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BACKGROUND Presently, a user of a conputer systemtypically interacts with
the systemusing a nonitor for displaying informati on and a keyboard and/ or
nouse for inputting information. Wilst such an interface is powerful, it
is relatively bul ky and non-portable. Information printed on paper can be
easier to read and nore portable than information displayed on a conputer
noni tor. However, unlike a keyboard or nouse, a pen on paper generally

| acks the ability to interact with conputer software. SUMVARY OF | NVENTI ON
1. According to the invention, there is provided a relay device for
provi di ng comruni cati on between at | east one sensing device and a conputer
system the relay device and the at | east one sensing device and the
conput er system bei ng physically separate and renote from each other, the
relay device including: a first cBARBRROMNDons modul e for receiving first

i ndi cating data Praadi téod aksmpuet fystedtypichlpatraciathsi@ngseiOusEe Y ool N a
fLrst 1O R disdle kit AP AR1RORLOASIRE Bbsifhe Neotddfon> GRS G A€ VI CO
when placed into an operative position inrela |oﬁ_to Irst co e% dat a
formi ng palfieriage sgpoperfubiit i rRlasiveiybulky a9l appoweebleo rinfmfatinsprintgd; of paper cap e

i ndi cat i ngeadlati@reainld Beie Porabl tﬂaﬁa&ﬁngﬁﬂi bibpidybdyonlaasiGhied ﬂloldf@ﬁ adeded, hdligd c?ded
data and i j Lrst _reaiaon i tity l.ndi.cative o n identity of a
regi on as§§%k%%g§9ﬁﬁ?%aL%ﬁ%p¥%%%ﬁﬁ?%gg? 5%%?”%”%?8%8@%%?m3SH?gﬁﬁ?ed to
generate second indicating data based on the first indicating data; and a
second comuni cati ons nodul e feymmARYSEINVENTZOhe second indicating data in
a second ormat,to.th onputer_system, In a preferred form the second
Format i's b col | ATFSHEmE B RN SR S rer st ac=Br Bt B P e imutier - cam
GPRS, or R atPragifope sibbine dehiee sdcondrgarsmam, datrélandvinoahd|te 4t deagiloso f or
recei Vi ng @ndn@IPKRISAd Bt Gl Fiterh BELHTRUIL LepSUS LRMmdY £iLLAPLYer, de rel ay
devi ce |nclyd¥s.a.pﬁhnper configured to recelvie the response data and
generat e a SeERY M f ace based on the response data. Preferably, the
response data i recfistdemsmenigtap meduiefyr gpeitigeivitiiidcating dizte abdswmitedfrorh ke at dentity
of a secongs d;ng (Eje‘ﬂﬂngatﬁvsigé:ih at e fmntdtl:]tht: nﬁwﬁﬁg gaﬂéjbeﬁn@tggx{eiaﬁﬁ gy A genghﬂge%gzgéent er

includes a coded data generator configured to generate second d data

i ndi cat i ve"i5t Pleid MR SRTVR BIsiAR indesitop fofirst gerled Aata fomppegmd of hfirelinterfiee

i ncor por atdispgped hiea siesc anbleeC thel @dicaliap data hitl RMHE a RO dirtidl based HEISRIBO Akt
interface J.pgl AVATRSY N o I Rl 1N Pt he ¢ ata, the
vi sible iﬁ?%%#%??%ﬁm%g?ﬁa %g%gﬁg?&#ggg?gﬁig?%%%ﬁﬁy%ﬁ”%%%“?gggggggldata.
More NPPObelrsétesfassi ef erably, the printer is configured to print the second
interface onto th@o@86:0RMigA fud GRierdtd Ghtohdi@licating data based on the first indicating

daia; and

a second communications module for transmitting the second indicating data in a second
format to the computer system.

In a preferred form, the second format is a cellular communications network protocol,
such as PHS, GSM, GPRS, or WCDMA.

Preferably the second communications module is also for receiving a response data from
the computer systemm.

Preferably, the relay device includes a printer configured to receivie the response data and
generate a second interface based on the response data.

Preferably, the response data includes a secpmd region identity indicative of the identity
of a second region associated with the second interface and the printer includes a coded data
generator configured to generate second coded data indicative of the second region identity and the
second interface incorporating the second coded data.

In one embodiment, the second interface includes visible information in addition to the
coded data, the visible information being based at least partially on the response data. More
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coded data is substantially visible to an unai ded human eye. Preferably,
this is achieved by printing with infrared absorptive ink. Preferably, the
second coded data includes at |east one tag, each tag indicative of the
second region identity. In a preferred form each of the tags includes data
indicative of a relative position of that tag. In a particularly preferred
form the relay device takes the formof a cellular telephone. Preferably,
the printer includes a page-w dth pringhead that includes el ectro-thernal
bend actuators to eject the ink onto the surface. Mire preferably, the
printhead includes noving nozzle chanbers. Further objects and advant ages
of the inv i j ! I : i Dt hat

Fol | owe. i £ Bl sr R SRR E pah by SERCLHELSRR, dTL | oy

t he i nvent P8 dRfalis subréaRriale vigikle d¢ pmgided hymagenye- ofrefpraily. this irpehicyrd bugentivt e onl y,
wi t h ref er eniciefrér@l sbdoeptigcialonpanyi ng drawi ngs, in which: Figure 1 is a
SCth’B.tI c of a tla?efe;a%iy?‘ﬁng 9%&1}1' c%delagitat\ée &?udgs %?quloge BI’ !erzléhetg H‘JSIICZR% gf %Q d. Its
online page descriptron; Figure 'S a schermatic view of "a i nteraction

bet ween a ewmpigen enity- a net page printer, a netpage page server, and a

net page appl i cat iddpremred @orin, BEOMTHR tads inkludts UitanEiSatide SQIIRRE pRMoPEr Rt Page
servers and printers interconnected via a network; Figure 4 is a schenmatic
view of a I?'gh-l evel structure of a printed netpage and its online page ‘
descri ption; Fi glravaBichlalygrefmahfon, thwredydwigedpkes tht fonotf a paluleftelgphoret page t ag;
Figure 6 is a pl 2RavbEWhSHAW Reluds § flgalid@ it A8t MERRs Bccibina@l e t ags
shown in Fi gllf;re 5 .anﬂLa fi eltg s?lgff vi ew of % net page sensing device in the
form of a FEFBEJEIFER® gt sprires Nop reifely fhe pritbpad gludesmgunapgeessi ng
and decodi hgmiisgorithm Figure 8 is a perspective view of a netpage pen and
its associated t agmCHFdcR%nk a@Ba@l oY MRV GRS witt e WiELen? b Re RELRPECT T VE
expl oded view of the nétpage pen shown in Figure 8; Figure 10 is a

schemati ¢ HFEREFLGINM of a pen control ler for the netpage pen shown in
Figures 8 and 9; Figure 1BRIEFRESORIBTIONIORRRAWRBIGSOf a wal | - nount ed net page
printer; Figure i it Hgg- I of t. e printer
of Figure 11; Fi %ﬁfﬁﬂéeﬁfgda&%ghgn en{jlga?ge %gg%niﬁgg%{belf{eacugeg’ g%%{?agﬁglﬁnﬁg a
section of e FRAREVigy Fience ipghae@mpnging drvisesviR@bichassenbl y; NPP026- SG 4

Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page

description;

Figure 2 is a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page
server, and a netpage application server;

Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;

Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page
description;

Figure 5 is a plan view showing a structure of a netpage tag;

Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field
of view of a netpage sensing device in the form of a netpage pen;

Figure 7 is a flowchart of a tag image processing and decoding algorithm;

Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;

Figure 10 is a schematic biock diagram of a pen controller for the netpage pen shown in Figures §
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;
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Figure 13 is a detailed view of the ink cartridge, ink, air and gl ue paths,
and print engines of the netpage printer of Figures 1 | and 12; Figure 14
is a schematic block diagramof a printer controller for the netpage
printer shown in Figures 11 and 12; Figure 15 is a schematic bl ock di agram
of dupl exed print engine controllers and MenjetTM printheads associ ated
with the printer controller shown in Figure 14; Figure 16 is a schematic

bl ock diagram of the print engine contgoller shown in Figures 14 and 15;
Figure 17 is a perspective view of a single MenjetTM printing el ement, as
used in, for exanple, the netpage printer of Figures 10 to 12; Figure 18

is a perspggld YRis\ RN SR thic PRkiliceOfi AR A bAY ek, METSIMEPLE AL i Ng
el enents; Figure 19 is a serjes of perspective views illustrating the

oper ati ng REEPTBE fRgufiti?® M printing el enent shown in Figure 13;

Fi gure 20 Figuwa 19 érs pbatativv Blosk dayradf ofoa slivddt teoseprest thofetagpgpenitidih ienj et TM
printhead; gl qyt& 3l is a schematic view of a user class diagram Figure
22 is a schematic view of a printer class diagram Figure 23 is a
schemat i ¢ VipwHds 2 whemshic Hockdiseram atduplred min engine popirpliprsgndMpraintlt irivtheadew of an
appl i cat i 0f3scela@s FitltkhSGhRMonkdI U SvniPTike f: SChemati ¢ vi ew of a docunment and
page descri.pti cl ass_.di.agra jgure 26 is schenmatic view of a
docunent a% ?)gsglsea%’g%né“rws 1?°g“18$q%‘§§f H’Eﬁtre&ﬁ?e COpfogE e a1 lyﬁléﬁn\ﬁ/é%ti c view
of a ter m Fagire ¥l iererrtresiyeciew bf zsgledviengétBSginghigatpmant as ufeld g f@ eR@piestha

schematic %@pgggpggtelaofg%@gglgtﬁzerrent speci al i zation class diagram Figure 29
is a schenmatic view of a hyperlink elenent class diagram Figure 30 is a

schemat i ¢ NgBW 8t 2 Rerspsrpesrvier ok e epall parhef as ey pEYsieit noipting lelssentsdi agr amy Fi gur e

31 is a schem®td ﬁa\éér%Wt)ﬂfcrsﬁecm)épﬁeWS IRKREnOhO MR oA, aegf'@gM@iH}etnFFﬂiﬁﬁg 32 is a
schematic view of a formclass diagram Figure 33 is a schematic view of a
digital in en%?f“a?@%“’“d’il §Fant Figure 34 is a schematic view of a field el enent
speci al i zaFfiguwe200$ agspaiiagicarny a shbit gighent 3% pegwilttaddvgeredpriethasti;ew of a checkbox

field cl as'@gmﬁggmmﬁ&%@ﬁ%&ﬁasgdi%gﬂgrrati c viewof a text field class

di agram -Tgure 37 1S _a _schematic view of a signature field class diagram
Fi gure 38 FigirerZis aighematicr viegrol a prites glass digeridessi ng al gorithm Figure 38a is a
det ai | ed fFigincisas 4 scifnan@ewsdf @ pen@iasstdivgrafnl oOwchart of Figure 38; Figure 39 is

a_schemat| gl au O, A.RAAS FEl yek.RTIANd chement class diagram & Figure 40
is a schematic view of a resource gescri pFrl oh cl ass di agram NPP026-SG 5
Figure 25 is a schematic view of a document and page description class diagram;

Figure 26 is a schematic view of a document and page ownership class diagram;
Figure 27 is a schematic view of a terminal element specialization class diagram;
Figure 28 is a schematic view of a static element specialization class diagram;
Figure 29 is a schematic view of a hyperlink element class diagram;

Figure 30 is a schematic view of a hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram;

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

Figure 33 is a schematic view of a digital ink class diagram;

Figure 34 is a schematic view of a field element specialization class diagram;
Figure 35 is a schematic view of a checkbox field class diagram;

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 flowchart of one step of the flowchart of Figure 38;
Figure 39 is a schematic view of a page server command element class diagram;

Figure 40 is a schematic view of a resource description class diagram;
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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 subm ssion protocol; Figure 47 is a schematic

vi ew of a conmm ssion paynent protocol;s Figure 48 is a flowhart of
docunent processing in a netpage printer; Figure 49 is a schematic view of
a set of radial wedges nmaking up a synbol; Figure 50 is a schematic view
of a ring Agaosh iB SHARE! viéd draEAbk s G Brm: FI QUre 51 is a schematic view
of a first_ring C and D synbol allocation schene; Figure 52 is a schematic
view of a GEBLY S??°Ef§’a@‘5%6°fﬁh’§39%‘6ﬂ°laésld?a§’8§‘ti on scheme; Figure 53 is a

si npl e expFigdet? iva ivmafic tidweofaalbkgpiptiantddivery plogisle 54 is an expl oded vi ew of
the ink cagfflAae; ko Kowdt s bibeRinPRdest Hhss il GE: AUar ter views of the ink
cartridge;  Figure 56 1s a three-quarter view of a single ink bladder;

Fi gures 57H8EHY Sashepaie yieyt f p hyeedipkachivition eeferchal  sections through the ink
cartri dge; Figurd 4us £schethaticvidy dfla @it sibiniseien gibtadol;er vi ew of the open nedia tray,;
Fi gure 59 . f. ] - .view of the electrical systemof the
printer; - g%lrplefgag%ﬁefntsamﬁ%e(g%%{t%%%@qaa are%é)forto\‘/:?eléw of the electrical system
Fi gure 61 Yiguredsfiy pifpvchagodocrnmt nrecessipg g netpage pénteal | printer with the | ower
front coverigwremayedhemalid G4 & a 66 of r&did waREdhaiAz LW QWEd; t he binder assenbly;

Fi gure 63 1;Lis &Origaarchegl%ce%wqo%gr.te a\@Bew f1 ﬁ he. O%En gl ue wheel assenbly;
Figure 64 i & section througfi™thdni WEPNG SRR and the exit hatch;

Fi gure 65 FigureSltiy sseemdlioniaysit e et ringiCompd Bynabal dllpdationfseleme;nodul e; Figure 66 is
an exp:c OSQqu‘{éﬁYié @theaﬁﬁawftlg&&drmgggﬂnsyﬁiwunct%atﬁzséthﬁn@ tgpt}] hrtee-twc'atrtewf
view o nedi.a tray; and . Figure is a section roug e top part o
the print ?ﬁ@%’g‘ﬁﬁ%‘ﬁ@%@%&%‘ﬂ’% VEPBREFERRED AND OTHER EMBODI MENTS  Not e:
Menj et TM | Bguge Hrisadexmalrkviof of Sielivkeniyidenok Research Pty Ltd, Australia. In the

preferred guRodilERk of hbd€quaRf SR% Fhelink cBREL JuUred to work with the netpage
netmrkedeﬁcjgu{n%ut,er sgstem_ a detajled overview of which follows. It will be

appr eci at R0 HEES TBUE V™ Ph TSIt tR095n wi || necessarily enbody all or

even nost fud it aap&biafeilgerd edddodgBudiplheeixisaliaigh ths inkdirsidges sed bel ow in

rel ation g, fhe Daghomsy g}\,ieg,;lg Y&hn mldlGr5yStem i s described in its nost
e

conplete formto reduce the ne or external reference when attenpting to
under st and'$9% dffomidires-grartoqpioy o bihagigctrical system of the printer;

Figure 60 is a rear three-quarter view of the electrical sysiem;

Figure 61 is a front three-quarter view of the wallprinter with the lower front cover removed;
Figure 62 is a section through the binder assembly;
Figure 63 is a rear three-quarter view of the open glue wheel assembly;
Figure 64 is a section through the binding assembly and the exit hatch;
Figure 65 is a three-dimensional view of an interface module;
Figure 66 is an exploded view of an interface module;
Figure 67 is a top three-quarter view of the media tray; and
Figure 68 is a section through the top part of the printer,
DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Lid, Ausiralia.

