | D and det erm nes

whi ch i npd"?r ag}’g’r?ﬁ’ﬁ ghe eé‘ﬁ’if“’mfeﬁ "BIPER i es in. Assuming the

rel evant i nput eTlanJBmtrdesnmes hyaplarDNSntheeémmme&mmebigesmgmaslsrdlﬁgr t hen
obtains t h. ARRALIALAS AP hEAk! B JRebd Ak ind Redifls receilftaithiar M s,

via the DNS, the ne s of the application server sting the
appl i cati dﬁthThf SW%%B‘&@%@%#O%@@%@%W@M%1?62 distoagerD prigelic
cor r espondbdaghnys@s pakf2ef. from t he registration server 11, and then

allocates a gl Obﬁlel ;Xigeusre]}v%l’ioeadp }ﬁe%ggleldgsiéngtl%rgge‘?enutllelf:i) by %e%gg% LB c!i getermmes
which input element’s zone 58, if any, the click lies in. Assuming the relevant input element is a
hyperlink element 844, the page server then obtains the associated application ID 64 and link ID 54,
and determines, via the DNS, the network address of the application server hosting the application 71.
The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the
registration server 11, and then allocates a globally unique hyperlink request ID} 52 and builds a
hypertink request 934. The hyperlink request class diagram is shown in Figure 44. The hyperlink
request records the IDs of the requesting user and printer, and identifies the clicked hypetlink instance
862. The page server then sends its own server ID 53, the hyperlink request 1D, and the link ID to the
application,
The application produces a response document according to application-specific logic, and
obtains a document ID 51 from an ID> server 12. It then sends the document to the page server 10b

responsible for the document’s newly allocated ID, together with the requesting page server’s ID and
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hyperlink request 934. The hyperlink request class diagramis shown in
Figure 44. The hyperlink request records the IDs of the requesting user
and printer, and identifies the clicked hyperlink instance 862. The page
server then sends its own server |ID 53, the hyperlink request ID, and the
link IDto the application. The application produces a response docunent
according to application-specific logic, and obtains a docunent ID 51 from
an I D server 12. It then sends the dogyment to the page server 10b
responsi bl e for the docunent's newy allocated ID, together with the
requesting page server's I D and N PA088-SG 49 the hyperlink request ID. The
second pagg, ReLNe a&ngps the hyperlink request ID and application ID to the
first page fver 10 obtain the correspondi ng user ID and printer ID 62.
The first page s&hoverontepeserver seridethe bperkighrequpst I and appjipsied ik the Brjlrest  has

SX pir edt Ofsedvér td mauathﬂéoﬁé@a@mg uRP1Y dn6 Bkt TD s:%T Eﬁe ﬁ@t\%@é&qqpf-lg@ecﬁ tﬂfeé&;ﬁesﬁ' I Ioctz)gt tes
ocunen n an ur ns e newy al |l ocat e page 0
the appl i c’gﬁ?’? %’ﬁer %ﬁ?“?%ge’?gmgg‘ga&%%ﬁﬁ‘é‘?ﬁhc"t%“| ts own database, and
finally sends tHe spagepdestver gloran sodugerd mptace quigspd Dy Sprréarbete nehite

hypert i nk dubSkaBag By ddlohiifn GulPANARIN dobbBASAR diflabfl R i Ch

case the first ' page server Includes thé transaction e nessage sent
to the appFhde §e pisa desariptiens iy hegg@estipgerrinighp| i cation to establ i sh a

transacti on- SpeCTﬁd}ﬁfpeﬂQth@tKﬂceﬁl@fmﬂlkﬁ@ahﬂMhﬂ dfsath Y 88, inGihich kise thbBrshy per | i nk
requires a_user "alias required” att |but is set, then the
first pad’ggesseefv\%lrmhsl%ﬁg’s tbmésta?'ntmfl A8 BAR PEELEhY t{l‘ih%pp[\ TP | Pﬁl?nosfvséfbepl i cation
| D 64 to tanplicategiossplish orpnsdioverecifid dontey faltedymrlnbictijatist t he user 1D

correspondi ng tolfm%ﬁﬁ%kkeﬁ)ulféy‘éus%léﬁs th&s azh;h@r%quh@ Q" Js%ts&gnpﬁléﬂxgt to the
application ID and t user includes the alias ID1n the nessage

sent to t HEEHSFiEdt PEhte Pea@éwg}he[%%mawaﬁﬂ%w tido Be fegisiratiamseryer

user - speci Ifllt@obﬂ:*mnioeﬁéit tlfeﬁ)fer IDh@rrbypdding tonhe pa€iD Badilsoak. alifs I3 6%&%&@ NG

RECOGNI Tl [ .stroke on a ne e a net page
pen, the p o il enTRonminI ca cgﬂ%e u?eﬁkﬁq{ 8‘6‘%%&[? cg)hats%% mn%%’rngsg ¢ F’\eéIE page rcfmr? er. The
stroke i déﬂt"?ﬂm sappliretion dqpstablishja wsensaeckic gentaxhier thohyperlinketivigionnt er f or war ds t he

pen ID 61,53ts omwg|7%qgcb&,ﬁg~p,{dqgc&age I D 50 and stroke path to the
page server 10 ip_ the usual way page server | oads the page description

identified by PHE %‘ﬁ&é’rﬂ“ﬁaéﬁﬂ‘caﬁﬁé?tl’ﬁgﬁ&%h BRReTPeR-risLRen etmrralgtesdhe; one 58,
i f any, t heolsts hkaki hapaggens:. ThsgulRiidegtiflehiie fapd d apith st agee| enent is a

text field 878 HGRAGCAR! HPheIIBENIS NP OB bl Hh'Sh HEULA] LB O S

digital ink. After "a peri i nact’i vi't n the’ zo |eId,
the page sefyeieexentl it fevpdiarD and the pend| ng strokes to the

registration ser 'Ylﬁrpaéé se#vsmoaamhe p@ée%@hﬂlf]t&ﬂ 5 la'eka@ﬁea %9 Mﬁtpﬁg%tlb%d S8ENREs
identifies uses the u

accunul at € &]ECE é!lﬁa emteti?t% ré&ﬁ%% é{l 3% str(())ke mterseEtg ssummg the relevant input eﬁament 18 a

text field 878, the page server appends the stroke to the text field’s digital ink,

After a period of inactivity in the zone of the text field, the page server sends the pen ID
and the pending strokes to the registration server 11 for interpretation. The registration server
identifies the user corresponding to the pen, and uses the user’s accumulaied handwriting model 822
to interpret the strokes as handwritten text. Once it has converted the strokes to text, the registration
server returns the text to the requesting page server. The page server appends the text to the text value
of the text field.

5.4 SIGNATURE VERIFICATION PROTOCOL

Assuming the input element whose zone the stroke intersects is a signature field 880, the
page server 10 appends the stroke to the signature field’s digital ink.

After a period of inactivity in the zone of the signature field, the page server sends the pen

ID 61 and the pending strokes to the registration server 11 for verification. It also sends the
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to interpret the strokes as handwitten text. Once it has converted the
strokes to text, the registration server returns the text to the
requesting page server. The page server appends the text to the text val ue
of the text field. 5.4 SI GNATURE VERI FI CATI ON PROTOCOL Assumi 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 zgge 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 N PA088-SG 50 application ID

64 associ aspﬁﬁicatwntrﬁ 6b mocra amt@&emg]vhﬁcnﬂle%fg&aﬁé S Eis [)Aﬁtgﬁsggirl%tﬂ%ﬁem s vell

as the formID 56 an ecurrent ta content of _
registrati Wrind Be Grent dd% ﬁ?qt@m A shetform. Theaveistiefiop exysoidentifiey thaywsercpreesgading and uses
t he user Stodbérbaﬁrlaﬁd Sdegabddr SRR B datute @éh&utccsweﬂefﬁy thdWiroleh bOkESseAS t he

user' ur ce as veri f| ed. the signat t he tration
ser ver use atﬁr &ce &as 3 r]'iﬁ(c)dn[t;'fi AT TR Sﬁ"ﬁ?'gﬁg eoap?liﬁ%t}?f‘ P# §493P§‘é*%ser
applicati OI@L@p@@prtlfmhqmswr\samiélcaslplgspaftﬂ@rpeivekegignaﬂne keyh B thenssesthd vg tdaeyerdteo
generate Al QidhAle $# QNBIHRE, B retunﬁtﬁewgml Qg{aare 1S el REAE Pate bdAGr. $hI T @

signature to the req uestlgq? page server. (ga ge server assigns the
di gital siRjEarIFes¥ys thpdie @}?P&F‘fi’r“éth? Fléqaﬂrreafﬁ%ﬂl agbiel Yerppsodaeddemay sBgs for m s
status to fidze0zen. The di g| tal signature includes the alias ID 65 of the

correspondi ng us TE* Q 4 S|!ng‘{13e%5f to ca ture | tiple users’
si gnat ures. E%—'\’M{ a%[g"%d %ﬁ%ﬂ Errae ﬁb%‘*& rrpf’ﬁ#lgof a form
submi ssi omiqahdwr@émapmmhmscrsma‘ﬁFWe 46. Form submi ssion occurs via a

form hyperg gnk agsawsiomdionProfdtds foll ows the protocol defined in Section
5.2, with sone formspe0|f|c addltlons In the case of a faorm hyperlink,

the hyperlink acfPFATPOMHETTAYS Ent brjissiop pratogphishosm mFEe 490 t o t he
application 71 aFsm sbmiisihRscutshéa f dern HyRribf aatdiidnh® thisrisleRt tdat@acceont ent  of

the form ({eﬁﬁtd %mtg&%?&%”&&fn&-?c}ﬁcﬁé&%ﬁt ure fields, then the application

verifies each one extractin 1as | D 65 assomated with the
correspondi ng di @ittwaqasesqurﬂamlhmﬂ’ahdhedmeéinhpmamh@e%w rashyohdpaagseoer ti fi cat e

fro][n thg fOrQrgthgﬁﬁpﬁ&atl&f}?ﬁa%B\f&ﬁanélhe 5m@D GOMM R E%MMEMI ﬁﬁ%cﬂih (2020 eé
preferre odi rent of a conmi ssi on _paynen 0 i s, shown in Figure
27 T an PGSR CHT B AR D PRSI e i S8 SRS oA Sl o f  om
an appl | C adssocinted pittotié cherespbigling d;gudolsng&merandrobtahmgthe t:thfeang:lm cettifiqard®eat i ons and
sal es. é%qi]ug{b% %Oejfl es and conmissions on conm ssions may al so be

u

payabl e from er to the provider of the printer. The hyperlink
request | 382 |scﬂ'§'@as'?'bP&YG‘E’ﬂTé’Ré’T?% or commission credit fromthe target

A preferred embodiment of a commission payment protocol is shown in Figure 47,

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

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

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

credits the corresponding application provider’s account 827. It also notifies the application provider.
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application provider 70a (e.g. merchant) to the source application provider
70b (i.e. publisher), and fromthe source application provider 70b to the
printer provider 72. 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 w th the hyperlink request ID. The page
server uses the hyperlink request IDto identify the source application,
and sends the credit on to the relevant registration server 11 together

wth the sourceiaRabieabl Suldhddo Lid AUARENRL, | Badhe ANG B YPer | nk

request ID. The regiStration server e coOrrespo Bl i cat i on
provi der' scraidd thrnggay pag sereer &gethn tHith ﬂ’eélmeﬂ’ek Fovs )zl @aﬁledngqoﬁemn ufesrthe

NPAO88- SG tyerlidk réa@t PP hideRd} hOPrinkk,Q¥d R8s tnaeedls ot 1 tHer@&hdi rdeR@atiRK dcREET

provider, it sengls t he HJ#) ter %élow der dit to.the ori gl nal page server
t oget her wiPERHHE BPERFPn feéﬁ §’i‘sef"ff°m? e HRGEPWLing Rrjnter RIS fpgounyy nar | i nk
request | DBlto identi fy the printer, and sends the credit on to the rel evant

registration ser Y& soulc® g&;hlaﬁlon %&l&eﬁ E géﬂaﬂl g(gtlﬁlicl:) of -ﬂg elﬁénﬁlg_ of tﬁea%ggp server

credits the correspondi ng printer provi account he source

appl i cati dﬁplﬁﬁtﬁ’%}i’ﬂ’é‘ﬂeﬁ agd gﬁt"i‘”&?ﬁ&‘l"?@ Aighq ifqnie ohe sp¥ree dpplistiion Vi t he tar get
applicati og provNeehse mgsbmpmn nter provider of the identity of the
source app‘%*catl ol @E v Iggr 6. NETPACE PEN DESCRI PTION 6.1 PEN MECHAN CS
Referring To Fi gur“e ) 9, the pen, generally designated by reference
nuneral 101, i nBéfedestodigras §iang 9,102 pdnngendralyf dosigmated bsareﬁekea@tﬁumsralrml di ng

havi ng vl i, §al03086i:10 the%hﬂ oR b i moRRiG Ravink O 198 adFRMP L eg" X GecPen

conponents. The pentop 1 I'S I h operati on rotatab F nount one end
106 of t heloﬁ&ﬁg’i"ﬁtﬁm%@??mﬁ"%@ﬁ?mst?}Qrﬁ’%‘b*ala’ Histis ’6(99"&"10’1{9?“4’% mepdrabere £ t he
opposi t e emnd ot 88 hofsing he2. Ae@usirighaktiZovene7 Gavered 1D ihe loﬁpoéﬂeseﬁd qxis sraed ded

plastics, ,and i rapspar ent . m rial . in order to enable
t he user touSV|gel§\% Erﬁe %8 ”V” m’of(’?fnﬁm&ﬁf@%s e fal'm"%?‘ e %’Faﬁeé‘a]loz The
cover 107n prderteehelie éle gl 1 visarthe st@® ofithd Idfﬂi) movpd githin &b hopsisa I0R.dlmdwet he end

108 of thejohguphaa aﬁzpaandg @mcpgue;tﬁgmy%owstme%d msoof\m' HolkiR184 BftS back
fromthe main part. 109 and fits wth |nacorreﬁﬁon|n slot 111 formed in

the wal | s PIUSEPOB HOHUT IR oI Packaramp i Baia Rirb Hit4d 15 “itkin AGomEReEt e hi nd t he
pr oj ect i nglgporit fogued lil Bie walist 108 1af thk Boukiogl $020 ¢ rABR antehed HWY it fis@Rd Sehinli 3he

surt oundi gL, ARREL Y1 ul3: Al 18 GRUSLAOT A EuRELANIEAL Qi 0G0 Ve 2

nmetal end prece udi ng respon ng SCrew The netal
end pi ece He1wvird0y EhEvaL e lteewe ﬁawweene mlececid firddige corespriondingrseray threadiss o

mount ed Wi tiRiThe Wb EdpiRE 1131@s7rerhc$Jal§e Mﬁabmﬁ(em eaf ekl 116 on a flex PCB
117. The antenng 112 i sSQ nount on t The, status LED
11615 mounted_ att FeERpTE O 8% R al‘ﬂfoi?fo*famgﬁéla T SRR i 1.

antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the

pen 101 for good ali-around visibility.