In the preferred embodiment, the invention is configured to work with the netpage
networked computer system, a detailed overview of which follows. It will be appreciated that not
every implementation will necessarily embody all or even most of the specific details and extensions
discussed below in relation to the basic system. However, the system is described in its most
complete form to reduce the need for external reference when attempting to understand the context in
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6 which the preferred enbodi nents and aspects of the present invention
operate. In brief summary, the preferred formof the netpage system enpl oys
a conputer interface in the formof a mapped surface, that is, a physical
surface which contains references to a map of the surface maintained in a
conputer system The map references can be queried by an appropriate
sensi ng devi ce. Dependi ng upon the specific inplenentation, the nmap

ref erences nay be encoded visibly or gnvisibly, and defined in such a way
that a | ocal query on the mapped surface yields an unanbi guous map
reference both within the map and anong different maps. The conputer system
can Contalamuﬂ£9iaﬁhﬁgﬂmﬁh&h mﬁ%ﬁkH&ﬁ%w%&akﬂﬁmE&ﬂBﬁgméUrface and such

information can be retrieved based map references supplied by a sensing
devi ce used with % et Wﬁ]ﬂ’ﬂ@dth%HFfF%f‘ééO"n?ﬁ@e RFHAET TRl SPPLOYS A GRMAUEE infeddred can
t ake t he f mrtimfodn e agnad sunadecthat &t €phiysitatl susfhee vhly cdnhés efmgatts &1 a BapSE QN on

behal [ of ke BRRLRLH a cfhfufe? BRNSC Ll BLARRL B, Bed AHELAGHLGRM LN L e

surface features. Inits pre orm e netpage’ syst on the
product i onse8¥2e dekige- Pgarading e & speeifis imalmcntationetby age feramre ey A¢ encpisdes of
text, graplisiclg onindsiblpge® geffatd i@l aOfhy Giatlh R3] YudP@APeihe maéydd stfdeGibldeRE K | i ke

|nteract|v [ i s _encoded usi ng .i nk whi ch
is substaﬁ?&% (ng E&E%FQ)EEM%HQhun i'd %gmﬁgﬁgﬁwgﬂgm8$% “mﬁﬁwr%%ﬂ%ver, and
t her eby them é@éP@Hm@ﬁ!aaon abetth fealgess eihsweprisisurdase. opdt qu@halhﬂoynah bryetgensd and
transmi tt eghsdd@n hiSreRRhRAGEpIRY 5§ demsagrae&da@searwaﬁ fE rn@;qaeé Q. BE inko\ﬁﬁadayt tons

and hyperl jnks .on, ea age can be i cked w es
i nf or mat i oJLrllmsf FERC eq‘al}n(gfla1 Wgrrfﬁl PPy ‘@lmé‘ﬁée m‘B?’t%dfbé{rﬂtée c(?g‘g'P?rSysé?mnoé‘t% fofserver .
I n one enﬁ@ﬁww@nmr%m@%ﬁoWPmﬁﬁ@nsmymnamdmbﬁwanheﬁpmgﬁ is automatically

recogni zed and cgwevg,;egelect @mcm n%s‘g@ &Gt rdiids bR GneNGORARE Y SaCMhnafl | OW Ng
forns to be filled in, odi ment s, S|gnatures recorded on a

net page argwgﬂlﬁﬁﬁ?ﬁﬁgﬁf§ ?FW?P@ﬁsoéPVéﬁﬁﬁﬁ”@ crsrrerinied pp FABAR P3PS to be
securely ativhiolr workdike ifsradtive welt pagdseldfoinmtibii iy ewicaded on eacpppign e inledipage | can
[ Cpresent auddili msmeqo Ih@ &%&@hﬂan Qﬁnm%(, ﬁavbel,&% ﬁle,lee@ thd bt HOL N

physical |y, grlnte age el ectroni cal , via connunlcatlon

bet ween t & Sf)“é'ﬁl XAy PE‘FFélyH@BgB&S%‘ a‘é‘i/‘é"f’%‘i‘ﬁtedﬁ‘ée ’?ﬁ’éﬁﬂ’séené hows a "Request" form
cont ai ni ng nane &ndbe prefelebd &g, dciiel bdSonand hapesmmﬂteadh@hge@&; bemﬂcemet&ptage

consi sts ofe, @e&gt%igmaam%ﬂ thgmagoru%t D% alsar Jb césn[& o) sgmrel% Jata 3

printed as a collection of tags 4 using I VISI he correspondi ng
page desciRptimey X Witk &Y bawd tha raletspdy eutweattwslw krecogm@é e eepverigd to

i ndi vi dual coabaeradt @ ti@fnetbdpe s;@ﬁfnpﬂlgﬁmg fobins tP B4 filie l-ill ﬁrotﬂeﬁeniﬂ&ﬁﬁédtsbﬁﬁaﬁulaﬁ type
and spati f ractive el ene xt field or
button i na{eﬁﬁféa glpg %téa%p ?rl a&)corm%g Wy tv&rﬂileg omng%e-f:un;fr (5, tr ggc(t:l%nl,s rtoe %’ﬁ Teg}u*?l% ter pret
i nput via %ﬂ@ﬂ%étpage The submt button 6, for exanple, has a zone 7

whi ch correspondas H0stlald@ inFRALd lalipﬁifédel%ag@fl cmepres@ﬂran@&@mzﬂgwﬁéhami c 8. As
referred formof which is

il lustrat n. Fi gur e.n age

shown in etifl f{glgludr uellg Y gle zlisr?%%&l prﬂﬁs&;a@’é gl(ligll B’Pngeg pﬁgeh%‘fi ol GEPUTRTY "8t BRUHERS i n
conj unct i oretween the gen st thragpagsrsistene Theg@dmple shows|ariRequestt fomonntgising danpraicit | ng
appl i ance fdressmePand @fvhbnfi@uldn. TRDkdEe UsRists INGapRR Nath S pMhl LlsFS SisiBB G,

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
bution 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,
an Internet-connected printing appliance for home, office or mobile use. The pen is wireless and
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NPP026- SG 7 comruni cates securely with the netpage printer via a
short-range radio link 9. The netpage printer 601, a preferred form of
which is shown in Figures 11 to 13 and described in nore detail below, is
able to deliver, periodically or on demand, personalized newspapers,

magazi nes, catal ogs, brochures and other publications, all printed at high
quality as interactive netpages. Unlike a personal conputer, the netpage
printer is an appliance which can be, 7for exanple, wall-nounted adjacent
to an area where the norning news is first consunmed, such as in a user's
kitchen, near a breakfast table, or near the household's point of departure
for the da%mlﬂualc@flseéemgm&emp %@g}lnerﬂpash%%ge%omat able and miniature

versi ons. Netpages printed el r poi nt consunption conbi ne the

ease- of - use of p&b“e’ﬂe‘mﬁetwnfeﬁé‘” t*iP’??E?FF%@g'é ohhjch i spade Fighes ! loP 13nd
interacti v@scmﬁdi inmnordsdegti wlowi 1 Bilg i @elifer, bhldivdly page @ﬁﬁncﬂ.@:lrscbnﬂ!ﬁzed acts
with the CIQ:} trrﬁgag ceQe[l g@tb%q:hur&eéng%&gr éub%gon(s’\o te& gt:[ ua a a
short-range radi 6 I nteraction a ne p ge print e RS

printer 60MCREE RS- VH#‘%P@EYW@HOIPW%H@ Ne@pas\PEPIET it spplifecepeifk csfe'?f’ver 10
for inter 8foﬁéxalh;b1£} Rvall-iduntpRE@Rth &1 fLeaGibEre uﬁ&bﬂ:ﬂfga&?s it 1€ PRELISREV RN SENdS a
correspon ation hare i.ng.on a

net page apA']ﬂl caﬁl %%%glgae%gig%a%gmﬁerﬁmwt&l | cglfo?d’s °smgrf§/ yorglﬁdi’gyﬁls%end a
response V\ﬂ?ine%iniaéletsl?»ld?ﬁ#@mP@W‘Dlﬁlﬁ@f@ﬁlﬂ'gliﬂﬁﬁi@%g printer. The netpage systemis
made consi der abl wetpagesqxﬁemm&h%ﬁu deoﬂsxh@n&{&)Bﬁﬂaé 86 cRLOBAL! SFRRer witVinbei ng
used in COmth'ImC 9nt\Mct X %a% gt m croel ectronechani cal system ( MEMS)
based i nkj € AP RERFE Y Re preferred formof this technol ogy,
relatively hi gh épeiewnamﬂlglh'ﬁ Ghthej oeaaigt pen 191 ineerdcts grith shenoadkd dam e agfifited dabl e t o

CONSUNET S. nelphpel lta'ﬁd BinifuRich0vif £k -rANEIPRAD, B Bhd L% ONnddRSe SAG:. TRNYSI Ccal
radi ti.onal newsmagazi ne, such as a set of letter-size

characteristi c? % &1

gl ossy pad®&®h ?]nfe@ P APgRetipn @o?hﬁfelﬂ’ﬁ“t%???esﬂa%lae?mb% & ipegekidy f or easy
navi gat i orepemptiairfurstadel, shefpagedkivergendd h eomaiop:a@enqsxagmmeppleaﬁph Ciniptet he
growi ng  avahd /b ktukihy oPh nBpRAINARMA WRF PEtTHE GRS o ml ay BELNI GRS

avail able to 95% of house olds in the United States,

servi ce of PEPIhYMCIHF FE ARt PHEBINd e cess i s al ready avai | abI e to 20% of
t hese. The net patie fophgetsgdtenCiamadd @asidefaBly alof comvichitht &l tﬁél\ﬁéfexfeﬁ&ﬂﬁ&lhﬁeﬁﬂs but
wi th 1 ongey, gl hs\éﬂuxmﬁjh&ﬁ& »@{ﬂquéh%iﬁﬁﬁ m&cp’%ﬁ&m%'&%ﬁ?yseyst w1 .Gt Page

syst em can be enabl ed “usi ng exi St consuner ser nters,
al t hough t{EmisE} Reinietsi Inthe pEfated; foan ﬁ*glaléteglmewyre&ﬂwwghrqueﬁerrdélaabrqeahbe | ess
accept abl eprinti@m Radz GREdHRIdale PQLBLIME. Iﬂ/itsq:)l\éfer}eﬂ f@ﬁlheﬁetpa@rﬁaadhtfm RisShe t he

[‘ﬁte pag gt ; }a/p%gs?cm clhg’acte(gigt cgﬁf Qr?uh 0 rxfev\és%agazlélqtesucc asrfap seft of petter Fad %los%(t Ragés pgrﬁg ?;ge nts,

devi ce, sd&ﬁ‘“&%loramb?th piflesybounddeeptherdor sasl havizaticn awd @ewéﬁ@a&dﬁﬂ@n t he netpage
network are conf Tiguegske pAndekiime ihe RFdwitle avﬂlhlﬁikty Bﬁ/br&ull%& mettdeORSsd Bavtet page

printers. Periodic l ti r eliv matically to.
subscri bi ng e 565:612191%%”%%@0\“ a§d50| g}"f @géefil % ”:’?Elrf“idg%et‘?’%eg"fg’ﬁ?ger net

pr ot ocol s.bridrgbhsinetzedss ipelshdyoatindnt 28¥ef fhpdetﬁne ecdpagnprinfeo raratsd egbraec cor di ng
to indivi ddalsioWs&bnnbdhs, b Fith 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 more 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
publications are filtered and formatted according to individual user profiles,

A neipage printer can be confignred to support any number of pens, and a pen can work
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A netpage printer can be configured to support any nunber of pens, and a
pen can work NPPQO26-SG 8 with any nunber of netpage printers. In the
preferred inpl ementation, each netpage pen has a unique identifier. A
househol d may have a coll ection of col ored netpage pens, one assigned to
each nmenber of the famly. This allows each user to maintain a distinct
profile with respect to a netpage publication server or application
server. A netpage pen can also be regigtered with a netpage registration
server 11 and linked to one or nore paynment card accounts. This allows
e-comer ce paynents to be securely authorized using the netpage pen. The
net page 1 egising ﬂﬁd&%f%&ﬁa\égﬁnm%e%?efér@&nﬁﬂegﬁﬂ ui&ﬁ,eeaéﬁ%@t%&éé 64 hlgsy G. netpage

pen vvlth a Vi ous regi stered signature, al au henti cate the
user's i deﬂgﬁ“g?f *%B"“é%‘"ldBla%?ﬁ’fﬁ’é%lé“t‘%?f\?%lf’red CSTHET PoRS Wis}gf“?f’sm gshmersh be used
to verify ofdenfantily. Tihs vidmgicath wér bheaingt patjenpaiofild wih udest foi Ngapaps i nt
scanni ng, ]Ml%ﬁdaicldn%g'vérgxa% lfbhti’éhké‘?er""ay by the netpage registration server.

Al t hough a net page pri nt del iver periodicals such as the norning
newspaper Wi t hott eHeEPey Wﬁé‘l“tﬂéﬁ'f?ﬂ‘%‘?’ied with acustragsaceisgption guved! meiskedte del i ver
unsolicit edlejotlﬁxhrer]ﬁyrﬁent daﬂl dcéc&ntﬁ)l’I&fs&lldSv&CE cofnﬁllélm pdyheﬂﬂ!o}bed&ide&%&or&@d | 0d| cal s
from subsc WSE, aut hori urces. e

net page pl’lII; lﬁl?% 2pa ke a e]gpa%(e e 1snagon server comﬁmcsi J:he 31 oun \Rﬁlpg yl tge VI SI bl e
to any j urﬂetpﬁ@upplewwwmﬁmgst@rh@ﬁn@lnwﬂmw lhtaﬁmmmme ey’ idgutithr te o1 .

NETPAGE sv@%&mewem@x%egamn ok RGPl ldeam; hevesiba bam ﬂeﬁ,aéig,é& ri bed
using a Unifi Lan cI ass diagram A class diagram

i Mbdel i n
consi sts of'% essfé[igerﬁ it Ignng,[veg ggnsaesgmy %ﬁ‘?’eé’t&g&e%a)ge FEFSPYREHI ps, and two
ki nds of relati oﬁklmugisa a%PtEaggfpnntm eneddivd@edodicals sehi @tthoomemng chewspaper

gener al i Zagi@RSser ﬁﬂ:n%ﬁﬁ)g,q{ @h b@&nﬁg%p:ﬁ ﬁé@ﬂg %elw@erHﬁhéﬂl'e@ﬂle&mxf &l 1|é‘tpfe%?‘§$ Ip
generall zat] on

bet ween obj ect s I nst anc f classes.

rel ates %T'Ibﬁlonlﬁ Fﬂ’é’?%%em%%g%(?ﬁ‘ﬁ“bﬁ‘éib A 8PEEsH etopzed ﬁ‘é‘mﬁ) [ @eReaty: i f a
class is tivpeglprintefis agike hdaxgeichiof orginhail aclojue ehish of vidithab acy psismaikndhcl ass A
is a gener;g,[,wgggtkl%o&fmﬁg@glserr&} adahen B is sinply a subset of A. The UM
does not rectl ort second-order nodelling - i.e. classes of classes.
Each cl ass is dré g'gsﬁT?%ef%TﬁFB"RFabel led with the name of the class. It
contains a |list Bichotjfvemadtet initleuses iodesdribal ehas gmﬁaﬂpafemgednguﬁgammnp name by
from the &ttt B ATS Mgy Sbmdh ol 08 AL UL Roulcd by bl B TRE L P2
fol | ow, HUReOEFationthes ae Phiptsrey here gisgdttionraberadizations. A8 aweciatien Tenestnds dr awn as
a |ine | oisamagind $oclfofap@StweRbiods) ad. bitwtea itlxh@doralassed. hlieera@Rbontitds  t he

nul ti p| | Clatc%il% ag&ygndac‘siég nﬁet,rlt(?oq t];Q ?ollgelgaxlilrayt 1fm'l qllass 1? Im?glhzyf als aleor‘g%f alfo\ n

asterisk (* cates re. Each
associ at i ofireps ofghit Platang glass Apiep B@ﬁawa‘!qﬁ Ofﬁlsﬁs ﬁaﬁ@lB&ﬁHﬂpi‘ysa SubﬁeBQonﬁbq onal | y

| abel | ed atMEidelRst dieoth Mbgoh sdobi-okl Bodefling N, ks @SRRI Ng cl ass. An open
di amond i ndi cat gachal swgiga{e s?'etnl'egtgn P%ﬁ)olli%gwtgnﬁﬁga(me 0?&1%%{3. Itcon?ams aﬂs?otl s drawn

at the aggregator en ass&ciatioon
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 modelied.

An association is drawn as a line joining two classes, optionally labelled at either end with
the multiplicity of the association. The default multiplicity is ome. 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
association line.