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink

pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within

the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through

open end 122 of the metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123

and 124 are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125

is sccured to the pen top 105 in operation and arranged to rotate therewith, The cam barrel 125

includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127

and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam

barrel 125, the slider blocks 123 or 124 move relative to each other to project either the pen nib 119

or stylus nib 121 out through the hole 122 in the metal end piece 114. The pen 101 has three states of
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The pen can operate both as a normal marking ink pen and as a non-marking
stylus. An ink pen cartridge 118 with nib 119 and a stylus 120 with styl us
nib 121 are nounted side by side within the housing 102. Either the ink
cartridge nib 119 or the stylus nib 121 can be brought forward through

open end 122 of the nmetal end piece 114, by rotation of the pen top 105.
Respective slider blocks 123 and 124 are nounted to the ink cartridge 118
and stylus 120, respectively. A rotataghle cambarrel 125 1is 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
cam barr el gaﬁ1!qhh8 A o from slider blocks 123
and 124 fit W thin thgﬁégﬁﬁfngmﬁﬁgo%%gkgég%g%%%ﬁgbf the cam barrel 125,

the slider® bIocHEﬁTﬁ§°H¢1%2anDve relative to each other to project either
the pen nid 119 mBfartEdgeh Leniilb odZehd OUt through the hole 122 in the netal

end piece 114. The ee state A088- SG 52 operation. By
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t
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cam barr el term nal nects 37 and
t he cam bdmrd|123 pEontast Wity theebajtesy conagte: Hariefuetioh ehatpinatoeif %01%1901@1611 ghoyfitheni n t he
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coi is nmounted .a con ex o.enabl e recharging o
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used for witin in order to ena det erm nati on orce being
applied t d’ht“ﬁ‘éo‘gdf“f detssts fight fips tsdR LﬁPB431119 refpotas (pptigovin moupied on thi glidprR

phot odi odepnickidshzalatdacs.s |ight fromthe IR LED 143 via reflectors (not shown)
mounted on the s I nd 142 are
v ot ov dokihe s 48 357 up i % Rstrd o o el oF I he Son
101, and U@@Mmﬁﬁmaﬁsymﬂﬁbm@U€§Oaﬂshm¢M@42mﬁUﬂﬂuEwaﬁﬂgpmﬁ@lp@mmial to a
pocket. g2 PEN CONTROLLER

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

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

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

When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101
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6.2 PEN CONTROLLER The pen 101 is arranged to determ ne the position of its
nib (stylus nib 121 or ink cartridge nib 119) by inmaging, in the infrared
spectrum an area of the surface in the vicinity of the nib. It records
the location data fromthe nearest |location tag, and is arranged to

cal cul ate the distance of the nib 121 or 119 fromthe |ocation tab
utilising optics 135 and controller chip 134. The controller chip 134
calculates the orientation of the pensand the nib-to-tag distance fromthe
perspective distortion observed on the imaged tag. Utilising the RF chip
133 and antenna 112 the pen 101 can transmt the digital ink data (which
i's encr ypt@,@m&%cl@%@m&yﬁr&ﬁg@d Rapkagad: ﬁpamef&fap&osﬁste@ F ARG S gf;sln to the

conputing system pen is in range of a receiver, the digital ink
data is tr%‘f’i@?ﬁ’%‘?eesé]ﬁ%@aP‘icapgetfa@*?"i‘%’é*‘dla‘Wen the pen 101 noves out of range,
digital ink dat adei:oxb:td)flére]ixﬁ(ﬂ?;M inRinkd bh@e mdhaap({ﬂhem_ﬁerpeﬂwl NolPAAB8- SG 53
appr oxi mac'et gt 3R aielien Bt ARt 43 bR S b Bpvedie PR By e
transm t t edovsaensgsentatibns of bnRY diit 13313 thhmpgelsmon 1§2 ipumtdet sems L1 $etholRd f | ex

PCB 129 i nidifferepl3l; mdTk GoHcRenb LEb514§lmlthQé3d§rc@|ée§sgf ABbhibde4sd rating in nore
detail the architecture of the controller ch ip 134. Flg?zlrse 10 al so shows

representations Of¢ ReR&ONERAeE Fhipy 1%3‘3““"??1%“‘?“??‘&5‘{3 RERSY 1433 1¢qimallgsithes o or
st at us LEDRxdhlfge of fuer Heleen dolupshemasi trcohtiollerkBip,134. IFasH drnfodyr Bi@ asenseKBLED 143,

and the f i 44 .. - REe ntrollet ch| 134 i ncl udes a
control li %ﬁg\? gggégélﬁyﬁﬁ‘gggé&%%kg&dﬁl%% “the i éex E3n(f:|°ec°(13 © &l}it a 1‘f%et ween
conponent $Ep§l fipgdhedupptspuspripbetodidd b441<3ﬂdlglfﬁlwﬁ menory 147 and a 512 KB DRAM

148 are al so i nchildege séi@ora;ﬂ@kéag-lspuﬁlerﬁéeg %mqmmget Rhsol 49, 185 u@fslepBOed to
orce . sensor ot odi_ode 144 t

convert the a aI al. frao
digital siGH ]%ngZQ%Qm?éﬁgﬁg} éL?Hﬁgmfg?mpﬁFﬁWﬁﬁgﬁgmﬁ??ﬂ3%W@dﬁnage
sensor 132nchﬂestanaﬁswt\1@randkbmqnabrb and ilibGoraltd chased bashchnezadld.t 154 are

al so included t opiNGEFAIAG Grodsld Msﬁf s GRi 93031%&0\94%19 Qata h@gltmggtﬁﬁm% RF

circuit 155 and RF resonators and ctors 6 connecte e antenna
112.° The CBF B e ippep fawr Fomonitars the fserewser Phptediofis dife eantrplpbal Ednlidat a from

tags fromizhand sy itﬁ(lﬁndl'és&hdrth@agia lﬂﬁgﬁcoﬁﬁlﬂﬁ&hoxﬂ-agmem tksivérhgs.fipiee sensor
phot odi ode > hdd, G c%'lgn%%{ enera 1 ’RIS 31 a(I;ld 143, and handl es
short - r ang®& P AdF S EERIR] ca \P“?i” The” + 885 ranscei ver 153. It is a

nedi um per f or mantle frocthtH5, q@wr mnsquiverpogpoRSQrypspcgssotallerT hE pudocessor

145, di gi ti@lendnf @fao%ﬁqweﬁmgeogm@ﬁﬁ@&a%e (7 ﬁEk’ﬁ(ﬁf‘eth?rm’?%tﬁ% SRkalPBisand
baseband circuit 154), sensor inferface | ash menory 147 and

512KB DRANMEeddp gsin erFP'é‘E]’P%{tA@EP iARalog R SoppieRiyRE cujt 455 %éﬁl‘cresqaﬁtaqs & RF
conponent sndubtbrs €36) arelproviddd n thndpaiike RFB@HNat ors and inductors 156) are

provided in the THeRRL ts@mgﬁgg%}gﬁz The Id&g(eucﬁeans%%{)r 1ls Spro ucetil'éy g/l]eitsusgll xel CCD

(such a sensor is produce |ta
Electronic Corporation, and is descnbed in a paper by Itakura, K T Nobusada, N Okusenya, R

Nagayoshi, and M Ozaki, “A Imm 50k-Pixel IT CCD Image Sensor for Miniature Camera System”,
TEEE Transactions on Electronic Devices, Volt 47, number |, January 2000, which is incorporated
herein by reference) with an IR filter.

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

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

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)
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El ectronic Corporation, and is described in a paper by Itakura, KT
Nobusada, N Okusenya, R Nagayoshi, and M Ozaki, "A Inun 50k-Pixel I T CCD

| mage Sensor for Mniature Canera Systeni, |EEE Transactions on El ectronic
Devices, Volt 47, nunber 1, January 2000, which is incorporated herein by
reference) with an IR filter. The controller ASIC 134 enters a quiescent
state after a period of inactivity when the pen 101 is not in contact with
a surface. It incorporates a dedicated,circuit 150 which nmonitors the force
sensor phot odi ode 144 and wakes up the controller 134 via the power manager
151 on a pen-down event. The radi o transceiver communicates in the

unlicense din gr@a@MG?shEﬁMgeQQﬁ]mJay il %g statlgﬁ) grQLLtﬁ%? pllin?ér ep hones, or

alternatively I n the unlicense ustr sCientific and medical
(I1SM  band, and™us&stherr eadine th?)p?ﬂ HY iavieicr o Ippir of erhogemplerseslasemeatsss pr ovi de

i nterf er eng@nkd R @heGORAALINLE af thOftn 101NxB T hdcQEBiRdidrY B0 SRR B ures bR PN
|ncorporat1%s qmstou{rar ed Data Association (IrDA) NPA088-SG 54 interface for

short - r ange "ot €ation with a base station or netpage printer. In a
further enbodi nmemhle, prediggnpd thel@dleraneies desbles thra¢ubodfnerp pf tho genHll to sense

accel er onel &S witldRUHSele korgu&iaslo&%ms ﬂh@ﬂgmgiocm&mm@ és%pzé@qt jowl1€

accel eroneters 190 are shown I n Figures ost outF| ne. The
provi si on 8f El“ﬂ’e‘“é&‘ti’éﬁe@c?ﬁ%@@r‘é“éﬁ&b?‘é@t ‘ffmt@esé’i"r'&@dliaﬁé APSItigR of hesugass 101 to
sense nNDtHoEamplt, hmﬁobfe&ﬁsﬁfzﬁé}(ﬁﬁarﬁ& HEpUf i@ (d.£ 6 SdninQRd $oRGS, thed kil @BIMIGF t he

locat i on tagﬁ ca:onlgag tglﬂ earea(?tlthem 11 e\fv?ne tcanaatlrcctl 1Edan ngaﬁttelzlon tag ID can then
B R e Y- A ot s R

identify an o erest 6&f T#H&" surface. For
exanple, if t he Bltyj @eﬂﬂeratlsn aleaalsredr by the etrcrflapeetcrﬂ putacfeb@hentw(:edgecn@s gommand

button), tlli&@g?atédhﬁthtre%&cﬂtpuﬁétopﬁ&ﬁ@a&&%&h&&v’el@&@%& kifbot he area of the input
el ement can directly identify the input elenent. The _ accel eration neasured

by the accel er on‘?z‘f’“é’rﬂ%;e "tt?‘i“%f(?ﬁ“‘ﬁ‘fdtﬂﬁes“?kea}ﬁamﬂ‘n% Rty reftfee pasitions yitsigraat ed wit h
respect t otrblienes Eaﬁulﬁtﬁzd)dﬂl]thﬁlgmlposltﬂ’dﬁ tifgtadReptitulael eedr ;ﬁ tBNEngad Sdctlerdtion, Si NCe

the starti RaToppel %%{mtsl ma fléagh%hs%so%xﬁ 'a§dtﬂ kn wn, pn Nid gl at ln\ée rp05| tions

withina stro u houg pos ron 1 nt egr ation accunul at es
errors in Fpaugieisdbert accel eration, acceleroneters typically have high

resol uti ong, and nmAégmﬁﬁbang@monf a stroke, over which errors
accunul at?,1 ort . NETPAGE PRI NTER DESCRI PTION 7.1 PRI NTER MECHANI CS
a

The verti 'ﬂWtEEH' itNS®ge wal | printer 601 is shown fully assembled in
Figure 11. It prhentisicall@-inp@rd Setpage iveltptister 604 1s$hmdixlmﬁkmablmn Hrgurel uplexed

8 /2" Me mp%tl%t}%%és eri Le%tnlgAtp N7 %%mgdz atl%irl}? %uggxe’d gA> Mgta_]ﬁ L O mes%ﬁi oug and 12a.