A generalization relationship (“is-a”) is drawn as a solid line joining two classes, with an
arrow (in the form of an open triangle) at the generalization end,
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A generalization relationship ("is-a") is drawn as a solid line joining two
classes, with an arrow (in the formof an open triangle) at the
general i zati on end. NPP026-SG 9 Wen a class diagramis broken up into

mul tiple diagranms, any class which is duplicated is shown with a dashed
outline in all but the main diagramwhich defines it. It is shown with
attributes only where it is defined. 1.1 NETPAGES Net pages are the
foundati on on which a netpage network §s built. They provide a paper- based
user interface to published information and interactive services. A netpage
consists of a printed page (or other surface region) invisibly tagged wth

references to anyapl b f&s d8aGH isﬁﬁdké}{bpq{to &btlﬁpz%ﬁ&amsT% BN JE iR gﬁcateq_h page

description is maintai ned persistent a net pagé page serv

descri pti ofi SH¥€CY e deshaderuifing imallabyt é!sfdaatm éﬂﬁ%ﬂre &ﬁ%%ﬁfm@r ittlhés hawp vith

i ncl udi ng 4deixites ogly sypére 8 & defied.i mages. It al so describes the input elenents
on the pag 4 mchg I\Ags buttons, hyperlinks, and input fields. A netpage
al | ows rrar i ngs evmthanetpage pen on its surface to be

simul taneous|y cApPiErede kndupliuessdihpyetase neaer ideilis They ervvidaupapepl e

net pages cmdsllabafn&r&dae)@mmﬁedpﬁgﬁaﬁtﬁaﬁmhma@asmﬁey\ever to al l ow i nput

through ot herw e, dentic es.tob stl ui she eis

assi gned a uni qu% page COHSIS grfn.%ed'ﬁ%esgr of Sml[} r?éongfﬁ’?%ltﬁf Sfﬂgm si on
t o di sti ngufesheehiotapedine @FSWWV OIf&P prae. ﬁbmréine I@ﬁe deecriptivg égneitarsth perdsteatience t o
t he page d@%ﬁe&p@ée'p@éb sbﬁereflﬁ%ﬁi@(jledcﬂpt@n Qé's&rmgsetﬂe wtlﬁige layddant @htdnOGMei oS the

uni que page 0 appears, in |rectl identifjes the page
descri pti oncm‘“{lz‘:ljfe“:”it ", c%S‘% aesst glisoegesfr’t% %/I\N oeéel‘rtei“?)ﬁ 81 ke Msldrae

Char acteri lslttpr@shmeﬁrlutkheanﬂ agy fgide Alesses Hbds markmes maddetitia nelpadeqpan ol digs ar e
printed ingif E@Je@&uﬁm&&ﬁupmd 'aﬁ&li)r&&seﬁ@y hS H@@%Ies%&l whi ch is

infrared-refl ect] Vﬁ‘ﬁﬁ such as ordjnary ar-infrared wavel engths are
i nvisible to theHliRERRAFE Buthag e Sé‘ﬁesﬁ’aﬁ? eS‘"s"@?fgleH"Wer fo Sy igew thsgugh | age
sensor W t dtheawiscappriappaeatiebd disibgnished feattagiphss isBsigeda yjqua pagalidedifisnBige sensor
in the net@ggmlg@gafﬁc@m@mmsn&agn@a&@oeme&an@@%g% dufifls of Rghdle netpage system

via the nearest netpagé printer en is ess and communi cat es wi t h
the netpage pri AtBrefrmge i@ hapgpy de?%.‘ﬁ‘&é iy qended japrintedriag Shp e idgiifiey g ent | y
smal | and wens glgy oawkiengggeardail thchBy inpiesattyciadtifie tiepaie)iedcARYR Tat b @dst one

tag even ofufdilGhfiGlibih 12 o  ChaR @G Rcics bb d s WIRRLIRA L et PPN
recogni ze the pag ion on every I1hteraction Wt page,

si nce the interad#tes 8y prigted @tﬂaﬁa@ﬁé%ssmnvpag‘%om sbptpaty whichps wwretieffecivecoded t o
make them spar 4si ca.hﬁayy fa@br&N@dﬂﬁuﬁEﬁd sidteloafR damRgele 1J 18 NALDSYBuPAY sl Ver

mai ntains a ‘p? ) ngéngor}cqh;noar each ﬁBI’I nted netpage, allowing it to
maintain a al |nc user-s 8? B§values for input fields in the

page descripti onAﬁQSrls Se@sa‘t‘h/ ap}rﬁlemﬂ@ée %@Plpagle netfpigeprenehdthe badiv ptrigenitebn t he

page descrtbﬂfeln&ﬁhge §PEm RAGR nba?e%hﬁﬁ,@g%,pnaadrﬁe@@n lpmra&sﬁrﬁhdré&hmtes ¥ BhOWN i n

\ll__\lln ? g L € pfl nr%r ggegs er vlianassﬁlc?'rlt]rcaggeIra;sdxoalmjs(.QI%:gsaatre sufﬁment y smal i?nd tclpn%ely a?ntraggeg ﬁ]atpt{l | nter

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 1D 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 neipage,
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
is shown in Figure 4. The page instance is associated with both the netpage printer which printed it

and, if known, the netpage user who requested it.
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and, if known, the netpage user who requested it. NPP026-SG 10 1.2 NETPAGE
TAGS 1.2.1 Tag Data Content In a preferred form each tag identifies the
region in which it appears, and the location of that tag within the
region. Atag may also contain flags which relate to the region as a whole
or to the tag. One or nore flag bits may, for exanple, signal a tag
sensing device to provide feedback indicative of a function associated
with the i medi ate area of the tag, wjghout the sensing device having to
refer to a description of the region. A netpage pen may, for exanple,
illumnate an "active area" LED when in the zone of a hyperlink. As wll
be nore clearly qgagkigss below, in a preferred enbodi ment, each tag
contains an_ _easi| reco ni zed invariant structure which aids initial

det ect i on, T&dd MF%H“&&& 8 in ninimizing the effect of any warp i nduced
by the surface oin dyyeferhé f@mN@cTEE 1pd‘nﬁfi€ﬁ$1& regldnén WEEgSIt @i eyockticnef t he
entire a?ﬁmg%ﬂn@{e?egﬁnﬂu {agln%‘éﬂoléorﬁm s S, ;91%@?0%%’ egag ragngiﬁfge (Ert o Lhe pen
can reliably I'mage at 1east one VEn on a sin the page. It
i s i nportaff IHLF Morreilagebits rEyofh P’?@PlﬁhﬁgnﬁlagéqglSglsaladle‘ﬁ@sfptnfwe dwdbaelver y

i nt fer act 11 Oilﬁdﬁ{mtfd‘loﬂal‘lEncﬁ&gﬁsocﬁledlﬁiﬂh th%lv\nﬁﬂhﬁrzﬂ&tdf(ﬂﬂ t&g? wihoat @t ee'iﬁlag deRlicél ]
preferre [ regi.on to ich a tag.refer ides with an
entire paglga(mgg rr{{;]a desmé’tm cglfhf)reélr%odeg)aigerpeflﬁm {55 e % lﬁ ote? .%'y‘honym)us
with the pagelFipvamiehezpagfe horetinki ch the tag appears. In ot her

enbodi ment's, t heag @iy moteQ1M eﬁma@edtbasw ried ﬁ@ﬁn&@&b&ﬁn@n ch Rl bdnBin¥ s UDT €gi On
of a page or, ot her surface. For de with the zone of

an i nt er actT & RFERL Ryariay ﬁtmcfﬂﬁlwé’ gg@mf‘lﬁ%tecr“@‘bla’bqiotf‘ﬁ ERR YPPENEIRNY denti fy
the inter aftfmtvéan@ wenrgntced Fath¢ surfice or byaly schaingpibiees TiRrtas prefenbly (llblt%tesx)txrd?egl on
| D100 Tag ﬂaFn ﬁndakeasqﬁzcmyammd ﬁa@ay mgge@ AL R 123 cahQiabll IS Oft 1B To R AL T ON,

typically allocat e1 gi own in Assum ng a maxi_nmumtag density of
64 per squiFE™iAER? “EPBIBPEE LAY “’i‘qﬁﬁ%ﬁf}dl?et%n ’é?c‘}gﬁ‘é‘? 1BHPagY ?e‘"mﬁf"’sﬁ'ﬁﬂ %o 1024
squar e i ncives intdratigerithiegrgorsncecaninbectivappedlesont i nuously wi t hout i ncreasi ng

the tag ID precis flerh @mdomﬂia%{t tuélle@gﬂ t@%ﬁb&?re‘fe‘?@oﬁ&%s%am -pagh1€

100-bit region ID allows 210 ion trillion trillon)

di fferent FBHFHOn {Rengesledivithey lymrfa%lﬁﬁwvmus ithghepegedd B sesEAR BBitthg The
120 bits ohe bagpaat B otkeenbediatant teyioeRomibad tigsifiigcad bé barbifery fBREorSOl onon

code. Thi Sor o)l of %mé%a%g FRORERL, Sl IS Wl Bhe O B GOHBMAL I Bl TP 4~ DI
y which case the region 1D can directly identify the interactive element.

Table I - 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 abuiting regions and maps. The 100-bit region ID allows 2'°° (~10°° or a
million trillion trillion) different regions to be uniquely identified.
1.2.2 Tag Data Encoding

The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This
yields 360 encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows
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NPP026- SG 11 up to 5 synbol errors to be corrected per codeword, i.e. it is
tolerant of a synbol error rate of up to 33% per codeword. Each 4-bit
synbol is represented in a spatially coherent way in the tag, and the
synbols of the six codewords are interleaved spatially within the tag.
This ensures that a burst error (an error affecting multiple spatially

adj acent bits) danmages a m ni num nunber of synbols overall and a m ni num
nunber of synmbols in any one codeword, it hus maxi m sing the |ikelihood that
the burst error can be fully corrected. 1.2.3 Physical Tag Structure The
physi cal representation of the tag, shown in Figure 5, includes fixed
target st rﬁ}ﬁk'ﬂ" ol grgbrs tér@e cO thé%q;gr %@Jﬁ’oﬁibl lt%glgralﬂ %m%gl errg_ln'gte fafl.{fﬁ(g target
structures_allow a sensing device such as en etect the
tag and i n#etrer ¢€et ee- di mensi onal orlentatlon relatlve to the sensor. The
dat a areas cont aEschHepsat@NEk Abie@nsd b sﬁahﬂlylcﬁlﬂ}eﬂﬂ vy al thebhg, Sad@e sp:hlﬁlse;ﬂc oded

tag dat b2 Mrgd & ef
ag data. {Eg FQE{E}&\%&E@S :Bg %%ﬁgavéﬁmaﬁ)p Wl%m"l&i taé ]'1186%%11’65 ta l?urst eIror e(lzﬁne?nhfis ;3/. i el ds

resolution o I NC
a tag wit hefctae amitipirspafalba pbagent @ltqm:mas@s & Ppindmyme gusibgt @fdwanimfeta&gnd 5

desi gned t@mb@mamdﬁ@bomm oy Gt cQwatl, BBus nkinfisdd] Stk fhoblOt & theThune e t he
quiet area_is a SR, Sont ributed by adjacent tags, it only adds 16 dots to
I'a

the ef fectiVe dianet &r efd the tag. The tag includes six target structures.
A det ect i oh28i nanBSlwl Tag\Stru¢turesensi ng device to initially detect the tag.

The ring is eaSYTﬁ@phgﬁJaﬁ@ﬁresbﬁﬁﬁh@ﬁhé the, 'slﬁlehquﬁ%@ﬁﬂciuﬁes'ﬁﬁéﬁqgrhégﬁuc@@g because
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t o det er m repagetyen &pqwtegmhmfag endphfariarhrordigatiotal ofenefiontréigive teatije ghuer. tlae t he yaw

of the SE€Ngareas TGl Fépﬁ&hﬁ&dn@& R idud bﬁ&ﬁ"ﬁﬁ%ﬂo@edﬂg%tg a uni que
orientation. Four perspective targets 17 | ow t he sensi n% device to infer

an accurate two- &P AT BPRST pEPLPE ﬁ’étagtlsr@%‘feéla‘rﬁ gelufiprerf 282 8n#thence an
accur at e t Whaeriatbd® n&io@naper poiShis Iyiél’cls aaghwin 4 mﬁeaat bmouoi mhD& thid@soldiiéd at i ve to

rmun ty e Gl hAED o LERE 6% AR S HIAA0 oo, 3Gt Sra R SHE O
anongst ot 4eefFibutdiby gdjacers fres. ranly eddy 1 Grlatsid thyeffedive élﬁfﬂ?tffflc@gfmaar triangul ar grid.

| n conbi nation WlI‘ﬁthtaé mau&h E&lﬁdrg%f stehRE A &bﬂact‘idn'}ﬁg 15311&;,13% s&ﬁiﬁgae@ee 1 21 gul ar
arrangerrent W.thin ure to
e o1 gl SRk et ncitel oy ekt O TR s MPaaf beslies 510’ 1
t he form ofmzn cw@@nbéutﬁda?dctbyth wooveadiost of] thneects 51 Persppctivadisaltoy. Amner arc
514 and a gRlhRh LlMs LIBHs BF SenSrblicvilAs RedBES e Aol Iﬁanglld?i'eﬂmgh g¢ gensi on

of 8 dots at 160 signed sqo that 1ts base (i.e. its inner are
514), is aft 1‘“5&%@ é%h?fa t‘?ftssmf’fh?% R aTs ‘aﬁlf‘?ﬁﬁ%‘i"é’f‘r“d W@u? ofPafor Y ht  of
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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 15, this makes a
cireular arrangement of data bits within the tag optimal. As shown in Figure 48, to maximise its size,
each data bit is represented by a radial wedge 510 in the form of an area bounded by two radial lines
512, a radially inner arc 514 and a radially outer arc 516. Each wedge 510 has a minimum dimension
of 8 dots at 1600 dpi and is designed so that its base (i.e. its inner arc 514), is at least equal to this
minimum dimension. The radial height of the wedge 510 is always equal to the minimum dimension.
Each 4-bit data symbol is represented by an array 518 of 2x2 wedges 510, as best shown in Figure
48.

The 15 4-bit data symbols of each of the six codewords are allocated to the four
NPP026-5G



The 15 4-bit data synbols of each of the six codewords are allocated to the
four NPP026-SG 12 concentric synbol rings 18a to 18d, shown in Figure 5, in
i nterl eaved fashion as shown in Figures 49 to 51. Synbols of first to

si xth codewords 520-525 are allocated alternately in circular progression
around the tag. The interleaving is designed to maxi m se the average
spatial distance between any two synbols of the sane codeword. In order to
support "single-click" interaction witjh a tagged region via a sensing
device, the sensing device nust be able to see at | east one entire tag in
its field of viewno matter where in the region or at what orientation it

i s positi O&ﬁ&m Q&b!ﬂqﬁ 1rs§fé, 19, HIBh S E}ﬁméa séeﬁ' fa%on A5 9,}%9;] ﬂ{a& s3¢Nsi ng
device is therefore unc i on of e S|ze and spaci n

Assum ng a®ctryuPYt O%faﬁ t%ﬁ’ébé"de‘t"}’i‘é* S ﬁ%%@ﬂ%‘kﬂf%@ t@ateb‘fmm@las@rﬂ%wm el d of
view is obbaimedgwhen the tags are tiled on a equilateral triangular grid,
as shown in Fi gurl"ﬁe %terle]awg 1% d-el_?%%ed tgangamm%% %ea%ér!;\ ng a@'nlddls%ce%;cl]cwn& Th? tag | mage
processing and decoding p P orned by a sensin BVIce suc he net page
pen i s showmbelofegtmesodevorhi | e a captured image is being acquired fromthe

| mage sensor, t hfordly Raihp6rt fsApIGRliRE intehtioh WREE b AEbEVITh R8Gho(dddice?®d . The
center of the range i etaplen cho L hreshol d for t£e i mage

.bi nar
21. The |nagegdm" HER FRP&S %Qgﬁaﬁ“ggﬁgﬂF%ﬁ*yﬁk§W38ﬁ%&%ﬁ@ﬁf61
regi ons (itegion & higgatorR@jtiof gis P@@)onedSﬁazpecsiIWﬂiia@htemf éretiield oy df the eensivgr esent
tag targetdsid ¥ ihkidoRS ffon ofin$ GRLAEHacinkREmSIge and centr o d of each shape

is al so conputed. Binary. shape ments .25 are then nput t 24) for
each shape, and {fEgEes %Wﬁﬁé%%%%”gﬁéTﬁmPBFm ‘ﬁégaﬁ%ﬁ?¥§ ﬁ8€ FFﬁdztarget

structuresdmﬁbmwmaMmyhapemﬁbmemm@hambmbgm&medmsﬂanmégmnﬁar|ant of

position, fAd CaRadPfnRRProdessRyand BYddipt of scale, aspect ratio and
rotation. The ring target structure 15 is the first to be |located (at 26).

A ring has the adffalit &5 grocesias Ay drerdipeReriempoia ¢ sepsipp dyice such as the
per spect i viipadgeenistsitin ilVBitoh I.rghile k ogrpedsSmiy icishe edqindrirsal thezinag sandt,
rotation-ngg ggglulu% kG HE NS AP R el TR 26)S the QUGS of 8 ra?&‘%ﬁ{ﬁgn AL48Ls gprent s

are normal | z t ring 1s easy to recognize perspective

di stortion %@ih@%f?rﬂ@ézﬁ%geﬂrﬂ’ée RS @eﬂégrps@?fﬁ%amh@mfed alﬁ’(f"m}ﬂ@?daﬁ”iebn 27

t oget her piegivrisdie. Shapeehiat 20)pShapes Mbich @de t&bf sniah@o pefeSpeRd e drbanafad m The
s eoan iR Bl B LSANRAL b BRpbgE ! 20 (2 28) At chi g
proceeds by rm |zaP|ons to each shape's nonents,
and rotation-nor ﬁﬁlFliyzl?ah@m?fWets Pé@BFhFIi tegruterd AL for cacpbawe, apdthese prgvide thy der

moment s ar\sin oF gméeqlzeeﬂy 1bdaEngdched sthdth@E CedtSil BaR |rﬂo)ﬁer[t£zﬁ@®’lhelﬁﬂmremtaﬁam that one
third order monent s, re {0 possi bl e

ori ent ati Ong Pﬂ aﬁd can be ea%fﬁ&e mvaﬁan(%iofssca?b%i;geic?rﬁno an ro a i0n.

eratel’y skewed to one side to
make this possi blfes HHIBI(W@t stiugtore tihatthel first jtasbedpraipd (302M i Afive Hapthe advantage of

rotati on- nQmgBtd zR1 bh@veam& Seap@ele-dforal Malchil@sroftad vl Q.ﬁoe&h&ﬂal&mg and
normal i zati ons %gk nce the Bersgectlve distortion c e the axis

target's axiaonop eé""]’t h PH&moRensy PEicAA TSt BIBE 8’(7|“8’8’§]azﬁd the rin

is easy io 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 casily 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 farget’s original rotation provides a
useful approximation of the tag’s rotation due to pen yaw 29.