It uses a’'stra paper paper ESY
dupl exed p&h@mmﬁmgrpmb?saneoza &n@es@@gatsmm:nr pehi with Maherépﬁ%srmmxa@h@et

si mul t aneQsibd pridfedgtibd 608 d®03 SR print both sides of a sheet simultaneously, in full color and
with full bleed.

An integral binding assembly 605 applics a strip of glue along one edge of each printed
sheet, allowing it to adhere fo the previous sheet when pressed against it. This creates a final bound
document 618 which can range in thickness from one sheet to several hundred sheets.

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print
engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and
infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air filter
interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to the
printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which might
otherwise clog the printhead nozzles. By incorporating the air filter within the cartridge, the
operational life of the filter is effectively linked to the life of the cartridge. The ink cartridge is a fully
recyclable product with a capacity for printing and ghaing 3000 pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top
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with full bleed. An integral binding assenbly 605 applies a strip of glue
al ong one edge of each printed sheet, allowing it to adhere to the

previ ous sheet when pressed against it. This creates a final bound

docunent 618 which can range in thickness fromone sheet to several hundred
sheets. The repl aceable ink cartridge 627, shown in Figure 13 coupled with
t he dupl exed print engines, has bl adders or chanbers for storing fixative,
adhesi ve, and cyan, magenta, yellow, Qkack and infrared inks. The
cartridge also contains a mcro air filter in a base nolding. The mcro air
filter interfaces with an air punp 638 inside the printer via a hose 639.
Thi s provi aLd rl 1.ngr of mcro
particles g%?gﬁ%kgﬁ&éﬁk %@a%ﬁfﬁ$ﬁgg§g&§%g§aﬁi BHP&%mgﬁb t%%w %mg og the
pri nt head M@m%@mﬂmd sproblypBicap AMprydt paiy engingst 692 awl 603i are mprmted ar &y | dge,

the oper a&gﬁ&ﬂ@'m—ijﬂefs&ﬁ&haltc&ﬁ' gﬁrhtioh%fong tﬁe ﬁiafgﬁt%ﬂ;ey ﬁiﬂy Thé {!15&%04 R dtbR ided f € Of

the cartri £ Eyr ge is é rec roduct with a
capacity fOFf FPrRTHY Snby st r@’“’%‘b@‘ﬂiﬂd&l r5(64% %"ﬁ‘@‘é"c@j‘ sizar fhe PREh g t 0

Fi gure 12, 60 tissemod oo ifiniddeedrpdiitiag @molénce) Fixalvk @rprisisdaniMaieoBGo puakas i he top N
PAGB8- SG S@GS%Q% OQ%J GLly fromthe nedia tray past a paper sensor on the
first print engi Into the duplexed MenjetTM printhead assenbly. The
two Menj et TM pri Ake repdyickits shed@ Memipt™8 @nt grginerfiY fireeh 4 sot efirowephegispile i n- 1 i ne
sequenti al w&gatm@e& AlohOfle %agﬂgpabé}%aﬁi rwaicﬂ bt agﬁeﬁs roBEtkiled (JIRE mes@%ﬂ(eﬁm i's

drawn into  the rst print engine power ed up rollers
626. The p‘61§Ff?°6ﬁ°‘étl’?dw‘§|PZ’éte6f ‘}’?émdp%fb‘é]f‘e egtéﬂ%@a therippon FmJEfT eed
printing cahit@paees3. Fl xatl ve is prl nted si mJI taneously to aid drying in

the shortest posgib Rer._exid,s th Ve et TM nt engi ne
602 through a se?e erfmgp wgms -Eem e"pﬁper&)% & S%m(]éht"% rlleé‘ﬁ‘mé'f‘teﬁﬁm‘{)ﬁ strai ght
paper pat hapd 64ihipte the dingler aepernths §05 aThe mbm@rnazfauSSF#}etvefm a phiwersdspip ivker] axvheel s

contact thgo msﬁbrws ls@gﬁﬂoﬁéﬂ aﬁd%ﬁ&heaﬁslvag@m ﬁux%p;wwﬁeaﬁgldfa%mélaﬁﬁ&cu&04 into
t he second r|n E %ln . Referring to Figures 12 and 12a, the

paper 604 %‘ﬁs V't‘brllee ?Hblbfﬁpn‘f “’é’}‘l‘ﬁ‘idrf% ”Eﬁ‘ksup%ﬂﬁbbr%% Phtd t he

bi nder aswﬁpbmd&&&mdfhmtqﬁhaemlmdh@m&e@assem HetuBely aiop e eatkhgpiske wheel
axle 670 rt roller and anot her novable axle with spike
wheel s anof\é%a}%bn?roégﬁ;pme% asc%#grﬁﬁ gl ue wheel. The novabl e axl e/ gl ue assenbly
673 i s mounted térh‘ag]%t"’hqd NS 473 Ispraiek of a gertfallytholley axlq 6lsypira wtdtifeor war d t o

interface dM.:}Ilﬂg toh e RRVRHBIA héks bt ﬁ%@th&hﬁcﬂﬁﬁé%ﬁﬁt@s%de%@ Qhnts GAERAT t. A

separat e r rs,this t. The asse 673 consi sts
o o et ey wREN FAGr e 38 il i pa Ot Bl A %?40“9% 5% ue
supply hOSﬁBfT@Wk therednewhéed with kn qanitgrat dieyBond 2% otinEhide meldtings 26/ Pruepruneddoss t 0 a
gl ue whegl, anmlsd:@ RS0 %@%&ﬁh@é%@h&ﬁ%h%%%ﬁ 111%53&%9 30 4h3d al

hol es. A nol ded _housi ng surroun an_openi ng at

the front.PPRYolinis ed%"s?fdllecﬁlﬁg@e‘éﬁao‘@bfb&#@n‘d’tﬁﬂ’él‘m@%?%‘smg 682. Tension

springs close the assembly and effectively cap the glue wheel during periods of inactivity.

As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one
vertical edge on the front side (apart from the first sheet of a document) as it is transported down into
the binding assembly 605.

7.2 PRINTER CONTROLLER ARCHITECTURE

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

The controlling processor handles communication with the network 19 and with local

wireless netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and
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are attached to the netal bracket and hinge out sideways when the rest of
the assenbly 673 is thrust forward. This action exposes the gl ue wheel
through the front of the nol ded housing 682. Tension 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 dagwn into the binding 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

net wor k i | §§5E r troller
753, basg% &l %lf%ﬁﬁ#kﬁ%4 Egg?f%ﬁﬁ?&fgg%%ghﬁﬁ%E%?é§§%§%%¥§ a% i nductors
756), dual perf@f@ﬁl@ﬁ equralurposs R erarsecstsor( Ficmpntplipg pragswor H shremusiatey Wisitthengi ne
controlIeﬁﬁmmﬁgﬁnam@u&ﬁﬂbthmgﬁﬁm@ﬁﬁaﬂ3“658 and 64MB of DRAM 657, as
illustrated in %%bﬁ& ﬁé W? con?rolllng gr%cessor hapdl es conmmuni cati on
with the network i TSR ORPFE 8% RSl e plh SR PilESes t he
hel p buttommﬁﬁﬁﬁhmgﬁbmut§mmhemuaﬁmemmmﬂﬂhawakUEﬁssﬁm$ﬂﬁiﬁgeam@wt®ﬁwﬂ88 SG
56 feeds aa@é%magfpﬁ _]g}mlﬁﬁ ﬁatdlggo IBII a}tB%P €. Zt%zer%@ga elrﬁumﬁ ﬁu (fe(g(g(f rrﬁé l ers
760. It consists o rum nce se MICl Opr 0cessor .
The contrd%@ﬁﬁ@m%ﬁﬂéé@%hmhW@@m@GWﬁﬁﬁ$@ﬁP@§Wmnth the prlnt engi ne

controllers 768 ’Y‘]Leamzﬁttehbrgiﬂ'elfdﬁﬁ%mﬁ)ﬁér'ﬁba &u&lﬁégpapm@an&ﬁ aﬁasamg@sﬁl@ri ze and
conpress page.descriptions to in s, _caonpressed page
format. Eac SV”ﬂFmg% : 88%?5%1 $g£§%§ﬁ8% mﬁﬁ?ﬁ%ﬁ%“ﬁﬁg prints page
images to its atisquingt @trdlery feshlivnpi 658 Meldclhd SGwim for bath theipreesfor 780, at over
30 pages PGk mEhEk8), a5 wilSs %ﬁ%ﬁ@da&rﬂﬂ&s cof 8 RRinGRRAb 857 £h tﬂ:ﬁ% nt both

si des of a sheet simul taneous master print engine controller 760a
control s the paptte KyssEgod tDSBh'éF7n‘1§H|dtg6%1§a‘IS‘??W“'f QEBgE frewsenieuererdleon with

t he mast er75%da;bgeﬂmﬂs a&uﬁVﬂd) irhﬁhtegtﬁdéd ﬁarsiugua dgeo@%sm i656. Afalog RF8mpnbddd er
controller; r o tware .for both. the_pr -essor 750
and the DéB§ %%?5 mﬁ%‘} ?’(m’éasorscacr)’n gcﬁorrsaf% ° B3y Sk pegarfig RE giup Z\% ¥ mai n
menory 657he'a{0rkb@i@;facet msble 6This sm@esgsmetpﬂmﬁn@@PEOW?ﬁanet‘mddcodmegmmad be

transcei vefact&pgsua@@&tféld(sasc@e@sl%h ¥ihor$ @d%tawbll: %ssﬁé&em& banda gl rcuit
754) are integrated in_a single controller ASIC 6 Anal og RF conponents

(RF ci r cuidf<rBsThs pent geine s ﬁﬁ%“&ﬁﬂ“ﬁieﬁéﬂﬁéﬁa&f‘%‘\%) are provided in a
separate RF Chl pA?xﬁRety dhetwolle ke hmeluRd bBCae REAEE eRR Drdviing @PRpAEL, Since

net page prl t he ne mork onne ctio t -se| ected or
field-sel écte e mtE%me ﬁ%’ AR SRt 1°° Ad Hu % Q%%ﬁ\g @eﬁfﬁiﬁ/@)&%ﬁ\ﬂe% is also
of f chi p. IMheetmidriages elnlgierPé)Témﬂml Hbrid I'ipGEoar @IFET @bk dedtnis ISR padate AS| Cs.

A variety Iﬂc%EﬂM) EzKelllt@Irﬁche%Q cﬁ;gquineﬁex@ge‘ﬁe&foﬁ 8 mweféﬁﬂne EAchvdN oy ding a
net page net interface 751 and opti onal uter or network

i nterface W?,fg S8 INé]tlf)agé‘é/LH)etf%pKers Local interfaces mcluge IEEE 1284 (parallgﬁ)aort), 10Base-T
and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home

networking interfaces. If an Internet connection is available on the local network, then the local

network interface can be used as the netpage network interface.

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used
by cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical
(ISM) band, and uses frequency hopping and collision detection to provide interference-free
communication.

The printer controlfler optionally incorporates an Infrared Data Association (IrDA)
interface for receiving data “squirted” from devices such as nelpage cameras. In an alternative
embodiment, the printer uses the I'DA interface for short-range communication with suitably

configured netpage pens.
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Internet interfaces include POTS nodens, Hybrid Fi ber-Coax (HFC) cable
nodens, | SDN nodens, DSL nodens, satellite transceivers, current and

next - generation cellul ar tel ephone transceivers, and wreless |ocal |oop
(WLL) transceivers. Local interfaces include | EEE 1284 (parallel port),
10Base-T and 100Base-T Ethernet, USB and USB 2.0, |EEE 1394 (Firew re),
and various energing hone networking interfaces. If an Internet connection
is available on the local network, thes the local network interface can be
used as the netpage network interface. The radio transceiver 753

comuni cates in the unlicensed 900MHz band normally used by cordless

t el ephonesz ;2 @r ahkﬁggghkmqhyphmnﬁ@e unli censed 2.4GHz industrial,

scientific and nedical (1SM band, and uses frequency hopping and

col i sion det ect PBA§ thegnait Rigdester 1P pasreceivedrang verifierbilic dosprngis Roay lavsmts athe
printer cognks ol lit raf thHe @ppadpliyte RIPGORRE AIRDSBYTsENf rared Data Associ ation
(I'rDA) interfac ffﬁé 7'f%&&ﬁ99m9a£%d, %%th dL from}deV|c s such as

net page caneras. 1T AR Al PEFRarTo0 &€ SRBERonaR compRg s rir e rad®asne | DA
interface’H@mm@maw@%ramg%mdbmmmn$@hmﬁnm%mmvhm@uaﬁ@bhyhmaaﬂﬁmgﬁb@@wmetpage
pens. NPAO:%ﬁ;&G)@Z isho Bt éacﬁﬁﬁ’TER«lréM Lc%laté‘b\ﬂgc RiRL Mﬂsmﬁ aq'peﬁrgbet lgﬁt bgglsﬂ;cep rocessor
750 has received and verifjed the docunent's page |ayouts an e

obj ects, i3 FHRY ORRer SR PATeE oA IPeliErh Misrorrd dhmens ﬁswavwrﬂvmgs DSPs 757
rasterize 18 aGntiB@eordss etlizitoh dhenaGridoyshse®sunich® rasteri zed page i mage.

The mai n process r C ressed e L{m n Th
si npl est way to %tae%sa%a?gaﬁ%% tﬂ%ﬁﬁ%?g T“ﬁ”ﬂé&g T toge?mone'reﬁo bile%t eri ze a
separ at e pHiger whighds DSPBSIY@alnpreEFW@g]hﬂbl«@p@nm fogingaet of thycomptistd gy nunber

of rasterijzgg pages can, in general, be stored in nenory. This strategy

only leads to pQtentiall oor, DSP utilizati on when rasterizjng short
docunent s. V\aterﬁ%"r‘ﬁﬁﬂ“‘g} feres 9f thapsinisd gase qealnsicpier Gripage et A APl to a
cont one- r edoit wikipamindbi EchngencoJms thveppeeth e I, snd @8sdl 68 i thodipresseds t 0

negl | 0F b G s AOGNLAIL L8 BoPAE Lol S, GOING Basgd,pagE | mage.  The

infrared (I er of e print page cont ai et page tags at a
density of aboufheshan prafesPiER pameiciacliagack messdwaset iehpdiglexed prntiepging D, and
control bidosyonandsd. IEechdla{naercge,e et 760 S04 ol a;&mg»rsssegqﬁger aiagﬂmdu Mbdag
rasterization an m%s in the c ressegn e_inmage he. mai n processor
750 passes Dack a%eeé%m’??flaaﬂ "f%g‘i“ﬁ d%g?eé‘ﬁaé'ﬁ‘ ’bef“fjﬁlf““%‘ﬁplﬁﬂﬂ
controll erbé?caiﬁ@t is ibaettiogtd strire @vgirn Bl4NB-fepd CBIYKFBpagd iong@sn hdwrc onpr essed

page imager 3B it prikPERINE CHRERYLYer @Nd starts the page expansion and printing
pi peline. Page expansion and printing is tpl pel i ned because it is

i mpractical to sTi§rhdecsraasien qnd printingmpdine pldlegirinCyyRiRe Sortriargisl popsigfeoian menory.
7. 2.2 PRI Nighfspléet NEEFOGR RehiliftbRface 659, a standard JPEG decoder 763, a standard Group 4 Fax

decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line

loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.

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

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK
layer, expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-
level netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second
stage dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over
the resulting bi-level CMYK layer. The resultant bi-level CMYK+IR dot data is buffered and
formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of these
line buifers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot
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The page expansion and printing pipeline of the print engine controller 760
consists of a high speed | EEE 1394 serial interface 659, a standard JPEG
decoder 763, a standard Group 4 Fax decoder 764, a custom

hal ft oner/conpositor unit 765, a customtag encoder 766, a |line

| oader/formatter unit 767, and a custominterface 768 to the MenjetT"
printhead 350. The print engine controller 360 operates in a double

buf fered manner. Wiile one page is |gaded into DRAM 769 via the high 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 , | another page is

| oaded, - THAARREAAG DAGRELHT AR 12D B il By

JPEG conpressed ¥&ph siaal @Wr@ﬂgmewﬁoﬂeexmm‘;sustdam URep) sych es @ @)d‘fplmd

Fax- conpr a;sﬁ@dra@dn- heyal (sjﬁl:lﬁ&ﬁ%ecl Y @ lsharcdNide E@O gigfa§7f76a©n137 @ﬁ)pnhthﬁglm 760' evel .
net page ta yer. accordin r efin sec , a

in paralle eCt Y& tesEERY ma%f?‘éé epé‘ihﬁ\egf'%mfeéfh%ﬁmf‘ﬁ‘éa 27&?{“8("’6 *éf&@k“ﬂ ayer and
conposites ( at 761&)pntltkmg1im cohtelig] 760 batloes h Wyespeed yocessot TR foregdhronizing: thi - | evel
CWK | ayer v ) d
formatted page éﬂ%n&&%?ﬂé%eﬂ&ﬁ%l?e%& %nﬁ%{gﬁé 5mgltg %’iﬁggﬁlﬁﬁ%&egﬁg g%ﬁ\g}? gga set of
li ne bufféW%“mWHgﬁﬂﬁﬁwﬂﬁ@@EWS? n@%buffers are stored in the of f-chip DRAM

The final stage prthe$is teb@ns bihe Rapapepemtet fthebiivo M @hgidl tachNBAIBEr Baed8 dat a
(i ncludin flxatlv

etT r|nt d. 350 ,via t i nt head
interface "768°° u%? alon\gethreg?ngel\ésn?rgﬁ 1oneﬂnlylg',jtf‘)3 ﬁ’egec( ?rg(ﬂn Ea g F?%(S’Pgﬁ E‘[‘ﬁ%‘ég‘?‘% n
uni son, sulph Iratbc H‘n V@Sldefélxedpagcmmer,ghfrtao puom enginkrespcheprigts 9§ hettar mwésped via a

shared |i Hﬁnﬁé’ﬁ&g%&ﬂ&! duzgngon %eypagen(@‘/zﬂr élﬁﬁg aelﬂlglrﬂe,eofaﬁngz %ﬁés@ﬁﬁe@ge\“ a the
external master/slave pin 771, generates the |line sync signal 770 onto the

shared |i rf& Wel*hé"ﬂ:b? s oPEHEE fsauerspof dhe MemigBopriathpada hich in tP?)Wf@fﬁeeﬂgﬂpr ocessor
772 for syaekdsookaing the page expansi on and rendering pipeline,

configuri the a | ow speed serial bus 773, and
controlli % t he J“‘Eg’g@?ﬂ or S.MQ@5 676. In the 8 /2" versions of the

net page pri nt er, Atdyectdryve aprorgamzeerigi riesmebaieciprl nlh$bé3ﬂestle¢dtieMmypages per

m nut e al QBgdthGank® sk St PanfR PRBE, bidIrhd derie Bhe Ate of
8.8 kHz at 16055a ngj et12" vélrﬁgllﬁgnsﬁof : 3 (rilef ggg%g%%nﬁ%%?mﬁthe t wo

print engi®f&s ]E%fl:cﬁd‘ﬁ‘icf"ﬁ‘t’%dﬁeftoﬂyé{‘atyé?"??é@"é?edper minute al ong the short
di mensi on of t hchpalg@uﬁBQéi o) navightivh ﬁtgng'ia hétpage, raﬁheryaﬁdei(&ee'zlslbhﬂt abdveaie | i ne

rates are it hi ntheo erati,n u he T r.i ,nt head,
W b i o ey, ol L Bt 5808 ER el B rpler Sl SRR A
directory Sb@t)alﬁt"(ﬂ‘lyaﬁlh?}éd dnfrigy, a'elfﬁlmmdhretbqneeqngms bt enmigy thige tho mestenefed i n

many Waysjevels M the ¢haad Qh@pﬁtﬂof;@s!alnﬁﬂe @-Hoaﬂa%(ﬂlolﬂ Qb@emd e QLS aictolyOPI CS,
etc. The default reseeg%atlon is s to each nd of dlrectory A

directory FPé‘S?e“éﬁ PO e DB Aftestery CF—’B‘E“”P%%X pilipperats hsp ‘hﬁ&\‘i?b@ﬁ? igHs Bdieng a

net page, amiexis&ivy ardnaex cdnl@@e a &sibdichtty ialbodi@ctddy 8y printing five sheets.

8.1 APPLICATION DRAWING NOTATION

An application user interface flow is illustrated as a collection of documents linked by
command arrows. A command arrow indicates that the target document is printed as a result of the
user pressing the corresponding command button on the source page. Some command arrows are
labelled with multiple commands separated by slashes (/’s), indicating that any one of the specified
commands causes the target document to be printed. Although multiple commands may label the same
command arrow, they typically have different side-effects.

In application terms, it is important to distinguish between neipage documents and netpage
forms. Documents contain printed information, as well as command buttons which can be pressed by
the user to request further information or some other action. Forms, in addition to behaving like

normal documents, also contain input fields which can be filled in by the user. They provide the
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directory, wth each node contai ning enough index entries to fill two
printed pages (i.e. a double-sided sheet). If two pages hold k entries,
and the entire directory contains mentries, then the nunber of Ilevels in
the index is |logkm For exanple, if tw pages hold 200 entries, and the
entire directory represents a global tel ephone directory containing six
billion entries, then the nunber of levels in the index is five, and a
user can locate a desired entry in thggdirectory by printing five sheets.
8.1 APPLI CATI ON DRAW NG NOTATI ON An application user interface flowis
illustrated as a collection of docunments |inked by command arrows. A

conmand ar;yg&ﬁmpacﬁanﬁﬁt hedhish, mels Ligy 88k usi&a&agg%@%m&n B RAE cohediESUl T Of

the user pressing thé correspondi ng conmman ton on the source page.

Sone conmedTEeria ipentetiog aad dpcyparty ‘é‘H"hvﬁOf“hm HifPrEpis esreinTian dertiadss areatcden by

sl ashes (  Yetvdn thé Dt aatanrhgpﬁchah @ﬂmcmmﬁtsmﬁbémﬁwﬁﬁbm@mﬁ&l cguisesh
thetarget docune t e. . co abel the
sane command ar SOPdtat netwﬁ o V! ‘E%S]P%/P C}%tﬁv’émgmf%r e‘ﬂ"? el eqf'?sé’é"iygF 8/II’

applicati mie-prelredsncludtnm for mmmiﬁr twhstiption fadinsdnpqugtered in plyatrimedpmbietipaddeydocunent s
and net pagg.y, SN, a0 YER, %& om@hyata;n per@a%tpeﬂtemfrég iRt th Oy refiRsRhdr aS

command buttons whi ch can resse he user o request further

i nf or mat i oREHF dgﬁ‘ﬁén‘%?ﬂé‘?‘m%ff i“?fﬁ‘a“YFﬁi?ﬁ‘?éed op e A by eivgippee ar%wavmge k9 ke

nor mal  doousreniGs. FMdusols Gk a pdhedidatiimehioed, d genedi fodth 08 NR vk sfetitid ®Qunielt DY t he
user. They, 8-SG 59 systemwith a data input mechanism It
is al so usgg? ﬁé’é{%&-ﬁ;eeb ?gu?%h bet ween docunents which contain generic

i nformation and Yeeagererhics pehdinete it o nteriniarficn flow erafirbe deprited by astragt rage

parti cul argyjoht. eatgags la?cﬁzt mBEIABRN ki KHEEE c12GsA8: @M}ﬁcﬁ%é LiquERNetd ©
rinted publlcatlons such azi nes sold at news

docunent s

st ands or %P%‘?‘E 8‘58@?&@3@%’8%%?‘& il ‘”ﬁlh‘fﬁfi"xé oFpaien S oH®lERy al so
be pre- pthmadm99ﬁmbmdka%mhmmmaﬁamphe%Wsmm&qmmmhmmmmﬁmpmm encountered in
pre-printed publ bv‘ﬁ&td &Eﬁnter}-bgﬂow g%%kenq{ lgtggﬂlﬁlglb dl% §19s Qn L&D ﬁtatvﬁlg

on-the-fly by a net page @TIH er 1n response t r equest's er-
speci fi c dbeliraedis dogmids ﬁﬁ%mﬁW@“ﬁéﬂﬁéﬁ?Vmﬁéﬁﬁmaﬂ@@d@ﬁw%%e fly by a nei page
printer |razesponﬁanbﬁynumgﬁmnequests Fi gure 48 shows a generic docunent
990, a generic f a user-specific docunment 992, an ser-specific
form 993. Net pag‘gg dlchre%%'r’ fliiséfi‘ﬁ%?‘%‘siﬂﬁmﬁ “lfc%‘fe Vrhyepey glexanmie OW"EP&G’W urt her
descri bed doyy 994 ¢ithatan Jeigenodd enyp LiliSor aNn'pracgeedtzametepmwmgaﬁﬁatory abjet OuS
Kinds of  el@RALS indSAGHEy So ik Ghe P SIS ate it
fromthe others. As sh g%n in ﬁﬁgﬁre %93 %%e |nc3§3 Qbﬁ %@%ﬁatlon
994, vari apleenode ¥or mat i on 995, i nput flelds 996, connand buttons 997, and
draggabl e commantis 1368 oft\N@ﬁlena diBRFy ihdat g mﬁh sfldxﬂviﬁ i«‘@u@&’ IOKaQﬂ intk nbdt O

mul tiple n i S wn Wi th dashed
out i nes fyﬁggldfsmb iy g’f 5@% ?hﬁ\é\,;a‘éxn?a&% i Sﬂfp ?ﬁfsn %“E“ a?éiseﬂgﬁﬂ REETERY

NAVI GATI O‘d@d@ublﬁa@ée@gedu ip éld@@toysegdra@i@ydtoagrgaMarévaslh@moioﬂ" Fhgunileh 50, by way
of exanpl @enﬁﬂﬁih, etcMELRK eniry 518 acts as a hyperlink to the corresponding lower-level index page 520

representing the lower-level index node 504,

If the entire directory fits on two pages, then it is presented directly without an intervening
index tree.