The four perspective target structures 17 are the last to be located (at 30). Good estimates
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useful approximation of the tag's rotation due to pen yaw 29. The four
perspective target structures 17 are the last to be |ocated (at 30). Good
esti mat es NPP026- SG 13 of their positions are conputed based on their known
spatial relationships to the ring and axis targets, the aspect and
rotation of the ring, and the rotation of the axis. Mtching proceeds by
applying the ring' s nornmalizations to each shape's nonents. Once their
second-order nonments are nornualized thg circular perspective targets are
easy to recognize, and the target closest to each estinmated position is
taken as a match. The original centroids of the four perspective targets
are then t uar e of
b Ze&fﬁ%ﬂ thsﬂloﬁsearé Qfput Qﬁfa&ﬁ%ﬁaé 1&091'1 Et%i lte%g ngl?];s %nnj%%]azé(?%msgaé%a%ve
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ckbert, undanent al s o sters
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cross-ref eﬁeﬁsﬂ&ﬁs)e—dwwﬂt@d isdaﬁeesr 1166t 4 RGnS PRIESwE Gzd H&%e%ﬁdéaﬁﬂ R UBPRELd-HE

transformyjis. used ect at_. 36) kno a_bi ition in tag
space int o%r |c%9a“b%em§?)° 35%6?‘636{1](%2)%3??88“ f)glgxf ‘?o‘ﬁenlﬁéeffg‘@g equgtions
bi linearl yre}amgehqfetratgeswcammygetSh@e baumairsdle Harkbera &), Zoemtenplsio Tewirn t he

i nput i Mg apphl Gind 1EYde OMShiX mm%@g Te[=3 tEhf:gsmLfd
t hreshol d ,(thpg rEesuIt gteolq?) %uce the f 4 ﬂ’? blft val ue C%}O&hié‘yg%l(@B dat a

bits 37 haVE™aLrybiutl H:SPr‘?%SFﬁ W9 thepapentiyol phigh acy Beregynqgrreratd By -
Sol onon codewsfascd).s decoded (at 38) to yield 20 decoded bits 39, or 120

decoded bits in % ahate o ﬁxg‘g [ B

codeword order, s%tl?ﬂe%tdl\%ogevv{g%};sge tzgtérlge %%893%%{\%@15 e toar{a‘g? Zg{/ggd glur ing the
sanpl i ng prowRdxs bigesitop fpyiag éi?a@f‘el‘lt°1‘5’a$esspi‘fﬁ werg -vvlvfdavogﬂﬂyaf 24 the

i mage whostslite@lyaibtepoish (4 36)0thd foar reletingijgend pREl @eSe tnbatlmigla ETHel pigrioudly  f ound,

I s part Ofﬁﬁlﬁlﬁ%g%ttﬁesﬁcﬁcgﬂ 1£ lflSCCPtO U ﬁheerastu?% p'ro%ﬁe%e fmﬁlﬂp gah?ér%q successful I'y

decoded, position recor current Trane. Gven
adequate pr oces@P‘i‘fg’HﬁéQ/\éﬁ‘a '%lﬁé7 Pﬁ’éé’PqnWbambe’ﬁ At Wvirgdch pf &¢ ojx 6¢-bigResdr 193, an
al t er nat i v@lcsioh adde@ytds iSoddd@Gt 385 RS I1dNg dab@k BRY 39] @20 dacddbibbits ils1@Ntotd MageE.

The obt ai ag.da icates the | of .t he relonc [ |ngthe
tag and t R@Q tﬁeo%?% %)dﬁsym (q? He STRFIw £ ‘Pwor{lhedxrr &yl odexgrds & d‘r’@fcgﬁp Ssition 35
of the peﬂntﬂﬁlqﬁquﬁ“ftﬂﬁélers@gﬂ@ﬁpmoa% vveII as the overall orientation 35 of the

pen, hl s then :j nf @ﬁa@g&:@&@@oniyr@@hltmm&&p&qﬁh amgetmgbszfegﬁdx},ﬁﬁm tﬁ@servled
on the tag and th a rel ati onshi pen's physica

axi s and '% BB FEREes %ﬁ?@cnélg hic(”i’rg is partpfa c éetelf\)}%%llﬁé’(%ﬂi“ﬁ&géf“f"af&m‘ldé’é lts in a
regi on | D,sugcessiylly dodedntherant agp positian isvecopded forr tha sirenindranBe fdwee addgheee t ag | D

and the t a;goces%i;@&,b\v& 2R Red11) GAoh A A ieliCort Vi 538 0E Hckih R sBReSNIRI €
| ocati on V\/Ieélﬂ

ng anothcr tag in the current image.

The obtained tag data indicates the identity of the region containing the tag and the
position of the tag within the region. An accurate position 35 of the pen nib in the region, as well as
the overall orientation 35 of the pen, is then inferred (at 34} 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

Pecoding 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 absolute 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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tagged region, the location of the tag within the region nust be known.

This is given by a tag map, a function which maps each tag ID in a tagged
region to a corresponding |ocation. The tag map class diagramis shown in
Figure 22, as part of the netpage printer class diagram NPP026-SG 14 A tag
map reflects the schene used to tile the surface region with tags, and this
can vary according to surface type. Wien nultiple tagged regions share the
sane tiling schene and the sane tag nynbering schene, they can al so share
the sane tag map. The tag map for a region nust be retrievable via the
region ID. Thus, given a region 11), a tag ID and a pen transform the tag

map can be retri @M?gdmap DR ﬁg séhQn@lﬂ&i tp%lettﬂe%mzic%ﬁgn {mrﬁtg s%dm Uzﬁ')[e) tag

| ocation within the region tag-rel ative pen | ocatl on can be added
to the tagaCF%%&tPa?ffafeoweyWé?ﬂdn%Wkéﬁ@m ml@wﬁ}@ﬁ fiorae g siernpd heiame egi on.
1.2.6 Tagghg\gmﬁahemémaydnsltdsrhartthsmnfe&gmaﬁodl ng schenes are of interest,
O Of e ol 1S Ed e AR SLANGRNE BRI AR SAID! Bl Lol e RoBBEL T O The

preferred codin uses "l ocation-i1ndicatl read
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| ocati on ?1?1%&%?“&: el?ﬁl)lca\é“% a%&rel ative |location of the pen is added
to this tab2Pocalpeging schemesd the | ocation of the pen within the region.
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the zone of a p ‘f ul ar user |nterface el enent .. An_obj ect-i ndi catli ng tag

contai ns a*t°5§ CagEiTT R iy HIYUF fagdesation yiihn tf“h’feé‘f”f deeleslient in
t he page desti gbthe om iagsEaioD hiseq lavkiion 1o Yidd thelgiation of e ptrheithiratsregion. Thie zone of

the user RtekfaG8 @ét&m%mhe L&k of Yhe Lé?,efelm o m@%&&&@ ci6h &R pagPKi Ng
themall identical and therefare__ indistinguishabl bj ect -1 ndi e ting tags

do not, t h‘@?cé’?tﬁ’r“é‘ss"%iﬁﬁlp"dﬁthe[ Redore Npt P e vsihinpes IGIGP%“ Bl ideptifies butrhey do,
however, shkiaportlativie thapérin@iacf elemeiited iddntificd. IpediopitiiatindQgd thidorasivialne
posi tion sg 2RI R Gpukd A B0GY n@fsgﬁﬁﬁ%hetzxne%?a fNRENSQELELLR0 | reauency,

t he di spl acenent from one sa ositlon e next wthin a stroke
can be unanbi guoi8|eicgkérdispting ﬁ@’dc‘mwlf B ted Thahick digiin ifentifige ppiser titferfapqgs
functi on Id]bnibﬁl&ﬂ&]ieaﬁag@ﬂes&ﬁﬂphdih /SGAEd e the \tigidaa Al oad tegmﬂtﬂ& z@ﬁb thee et page as

user inter lgtgllfalcv %le%fn? ngeng' fz ti:le u}gr %Eeréce éﬁemeu cq rz‘tlclfn%l tthe ; aﬁl gex{tmal anctl1 ?he% olrent ed page

using an appropriate read by the
sensi ng devdigiasuishibles @Pﬁ%wdwetﬁlp rf@p |di> a?tethwefgrssom@rttthﬁ @etmgeaﬁem a!zseldte iPen t he

net page SymiheThey do 30\WJME;M uﬁma,tﬁé\aa r@EtS@BérP'EthQﬁorfé d@'f:kl%fp@sﬁtfoﬁ dupiodi ment
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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
content objects 840 such as text objects, text style objects, image objects, etc. Once the document is
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Figures 25 and 26. In the netpage system a docunent is described at three

| evel s. At the nost abstract |evel the docunent 836 has a hierarchical
structure whose termnal elenments 839 are associated with content objects
840 such as text objects, text style objects, inage objects, etc. Once the
docunent is NPP026-SG 15 printed on a printer wwth a particul ar page size
and according to a particular user's scale factor preference, the docunent
i s pagi nated and otherw se formatted. jgormatted term nal el enents 835 wil|
in sone cases be associated with content objects which are different from
t hose associated with their corresponding term nal elenents, particularly

where the IS}B{EE SRt p%mme%?a%ﬁcu&} ﬁé.g% LS LR &for &a&)ha : pihi PQJ &d-d N3t gpge of a
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i nstances 830, each whi ch caqrresponds ge description 5 of the
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to the page”instance I nstance exrsts aftiel
because | tEATReET agapa R0 doserfeta shgle vaignepriaicdnstpagcil pasd a@ﬁ@éﬂ the/page IR|56 pthrt

i nstance deeseNObageitede is AEWEY 6fa,dofudknt Sds@ice O 1QbRABIMaS oS UL RpaS relp@¥td | Ows. A
termnal elenent can be a static elenent 843, a hyperlink element 844, a
field el enen 845 or a page server comrand el enent 846, as shown in Figure

27. A static el efrepge iShScccaniislyef aset eftigrinmaledemeptrinstaguty 833 Ahelemengisgoed at ed
styl e obj agly &&{L if 3t feBofdsl WS pBIRN infoBABioNM THis, aanhﬁéﬁfil&in@tﬁd‘eg exisib Ydred text

g?lagﬁlt c 85§iyper g%gn becauserpia %Eorgsigtramaéuhon ﬁ{'SSa c%%sl s%ctac? c to the 9 ege gllsta?nrgg gltld a856 a

field instance exists for a field element because it records input specific to the page instance. An
element instance does not exist, however, for static elements such as textflows.

A terminal clement 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 element 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
element 853 with an associated script object 860, as shown in Figure 28,

A page instance has a background field 833 which is used to record any digital ink
captured on the page which does not apply to a specific input element.
NPP026-3G



el ement 850 with an associ ated graphic object 857, a video clip el enent 851
with an associated video <clip object 858, an audio clip elenent 852 with
an associ ated audio clip object 859, or a script elenment 853 with an
associ ated script object 860, as shown in Figure 28. A page instance has a
background field 833 which is used to record any digital ink captured on

t he page which does not apply to a specific input elenent. NPP026-SG 16 In
the preferred formof the invention, ggtag map 811 is associated with each
page instance to allowtags on the page to be translated into |ocations on
the page, 1.4 THE NETPAGE NETWORK In a preferred enbodi nent, a netpage
network consi st s yibe At bt GBl, Phe MG ATHGBAME wih S 518 inhflco N1 PTE

regi stration _servers 11, netpage |ID servers 12, netpage application servers
13, net pa@éllmmsioéé{???ﬁﬁt%ﬁ%g@T@,lo%?ﬂﬂs?i’é’f‘eﬁ%“e printers 601 connected via
a network 1.8 sucltHeNetrhee NEmiogknet, as shown in Figure 3. The netpage
registration ser I Y i relati onshi ps. bet ween
users,  pens, - pr iere SRRy FhplloE o RERLA S Bl S5 BBt Bi

aut hor i zessegmE 18 rstragstomTRICAGETVYT 1] @gpagy 1D seawshidneciregst aplicetipe sgveaanth act s as

a signing fHimaxey/pubhcatx@haivirs 0f, .adihdyRpd prntt-ead1 WoRbedi vih AFMBIIrE M 5K as the

transacti Ofs.: It also Br ov; des handwiting recognition services. As
emet, ds siown € 3.

descri bed apbove™ “a net pl%e page server 10 nmintains persistent information
about page descr ilpt jetmszs regitratisagervir A b isareee whith eccordt platipashim éttwembkessrsnc | udes

any nunberpf pRAGE SRIMRESandGARRRAN Ahd NGetd SUBSE! vAbusPRELH REi@drces. Since
a page server.,. a e ILnstance,

| so rraiQtal ns user i nput val ets for. each pa
ol ents sutireaiciieotten nd o 1L FERG IR Hob B e PHIHEAH PSEOT yPRiE Phe
appropri at eangaiyes. dedlsperovidfhiandyages Seeniden services P désgibahybosiig hetpappprze
relative tQ thR ASSELIRELER Blmbdde LRI 585 BR01NY aﬂgapggﬁ ing?aal&@tﬂ%&pakp server

12 all ocates do_CL{ment | Ds 51 on demand, and provi des | oad- bal ancing of
page ser vePE s olpdegany prmber of pageisgiers eash pradling a AP Slpaegirsaitee Sings 2Rt he
| nt er net Diestrr dlso wtagnthindlaisee inBiyt stlesnfgrOMB)ppecOtistaBdeNdteds such © nk@&0 Ipii@ers &nd1et page

page | D 50,4105 0908 WHK agpqi%hﬁg aggfseldér.eﬂfe;%a 208,PRR re%segnﬁﬂahm@' ing the

correspond|ng page i nstance. { page appli‘cation server i's a server
whi ch hostleftgiehadeqripiongbbpearesratdfBP#at i ons. A net page publication server
14 is an appl i cat epageny efivenh? ahocpebideatas et 1pagendas; WAE plosiddsQodact page

printers. Jangé{ngaorf?%%gge?‘pe%iv?&tgﬁﬁbga%@cﬂe I.h Section 2. Netpage servers can be

hosted on a varie e server platforms from nmanufacturers such as
| BM Hew et t - Pac Ra¥§age awer S the fatame; BitebyrdNymg 8vssarDVP)s orsimlar: igryesolve
concur r ent 4 yeipage pageIDAY ik thOStworkaddtles oSthd 1@ lpReeTREME er GaRlildeheFosdspdnig €d over

a nunber of hosts. Sone or all of the functionality provided by netpage

servers, dne Tn particular the functionality provided by the ID server and
t he page server, Againacapepbicaien ovenP daderdir mhich hogts interagtivs@ttprrg eppi@pdns.ance such
as a netpage publication server 14 is an application server which publishes netpage documents to 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 a 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 also 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
prints netpage documents on demand and via subscription. Each printer has a unique printer ID 62,
and is connected to the netpage network via a network such as the Internet, ideally via a broadband

connection.
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net page printer, in a conputer wrkstation, or on a local network. 1.5 THE
NETPACGE PRI NTER The netpage printer 601 is an appliance which is registered
wi th the netpage systemand prints netpage docunents on denmand and via
subscription. Each printer has a unique printer ID 62, and is connected to
t he net page network via a network such as the Internet, ideally via a
broadband connection. NPP026-SG 17 Apart fromidentity and security
settings in non-volatile nenory, the netpage printer contains no
persistent storage. As far as a user is concerned, "the network is the
conputer”. Netpages function interactively across space and tinme with the
hel p of t he di st e vVers endept |y

parti cul ar nel pag ggyﬁ(lﬁﬁtlde‘l'géstp g'seﬁlg% ]grn?%%cgarmernelge ese %e%%%ecp {S’

net page do@aﬁ%@m@eﬁi&mﬁ%@g@pé@@r ﬁalﬁﬁﬁr @a@chd ‘Shepgtapr isfthe compwey”. a@@mnt is

di stri but eflndtiBn insRctpall b&oss Eﬂa& DEGLe Wity eH, of ﬁﬁdlSﬁ*lBu.&f:d&ﬁﬁ)bk%'pagﬁ:@éﬁer@'ﬁd i mage
obj ect s Wm& en@gﬂguléi C“Elarne ) ensn Because of personalization, page |ayouts
are typi cal'ls spe e gp% “Fcul ar subscriber and so are poi ntcast to
the subscriber' sThr hattagy pripten reckives apiserdpd neitage paygeentselfrare petpagd publlicationd | nage
obj ect s, ogarvtellaw @Edﬂ%f)cuhﬁtﬂqjs dlsa:rbetea MRk Yhe SRR 156kl AR ex SHORGEL DET S,

and so are J cast ubscribers' printers and the appropriate page
Servers. TR SbREER G B Prest PEASE R rrBreizplin dee e R B C PR Gt of
docunent ceriicelmtsubspriber anp et a1t pawtast tahd subsdribér s @sitter. viakhd proprdaiags sagert he

poi nt east @efxt ﬁlddﬁ@g@ %ﬁi@&s 8n B89fe raycpusesypmam)eshpf@d PaPbther KHOMBVRhE R are
mul ticasts, g@%ﬁ'ﬂ@ isten to. the printer has received the

conpl ete p’ﬁﬂfécaft CrQFfEI pﬂ’b‘fré%ﬂdéheta%?pnatéfﬁgﬁ%‘miﬂﬁe docunent to be printed,
it can print theThostmagnpublichlie q@rvbmpamlzbsaslb e¢gnzagionnd dpumait soodd idmnd even

pages si multaneousl l&ggtsbgha rgaegﬁ.p“ 1R pobai8ie o?pﬁ&hmeﬁltg Sgggrf t@%he%%é exed

print engine controllers engi nes Ut I'ng
pri nt headsk"8SOWigmtcpsts, ‘ﬁﬂyp%gﬁent?he printing process consists of two
decoupl ed st agesOndeathid pridtcz dbd RErivel dRaGRPIEE I64cl PfouBNSd objelthaXpaRshon and

printing o(jo {)%%%g&%mr Cinf St ElmehiTBge processor (RIP) consists of one

or nore stan ard unning 1n parallel, The duplexed print engine
control | ers consTaxpPrigfer BHgEesind m@ééwregmmzeewmeb@pmqay orlp s efrfbe pri nt

page [ nage@edt Nt leBiddinst & dulfBxed S¥HC Qfgﬂx@'c@ﬁﬁllé% ko Eﬁﬁeprﬁlp%ﬁﬁﬂek Qﬂlzzu%f MI’, QTM
printheads in th%HEOrrl nt engines. Printers not enabled for printing have

the opti orP P Eegds 8P ng | R-absorptive black ink, although this
restricts tags toheatrh@ewrses empity ofdwe dsogled tslages: pastpeizatidd bftpagegtascsptohs, pages

have nore b)q;artsfaq aﬁd%ﬁ&dgqu@a mg Jshﬁ@ rabB iR de DR R BES ondsROY orRoEmSE 1 | |

cl assed as n (g g printer prints netpages on sheets of
paper . g"’ﬁ DPEs 15 e‘ﬂ““f?ét“ﬂ)é@‘é“el pirth ﬁ’t‘%‘?"%d AR epginertontgleny cprsisleofsy¥em al i sed.
surfac es rsmnedaorasrhlg{ ©bes, ditka el piht papeinagas el tite aynch@sigd] wixh e 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, although 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 8§11 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 inferpreted.