The presentation of the index entries of a terminal (bottom-level) index node in a terminal
index page 521, i.e. a node which refers to actual named objects, is specific to each kind of directory,

Each page contains a <top> button 511 which prints the root node of the index, an <up>
button 512 which prints the page's parent node in the index and <first>, <previous™, <next> and
<last> buttons 513 to 516 which print the first, previous, next and last nodes, respectively, of the
page's index level. Particular navigation buitons don't appear if they have no meaning for the current

page, e.g. the page for the first index node in an index level doesn't have <first> and <previous>
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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 nunber of entries of a higher-level index
node 504. The layout 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 which specifies the starting and endi ng nanmes on the doubl e-sided
page it is linked to, separated by "tq,, e.g. "Aardvark to Axolotl",
"Ayatollah to Bernoulli", etc. Each entry 518 acts as a hyperlink to the
correspondi ng | ower-1evel index page 520 representing the |ower-|evel

i ndex node,pQd. If the entire directory fits on two pages, then it is
presented directly without an intervening index tree. The presentation of
the index entri e§adfrage dlerppipiad 2 CrsaeiPobmipedid| whithragecxatey ddearinfrem whielhi nal

i ndex pageaifowsl he dir@toryio e Aeurdhbl. The EBTRE 5 e scaGh thidh aRAPRAiIcADERS kihd of S
specific t@ each kind of directory. Each page contains a <top> button 511
whi ch prin e root node of the i ndex, an <up> button 512 which prints

t he page's parenﬂhmémemnmmWhamnnd@xm@ﬁﬂeémWHsﬁmmmmpneWMmusﬁzxﬁﬂ@ﬂh» and

<l ast > bmﬁa@f@émé }uﬁctfogs (ﬁ Jo@tto\qps 1§10 B)fél a'?é 111£s|&§te<{ i 'rtdtion R e&{ﬂe&) md&%b a.t?(ﬁzg | ast

nodes, respectively, page's index |evel. Particu navi gat i on
but t ons dofmtinehgiseary ”Pq“ tSFl]e)ThﬁWéga‘FFB w deitlh g ¢ &ec’ﬁ%@w&wwémt S2hhgee e. g.
the page f@imtetlesithila febultintigl BXachiORE by ddndidtig AGRIh lsgy@kngd@e&&hbudaam ofirst>

and <preV|ous> NPAO8 60 b yt tons ai ns a <search>
button 517 Whr C e%%%rag%§m5 Eare h?rgﬁgﬁﬁ %%ISWTW%MEW%ﬁE“ﬂPfg8¥3}y to be

sear ched. ﬂ*%waﬂwWQMHS of the search formare specific to each kind of
directory.g The deifR6ksNi/mRAAVI gation user interface flowis illustrated in
Figure 52, where the navigation functions of buttons 511 to 516 are
Cillustrated in rSpEEp gRCUERS maiy(praad) prpyides A ressasinacrenyineibeaeen aemepsasrts-di r ect or y
i ndex 521. alsbhappa@vibgatd exnhaﬁ@ymmeﬁtbthét sinfil Asefsp @i by IeCtelioh, REdrOs\OtHAD-AGE 522

bei ng prlsngt 'intéAr‘co%lil Q?e%@lliht{lqutg eitsu ascl?oe oflj‘laeen%}{lesd by conducting a search
523, using the search button 51 rse, i " The search results are

ambi guous a I|stEﬁﬁn#EEeH@sm524mM§lﬂﬂ@@ﬂd@dﬂﬁ@FSﬁh@ erslds algcoknget wohe an
appropri at s@sténe 8¢ lkir nfndEWEEHT BM&M&M@@@%@&@&MP@ huGuaifPdddredsEr BRI 1)

provi des a ﬁessa |ng seryice between net g? ﬁers al'so supports
message exERaiga iR T i et ket the gRpa st gheptngse ‘ﬁ?('i’ ErfEhhPartisalat s of
ot her e- maisér's lig phtopn@s. IThd wers oinkent ediliwihblhs difagbinteahiet namsus Retpige o por at e

O S SR oA AR RE ol Bl bifighela e L1 0 e net page

system and 15 a nown tot nane, which may or may
not be uni que. NBBrgstrees el Pantsdo sradeamtilto afdicmet geey thsy must specify an Internet

e-mail address. Similarly, when an Intemnet user wants to send e-mail to a nelpage user, they must
specify a netpage Internet e-mail address. The netpage network is known by one or more domain
names on the Internet, Netpage mail gateway servers exchange e-mail with mail servers on the
Internet, and in particular receive Internet e-mail addressed to a netpage domain name. Each netpage
user is given an c-mail alias id by which they are identified within a netpage Internet domain. A user’s
netpage Internet address therefore takes the form <e-mail alias id>@<netpage domain name=>,

E-mail is a core service of the netpage system.
9.1 E-maiL OBJECT MODEL
9.1.1 E-mail User

The e-mail object model revolves around an e-mail user 1000, as shown in the class
diagram of Figure 53. An e-mail user 1000 is either a netpage user 800 or an Internet user 1002.
9.1.2 E-mail

As illostrated in the e-mail class diagram of Figure 54, the e-mail 1003 itself consists of a
number of pages 1004. Each page corresponds to a netpage. The page structure is logical because the
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selecting a nane froma list, for exanple fromthe global |ist of netpage
users or froma particular wuser's list of contacts. The user's ni cknane or
al i as hel ps di sanbi guate sim |l ar nanmes. A netpage user usually doesn't
have to know or specify another netpage user's unique id. Wen a netpage
user wants to send e-mail to an Internet user, they nust specify an
Internet e-mail address. Simlarly, when an Internet user wants to send
e-mai | to a netpage user, they nust specify a netpage Internet e-nail
address. The netpage network is known by one or nore domain nanes on the
Internet. Netpage mail gateway servers exchange e-mail with mail servers on
the Interngly s 808ekd) %rsaﬁ&gm&m i1 Ehnsely bl WlonBsslPly nALLEREH, | oy
net page domal n nane. Bachn ah e- rai | 5% d

whi ch t heyPd&te identified mnthln a netpage Internet donaln A user’ s

net page I nter net Ea;ﬁgsg%&nauﬁeﬁg@&lmﬁ ak@& F3h) Qoobidr %ﬁ@nyrminber 3t dt@shments

|d>@:netp core servjce of t net e system
9.1 E- I\/AI Eprg"tef aTs E‘”’f‘fﬁf’lﬂse{t}é’%t‘m B 0% qiodhs) %'E’f”“ﬁﬁ%é }revol ves
around an e- mai I Thpserdermmﬂ;fthas @i 3\wme-inait ﬂsbreomﬂ manﬁhuagdfraﬂﬂeﬁlﬁlelﬁ igor e 53. An

g-mmal | _uS e 1080%lrn@ (dAPLoR RS RRIRHRA! ROY £/ ngﬂﬂodeﬂetd%n% MEG o0z,

9.1.2 E-mai | lustra ramo
e-mai | 100§“Pttv§’é§1¥bec%‘ﬁ9élwg‘tcgmlﬁ‘?da‘ad nunber of pages 1004 Each page

corresponds to aTﬁheet-xaaaglﬁs anTé)@tht&Q@eoS Evmm:i‘s ldrv.eysl BmleAQ ol d@@pﬁkl &6edt e
NPAO88- SG 610§-r{‘a ve ed in.th i s, conpaosed, and

a
it is conpo%® ubeml%eﬁéons?n Sgﬁgmb‘?m?)‘adgt %ﬁ“%’ﬁﬁglg% AP 28Rt al i nk
873 ( Fi gursast@8)on tlleolg@tnbtemde stipamling teumdsentatiof ofatdibetnrBetiswitliiOBS netphge
att achnmentgig, pejgnted at its point of insertion, and may overflow onto the
foll ow ng page(s%_ The sender 1006 of the e- mil is an e-mail user 1000, as
are any nunber ofteegriibpeatiad prieryflaed AR vhinh pllons byt fhe prnder prddis)reciriroB o Bl i nd
COpy reci piogirl the (iBHas:) ofatk eelingy. nodel | ed here for clarity, but can
obvi ously %@ atri phaldy acconmodated. The e-mail has an explicit subject
which is ways converted from di gital ink to text to support
i nt er oper ati on wincdmies erapils maysheesvsunwiaied Hn digniser's diatleast 10y0, Sliysatedt indhegi t al

i Nk, such A& iRl diagradVFERIR 59 brihBod mé]gérequam@a?ﬂtelt I?Ico%cﬁ-ﬁémtb BE u{cRe
present ati on of mai |l box cont ent S Wi thin the netp ystemitself. The

e-mai | hast®l HPERPEF BPiceYbratighet fhstso Thise FF“é?I?"b\Kg e’E?B‘PI’? ‘Pﬁ’éntg’éﬁa%ﬂmyand t he
reci pI ent se-thals ing@Rktely lon tebrdpt bit eoldN@s friogify einatis. del | very. 9. 1.3 Ml I box
Incom ng e- mai | SRy 06 AREHTY ALSE drahddGotSEl01 5 wilRth bR R adkQ 1810, A4 Ustrated

in the

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
placed in a predefined "inbox" folder. All e-mail sent by the user is placed in a predefined "sent e-
mail" folder for future reference.

Each folder has three delivery options: "print all e-mail”, "print high-priority e-mail”, and
"delete e-mail once printed”. If a print option is selected, e-mail messages with the corresponding
priority are printed on the user's default printer immediately on receipt. If the delete option is selected,
e-mail messages are deleted from the e-mail folder once printed. Otherwise e-mail messages are held
indefinitely in the e-mail folder, i.e. until manually deleted by the user.
9.1.4 Contact List

Each user has a list 1012 of contacts 1013, The contact list 1012, as illustrated in Figure
56, provides a more convenient basis for selecting e-mail recipients than the global list of users,
particularly since most user's contact lists will fit on a single double-sided printed page. The contact

list also provides a basis for ignoring unsolicited e-mail. A privacy option allows a user to ignore e-
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mai | box cl ass diagram of Figure 55, printed on the user's default printer,
incorporated into the user's daily newspaper, or any conbi nati on of these.
The user can select, for exanple, to print high-priority e-mails

i mredi ately on receipt but to hold lowpriority e-mails. The user may
create any nunber of naned folders 1011 within the mail box 1010, and

ei ther manually copy and nove received e-mails 1003 between fol ders, or
associate a folder with one or nore g,mail contacts (including e-nail
groups) to have e-mail received fromthose contacts automatically placed
inthe folder. E-mail received fromcontacts not associated with a fol der

i's pl acedyihotseRbEHREARES helcBRRNis f Ol der. Al e-mai|l sent by the user is

placed in a predefined "sent e- mai|l" folder for future reference. Each
fol der has t hr eeAd&T i"Fe FRRIOPY ierRRST oficgptach groups (014 within(the comtyst lishtandyreghi pri ori ty
e-mail", agiehp a8 d@inglt CorPrctTHILS fod ARPuPbien bdddressing odedizi ethailGpd bRl B! ect ed,

e-mai |l nes s.wth the.corresponding priority are printed on the user's
def aul t pf%ﬁ%@?ffﬁ%%%{ﬁ %ﬁy on receipt. If the delete option is selected,
e-mai | nmessages Groepsdedydhemekies euraintaeoups, pul Hothfinliikup! comieses apd gmtpe chay & her wi se
e-mai | NeSSABES ofutiphrdps ds RELsioPint BhYevdl BontbGisEedi®i | fol der, i.e. until
manual |y de*gted Q¥Hb9e ser. 9.1.4 Contact List Each user has a list 1012
of contact¥13013B2 ¥idshct |1ist 1012, as illustrated in Figure 56,

provi des a nore Rahyeiah ertptibasingil by i@ kil dogacs; fadet sovatdypheed & thhan t he
gl obal Iisf;. ticul ar i.nce . mst er's.confact lists wll
fit on a slbmn‘géugH%%%qug'-@?éae“éggsf: 1?1}# iebéiﬁéﬁvg THRE %:J]er? oé%tmdwﬁu%f ﬁ%nil vs"%(:hpr ovi des
a basi s f oPeysymdrseyigaagepsomiibited e-mail. A privacy option allows a user to
i gnore e N2AOBS- Emakh UskRinter@de Sent by a nenber of the contact list. A user
may create %1 y ngnbeé of contact groups 1014 within the contact |list, and
treat a d+ p agend 'Wﬁﬂle contact 1015 for the purposes of addressing

out goi ng e-mai | Bandil Gondt nokg tha@ntdoing e-rakal fhide10Y0 G Higheo 00 Mg 62). MR d-mail e OUPS
may therrsefglxﬂlei? alglgy{g%)ﬁt'lt AU B e AN meb q}eakc'l Ispr‘]e 1%1%’& W@zll, shodthé, sCet (ﬁer'saigqlti Loups nay
be nmenbers of multiple groups as wel 1 asof the top-?eve contact |i st

i tsel f. 9.kpown o ﬂ“é(HCW@gtOE‘FOG?St teetmel farp g thy cemap tiormds rauesiéd byordssinefar om known

contact s, Berkds@ific 80BailBYitAGSR: dafd, BET the d-RE] M Blintdd S8 She JRbRArs B barred

user |ist ho in Fiqur 7, records individuals fromwhich the
user ref uslég”l%%adgépce\é\%?‘i @9 Wﬁ?tﬁ‘?r%@ Je ‘T\"/RT“L O’G’S‘Eﬁq‘ff’ﬂﬁ%ﬂgﬁ‘d@?gﬁ $erdng E- mai |
E- mai | 1 s redment i sakagyrt doéis defitbipok mgthefonma iThe dserranmst 210y 4t bee ofeirgipicasheol: and 61) .

The e-mai lg. £, 5 @k Wways printed with the sender’'s nanme al ready specified

at 1021, since the sender's identity is
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 e-mail form addressed to that user. The <e-mail selected> button 1025 at the
bottom of the page elicits an e-mail addressed to all the users whose <To> or <CC> checkboxes have
been checked.

The e-mail form initially consists of a double-sided page. The front (Figure 60) contains
fields 1026, 1027 for the names of recipients and copy recipients, for the subject 1028, and for the
body of the e-mail 1029. The back (Figure 61) contains a field 1030 for continuing the body of the e-
mail. Any recipient names (or addresses) written by hand are converted from digital ink to text for
lookup purposes. The subject is also converted, for presentation purposes, as discussed earlier. The
body is retained as digital ink, to allow handwritten text and diagrams etc. to be delivered in a uniform
and expressive manner.

The <add page> buiton 1031 at the bottom of every page of the e-mail form adds another
double-sided page to the e-mail form. Only the additional page is printed, not the entire form, but the
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known fromthe pen used to request the e-mail form If the e-mail formis
requested by pressing a user-specific <e-nail> button on sone page, then
the e-mail formis printed with the recipient's nane 1007 al ready
specified. On the other hand, if the e-mail formis requested fromthe help
page, then the recipient is unknown and is left blank on the form The
user nust specify at | east one recipient before the e-mail can be sent.
The user can al so pre-address an e-nmigk formby 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 <C®ad@fﬂ§rﬁkp.@é( 1s]-19§%1]y 111191%@ toaﬁe W?én{al AR rhe QEhE@:'dlf %eg%{td?lnlog'% gt4tbe The

e-nail button elicits an e- f orm addr essed user e <e-nmil
sel ect ed> e aﬁe"f@rzegea‘élsceﬁethe Be{eﬁra%fpag%%%él@é nerl (*eﬂf et bath sidesyefi the

addr essed dooblatifledtphe). The EfirdIASISs reparedOFith WeQrchha @kglﬂ@é&ﬁﬁe&hw Subsda@an
checked. T r Lally onS| sts u e SI ded pa e, The
front (Fidufe 1&’)1@ énd)%%a?dgose% gfpd 656pag 8‘19 mf%h es™s g’rcem pi ents
and copy r@eeisﬁ@TYents for the subject 1028, and for the body of the e-nmuail

1029. The back (E&cﬂlﬁhﬁe@;ﬁml@%@br%poﬁdsftb %B@baﬂa@@n&fﬂ%tzﬁ%kﬂe Wqﬂsges; be body of
the e- mail reC}E}l ent (or addresses) witten by hand are

An
converted YFEd Ed/‘fh@ﬁteld ﬁ?erfﬁndf’rd “f‘%‘i(fia“f YKty GERF BB E BETY Prgre ORGP 6Tt i s

al so conv endildes bebrosentpir @8'e bd @btiagain. AUDRHOESSver, @sn WdicssdlyBsde tbdial dnl ednt. THHhe  body
is retain t | l-qw it X d.diagrams etc. to
be deli ve‘rasgdf:lﬁi’a?dngﬂzi8 ﬁn@#t%dr%evgﬁga%xogﬁigé% \E/lgé%1 dﬁdggﬂtthf‘ Eopyad%1e e’é& éz r]llalutton
1031 at t Hergpdpaiogmew gary ngange Reth thetpaigisal gud; the dopyr qgm hwgedémma sent

doubl e- si dedlppagay.to the e-mail form Only the additional page is printed,

not the entire far ut the NPA088-SG 63 addi.tio e is logically
linked to the or ?ﬁa‘lmr‘i‘ékfe “ECRIERT> <PRETIYPEE %S&éﬁe)>fl1 @El‘faf‘ggsufﬁ%‘?t e
bott om of rewérympageipins.cabiers ekt ec.Clbe Kpipohdbmpgopage cbpyorthicrsenai-fore | ( but

not both sif8S sRickbiGex dQLRL e-si ded page). The entire e-mail is reprinted
wi th the discarded <gage renoved and subsequent pages, if any, noved to
close the gap. AllIafAerpRgen 1043 o dhdertomp! prRagsdachergls Ermhicloetiva pt thy f
necessary.culn&€éd pf thed-@4l IﬁdﬁEhd enﬁr@é-ﬂﬁhl@@fdbﬁx&@%ﬂ&eta@acﬁmiﬁﬁlﬁfdad e e-mail
instance, the uni %nesaes e a%ma%call add le ate ] by the en er nane, date
and tine print ed al the top Of EVery*page. "onte gicgmm CFEEn sent,
it can't %@S@h‘#ﬂeatgatlwms‘\of@e&p@ngWi@hem@nselqgaﬁomymgd y made ed| ted, and
sent. The st and’ﬁ{ed<a5cp ;ac@feapbuhgp 3@ rsdﬁaeetrtx aeaeem;ﬁefmsi B Esoffikeki ltﬂs?em prints
anot her C?}ﬁ{i corresponding. to a _new e-mai |l 1nstance.
@.19%81

Both the 10&%6 ﬂtﬁﬁ@ %fébﬁf“% Bage B%th%ﬁinflbfﬂmf fetyradd Frqipiepts form 1036
i ndepende r(Fxbgte 62} exith therrsﬁbﬁbepﬁbleaoler&mtﬁag the mﬁay)f meemm i, The &nﬁhﬁSSﬂdbj ect >

etc. The <pri nt> utton produces a
¢ additional recipients and copy recipients added

The <send> button 1035 at the bottom of every page sends the entire e-mail. If the name
of any recipient is unknown to the system, then the e-mail form is reprinted with the offending name
printed in red, together with an error message indicating the problem. _

If the name of any recipient is ambiguous, then a list of matching users is printed, each
with a checkbox allowing it to be selected. The <e-mail> button at the bottom of the form reprints the
e-mail form with the recipient names suitably updated.

The overall e-mail user interface flow is illustrated in Figure 58. The e-mail recipient
exception user interface flow is illustrated in Figure 59.

9.2.2 Receive E-mail
E-mail is received in the form of an incoming e-mail document 1040 (Figures 63 and 64),

which has the same page structure and content as the corresponding outgoing e-mail form.
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wi th 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 e-mai
body. The entire e-mail is reprinted with the attachnent i ncl uded.
Addi ti onal pages are automatically added to the e-mail to accommobdate the
attachnment. The attachnent can consist of anything which can be sel ected
on any netpage. The <add recipients> button 1034 adjacent to the
<reci pi ents> and <copy recipients> fisglds 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-mai

form The <e-mai ki, 896> 3@ Bl at &@L&@&%ﬁaems %Bae ;ggﬁdoc%%éépé ock i add

reC|p|entsformeI|C|tsaCB e-maj | th f Tt I onal
reci pi ent sCUEIRS EHPY f97B {igrea s é‘ndaﬂ&ié‘%ﬂ‘m%@ tk%%?ﬂdwfbhﬂqceﬁmge%ﬂ &d vife bot t om
of every ptagﬁbjs«ﬂrbﬂ&tlhg‘:&e $bjbds bfRheAnddRink e-mhif, bitRth Ma FERly tef adada)és Jiﬁeﬁxpl ent is

unknown to the S¥§ y to Ql%ntﬁl]itonelog% pro ucesfal?(rnbgognﬁéa—rmea rfc!rrrxll at?d&l sseg hthegshedﬁ()f fending

name printed in red SSage indi
probl em |¢fﬂzehr@0wamm@l‘ asanaﬁrteeliﬁpﬁltewmpmss afbipgeoinsnts-t hen a |i st of matching

users is printedraeadGardbdibn a8 PEGKRAK oALRWARE fich \Jﬂﬂ npgmﬁls‘ﬂtedﬁ& &t The

<e-mail> button at the bottomof the formreéeprints € e-mail formwth
the reci piént’ bifch Friecting fhg sThPS Wﬂfd%ff”@ﬂg e“Fﬁ‘ébE}\?%‘Pa}TOFWaédeﬁai’qde%éme“h{r@rface
flow is illodséfti@tietminge-mbifiskle Dfed d the bely BEthd outgep amant exception user

interface flow i he! Jf&r&%& E{)%E)}ggtSL gut!: n%’ll %rea% s, b ?doesn% %ght\ég%cng_e-maﬂm mail is

received in the formof an 1 ncomng e-nal docure ur es %3 and
64), whi cHMhEY 3 e <avsd-page. adihee implicitpninvokesoht ‘@FN regigientfreopwmdes gondi ng

out goi ng el’lﬁﬁia‘hhts%ﬁ)icﬂ\recwc&%gn ReheBdua e (FERDEY, %&ntpwe&&ﬂ]eétp ficha @hecﬁu@%&bm t om of

every page of the e cument produces an outgoing e-mail form
(Figures 696 %f?wg’gﬁgreé’é@ed to the sender of the inconing e-nmail, and

with the s ub | ectherefid eetitwg> biten OS] sddsttheokndeite tlierteb@ﬁﬁmglsiaafnmtdct,s afiut wWith
"Inreply Jr&iu ces Q{ggﬁ(101ﬁ§ctsaf ﬂ r@ﬁectﬁl th-gblgda 2l G a¥tdltsto C%Jll%ct JH l? y&l is des.g:ébzed B oduces

an outgoing e-mail formaddressed to the sen comn e-mail, as
wel | as toRos fetadfn §eption 946 pi ents and copy reci pi ents. The <forvvard> but t on

1033 produ fcles anT]&lkﬂ)gelbﬁtg)g @048Rtds feQEdRr M b reBifiek® Gt @flﬁﬂsd,us@gmwomes t he
subj ect re he,. su i ncom
" For war ded™* 9% £ vggs Ly rrelg cﬁ“xg tgeﬂ‘i’é EER uEF 1 Pg r?é‘“%‘é?fﬁ?f%&“@ Wlsﬁﬁ“b?ds al so

copied to ltlhlereld@rdvn&cum?@i;ut going e-mail. The <forward to contacts> button
1044 creatgsps buggifessicetlLidtr i nt, an outgoing e-mail in the same way as the
<forward> button, and then inplicitly invokes the <add recipi ents> comuand

onit. This el |”Eliet°§méfﬁ ligdt cqiet rnedht it Grites frnHBAEigae SpaPeredisr e 62),
Wi th the <ssuhbjreatsr iddivahug chifcl 8@6dpiiO@e AR as Bt BfueGte 0Dfhe tpSevEiQbMBRE B dnee- Mai | .

same form is used to 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.

Each entry 1051 on the contact list form shows the name on the contact 1052, and the
current e-mail folder 1053 in which e-mail from the contact is placed. Each entry has a checkbox
1054 which allows the contact to be selected, an <info> button 1055 which elicits a page of
information about the user (Figure 77), and a <set e-mail folder> button 1056 which aflows the e-mail
folder associated with the contact to be changed via the set e-mail folder form (Figure 68).

The <delete selected> button 1057 at the bottom of the form deletes the selected contacts
from the contact list (or contact group). The form is reprinted with the deleted contacts removed.

The <copy to group> and <move to group> buttons 1058, 1059 at the bottom of the form

allows the selected contacts to be copied and moved to a particular group via the copy contacts form
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The <add to contacts> button 1045 adds the sender to the recipient's |ist
of contacts and produces an edit contacts formreflecting the updated
contact list. Contact list editing is described in nore 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 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 ListgThe contact list is edited using the
edit contacts form 1050 (Figure 66). Because the structure of an

i ndi vi dual contact group is the sanme as the structure of the top-Ievel
contact |i e FdRe7same formis used to edit a contact group. The formis
obtai ned by pressing the <edit contact |ist> button on the help page. It
is also printed WheRBRb]st efiting pieninteriios floyyig dlystptsd infigue it act |1ist, for

exanpl e when th%mﬁl,d(ntocb) CARREE Gl Hstdditof BB grbd ,n m@usarse&ﬁaedlsoéhcﬁwiﬂi faicom ng
e-mai |l 104 nder.t.o0 ISt . ach ent 1051 on the
cont act | Igt Igyf tog g ?o>§$ ttgn ﬁrlélﬁ]_leco 1esf ovesgoetsea%:ked to Hla Slfeﬁégd My ent

e-mai | fol Ybm 31‘9513’ tpm(wmvectmémmmils prﬁSﬁedmnteﬁrecmmm 1su:smtpdl albigckhoEath entry

has a checiphf mekBadhipMrise Besadai@iBophe contact to be selected, an <info>
button 1055 whi ch elicits a i nformati on about the user (Figure

77), and a <set &MHBPY (’IPOES‘T)(T%‘F@%HQH‘%]SPP HOSES ARPTHESHP oWE” fislel081 ik fn  f ol der
associ at edksskibtad t<h1pthOrﬁeﬁEt(<ﬁ1®rebﬁ neha)ngle«dn vbeR. tThe fiets @- i frofpolodey form
(Figure 686, FURLES o SELEFLGE 30N AORA Alaafd'® POLLOM Of the form
del etes the sel ected contacts fromthe contatt [1st (or contact group).
The formis reprifktseie Wltfhld%flf@mdﬂ‘b@weé&)rksa@tlsfth@fm%@thél'llmersmdlpy to

group> anckasi e, 456> GhRdNF71OMidhQRS m&@(ﬁ&r athQe‘Sc%n@&rs EJaﬁﬂ Rilel. SRl e form
al | ows thetﬁs}el ected, contacts tq be cop and moved to a particul ar group

via the cop¥yedRERes deredi Mrken ‘%@’p @G?fleftli?eg‘tﬂ”e&’%ef)”s""f’ﬁ?é‘ Wrdkeact | st

editing usentad.nterface flowis illustrated in Figure 65. The copy (nove)

contact's £orm || #heelbui i 05 B4R H0E WP SR AGL o Blga20h W (1

a <copy to> (<nove to>) button i es se ect ed contacts
to the spe’éﬁof‘i‘%‘b‘S&r"&‘ﬁbb““oWé% This @@EYWHGEW sldqr &g pinuttazsopstp ereatediand sslegivdessed, an
edit cont astif chitdorR & HailFoltdt BE W iceBr 1BHANEs LR setipdRkadxBIRahERbRwof t he

destinati ﬁ%‘%ﬂ%ﬁgﬂ‘a@ﬁeﬁ e(g}p‘pp%on(s%nbv;%eg%odﬁt acts form 1060 provides a <new group

nane> fie assocl <copy to new> (<nbve to new>) button
1062. Thi L-&#| ovkistMaitbexgr oup to be sinultaneously created and sel ected as

the destination mrcoﬁtém o BPYscAmall B Gre hIt@ﬁﬁghmﬁmﬁ%a'fo&qg @95@%&070

(Figure 68 Ilst all of ders in e user's nal
<set> but t ﬂ#ffldw#’%lo%%@sgu{eﬂé) o5t rpplpox darmlinfe alb effredieqr’s %meil e 1618) der .