Figure 2 shows the netpage printer class diagram, reflecting printer-related information
maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6
below, with reference to Figures 11 to 16.
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surface type, and supports at |east one tag tiling scheme, and hence tag
map, for each surface type. The tag map 811 which describes the tag tiling
schenme actually used to print a docunent becones associated with that
docunent so that the docunent's tags can be correctly interpreted. Figure 2
shows the netpage printer class diagram reflecting printer-rel ated
information nmaintained by a registration server 11 on the netpage networKk.
A preferred enbodi ment of the netpagegrinter is described in greater
detail in Section 6 below, with reference to Figures | | to 16. NPP026- SG
18 1.5.1 MeM et TM Pri nt heads The net page system can operate using printers
made W th psy deyeahg® sinustiagstal printing technologies, including thermal
i nkj et, piezoelectric inkjet, |aser electrophotographic, and others,
However, for wi d&becwinesststemLar enstaierieiag prinfersiadeywidh 3 wiie wngephdisip! printipmge
printer havandidpiesf adlhding thgmal Ghkgdt aiidzedldctic | itkdet, IROEIQGERPOEEHhIGU aldi diyérsC Ol Or
printing Q0 IRkl Yol S aREhd 09s Bl 2k h ABbISL bofer s Y EILGE, COST

| ow i nk cost ow paper cost  si nf)lle operation REar yosilent printing

hi gh pri ntdagctesieed si nul t aneous doubl e sided printing conpact form factor
| ow power «<onsuniblo@iphNeuigeIBs sinddd Y avai l abl e printing technol ogy has all
of these char acth(;ri %gﬂ CS. Tczinenabl e to production of printers with these
charact eristics, "§HEUYEUBIOE oh'i cant has i nvented a new print

t echnol ogy’, r ef erghaeliabiityas Memlet Tm t echnol ogy. MetnJetTmis a

drop- on- denmand bRk c4seChnol ogy that incorporates pagew dth printheads
fabricated usi ng m roel ectronechani cal systens (MEMS) technol ogy. Figure
17 shows & si ngl 8Wﬁ1f(|c?ffi ng el enent 300 of a MerrjetTm printhead. The

net page wel | pri nibepapervosr por at es 168960 printing elements 300 to forma
1600 dpi .pagew gtk dupligx printer. This printer simultaneously prints
cyan, magenta, yellow, black, and infrared inks as well as paper

condi tioner and 1K %R The printing el ement 300 is approxi mately |
10 m crons | ong High p3Rtingiseedns Wi de. Arrays of these printing elenments are

formed on a siligoRk.aURSbiRReAQhidnat incorporates CMOS | ogic, data

. 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 simultancously prints cyan, magenta, yellow, black, and
infrared inks as well as paper conditioner and ink fixative.

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

Major elements of the printing element 300 are the nozzle 302, the nozzle rim 303, the
nozzle chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active
actuator beam pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the
passive actuator anchor 311, and the ink inlet 312,

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair
309 at the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The
combination of elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend
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transfer, timng, and drive circuits (not shown). Mjor elenents of the
printing el enment 300 are the nozzle 302, the nozzle rim 303, the nozzle
chanmber 304, the fluidic seal 305, the ink channel rim 306, the |ever arm
307, the active actuator beam pair 308, the passive actuator beam pair
309, the active actuator anchor 310, the passive actuator anchor 311, and
the ink inlet 312. The active actuator beam pair 308 is nechanically joined
to the passive actuator beampair 309gat the join 319. Both beans pairs
are anchored at their respective anchor points 3 10 and 311. The

conbi nation of elenents 308, 309, 310, 311, and 319 forma cantil evered

el ectrotheppal Hgnd NPP026- SG 19 actuator 320. Figure 18 shows a smal |
part of an array of printing elenents 300, including a cross section 315
of a printing el EERtS Jys small errbelsanssay phpringagseliments F%uinahidinn GUTost nk, t o
cl early sh®uwion tieofiaplinting leRiend 36). maimsp&s:aﬁsm RsgRvithfiR inkl tb QR suef er 301.
Figures 19fa nd erating cycle of a MenjetTm
printing e el}'n%m{’ggég&a%ﬁsgﬁéu%&f '?con%%rs%?he gui escent position of the ink
meni scus 316 pri Gieueolofw.i 1) ang 18 shepk the dpaytipgeyele ohk Memief 8 paiting eletiant t he
nozzl e chaggper by surface tension at the ink neniscus 316 and at the
fluidic seal 305_for etween the nozzl e chanber 304 and the ink channel
rim306. Wile pFiERE Fﬁ%,sg%“ﬁigﬁ}nfsﬁ?“ﬁ%oﬁ]ﬁo %’?‘%‘ﬁf‘??gﬁ RECSYP PTHTE gg’iélﬁat a from
the print @endgtrdek is catamted ol thepozziochailer bourfesttengen aithienigk rdneme it anjatbhes t he

data, and Mlés%asostfbﬁle@lmeﬁ@eQJzkw@ﬂaﬁlb&z@daﬁ@aléQﬂaﬁmmsﬁf the active
actuator beam pajr.308, This causes an electrical current to pass through

the beam pair 30& B’Fnt’ﬁ%oﬂﬂﬁ PRS- MO SHCERG iSRS | B P the PHY WeRRat i ng.
The t enper@tiyiler th the r@@g @rintidg eibrhdny ptchésnigniad.cud bsflas dteidng tocisivsbscldchalebeam pai r
308 to ex PAR Qf m@&n@%m@ﬁsb%éﬂ{ ﬁau%g uﬁ)}sQEus %@e&ﬁéafc %1? td V@ssﬂﬁ% h I&%%E&Eeam

does not expand, resulting 1h a stress ference
pairs. ThiReTsP$ &g abouiyre F‘Eﬁ“éf"f’é’%‘i resultingrip IJ%}‘IleI hating e merﬂ‘ﬂiwtl’l‘i’éeai?dﬁtﬂi@%ver ed
end of t hefr@l kol hatilpanad thdiena pacin &t @pand.2Q thehpanite Rgiatopbean @sir 1006 Bubst r at e

30 1. The Ae%xﬂe Ao ngexpzlgggfﬁﬂﬁgu EJ;' aftrefRX SR b @&@%é s GRAITDer

304. The nozz m cr on osition shown
in Fi gure dreye isTaftially feppbred &y dy ‘taFféBVPfﬁ‘k elrﬁr %fstéwlectmtﬁl@weh head PWI@tOBQ%O out of

t he nozzl %emmm lz]fé&hb&ﬂrdﬂigsol hae lei?e{cﬁ arfFEI0T &ﬁﬁ@ltsa&5m5@merbwtgﬁmzszansuazzl 1:e r Ih m
303 preve ni,.scus 316 fromspre acr oss ce o t he
nozzl e chgirg%e]ﬁ % ed}f%% r3§£ %Vr?fagebrogttﬁ? &0 Ph epﬁgté%srmé“fnrl%% ?%ir;'?d

equal i zes, m@tf‘?i'ées&@tﬂl%fa’te@ﬁﬂfemmg ik §7 1oyt ef ¢hejnpzgle 367, Fﬂgiicn'alng tho gk frjepippus 3ﬂ|ﬁ|f05 aids in
t he break- Kﬁfgfz 'DIE nBzHE o403 HreQiksBhe i hedide@M1b fﬂr@m'sﬁtkadglg herbhd tlen@rROZZhE
chanber, ? (lerLfe 3QMFl gure 19(c). The nozzle chanber is refilled by the
action of rfoﬁzec Stfface tension at the meniscus 316, Figure 20 shows a
segnent of a pri At herurE8@e oflthe baanngirp 2§ @ndi0P peuelizes, thh ectlawnPOhetohs t he

original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle

chamber, as shown in Figure 19(c). The nozzle chamber is refilted 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 mm) in the direction 351. The segment shown is
0.4 mm long (about 0.2% of a2 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,
printing the six colors or types of ink supplied by the ink infets 312.

To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330
is attached to the printhead substrate 301. For each nozzle 302 there is a corresponding nozzle guard
hole 331 through which the ink droplets are fired. To prevent the nozzle guard holes 331 from
becoming blocked by paper fibers or other debris, filtered air is pumped through the air inlets 332 and
out of the nozzle guard holes during printing. To prevent ink 321 from drying, the nozzle guard is
NPP026-5G



printhead is the fall width of the paper (typically 2 10 mm in the
direction 35 1. The segnent shown is 0.4 mmlong (about 0.2% of a conplete
printhead). Wen printing, the paper is noved past the fixed printhead in
the direction 352. The printhead has 6 rows of interdigitated printing

el ements 300, printing the six colors or types of ink supplied by the ink
inlets 312. To protect die fragile surface of the printhead during
operation, a nozzle guard wafer 330 iy attached to the printhead substrate
301. For each nozzle 302 there is a correspondi ng nozzle guard hole 331

t hrough which the ink droplets are fired. To prevent the nozzle guard hol es
331 from Qﬁggﬂh@gmp&ﬂgﬁggeby paper fibers or other debris, filtered air is
punped through the air inlets 332 and out of the nozzle guard hol es during
printing. B pre@@ﬁFmPﬂ%*%?h fromdrying, the nozzle guard is NPP02"G 20
seal ed whi | e t heTh dctiteaknsing dévite @f the detigel: merhlesttgagey £an ﬂfh&rhﬂ;ﬁtdsiﬁ@ itsensi ng

devi ce of S| I , u5| its
enbedded c%ﬁr%t? (}d(@)ﬁog@a%g% llggﬁ% 31 Cealgt%(rg aﬁﬁdﬁ%&g? g{ g%ﬁo %s fa)e ggg%gg 't ﬁ t ags
froma pag®®sor ahedﬁlaser?ﬁ@@ is awhdHite devisepyideg avits enappiopiate fHexte perait singipee devi ce
provi ded witihly asir-aipd® %*e&ﬁ@hsf Ms E@&nb%@mﬂﬁfréﬂidtaxl&ﬁlﬁﬁrl A sys@h iOMeYto sense

near-lnfrared e el engt escrib the systemis
able to sensa e WE%I 3m%| 'S |ﬁw%3% © mlm t?ﬁm“ﬂﬁ¥fgc%ﬁgﬂﬁﬁfmfﬁe pen |s

abl e to setrwrehemay handwating (f.4. pc0@ A ora@aeerm@ IO@Hp@nfaS@r)hmfmrﬁnha%mmeql bing (i.e.
at 200 dpithOpenQ$ 8REBEd Qﬂdﬂl&@%ﬂﬂ@ﬁﬁﬂt&i@@%rﬁmﬂ' (B L Tiib: NeE Ak bLGhsdY the

pen is enc ted and e tr mtted to the printer (or base
station), ?‘%‘g A B ef“egrtg\é‘[ﬁ ‘Eeesl}g?tt @f@‘ﬂ ‘Y“Sﬂ’aé?ﬁ?”et‘t“f’ng the data with respect
to the (known) pélpeprstred enbpdimentTii@e petpdze pmeadergeriottiare nrmgfmatiivg iedepage pen

oper at es gl Bs AforBmMAhd s RhKhdeng ngecp@avevanﬂ 08Ches QT R i Geidey | US- The
mar ki ng a however, is not necessary for_using the_netpage systen1as

ect,
a browsi ng99 SO P TORTREY MR PR AS Ren;itis H?@dg %{’sln'ﬁ?i‘etl “Fffr@%gf‘“hlnﬁ‘?%gf’ﬂ’&b'é Each
net page pergiitged withghesittpsze slyswintahd liah @unigt padp 68 \FisheIB siods thascyagdpeh guse pen | D
61. Fi gur e 23,3 hoMKint pe,ra@twajﬂ)@m&%ﬁl nfiin@B8a vk AR Cel $F b M nDERY: " €1 at ed
i nformati on mai ntainéd by a registration server on the netpag net wor K.
When ei the¥™ ¥ is in contact with a netpage, the pen determines its
position and or meet atheonibrielintinket #ih b heppagte pdhetdtinked Hs ﬁdsitiaﬁhﬁﬂ to a

force Senso‘?{emat%g Sjelrlubeeto Wﬁe; ;t%%er ¢ h.'ﬂ‘?s £Ha91e& ®,a {fo];l% ?&5’ datnﬁ %rf%':r%éd e P‘lE’

threshold to I ndicate
i nt eract i VBEREEABHRIVS P 1 F'P@Slﬁ%?g@ lﬁ@aﬁe"h‘e@?ﬁ té‘kEQﬂ ks ™ joF edow’ ngThWaﬂWStqﬁe pen
ni b, in origehctOclbRGti@She pagdy be ‘clitkb® biBiledsBB with merpal nﬁ'b?InVMﬂTekto rdauersi b@r rmr e,

the force i ormag.%t#r egne SotrkaFC o orei,?n %o \é&}| Lz!letmte as a o tm’uous vglluet I?ow sa
dynam cs of a sSignature Ve ed. ﬁ%g erm nes ogitlon and

orlentailcﬁP%ﬂdm@@mﬁﬁbﬁeﬁmﬁﬁebmev@ﬁge by |nag|ng, in the |nfrared
spectrum an ar egnek3s d&émﬁl&ahdo@geoﬂ fAd bi@taMnCf ik BM oRfhe tlaﬁ'ﬁg@b)blmaélﬁg gecodes

t he neares and osi.tion of t ative the t ag
fromthe obs er v"‘élcfp eﬁg‘?’%’ @Z ’ifheslfagerlf‘ P8 KBy $Re 0. QoS08 tag

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
recognition,

Pen actions relative to a netpage are captured as a series of strokes. A stroke consists of a
sequence of time-stamped pen positions on the page, initiated by a pen-down event and completed by
the subsequent pen-up event. A stroke is also tagged with the page ID 50 of the netpage whenever the
page ID changes, which, under normal circumstances, is at the commencement of the stroke.