When the <a@ilwith 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

selected. The <count> button 1083 next to each folder name indicates the number of un-printed
(i.eun-read) e-mails in the folder.

The <delete selected> button 1084 at the bottom of the form deletes all selected folders
from the mailbox. The mailbox form is re-printed with the deleted folders removed.

The <update options> button 1085 at the bottom of the form applies any changes made via
the checkboxes to the folder's delivery options.

Each folder entry also has a <list> button 1086 which lists the contents of the folder via
the e-mail folder form 1090 (Figure 71).

The mailbox listing user interface flow is 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 time

1094 the e-mail was received. The list can be sorted by sender, subject, or date and time. Each
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button is pressed, the edit contacts formis re-printed to reflect the new
fol der associated wwth the contact. The set e-mail folder form 1070

provi des a <new e-mail| folder nane> field 1072 with an associ ated <set
new> button 1073. This allows a new folder to be sinultaneously created and
selected as the contact's e-mail folder. The new fol der has an associ at ed
set of checkboxes 1074 which allow the folder's e-mail delivery options to
be specified. 9.2.4 List Milbox The ggntents of the user's nuil box are
listed using the mail box forma 1080 (Figure 70) and the e-nmail folder form
1090 (Figure 71). The mailbox formlists all of the user's e-mail folders

1011,  eachhtdhicd iSHt th@fcm{-‘ei}tes%}é%&ﬁéhég&%o%u&& fo§§ l;v & al{g@rbetht: %Ltqc?l;é s e- il

delivery options and al del 1 very options ange Each fol der
entry al so™HHsbyAhat ﬁ@%b‘@eﬂaéwﬁm@ﬁ ISarrrFS&ﬂéhq ecm%ﬂofolﬂg is goethe'@t Byseleqtee <count >
button 108:31unﬁxﬁdthecro;eﬂsia-pﬁmkcder nanme i ndi cates the nunber of un-printed

(i.e.un-read) e-gmils i The. <del et e sel ect ed> but.t 084 at
the bottom of th{e};}%l rg?nn? { reglyglafmﬁéeé gg‘%ﬁ] S‘fbbeftcf’éamep ik IF?IS“BQ‘F% The

mai | box f orktivic do thesupiegt pf thele-piit th whidkit Ge¢pbingdTuptadethead o ﬁﬂl&@@bwnﬁma&u pdat e
opti ons> bygio kOS8R, @Lnaﬁsh@hléﬁoﬁawﬁgv&fbew&nfeeram ARRH HESolARYar G RO YRSs Made via
the checkboxes to the folder's delivery options. Each folder entry also has
a <list> 8% 1086 which lists the contents of the folder via the e-mail
fol der form 1090E{ckiegall €ntrylhhs a dlaekbraiobdOMcH dliSEd NG HdSEkctel Nk @l @&CLprint OW i S
illustrat e Th er.form 090I t he
e-mails i ﬁ&t n”10§ 1 %&l au@% tI(]:ehen%lsg nzlﬂbf’ ﬁ&t‘%mﬂm e nf’b%eimmﬁi:l\%g %Zhe sender
of the e-maF91092, the subject of the e-nail 1093 and the date and tine
éot94 thg te mai | mﬁeh%dél%géée\ét%% éau'g%éﬁobat ai&he%atfbmuﬁm%%h@getf&ﬁh%ﬁy sc%e&lsl‘pl tect or
ate and tinme _fac ol umm ich is no e current sor

col umm has® % F?g‘algg e W%ﬂ“é?e\l{mb“\% ErPEt to be sorted by that
colum. When a <§®r<tcapybcltctedhmdgnpvmse@tbh@ne}muIloofaoihellmttomaftsm gl by the
sel ect ed i‘&ﬂér maﬁﬁw Jt?r cl[e§ e-l;n?iﬂsqg Fgéoggd or%@gdqo ?&ﬂ&eﬂ?@-‘mlaﬂ kR dle Aid eply to
anot her e-mai | he replying e-malls I's I'ndente el ative
to the suHP?é@PY?JF'a‘H?é“ Prﬁ‘ﬁ“feﬂé) which it is replying. Thus each thread of a
di scussion is C|Eﬁl’cbp'y(m‘dire‘ihBh@lll&ﬂirrﬁlhﬁéiaﬂfdﬂhe@oﬂmilbﬁl zmﬂbﬁdafsh@aws‘oxr@wer been
printed ar e pr| nt e

w the user's atte |o
entry has & che‘%ﬂi’b ><(<T?)V§8° \?\Pﬁﬁ%ﬂéﬁ"%co?’?s F8veyd essglfcée %€ qs tﬁgw\ﬁéef”g ‘g‘;
print butfelder. WB8I7a Wopc v>dkhawngo>) fatogrit preseedeameindil fotylenbf*emprslpnntaﬂwmch t he form
of an i Nc ol yAGheSpdRh korkdis Okt EacRatio ReD4) -

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.
9.2.5 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
1040 to add the sender to the barred user list. '

The form lists all of the users 1121 in the vser's barred user Hst 1017. Each has a checkbox
1122 which allows it to be selected.

The <unbar selected> button 1123 at the bottom of the form deletes the selected users
from the barred user list. The form is re-printed with the deleted users removed. When a user is
deleted from the list that user is no longer barred.

The barred user editing user interface flow is illustrated in Figure 73.
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The <del ete sel ected> button 1098 at the bottom of the form del etes the
currently selected e-nmails. The e-mail folder formis reprinted with the
del eted c-mails renoved. The <copy sel ected> and <nove sel ect ed> buttons
1099, 1100 at the bottomof the e-mail folder formallowthe currently
selected c-mails to be copied or noved to a different e-mail fol der via
the copy e-mail form 1110 (Figure 72). The copy (nove) e-mail 1110 form
lists all of the folders 1011 in the yser's nail box, each wth a <copy to>
(<move to>) button 1111 which copies (noves) the selected e-mails to the
specified folder. Wien a <copy to> (<npove to>) button is pressed, an
e-mai | folgles fouaﬂasuggrim&qrwmi ch shows the updated contents of the
destination fol d Bﬁ :1[) F%‘/? nmove) e-mail form 1110 E}r ovi des a <new e-nai |
fol der name> i el soppsdfgio ﬂncagé%‘&lﬂafSé’a“%@awa@ﬁec Bipder Gadoaited news)
but t on 11L3eviolkly n @btlooRs Iiis nbwindddly esssidgthdrezlobsli it diredtepUskyn & @aheagd and

sel ected fhe destination for the copy or nove. The new fol der has an
associ at ed Set of checkboxes 1114 which allow the folder's e-mail delivery
options to be spékqgifhetjuser Greptory mEer 113 EiguedSluseiring ingiphdrisaliias belimiiser | i st

i's edited sing drlRrsQflint nh@ k6 cdieed By hopR. t%@n&ﬂagiﬁfe@ ask@tlated HRtGnd @M 1120
i's obtai negmb¥£ res #graahe <edi t barred user. l'ist> button on the hel

p
page. |t OB HCEh A dfornatiey pasp {Figus ¢/ O thegmalx dwisr d iithen t he
<bar > but t @perd846 out@:@mswnomoahgmwﬁo Aidreq) @datd to thd Cobbspbaiingdsbr,tae se nder

to the barged,y 36 Eon'tal’:tg butt-rl)-Jl1 @BSOade th%ﬁs%ritg EHJe us%r f 20%&%% W %.nd'S gsztﬂ‘e upr&at%(P e user's

barred user list 1017. Each has a c 1 ch oOWs It
sel ect ed. cPﬂtéCtk‘iﬁlli‘P?Qr(F‘%@bt ed> button 1123 at the bottom of the form

del etes the sel ethegobdSRErStireddrPpagt NB0RBS ERAind 86 Ktakdalinded RRiphtRh BhtloSs
re-printe th the deleted users renoved. Wen a user is deleted fromthe

list that uSér is no | onger barred. The barred user editing user interface
flow is illustratkedlébal yrglireatory 8ser NREEE 808G iBBrPedin Fig@le THalhe siexr usl r ect ory

The gl obalmtuéa%sﬂcmrn@s;s&ra%dpégeﬁ;&tslareag&s&ﬂ&q&wohéy navigated via a directory
i ndex (as described previously in section 8). i s obtained by pressing

the <gl obal user TRfiFE BTN Brge 11 YR (G Wécol‘l@nbﬂ“’ Wﬁ@é"m@h@tﬂéﬁ BiyEvidgser
direct or y doageusd t3Dirgtioh,Gulii@t ©66he W@ prvadypraddiendds PNARCLAGR <clnaft andad ami |y

name, g§g n§act§>nbuhor$.lmnﬁ4£ %&e Ocliol%llgle Lelscfizilb yt he page. Each e.nt ry has_ three

associ at e utton produces a user information
page (Figure 77) Thetfhrierags cail Fdﬁrebiatfﬁdrilfiﬁllsqnly gelnrbd ittegsainfouttgoipreg ise- mai |

form 1020 lfnﬁre@m@lsco@actaigrcior%imeafé%mggogp&e&Ja%n&ﬁ;gs&%Q&pdl ng user, and the
<add to co cts> Hton 1135 adds the user to the user's contact |ist and
edq %‘g é nternet Contact

prints th dat

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
pumber of specific alternative embodiments. However, it will be appreciated by those skilled in the
relevant fields that a mumber of other embodiments, differing from those specificaily described, will
also fall within the spirit and scope of the present invention. Accordingly, it will be understood that
the invention is not intended to be limited to the specific embodiments described in the present
specification, including documents incorporated by cross-reference as appropriate. The scope of the

invention is only limited by the attached claims.

NPAQ88-SG




contact list 1050 (Figure 66). The gl obal user directory page 1130 al so
contains the standard i ndex navigation buttons 1136. The gl obal user
directory user interface flowis illustrated in Figure 75. The index user
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>gand <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 oppasgdsto a netpage contact). 9.2.7 Add

| nt er net Cbntact An Internet e-mail user can be added to a user's contact
li st using!the |ﬁf*@ﬁh?fbff’ffeﬁm%ettandff@lj@@%lwfml?cvwmaimagemc@we 79). Since
an I nternet user is not othermnsq known to th netpa e systen1 the form
al lows full namePd8PER 9o RETe wpestion i O neleesoti @l nt er net
user's e- magshage;address 1172. The | nternet contact regi stration user
interface flowis illustrated in Figure 78. CONCLUSI ON The present

i nvention has beemmpdazechy drotbniginaH mesfze prthe doctroenputihrind esersind dowbeddptakbnt and

nunber of gpae bcfdh@da&l ik BF m&ﬂléﬁ?w]ﬁﬁpﬁéih EaL atib%\{ﬁlr relatlvE tovﬂlel doclﬁﬁntatﬂﬁp reciated
by those skllled in the relevant fields unber of ot her

enbodi ment $9UPE FURAHHEE & RN ?fé‘%’étﬂfglﬁ‘évd’i“‘i“ff‘&{%ﬂ“iﬂﬁﬂ ‘EPé‘?(PPﬁ“l?é?ﬂl relifive o asgfeE g f a |
Wi t hi n t hepredpiemiided amoingd mapeosdbnsg he present invention. Accordingly, it wll
be understood that the invention is not intended to be limted to the
speci fic enbodi newsyittge dteractiradat fom e spriesdenite to s pegivfer et olm, inrmtibrudi ng
docunent s aaaqegraa{uag ﬁgrabyonq,maéen&gg REROGE @S oGHIP HAP ! A5 the 1GR3 GPRE Of the
i nvention S only limted t he attached clai ns. NPA088-SG 68 CLAIMS 1. A
met hod f or IEEMH ?T%WP%HﬁC?W§ﬁ%%?§%Pﬁh of an electronic nail message

i ncluding: printin itate onp05|t|on and transm ssi on
of the electronlg %m% %ﬁgggﬁemaPk“ﬂggmﬁngﬁ%§§Tectronlc mai | message on

t he docunent ut|I|zing a sensing device adapted to read coded data in the
document when placed in an operative position relative to the docunent, the
coded dat & conpri silg Rcddisl Bk, GherSMBoh AR kbbb laﬁaddffafpﬁraﬁmor ajagf marks
positioned relative to a set of predeternlned nom nal mark positions;
transmittiAg°i nteraction data fromthe sensing device to a conputer system
the interaction

3. A method according to claim 2, wherein the coded value represented by a mark is at least
partially determined by the position of the mark relative to the set of predetermined nominal mark

positions.