Each neipage pen has a current selection 826 associated with it, allowing the user to
perform copy and paste operations etc. The selection is timestamped to allow the system to discard it
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i mged tag and the known geonetry of the pen optics. Al though the position
resolution of the tag may be | ow, because the tag density on the page is
inversely proportional to the tag size, the adjusted position resolution
is quite high, exceeding the mninmmresolution required for accurate
handwriting recognition. Pen actions relative to a netpage are captured as
a series of strokes. A stroke consists of a sequence of tine-stanped pen
positions on the page, initiated by a,pen-down event and conpleted by the
subsequent pen-up event. A stroke is also tagged with the page ID 50 of the
net page whenever the page |D changes, which, under normal circunstances,

Is at the %ﬁ&eﬁ%@% rgii fh@ﬁm%ﬁt 58!:%%?;1 é@cﬁit}es'%l‘?éegpo%?a Pagé‘mﬁ&%e oGidlsls G

sel ection 6 assocl a orm copy and
paste operht Powdect disiafink sirgieesaptireshthousty tlmtretrﬁreép %ba&kare\nﬂ tseokdst em t o

di scard i tpagd\lmm&rp‘f&dmaxaatpbwauoa spteffic Rghet ot it Reubiitled J Beagplidati®dNtia $€l ecti on
descri bes %lere erlnquacF age instance. It consists of the nost recent

di gi tal i Nk etr oke cap Ured through the pen relative to the background area
of the page. tEitcepwﬂtﬂeﬂr%rfettelhsﬂnTlawsélpplbiaetalt?‘rfi?ﬁbts‘bemltqtbeSbmmétrth@nce it
is s Eb mi t tegt &Qne aél’atﬂtpﬁtbizgg ﬁéni_l_(ﬁ.ﬂrtﬁ&i ab@eh e} %&{nhﬁiﬁg iSl%lR@r[k':ﬁUUf th%%ﬂﬁﬂﬁfdhg) n. Eacr:] h
pen has a ( ent ni b is is t [ not t he to the
Oyetem 1ottt s alieh Pict e shaiod oL B abl Po TR dols PE S SRS | hor t he
mar ki ng bl‘ardkthr pda byi dy application apo - 1wwphsp trgthe ssteybﬂlﬂstmgrabcdos fromrerpglette. TRach pen

al so has ageguk (B Myl Re fib ¥R a88cted WhinShel SirdnbSb. @n@két:% wediRSlen @98P%1 at ed
In response user selecti ng a

with the pen | i at to the

color f rorfr%%e‘%ﬂb‘gt %’B'Q“f' Ilﬂewféfﬂlﬂte%ﬁ‘i‘kﬁs &t Ypsgenly repepdpfie; they g eepioduest at ed
with the clureaibtstylivih wiich bkyesc tegpt ured through a pen are tagged with the
current nib styl %ﬁé@%&@.ﬂ%&g@@eﬁ;p&@muﬁﬂt he%ad %Q%Ua?eeqye tpey are

reproduced in the nib wth which they are tagge enever the pen
is within %lca‘%éasae iy ﬁrlrﬂﬁt%‘?D WS tpea Hailstto deprdect piplmrativete thetepedh sl owl y
fl ashes i tsonicantily aaivatkd, “eireNED. Wehep @ phrasub@eds n declige: saoltrtlaieatd at i ve to

t he page, ﬂE n%ﬂ@:%ﬁ%ﬂo Vi@l ESS |ts "error" LED. Wien the pen succeeds
in decodrnga strok ative to the ge, it nonentarily activates its

"ok" LED. A sequér‘i?,‘@e‘tﬁ? OfG%trtﬂrSe%eetsrf‘é%ét%aédls@F wklagitat igk fpEnsdiediatisfor i nk .
Digital inke tr@rratrsxchﬁ@e bec&mngt; Qfid hdnbheritily, Oiott @llineexERARGEortbnditian, agsfoand
handwriting, f %Hﬁcgtrlolnro e%ognr tion of handwiting, and for online
verification of SIgna The pen is wireless and transmts digital ink
to the netpage priaferss Wplassandstrmwts giait ek teoiti¢ eptpags puikter vidyveshprt-gangerridic ed

di gi tal i nkki Shc@RBmRYE @it Gdic ip etcv@e& f@@ﬂvasgagrmrdetumyaaﬂ&i p&@&k@tmml&or

efficient transm.ss al ways f event to ensure
timely hangf ?nhlsgsmfl’r%’ uttl?tﬁw?fr Q“S%ed ot iRER etaﬁb“’ f)lgﬁre fd“é(‘gi%wdl tg §8°bf a printer

it buffers digit #her thkpeiis quntiamgab! ansintoriybufiph idighat 1ﬂkazsmamelamm yhigf over

ten m nut egs chapaet@tor BREUR (AR dodifiBus ISR N GHBERe b&, @9&:@ a@@AkihiM t hi n
range of a ter, it t{eansfe{;faeda(pggtahﬁjfere digital ink

ge 0 a printer, 1t transfers any bu

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.

A preferred embodiment of the pen is described in greater detail in Section 6 below, with
reference to Figures 8 to 10.

1.7 NETPAGE INTERACTION

The netpage printer 601 receives data relating to a stroke from the pen 101 when the pen
is used to interact with a netpage 1. The coded data 3 of the tags 4 is read by the pen when it is used
to execute a movement, such as a stroke. The data allows the identity of the particular page and
associated interactive element to be determined and an indication of the relative positioning of the
pen relative to the page to be obtained. The indicating data is transmitted to the printer, where it
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A pen can be registered with any nunber 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 comunicating with at any particul ar
time. A preferred enbodi nent of the pen is described in greater detail in
Section 6 below, with reference to Figures 8 to 10. 1.7 NETPACE

| NTERACTI ON The net page printer 601 receives data relating to a stroke from
t he pen 101 when the pen is used to i;pteract with a netpage 1. The coded
data 3 of the tags 4 is read by the pen when it is used to execute a
nmovenent, such as a stroke. The data allows the identity of the particular

page and ASRACLALRMNILR"ALIDY® FhRTROL iy m@%et%rk%w%]yspma&@p o' LT On

of the relativeé positioning pen relative
obt ai ned. SPRE {ontfticdqeains d&tfﬁﬂ?sgoﬂfilﬂ&ﬁagms%@a 830 Ittthi tgpspmiy @? strafpirtee jt N
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printer ey iddgeRY alddietes of e, tﬁﬂﬂl‘l}%&'&d@fse\i'ﬂal% oﬁ@lla 8RB ncRRBE Server in its
cache. Each net Page lgonm sts of gi_ q@% aucj)ut mai nt ai.ned
persistently by a Netpage Seﬁ’ggrgceg% g&f‘ OB ) R REITHYBOE ref er s
t 0 obj ect swikehahe strale abpiing @], defeniies whinltelqieaiond the pfige tdesrtiption thpstokd intprsetsor ed

el sewhere mtﬁemm&@mﬂﬂ@me%wmeCM{\of&ﬂe@yppanﬁ‘era%M%rem&ﬁcel ves the stroke
fromthe pen, retrieves th eé‘?’g%&ﬁ escription to which the stroke

appl i es, and det Br iK' 2 SiFke A Fregind s PER tyeet M pRrgivn emehst r oke
i Nt er sect ssubsequentipgn vphpesiticalstedoth dess thinasppe @iall idagmshr Aokadjettrwhichés actdakdbdst of t he

type of th;clfc@lrﬁm@trecﬁlr&memk whe. ewat% ana a%c@dlﬁgn qlﬁ&gxmz;@ it %ﬁorgd ghance and

ti me between the down position and uent position are
both | ess ﬁﬂﬂﬁ%ﬂf%%“g%wh X IPRPA cliglh t%lﬁ%l%%‘tls ?aE? by te 5‘&“{ ?fﬁeaP@EFfW a click
typical |y hegusre@SLeDclick to be activated, and accordingly, a | onger

stroke is ignoreg..T, a click,
to register is i ndi Iecattegk@héolﬁ]gm%ac tpﬁgrgg ﬁ%%de?é{’%gm ﬁ’ﬁgﬂmp%éen s "ok" LED.
There ar e Hls Iquhirsughie forpdighd can aspsises the pctiyativa plra geogrieg dyrgdigler i pt i on:
hyper|inkst.amd fByeriiiksel ds. I nput through a formfield can also trigger

t he aCtI Vatl on Of EIIIDE%%%C%{'S gseh(}lupgamf!ssrelllée to alremogé aw%&%&)l I %éﬂg& %Srl I nk I S

a neans of sendi ng a nessage 1y elicits
a printed %@@ﬁ@)ﬁ%ﬂsf“-ﬁltb%tp?ﬁéﬁﬁ&ge system A hyper| i nk eI ement 844

identifies the anmyteﬂaa(legﬂle&ng;x\/memmedﬂaadﬁpa@auam Vit RAdIQf actifaBon diMREr i Nk, a

link 1D 5 etfle hy Ilqtlon "alias
requi red" 8( g Sbt ?ﬁ‘:ifsﬂt? ]ﬁﬁp‘fr E'Eﬁ tﬂg‘TeLJaB%m?tE? ”é"*‘%ﬁgﬁi‘li&am on
alias ID G@lqhﬁlslisfﬁ@ Smcp)etp I'lﬂlclm‘k'3 thcusprisapplioiion alipslIIh65 ldésd,lmepmk otivafim.efi 4 s used

when the huRakdoh Mkich § ufc@ GBMARDyRSnR islt@¥REd & 8 £RbitERRERES inldR wlPEnitSS! ' S

hi r
story. The hyperlink element class diagram is shown in Figure 29.

When a hyperlink is activated, the page server sends a request to an application
somewhere on the network. The application is identified by an application ID 64, and the application
ID is resolved in the normal way via the DNS. There are three types of hyperlinks: general hypetlinks
863, form hyperlinks 865, and selection hyperlinks 864, as shown in Figure 30. A general hyperlink
can implement a request for a linked document, or may simply signal a preference to a server. A form
hyperlink submits the corresponding form to the application. A selection hyperlink submits the
current selection to the application. If the current selection contains a single-word piece of text, for
example, the application may return a single-page document giving the word’s meaning within the
context in which it appears, or a translation into a different language. Each hyperlink type is
characterized by what information is submitted to the application.

The corresponding hyperlink instance 862 records a tramsaction ID 55 which can be
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The hyperlink el enent class diagramis shown in Figure 29. \Wen 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 IDis resolved in the normal way via the DNS.
There are three types of hyperlinks: general hyperlinks 863, form
‘hyperlinks 865, and sel ection hyperlinks 864, as shown in Figure 30. A
general hyperlink can inplenent a regyest for a |inked docunent, or may
sinmply signal a preference to a server. A form hyperlink submts the
corresponding formto the application. A selection hyperlink subnits t he
current s ains a
singl e- V\mégg&fic fhe ga% Ll*s't%m%%f\lvﬂl&%e h%%{)llnl(fmst & apgk‘ir{ FA t{ag gir%f%‘rx%m can i e&l%h

si ngl e- pagé“6®@dﬁéﬁﬁ“@vaﬂﬁm¥hebvﬁﬂﬁ*§1ﬁb&ﬁmm@mmP%hﬁhgﬂ%@mE@@%ﬁ@m@d|n whi ch
it appearanw@ﬁmamhga@&hahhﬁhahmbmmamajfferent | anguage. Each hyperlink type
is characterizeq, b nfornatlon i ub tted t I tion. The
correspondi ng hyg%r Nc HFH% §€EWW§§%% sg% ?éﬂgﬁp mgﬁﬁﬁ%?%@gﬁhlch can
be NPPO26I8G2® lscr;l@e% t1h¢ gonteyy Otf ﬂe apsendpeediformtingtroes 86/ inghforehhypérlinkiagtivatidnl nk

i nstance ajMaa@h § the hiiARritnk B RAGLnAH kD aGditelsd SRy IifpMt sindSBE 1 RBSE kibhsidat a to

the applicati or exanple a »shopping. cart"” of pending purchases
mai nt ai ned® Y gﬁ'%ﬁﬁﬁﬁﬂggﬁﬁmébﬁﬁﬁgﬁggﬁﬂg “ﬂgﬁgf 8?”?W§9user The system
i ncl udes the penAshypulinkahgroupbe Stai apowp 8RGent A3fawise ive tn srpciagd Bypkilinkk as
activati onshownThealg%yes;leWhenn&Luu 08 hp&gﬁmtfemtele%mw B geﬁmea,lﬁM%w
the hyperlink has

i nstance 868 in faorm hy Ilnk actirvation, ‘%h I f

its "subm #°08Fe éﬁ‘th &’(etgtr‘?“Bdf é°t1§9é? AP ket E‘P“Psfaﬁéé Uit 12558425 B 8%ibni ssi on
i's InC|udé@hwﬁhwnsyﬁﬂ@ﬂmhﬂ@kﬂdﬂ@x&ﬂmﬂﬁE@EﬁBM@mmeﬁmmmmpﬁhhmlﬁmﬂhﬂdﬁyperlInk
activati ongq, & &xw&ﬁl'hhﬁhﬁﬂs SR C%Quobém@m g5 iGLGIR Ok BR%,I.6h Jhas an

associ at ed hyper as own in gure en | nput occurs through any
field el endpROTiablpgRoagy e&&cﬂqﬂwedﬂyﬁewheieﬁwutswmaé e@élreef%whwwswés group is
activat ed.it&clyperl i nked group can be used to associ ate hyperlink behavior
with a fiejd sucpqﬁﬁgaa checkbox. It can also be used, in conjunction with
the "submt delta” attribute of a form byperlink, to provide continuous

i nput to an applﬁé@?ﬂ%ﬁ“sPfdkﬁﬁnph@keﬁéwﬁf£@5W§@@f@Ume§ﬁ%ﬁ@ﬁﬂOémwﬂs

" bl ackboar @toudhrit e hdyage. AGERI allovs Luser W QbR bt inofeHa@@Rrtoad agpichibher ef or e
shared as spon as it oaccurs. 1.7.2 Forms A formdefines a collection of

rel ated |npu TEretds™ éﬁmfgeéﬁpture a related set of inputs through a
printed net page. A@@cﬁﬁﬁisalgtmef@nuﬁééﬁﬂtb@%wm heragehe. Ioyitimatatiecoplainam®st er s t o
an appl i casi t@ﬂmalsﬁai& ueﬁeetsmsogz& mrmgzhmengss ngr@eneear i;-{r%fted ifrtah & P B, 1 I1§ a gr oup

el enent 838 i.n nt hi h u t in

termnal fi81% % Ef‘ %ces K%f‘g}?(ﬁh g‘ﬁ? hff’etﬁ%p% ?8%?%@“3;???6 g’nﬂrﬁs 3l ed

i nst ance oﬁeldeina‘taefqhas Massoeﬁwglalse §71gfhoge tgetdepghdsop ek drp¢ ofsticancesnd@#Ofiahi ch
corres pondaléu@ntt Bh ﬁél@bﬁe%a%ﬂﬁ\ﬁ thg)ﬂél aOJartltmhﬁ' pBﬂEJ%mEﬁ&Jﬁce Ié ﬁl&(ﬁilgﬂ dshance has

an associ ated val.ue 871, whose t ends_on the type of
y yp
corr espon d}uﬁ@p rinfefl nefpages. The form class diagram 1s shown in Figure 32

Each form instance has a status 872 which indicates whether the form is active, frozen,
submitted, void or expired. A form is active when first printed. A form becomes frozen once it is
signed, A form becomes submitted once one of its submission hyperlinks has been activated, unless
the hyperlink has its “submit delta™ attribute set. A form becomes void when the user invokes a void
form, reset form or duplicate form page command. A form expires when the time the form has been
active exceeds the form’s specified lifetime. While the form is active, form input is allowed. Input
through a form which is not active is instead captured in the background field 833 of the relevant
page instance. When the form is active or frozen, form submission is allowed. Any attempt to submit
a form when the form is not active or frozen is rejected, and instead elicits an form status report.

Each form instance is associated (at 59) with any form instances derived from it, thus
providing a version history. This allows all but the latest version of a form in a particular time period
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el ement. Each field value records input through a particular printed form
instance, i.e. through one or nore printed netpages. The formcl ass
diagramis shown in Figure 32. Each forminstance has a status 872 which

i ndi cates whether the formis active, frozen, submtted, void or expired.
A formis active when first printed. A form becones frozen once it is
signed. A form becones submtted once one of its subm ssion hyperlinks has
been activated, unless the hyperlinkshas its "submt delta" attribute set.
A form beconmes void when the user invokes a void form reset formor
duplicate formpage command. A form expires when the tinme the form has been
active exctgggé(clwégﬁ.&%gga&hspem fied lifetime. Wiile the formis active,
forminput is allowed. Input through a formwhich is not active is instead
captured in the BHEREHHIPHIed pseigalgnaDighal ok S 7% opsinGnse set pitigestimped sivke.  \When
the form igoesidyeciobl Whidhzeisstsfob b Rt DO kiybd Slob 875 Eadhl savke GonsRB W abdi@fpt t o
submt a t. IS .rejecte nd

i nstead el an:’;t ﬁ&fp%ér]%ngg%r%éh rfglg%]:rl i lJI]:S\{u%ﬁS ¥ %ér{%g%ﬁsta%dznébeﬂces a%‘gl%l%?at ed (at
59) with dﬁlyd?sb‘ih?ﬁfﬁﬂh%fh&m@@%@r3ﬁved fromit, thus providing a version
history. Tgu S Ng::k@wa eRibnt Pstead thQ che%lﬁk?ﬁ gelﬁe;?sa o 1184 37, af@mag mxdasvgnafat i c ul ar
tine perio ' - excl ude roma i nput |

captured as n?ntmﬁflggﬁ]l'?%t%ﬁeﬁmtemdass 35(1:18‘?1“151“3 o? jgnydegftal f"? stanped
st roke grl@&ﬁédSM?SSeia@Sﬁg@ﬂtqu@N consists of a set of styled strokes 875.

Each stroke conspishexik ﬁadaﬁtan@sfsocmkehmgaﬁtmsp%pshgwintﬁl 5848 ma@ach of

whi ch aI30| Iudes n orjentati nan ital . ink class
diagramis &ﬂoﬁsﬁl ﬁgelﬁuar@l A3gag, Jlo- ?381“'('5’ %‘E% g-ﬁlg il cﬁlé‘%é HHEERBox fi el d
877, a te>€ctea$81ge¢dd0®é’ﬁeld’ava¢heaw ng field 879, or a signature field 880. The

field el ement cl a55 RRGEAMN dsSoSOPUR ol FEOUL Brodfn ﬁ@xe 9. %&%kgumlﬁ( capt ur ed
inafield s zone 58 _is assigned to the field. A checkbox field has an

associ at e Hust B Eeltiazue ¥ a“‘&’?@ﬂ@\ﬁﬁ“?‘i‘?‘irﬁ? 515&"@ ogline hapdyriting rgeognitions j ¢ g
Cross; a sind okext iaadighdd teihgfddfs vahteCOnling Bjathwting rdcspnition h eel bmi:erstfoocﬁ(lscd S zone
causes a tgue, val Hipphc. egy, g—éealam%&c%a{ah%ﬁé &k Qhr?e mn%g LHA i afd €l d has

an associ ated text valué , hown I n ure |nk

capt ured iffoeigkt H?ﬁEeT’a”S%c“Z’Eﬁn‘él Pagterg AnghyEs | Mai}“ft?o[ﬁ‘@]égetn‘éfd Pblzt e vi a

onl i ne hanthgst 1990,gher con@Bvif tvhictgre hettOindolporate@ it crésSreei@teyned to the field' s
val ue. Online ha C I || erst 00

exanpl e, Tappert ‘qu%&r%:ﬂ%d El% agq’g]m&%gd'lmél%ﬁﬁme%ﬁq gr% as§g°‘{n S%?gwfehg Art in
On- Li ne Haaviigitel lﬁlgcapmef‘édg i stepesyre fieli ERpmeTis avermatieally verifish wihreseschtoAPal yvsi s
and Machi I’I@anhﬂslbﬁthé dv@ﬁrﬂﬁﬁue péﬁQ&ndlﬂ}glt&Nﬁgﬁmre o‘?\ﬂﬁu&tenﬂc@&@fonh bewsamteaRiass of whi ch
are herein_i ncar por, at(c;aSS LaGd Q3 115’§f§ 31 AS g@t térrleatgdl el d has an
associ at ed G g LAl Ur e va g8% g1 = e the REY di gi t al
i Nk capt urued’si pgvye S@g’ﬁ%ﬁt lSﬂYeSPPCIlf'@I i the mh@mrnswladt @Wﬁtthec&*ﬂl yOB.he&’r sitnaget Wi t h

r fes pﬁCt t Orefift@tion! #§RtIuhdrsRbd (RE @WRRpRS Pfaﬂéhd@@rk ARG Ao ‘tﬂﬁlonﬁﬁ«gnat gr €
of the confent art ene an
assi gned rgogn?‘ﬂré q{e?%ﬁa%“ném‘{/gpﬁgdmﬂ@“?ﬁ eé ate O?Efﬁgftu?%“e @“&ﬁ’&?“a’sf %&gum ng the
pen No.2, 1989, the contents of which are herein mcorporated by cross-reference).

A field element is hidden if its “hidden” attribute is set. A hidden field element does not

have an input zone on a page and does not accept input. It can have an associated field value which is
included in the form data when the form containing the field is submitted.

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

Because the handwriting recognition algorithm works “online” (i.e. with access to the
dynamics of the pen movement), rather than “offline” (i.e. with access only to a bitmap of pen
markings), it can recognize run-on discretely-written characters with relatively high accuracy,
without a writer-dependent training phase. A writer-dependent model of handwriting is automatically
generated over time, hOWGVGl.', and can be generated up-front if necessary,
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user's private signature key specific to the application which owns the
form Online signature verification is well-understood (see, for exanple,
Pl amondon, R and G Lorette, "Automatic Signature Verification and Witer
Identification - The State of the Art", Pattern Recognition, Vol.22, No.2,
1989, the contents of which are herein incorporated by cross-reference). A
field elenment is hidden if its "hidden" attribute is set. A hidden field

el ement does not have an input zone @R a page and does not accept input.
It can have an associated field value which is included in the form data
when the formcontaining the field is submtted. "Editing" conmands, such
as strike-throughs,..lndi i | et i I i A, form
fiel ds. Because ??ﬁ“%ﬁ%ﬁ%%%@?%ﬂﬁfgg%ﬁﬁf%%§§?§T§§PQ$H%§§§r Qiﬁgﬁfkﬁé" (i.e.
wi t h acceskPatsulptilemehs Fangiicappesfied tp thatslementssyligial Ankystreams feplyrfon ipfgrpretadnf | | ne”
(1.e. W t hABCEOESnod BlpyndbdtodanltibfebB ighhl iRIC Breai By dpbe@&) to thel baCl@RbulieBAPNi ze
run-on digﬁﬁgbﬁi&;mwitten characters with relatively high accuracy,

Wi thout a Wri er-a%%endent trai ning phase. A witer-dependent nodel of
handwiting is abigtheink catirgd inghp dpdkeeendofjedd ist Infprrretddoapen eqlectign gesiween be
gener at ed CiRuhécAftion iof oRQE BSRAKets NEERRADy Barpsdredh Gisdiddlion JThhe B&mAbdbeady

st at ed, COQ§ist Y stroke which starts in a

of sequence of . strokes.
parti cul ar®5F& c?ggﬁ?ﬁﬂgnﬁgmgﬁﬁgﬁ&@ﬁm%ﬁmﬂﬁ ‘element's digital ink stream
ready for inter piedesomarisesAlpye witipus ke imotctippdthdedpag® an obj ect's digital
ink streamis appended to the background field's digital ink stream
Digital ink captured in the background field is interpreted as a selection
gesture. Circunscription of one or nore objects is generally interpreted
as a selection of the circunscribed objects, although the actual
interpretation is application-specific. Table 2 summarises these various
pen interactions with a netpage. NPP026-SG 26 Table 2 - Sunmary of pen
interactions with a netpage Object TypePen i nputAction
Hyperli nkGeneral dickSubmt action to application FornClickSubmt formto
application SelectionCickSubmt selection to application Form
fi el dCheckboxAny markssign true to field TextHandwitingConvert digital ink
to text; assign text to field DrawingDigital inkssign digital ink to field
Verify digital ink signature; generate
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Si gnatureSi gnaturedigital signature of form assign digital signature to
field NoneG rcunscriptionssign digital ink to current selection The system
mai ntains a current selection for each pen. The sel ection consists sinply
of the nost recent stroke captured in the background field. The sel ection
is cleared after an inactivity tinmeout to ensure predictable behavior. The
raw digital ink captured in every field is retained on the netpage page
server and is optionally transmttedaith the formdata when the formis
submtted to the application. This allows the application to interrogate
the raw digital ink should it suspect the original conversion, such as the
conversion of handwitten text. This can, for exanple, involve hunman
intervention at the application |Ievel for forms which fail certain

appl i cat i of2Rgrciummanyef pen wtepastions piB2RePagAs an extension to this, the
entire backgoajead ar eaypbf E fClPem:ﬁﬁjt be[ desi gnat eda@mna draw ng fliel d. The
applicati canth petgg,  on the bu,S = ?‘ the Bsehee of—di¢gital ink
out si de thle expf(l ccfe"?ra | dg”5K t he form ”?'B' ?%ﬂrft@aﬁﬁgampormto a |human

operator, fon the a.fsumrptl orClickat t he uslsubrmafyrnhm\eepilcatthncat ed anmendnents to
t he fi|| d-in fielg tsi of —those trows—a—{f | owchart
of the process of 1;anﬁti§‘H'rll %‘Eh input rPSbﬁhli‘s\dechrangphBéhog The |pr ocess
consi sts oformdiels v Ghgekbax E)@W)méﬁkstrokeAﬁﬁ*MLleH‘éf%n i dentifying (at 885)
the page |instance@aU 0 WHraRritigE PagdEohldrtaditalinkid &xb hdsiii@ext & O S;
retrieving (at 886) the page dESCI’IptIOP $ identifying (at 887)| a
formatted lel ement 839 whosé zone 58 t hel'®troke i ntersects; deternining (at
888) whethler the f amng ed [Ripiahiekt corresq{mmtahm(mféldel d elenent|, and if
so appendijng (at 8 e ec—st rgitatgnk—ofqthe field
val ue 871, inter pr‘§tﬂ‘:|{nfgl1J é( at$'§r§'§$ﬁ¥the aclc n{ng'tEH Mﬁaghﬁrgfdén%ﬂrdj% of [the field,
and deternining (af 894) whether the fi ’EEP'F'Q”%‘H?Pf 81™; &sygrigitel nkied gr oup
866 and if NPP026- G 27 so |activati ng ( gna‘&%)ofteme associ at ed hyperl i nk;
alternativ OI'%’ detetmni llg /'“' S8R —wh SRt
0

cor r esponds hjper | i nk Tcg'ﬁléﬁ?t'oé' d A?S'%n d'%@k'nkt tCFrﬁe"?feé?Ct‘%S) t he
correspondi ng hyperllnk alternatively, in the absence of an input field

or hyperlink, apggn tagn{aﬁmg%ehme&@g%mq elﬁ&ﬁeoégﬁctiogc&ng@ts%plkto@l ink of

t he background fi el and copyil ng é he received stroke to the
current sel"®BPitEHEIE f‘ap"tuf?é“b f %Fﬁ“’“ﬁ field. a@e FHRE AR B PR FREY st rati on
server. Fi 'gua’oett@ﬁﬂusﬂﬁ’rMab&bdﬁhan I ed flowchart of step 893 in the process

shown in Figure raw t.8kneln JHeldhils
i nterpreted acco:r%g? n \Mtéggi Mﬁ&@g u%d glth %rgg%egsgr%g%gl %st s of
det er mi ni ngptipat ‘@{hﬁ%‘-‘r taf"i’hé'r the fognas S&%@Eqéb‘bs%e émhcﬂ(l%ut Tigogiowivhet her

the digitat appmﬁudne@rne&egate&heammmkmghl@uld a@Ldpdcf thS@igtsISbigisidg sfcils BO8) a

true va tecdQddiSr hanfloflel Rl ol bkl Mook h%eatgﬁé%hytgﬁ (3% %%a%n whet her

the field is t ext dan értln 'tal ink to
conput er t %! fo {Rrestyvhich dailpertam @Phcme-sra?ﬁlﬁ? BPFTRFECheekeiAS B BB 18 @‘FSV@? and
assi gni ng mte ba8@ibhnd & F Qv daff Be AQIFRAKIGK al@Xdingt R21d MR fpb@aghn\eah e

alternativel v determntpg (k.02 MELNER ENE ticit ficlds of the form, to route the
form to a human operator, on the assumption that the user may have indicated amendments to the
filled-in fields outside of those fields.
Figure 38 shows a flowchart of the process of handling pen input relative to a netpage.
The process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page
instance 830 to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5;
identifying (at 887) a formatted element 839 whose zone 58 the stroke intersects; determining (at
888) whether the formatted element corresponds to a field element, and if so appending (at 892) the
received stroke to the digital ink of the field value 871, interpreting (at 893) the accumulated digital
ink of the field, and determining (at 834) whether the field is part of a hyperlinked group 866 and if
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field is a signature field and if so verifying (at 903) the digital ink as
the signature of the pen's owner, wth the help of the appropriate

regi stration server, creating (at 904) a digital signature of the contents
of the corresponding form also with the help of the registration server
and using the pen owner's private signature key relating to the
correspondi ng application, and assigning (at 905) the digital signature to
the field value. 1.7.3 Page Server Conpands A page server command is a
command which is handled locally by the page server. It operates directly
on form page and docunent instances. A page server command 907 can be a

voi d formg JEH%H%[ §P§95) %edééé’ocg{%gﬁpe%i; ”Ane Ig;g?qigter%grgﬁg @O nﬁ%&e@%tﬁé command

910, a get form tus a reset
page conmefanaggiFlemgntgerespoadido 3 hyperink %W&Pfhlf %Mtlvaangderﬁﬁ)él&tceﬂm@% nt
comand 9 lisperfinkf ee@anvé@qmemserﬁ@mmgut%lﬁ or lgﬁermg@penahﬁg:un@nﬁth@%@tv&s command

917, as Sh%y\pe tOﬁl 81&1t¥1nk 0{%9P %?undgelg 93{% %Qﬂzrﬁlggt\éﬁ g:e recewed st?rr? tgondl ng

f orm i nst ance. orres ondt orm
i nst ance awdemkﬁéﬂnﬁq@r@éﬁj@f@egu@ntmem pantgpedry thel regigippyionoervethe cur r ent form

it nst ancte with fi eig&f\ﬁ@d HhEDs pa&aslec[ ﬂ&&thanTmtegwygq%ﬂ@raéeessh%ﬁem% z@yltOﬁrl i nk
ransaC|o as e SO IS, I ndLSstl ngul s e
original Sy G R e PG b e A EBbondi ng

f orm i nst aprewessanists (v Actppmpoiy ¢ $9@ whelbdr itheelicliris Atiedkboomy (@fs9Pkrehcthorthe | nst ance
with fiel &1%@5:3 niaeamqén&caazhg&gmmq% sd sgglgaﬁgt @1; §%) Q%ym BIQAEGE S, Pri nt ed

report on the status of correspondi ng t ance, |nclud|ng who
publ i shed ‘f“FmatWHéHet?fF‘%éa 6?9%“8‘8“ dedtelhihd i1 fiek\/ﬁéé it SBF?"HFE’E? @Y Phe form
status of digiml fubrarompstraext evithSheietp & tﬁemppmmpeeghstrﬁﬂon iséred,cand essigaing @i NS a

transacti %110599, odnli&red DR ht%?t%;h%‘th@ﬁéd Rxﬁuebﬁterda&l)é d‘ét@ @ RN AGHRG: | new form

i nst ance. utton requ ng a new forminsta IS ere ore NPP026- SG

28 typi cal figdis ﬁfi@é?f@rﬁ?’édﬂddésoa’e’#\y"ﬁ%ﬁaf 90Rnche dagitah jpy 3 élﬁfléﬂa the BFATENE"pr oduces

a printed wigpnye lefp ofihea@fmpﬂimpgmdﬁomgermgegzmg@ 2035 £digital stig_anattlﬂaeftbmk@rmund

field val U(g elc%?f&g X84 fonL, aﬁéa‘%vnﬂgi%eheﬁ%%%' Rirtioh itk Ba s 3 8{[.393 form
uplica te

t hen the command i sTinterpreted as a orm
command. APTivels é@naﬁlafggeye@immthe SPEeRrEdne wwrknetioqt g aewyﬂgéﬁt 99$iéhecfbglrabs pondi ng
page |nstag1§nemmdtheﬁmajaackgr ound field value discarded. If the page
contains a I,grm Bl earrc}mmmanadsf orm then the reset page command is

i nterpret ed as a ese rmcomand. A get page status command produces a
printed report on Hﬂtﬁesewr&towﬂ@fls & lvemmand whish fropedisddoqetigly hnseeameer- It ncl udi ng

who publ i shed:ed &GCMbenhtpag@ﬁd d},l’cﬁn!{bhﬁ_ﬁigan@e@r whomit was printed, and the
status of any forns it cont alagla %f' f;g)awn t]‘ The g‘gtggpg eulg(tgl | ch
appears on every”n@epaGET e pred A7 yehbs At e GinE %1‘?8 & *Phge
el enent . command 909, a reset form command 910 a get form status command 911, a duplicate page
command 912, a reset page command 913, a get page status command 914, a duplicate document
commmand 915, a reset document command 916, or a get document status command 917, as shown in
Figure 39.