4. A method according to claim 1, wherein the predetermined nominal mark positions are

arranged relative to a plurality of nominal lines.

5. A method according to claim 4 wherein at least one pair of the lines are spaced apart from

one another by a distance of less than 100 millimeters,

6. A method according to ¢laim 1, wherein the marks have centers and wherein the relative

spacing of the centers of at least one pair of adjacent marks is less than 12 millimeters.
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data representing interaction of the sensing device with the coded data to
allow the nessage to be electronically captured in the conputer system

and transmtting the nessage to at | east one recipient address. 2. A nethod
according to claim1, wherein each mark represents one of a plurality of
coded values. 3. A nmethod according to claim2, wherein the coded val ue
represented by a mark is at least partially determ ned by the position of
the mark relative to the set of predet Ernined nom nal mark positions. 4. A
met hod according to claim1l, wherein the predeterm ned nom nal mark
positions are arranged relative to a plurality of nomnal lines. 5 A

met hod accpr di ngy {6 a@éommﬁg Ms%ﬁ' B daffRx l%ggrng,gﬂlﬁn gélustagngaoﬁ are

spaced apart from one anot stance o I meters.
6. A met hdaligcedrhrsiythe ngh aﬁarﬁlasr_ s fiviue adiesHperprigr kgn #igy ef telmetrof thahd
wher ei n t heark ehadiheradisspaci ng of the centers of at | east one pair of

adj acent marks is less than 12 mllinmeters. NPA088-SG 69 7. A nethod
according to claim1l1, wherein each mark has a m ni mumradi us and a naxi num
radi us and wherein the length of a mark's mninumradius is greater than
40% of t hed-1 engtAmethod daeprdingrimeiimd , wheseinrngyr & mitlimgtsr di@ueteparppedf Hododad datr di ng t o
claim 1, Wialded Deridid inkfmitoh bol iR the it AORL kil Al Of the coded data

i ncludes sufficient information to identify the electronic mail nessage. 9.
A method as clainmed in claiml, wherein the address of the recipient is
converted, in the conputer system fromhand-witten indicia on the
docunent t9 an eAeemmbmmmmEOMnmmmu¢Na&mmH£E$$mﬁmcﬁﬁ@kﬂﬁi@h@n&xan&ﬂission
10. A met had,as sGlel BB pdaB-wkikidl iicks on %e nh ud GRBEPBI orde il fRSSaGE s
applied to the ocunment I's converte i’n 1 he conput er system ftrom

hand- wr i t tfasilit¥tgaosmisiosr al pha- numerals to el ectronic equivalents. 11. A
nmethod as clainmed in claiml, wherein at |east part of the electronic mai
nmessage as applied to the docunent is converted, in the conputer system
fromhand-witte di ¢ ure r, the like,
to an el ec]\t% oni cfg S{rﬁoré Whi inﬁE% upf)slf“an erf‘? atslbasg a%g)\ggls "%eﬁsageq"s a’ﬂ% 48 odbrd

appear ancedogifmenthie cprvpriedaint they eantputerf Swtm ﬁmsh@g@rlttei@nwlmlt biptd-namerd$ & med i n
claim 10 adiecdohic iiRakN €l ectronically capturing the message includes
receiving, in the conputer system 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 docunent. 13. A nethod as clained in claim
12, includilng t hemsbusispingé\n deémse whdirgigatddastlpe@ st thorectrofic mhibmessage 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 substantiaily preserves the format

and appearance of the relevant part of the message.

12 A method as claimed in clatim 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 a movement and a position of the sensing device relative to the document.

13. A 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.

14. A method as claimed in claim 1, wherein at least part of the electronic mail message is

transmitted to the recipient address as digital ink.
NPA088-SG



novenent and the position of the sensing device relative to the form using
at | east sonme of the sensed coded data. 14. A nethod as clainmed in claim
1, wherein at least part of the electronic mail nessage is transmtted to
the recipient address as digital ink. NPAGB8-SG 70 15. A nethod as cl ai ned
inclaiml, wherein the nmessage is delivered at the address in the form of
a second docunent containing the electronic mail nessage. 16. A nethod as
clainmed in claim15, wherein the secong document has at |east one user
interactive el ement which enables a recipient to indicate a response to
associated information in the second docunment by interacting with the user
interactive el enent using a sensing device which is adapted to transmt
response data to a conmputer. 17. A nethod as clainmed in claim1l1, wherein a

user addregses t Renedb®edt difMaGn Bl 1, WRSSAR rheRagel B &Ed RiRNhaAdH &SS by
sel ecting % nanme froma |list on th@ docunent using the sensing device. 18.
as"tta P

A met hod PEFEY PHTER SPYATRE G PR A PEESFvi ng, in the conputer
system indicating data derived fromthe coded data, regarding the
identity of the docunent and at | east one of a position and a novenent of

the sensing devi 6.6k & Liified B i€ 15 QGHUHIB e ée&nerdgc%&e&tgmiﬂ@aﬁtiokyuéebe
when th to

docunent and determ ne e sensing device iS use Interact with

t he docuneifractiy elementphigygables aseeipicrily ndate p &1spAPsedo a55etifed dfergation & Bensi ng
devi ce sengéong deduméd® 3 intePdd@gOFitht tiCuser TBMQARE tledddtudidie PRBL tabaR WHicntihe

sensi ng dea\éi (%e%tgggngt.'tr\ée todU}e docutrrent usi ng the coded data. 20. A system
for conposithon and transmsst ot 8F'“an el ectronic mail message including: a
printer for printing a docunent with coded data, to facilitate conposition
and transm ssion of the electronic mail nessage, the coded data conprising

a pluralitys of syBSm&NLicAlneY in ék@xgilf\t/lﬁfeﬁl_ru&s@tagﬂes@%%le%jcgaﬁﬂﬁgag@?tl ative to
a set of ptgedet.er nom. nal mark positions; a sensing device for reading

ne
the coded BHFEP TN % cEH mes name et it gk dseettingte thesedsiog deveet o t he

docunent and transmtting interaction data, representing interaction of the
sensing device with the coded data to allow for electronic capture of the

ressage, gner al edheliia MNEAG il NEn O BSLAL AEKLESH deRbANLY Sk hhigggpourent

and a conputer systemfor receiving the 1nteraction rom the sensing

devi ce and@adeiiRe fieme the preed 48 Tegeeding e iqeptity oftescdoprmenitandiad epsb ans of NPSIHEBS- 5G 71

21. A systson asemiettionge tedsitl d@+ia rdflive WHRS ®tuefat brddfad HenliR Rtk .aNe of a

plurality 2L coded .. val uesdévic%z ysl em.g%%?rdi ng to claim 21, wherein the
as

_As
coded val ueI Fanracuhe S rlrsaurs‘%t?s B egg focime

19. A 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, the coded data comprising a plurality of substantially

wndifferentiated marks positioned relative to a set of predetermined nominal mark positions;

a sensing device for reading the coded data when placed in an operative position relative
to the document and transmitting interaction data, representing tnteraction 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 system for receiving the interaction data from the sensing device and

transmitting the message to a recipient address.
NPAQB8-8G



partially determ ned by the position of the mark relative to the set of
predeterm ned nom nal mark positions. 23. A system according to claim 20,
wherein the predeterm ned nom nal mark positions are arranged relative to

a plurality of nomnal lines. 24. A system according to claim23 wherein at
| east one pair of the |lines are spaced apart from one another by a
di stance of less than 100 mllinmeters. 25. A system according to claim 20,

wherein the marks have centers and wheyein the relative spacing of the
centers of at |east one pair of adjacent marks is less than 12 mllineters.
26. A system according to claim20, wherein each mark has a m ni num radi us
and a maxi nrum radius and wherein the length of a mark's mninumradius is
greater than 40% of the length of that mark's nmaxi mum radius. 27. A system
accord I'ng. 410 c | ak @%%chéﬁ@ﬁlrg & daid Y, whBreilehch 'rrﬂﬁtrﬁaﬁ'e_sgl’ts%%%fedrpiu@ﬂii%aof QJde& he coded
data indicative of the identity of the electronic mail nessage I ncl udes
sufficient™fiformation to identify the electronic mail nessage. 28. A
systemas clained in claim20, wherein the conputer systemis adapted to
transmt the electronic mail nessage to an electronic mail server. 29. A

system as gl ai ne i 0,1.; reLn ter S vided with
means Sso :%PA08§Q§E?$%&?ﬁg%%iﬁ%mgg rgggh%?m%ﬁgﬂgé ﬁﬁ%§§%§?%m§3%£§?led from
hand- wr i t tRefiaindrteaniacddy thenositiercal isriark latys to &t settof prdeteriprdrpominalinipek addr ess.
30. A systwmi@s clained in claim?20, wherein the conmputer systemis
provided with neans so that at |east part of the electronic nmail nessage
as applied to the docunent is converted from electronically captured
hand-witten indicia or alpha-nunerals to electronic equivalents. 31. A
syst em as 2} ai nedl syskmekeeprding20 clainhx whareit e pedaqpuinet nogymst eak peitipnsowd ded wi t h
Means so  4b@kd RlatiteSRSHuRAY &f nthindl Rfes €l €ctronic mai | nessage as applied to
the docunent 1s converted from electronically captured hand-witten

i ndi cia, al pha-nunerals, diagrans, figures, or the like, to an electronic
formwhi ch substantially preserves the format and appearance of the

rel evant part ofA tisem agbwing toahing 2helicteinmebsage paiSd theAns yigtspedagarctoai ned i n
claim 30 Qﬁe§$mmM@§B§£§mBﬂ%s&EFBHE§EM§¥§te”‘i5 adapted to 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. A systemas clained in claim32,
wher ei n t 8. sensi pgted @vtbRiRg $LAER I0,akhereid Alftmaad @ave foedidieind MBsteBRteland t he
posi 10n Q& RENALDG HRY G pdir AdYR mhs £ N& R, HST NG At | east sone

26. A system according to claim 20, wherein each mark has a minimum radius and a maximum
radius and wherein the length of a mark’s minimum radius is greater than 40% of the length of that

mark’s maximum radius.

27. A system according to claim 20, wherein any 10 millimeter diameter area of the coded data
indicative of the identity of the electronic mail message includes sufficient information to identify the

electronic mail message.

28. A system as claimed in claim 20, wherein the computer system is adapted to transmit the

electronic mail message to an electronic mail server,

29, A system as claimed in claim 20, wherein the computer system is provided with means so
NPAOBS-SG



34. A systemas clainmed in claim20, further including a printer at the
reci pi ent address for producing a second docunent containing the

el ectronic mail nessage. 35. A systemas clained in claim34, wherein the
second docunent has at | east one user interactive elenent which enables a
recipient to indicate a response to associated information in the second
docunent by interacting with the user interactive elenent using a sensing
device which is adapted to transmt rgsponse data to a conputer. 36. A
systemas clainmed in claim?20, wherein the coded data serves to identify

t he docunent NPA088-SG 73 and a position of the sensing device relative to

the documat'ﬂ;t the3dddreby SHYiRd Fe%i@rﬁ 19'0 . %9 ﬁioﬂ ]:E&L o eandlcYép&r é 'EIOMAQ Ogrpm er
Ay

systemis adapted to receive at east one of novement data and posi tion
dat a r egar R Egepddsse of the novenent and the position of the
sensing device relative to coded data, in order to capture the nessage. 38.
A system as cl ai ned in clain137 wherein the sensing device generates at

| east one f t heﬁ ﬁgﬂ &]g]a% \' epe?n é) goln';[phte(:)rnsysge%;[lgprlélal GQQVltg mealmg ast sone
of the sensed co
that at least part of the “electronic mail message as applied to the document is converted from

electronically captured hand-written indicia or alpha-numerals to elecironic equivalents.

31 A system as claimed in claim 20, wherein the computer system is provided with means so
that at least part of the electronic mail message as applied to the document is converted from
electronically captured 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

clectronic mail message.

32. A system as claimed in claim 30 or 31, wherein the computer system is adapted to receive
at least one of movernent 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. A 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, A system as claimed in claim 20, further including a printer at the recipient address for

producing a second document containing the electronic mail message.

35, A system as claimed in claim 34, wherein the second document has at least one user
interactive element which enables a recipient to indicate a response to associated information in the
second document by interacting with the user interactive element using a sensing device which is

adapted to transmit response data to a computer.

36. A system as claimed in claim 20, wherein the coded data serves to identify the document
NPAQ88-3SG
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and a position of the sensing device relative to the document.

37. A 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. A 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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