A void form command voids the corresponding form instance. A duplicate form command
voids the corresponding form instance and then produces an active printed copy of the current form
instance with field values preserved. The copy contains the same hyperlink transaction IDs as the
original, and so is 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 preduces 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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When a page instance is duplicated with field values preserved, field

val ues are printed in their native form i.e. a checkmark appears as a
standard checkmark graphic, and text appears as typeset text. Only

drawi ngs and signatures appear in their original form with a signature
acconpani ed by a standard graphic indicating successful signature
verification. A duplicate docunent command produces a printed copy of the
correspondi ng docunent instance wthjpackground field values preserved. I|f
t he docunent contains any forns, then the duplicate docunent comand
duplicates the forns in the sanme way a duplicate form command does. A
reset doc a printed copy of the correspondi ng
docunent ﬂﬁ%%gn%% mnﬁ%l %aCE round field values discarded. If the docunent
cont ai ns any f or frurlicpie peee ﬁ%ﬂ%@ BredyecURTiie cony GfhaserrerroadinesPaEhiEsdngt s i n

t he sane weith the Haglgeind REdNaBe plRRAAd. dmepageﬁccgatns £l 0kl BBIR barSdf atists, theamarand
produces t st at he corres docunent

i nst ance, aduﬁlc}nn 5 é 9{5‘} 1|5u"8tleglpgﬁJ A{lphc e f% co\i\“/%lns‘m&a ﬁpﬁetsce géfor n%m it was
printed, amiufehé ertn&ti LFepP3o pf ﬁtﬁ;ﬁoxfﬁémﬂémz page d@ﬁmﬂm Pigh thefbaelqwmpﬁa@éd gelpayer

command' s dlsaﬁdeaﬂifmep@dconatnk5rohﬂbﬁsb@t&efomRMmeEéa@pgg@%iﬁMdﬁw tat@@ 0n t he

pageldentlfle b e current se 5.on rath 1e1 t han on t
cont ai ni ng fH&° g%r%{ﬁm g ‘%]'ﬁaé’agﬁl {atc'ilmgongnﬂ‘g 0GT 2By rg%orﬁ\?&r]}leégmfﬁ t o be
print ed. I@ﬂ@smdmap@etlnsgyagemde@%who pbhshed 1t whepaigees psiated; dor wommiames el ement

for the d%g@aﬁﬁgemggfﬁgfowﬂ&m%pa&&en the command is ignored. An
application can provi deéaﬁ atl on- Speci fic handlin éfienbeddl n t he

rel evant page s&erVEPE é‘?pé"ﬁ%?f’t VF’H ngiPags S talh REve ghage
server actpageedemgwnit he hyperlink associated w th the hyperlinked group

rather than execyldiGabdiRRAGCaDRENE Witk PIIRALS préerggﬂﬁelﬁ&g}l Sire ﬁ%wd

el ement is hidden if % hi dden" attribute 1s set comand
el ement ddB¥ Ky fﬁ%ée ef‘n"hF"tl'ffS‘Eff‘ 2BRSHTE 2 Stapdprg gheckprgk ?@h&aﬁqﬁ’dﬁ’“ BePeE 5 vat ed
directly Dbypeset texse®nly |kave@n,andh Gigeanets, afdpear a6 t tharabignaV if@ma WA Ge sig@iive r
command enpedded i, Gandid LaiaNg Lfruthal ge.Server command has its
“on sel ect edq‘gattr?%ute sé‘?‘g Npﬁ%ﬁ%-%%"éés%@s%%“%%%ﬁﬁb FEATURES OF NETPAGES
In the preferred®dBilifgte doguprnhempagrrpddces p prtiedon efipercpespretipadpeneao at t he
bott om t 0 insdaR€li @ittt Backdhaibd Kitld ivalu@ IGERAQE B dochiiei e$rﬁHirQ iR Soring) toenagrd | ve
properti e, dic!c&g&:t %u&n%ncf&%ﬁca?éthgfo&%pxm balf:lutetwgna du; Fcapt% rmcgl?'n%e% dbds essing
the | ogo pr duces a copy o fhe case for & Button
produces & E&pyogment pammpasd P’ioéucﬁ‘%ﬁ I?ﬁmeAﬁ?Pyloﬁ ﬂf'F g eemfén&ﬁoclanes@emnee widcunent ,
sgch as a tatkglowid fdd &@H@?lﬁball'deci hieth@'d&ch@éht e&mﬂstaﬁy Ao Xeh aiaa&sﬁtr %c?&td]ﬁdor |
advertising page The default sing age c n andled directly
by the relcg'\l/nglnrg e hh tg s g g serv@’r %%E%Facgmm ‘ﬁ’ g‘ g‘ﬁ%mé‘ & %fandl ed by
| i nki ng t k\?emllﬂ@gmrﬁm‘fi bprmteé repart amibe prasest df the CUTIGSIQJHMCIHEEW®TEMI¢W a

plrg err ed WRGAsHRNE whth WAe bRAYE fof Whbth 8 wiasin@d, Shd Gk 8wRy bf 8 kel | ed
"Hel p"

Lomtains.

If the page server command’s “on selected” attribute is set, then the command operates on
the page identified by the pen’s current selection rather than on the page containing the command.
This allows a menu of page server commands to be printed. If the target page doesn’t contain a page
server command element for the designated page server command, then the comumand 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” attribuie 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” attribuie set.
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pressed it elicits a single page of information, including: status of
printer connection status of printer consunabl es top-1evel help nenu
docunent function nmenu top-Ilevel netpage network directory The hel p nenu
provi des a hierarchical manual on how to use the netpage system The
docunent function nenu includes the follow ng functions: print a copy of a
docunent print a clean copy of a form print the status of a docunent A
docunent function is initiated by sinmphy pressing the button and then
touchi ng any page of the docunent. The status of a docunent indicates who
published it and when, to whomit was delivered, and to whom and when it
was subseqp_gntlys§%g§¢f%ﬂlu&§m§~&fy£}f_s The net page network directory allows
the user to navigate the hierarchy of publications and services on the
network. As an af©f Raferedefom rach iswpee dp Arinied| itht thie netragplagroat ike ROSPR t 900"
nunber " yadita@\Whp agie 3 netpded asplalifort GaBintati bR pRPREaat T Jogd RRo afdessal @py can

| ocate th Si.r route it the user's printer. Depending
on the docign S AL HERRL ugR phRELS iy o e blIC BEL PRl B buGEPP L
pages" serRipdugss p&py offfieenkies| fpympauslin the caseofi agersteoqumen sithab h dokpifor pdypongr | nt er

i's unabl e thObuRéd dibits ah Bxplabtdty 6ASR advl@sing RES Or " light is lit and the user can
request renote di sis. qver the .netwark. .2 PE | ZED PUBLI CATI ON MODEL
i he f ol low ng HOCR Spfifee RSP BB SRR ElPoLoBrECRE on
exanpl e t oseiver ¥nstipl geny fungteons gabdedlodtyilinkingtheclhgorbivtargo dnpppl@ionet page system

Al t hough ngus | sysidiEip8sEEmi N the limted sense of newspaper and
newsmagazi ne news, the intended scope in the present context is W der.
NPP026-SG 30 |1 B g{egg@@gwg@ drpgrprini s piogle QB IEPeS sHelE's Fiden

adverti si ngesediitehaits a ghglepagrenfinforpatboh.ivgbidingn ar e per sonal i zed using different
mechani sms.  The gdisbplindl coftbant is personalized according to the
reader's explicitly stated and inplicitly captured interest profile. The
advertising cont@ieirrotenepegablisi zed according to the reader's locality and
denogr aphi<c. 2. ltof=bel i vidnun PERSONALI ZATI ON A subscri ber can draw on two
kinds of news soytgcesisihaseahat deliver news publications, and those
that deliver news streans. Wil e news publications are aggregated and
edited by the pobleredpritage 1sERe des'@ans are aggregated either by a news

publ i sher or by @&he3ppededl grév@lds AEME chiRDEME ok B to INQOB n@ptat dyeahi ons typical ly

correspond to tragifl onal, DEYSRAPSISAR RS TRGRZLES.

. print a copy of a document
. print a clean copy of a form
. print the stafus 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 netpage network “900” number
“yellow pages” and speak to a human operator. The operator can locate the desired document and
route it to the user’s printer. Depending on the document type, the publisher or the user pays the
small “yellow pages” service fee.

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

2 PERSONALIZED PUBLICATION MODEL

In the following description, news is used as a canonical publication example to illustrate
personalization mechanisms in the netpage system. Although news is often used in the limited sense
of newspaper and newsmagazine news, the intended scope in the present context is wider.
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whil e news streans can be nmany and varied: a "raw' news feed froma news
service, a cartoon strip, a freelance witer's colum, a friend's bulletin
board, or the reader's own e-nmil. The netpage publication server supports
t he publication of edited news publications as well as the aggregation of
mul ti pl e news streans. By handling the aggregation and hence the

formatting of news streans selected directly by the reader, the server is
able to place advertising on pages owgr which it otherw se has no
editorial control. The subscriber builds a daily newspaper by sel ecting one
or nore contributing news publications, and creating a personalized
version of each. T a b d
together into a S|Eglmgﬁémé&gytﬂz&#ﬁéggg%&ggélﬁ%%%ﬂkkﬂ%%gm% gﬂéegw d

typi cal | y BRlfedgsare W@Fqnahzen fl?rl@r @fferent pcgliopiss Thp ¢diforslt @ateyis gep@elizphg

di fferent aadranyg PURY desdeld QPI%itBthtet RBNiInGUSHO Eib@iet GhtdrddCPRofilE-Olthe @VGHising

publicati on re l1y,se] ects ecific sections. Sone sections
appear daf Ptem ’sv%’rs?na Ze% ?fccoam %gé%de\lf\éié)ﬁﬁ%b’.aﬂ mo%faphf Yy sections avail able

from The Néw Yor EDWWEBWNPA@ATIGPM exarrpl e, include "Page One Plus",

:: _'I\_lat |h0n|a| ", tInt ﬁrsﬁlﬁ&ribgﬂt)ﬁl c'iravyl_ hrpﬁb ﬂh@srbff news ﬁh‘x&'el :g |§§§ that c%eh&'i' Be%fs lphﬁhkz[ﬁgﬁs% .
echnol og orts e of avail able sectio cific to a

oubl 1 cat § o hoR e PR s st Al B Rl PR e pecsa e a1 y

newspaper pplishere adtwisndpeamssiro preseatd otksr, beachwopelishcaws g a speviabizeg munber of

news stre a@x‘ Sﬁ&}?pﬁﬁﬁtﬂoﬁ&”@pl&@ b&rre&};%n@{o%&ﬁ&af RbvspdiBlok n@»%%aéa&ﬁl%nds
announcenen "Per sonal " toring news feeds for specific

topics (" A‘f”@%ef%“’s SE?"?“““"@"FH‘BW@%"‘)“‘I‘:G raéfaﬁe}’i"s§eé€f}P”6ﬁn‘*“Fﬁ‘“é'“Fee&EPétf’°néﬁtpn onal Iy
speci fi es 4 frglasde 2@iter’ etolunmy a Fjerellsibhlitin Watdyor ({te rgder's bek ¢-mail. medi um or | ong), or

nuneri cal | y ( i gheaﬁeipqgel I;um&tiogrhﬁllé/%r% Cf%yﬁqg)tﬁ% FL% 1caP&19(?%)htedqhQ\gs é}lﬁlﬁ aﬁtﬁ@' ed

proport|on of adverti si ng | ve norma |OW
none), or Yidn#r e aserapatop o mualgleafwwbétree%ht%‘(g@ydhﬂah@ JeEEgErt Hdshsns ks onal |y
expr esses @ampliab of RAE areh seBetddatig@ly By thb edaded ftheSshOértiedbleas plhela@itidig o2 smal |

nmb f i deal | itt dited) i
pot h- shor tPRRGTT SEh e BERLRERI G & 70 Unce,  NoPo2e. S6 31 AN |

article may al sobeesuwcrﬂtef épjlde @rda@dnquerm selpqting prentr 9% suBRvBtinggeat ch t he
expect ed laiamiaﬁcslt IafcPdrdafii aqfers&dasazea QRGHAlof edkl0 rm@é@nﬁg Bailly SdifnOME fiEh@hhd dren’ s

?gg_dgt’julst as5ev t(r#_?hlgrni%to a-&l‘,-ljplg %Ién pSaB atv:?nous\,/nqgm rs olel ouéseﬁolc\?ﬁ e%lyaég&:l%cs)s‘[ €I': ng to the
pr ecedenc edifsyent infeppath andfiristed 'UgFl@,Cabg da@t’eent dﬁﬂieptéhftatl@ls @51 fighpustemirik dremp  each

section ar e sel e@&r%@hh%&dm@ﬂbh (&relréali&%ﬁhohéﬂyfsé]&ts%ﬁikme EeStionf RBme K&k dpﬁeaﬁs si gned
a usef ul %af et

def a h are del
Subscr | ber i apteg Rt b Sl d e S pUE pER bRt P B Phe
subscri ber@chmlédl triclodrs . “Thas Sbet Plovis ‘Matme”.i t“Infegnatiqupll .0 fPpiaibe’; tHwenes€ader may
optional | y“ﬁ@@/@pllin%”, @?Acmggf’@iﬂdvgports”. The set of available sections is specific to a publication,

as is the defanlt 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 mumerically (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 (ie. as a
percentage).

The reader also optionally expresses a preference for a large number of shorter articles or
a small number of longer articles, Each article is ideally written (or edited) in both short and long
forms to support this preferenée.
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filtering. This is then applied to articles which have a sufficiently |ong
lifetinme. Each article which qualifies for collaborative filtering is
printed with rating buttons at the end of the article. The buttons can
provi de an easy choice (e.g. "liked" and "disliked' ), making it nore |ikely
that readers will bother to rate the article. Articles with high
priorities and short lifetinmes are therefore effectively considered
essential reading by the editors and age delivered to nost rel evant

subscri bers. The reader optionally specifies a serendipity factor, either
qualitatively (e.g. do or don't surprise ne), or nunerically. A high
serendi pity fact S e rin

col | aborative f|%Lgbgﬁq&§ﬁkﬁ%ehﬁpgl@P&ﬂﬁg%lgﬂ&gﬁﬁ%%g%p&&gcgﬂFem%mmhe

cor r espondicplstisasien pighe WdPIL fob@‘afﬂPlP taeioviqe shijdrra’sppchisly” gersigpe i progPPEdpaci ty. A
di fferent &Qroeruiblpdtédmcéoamig@cs thE ARdeDCagS PAE ehde thn ktirych “kdaih @t €lAMSal@f t he
week. The Q& emmowx H?ﬁﬁhgnglly specifies topics of particular interest
within a section, § ¥ difies the priorities assigned by the
editors. The spe@bb miclﬂp hrdich enalebetp' each|sertier #1e selegioh recpriprisizedalfyf thogdgors, led qual ity

at which |é§&@§3§;s1§ﬁeﬂ 2 R ful B8kihy/ 8Y eaauuliﬁg%areaafd@recl B Rl $eR0R dulscSRRCH bliG gy
preference for s or both. If the nunber or

si ze of H§$@§MW§t%8@“?@%%@@ﬁmﬂFEqﬁmﬁﬁﬁﬁgagﬁay be delivered at |ower
quality (| . €. atln beowwes whesol ist apprpite, Wict hadgr @at epticodlypmeds cdkhorati  a

gl obal | evﬂenngt hfs rs%q%phapl%%cieﬁmapﬂyvayﬁl@ﬁaemﬁéng ﬂaﬁz@sEacﬁ LATBS Rk

monetary val ues are ed. This_jnvolves specifying whet her unlts are
i nperial ofaHist for ol abgraf“becfﬁtlem{gl hirints it paiog hofiges atl el pt thezgpiglonThe Bpispn

currency, angrovilketkay clioive (d 0tkbd” zat ‘dskked  MBkisyg it @bre likelyshd teadersavilbbodtet ON Or
annot ati ong ..Ihese preferences are derived fromthe reader's locality by
default. To reduce readlng difficulties caused by poor eyesight, the reader
optional |y speci ftisls Fith dyegpsiorites apd shopclifetimgs ag gFﬁﬁrﬁ%ﬁ@ééﬁﬁﬁﬂﬁﬁh Bot h
text and iaBg@sreaiin bs dakdUsantos diiveghdyo maneetaassbscdbab.or mation is

accommdat ed on $ACkRAG S5 A09VAAGRI NI SRAuIENRPHD! hERER |

published, and its cor text enco
publ i cat i OTHPEIFAIH G maleﬁ?aér e@rlea#@erel@wﬁv éﬁgtgfelemgﬂw th@sha@é?ed fqriexmé%er dun@aqe
net page Sy@llMaﬁﬁlﬁltBﬁg COREH Geibredids & ndkOikbigl hatihd @FRpdnGing eaidbs hall beGMesS eI Vi CES

I n var I OUS %U C Ica e?‘ 5 8 ec1 GdZCﬁpeaCI %%If%ren Sé’gl\(/lﬁtﬁgk Stl()ll\lca;n %ﬁ fCLf{Eg‘FO{ dlgF\II’CHtIEID ﬁRGETI NG

The personallza 0 Peor Al Nt ditec
adverti si neesht ent, because advertising is typlcally pl aced to exploit

the editorial comia¥dder akbd %hal IecififsQbpid@ %R ﬁmﬂcefarf late;ﬁstwngﬁeséch&rem i appear
e of the editorial content to

in a travel i on han e er.e The va (
an advertléggs% ﬁé?@?% é °§%Re publisher) lies inits ability to
attract | arge nuflyersdoef the @adics Miepiet dpniekton afficithe aldditpgrdphircgss &l bect i ve
adverti si Ngiveied PHR 528k Otk PsRaBds 8 pRIerch QAR thile inRBE oFGIMATARA & St OCAl T Ty
the number or size of images is not reduced, then images may be delivered at lower quality (i.e. at
lower resolution or with greater compression).
At a global level, the reader specifies how quantities, dates, times and monetary values are
localized. This involves specifying whether units are imperial or metric, a local timezone and time
format, and a local currency, and whether the localization consist of in sifu translation or annotation.
These preferences are derived from the reader’s locality by default.
To reduce reading difficulties caused by poor eyesight, the reader optionally specifies a
global preference for a larger presentation. Both text and images are scaled accordingly, and less
information is accommodated on each page.
The language in which a news publication is published, and its corresponding text
encoding, is a property of the publication and not a preference expressed by the user. However, the

netpage system can be configured to provide automatic translation services in various guises.
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determ nes proximty to particular services, retailers etc., and particul ar
interests and concerns associated with the local conmunity and

envi ronnment. Denographi cs determ ne general interests and preoccupations
as well as likely spending patterns. A news publisher's nost profitable
product is advertising "space", a nmulti-dinensional entity determ ned by
the publication's geographic coverage, the size of its readership, its
readershi p denographics, and the pagg,area available for advertising. In

t he net page system the netpage publication server conputes the approxi mate
mul ti- dinensional size of a publication's sal eable advertising space on a

per-secti oinﬁbam ED"EIR%"”E?8%‘@59“?.'@%%&5‘%8 publication's geogr aphi c

cover age, e section e sl ze of each reader’ section
edition, each redfepergnaligajier pf ﬁerﬁjﬁ%’rﬁbw@‘i @F?Cﬂyaf*f&“éé@haqv%faw cogtent,

dgrmgr aphi &cau&ahdmg[)s @]ﬁﬁlly\bihdad ot RE1bis e ddisial tohifext) AP Y6k, ;ﬁolys;taelmeadrdl Iows t he
advertising s to be. rea and.. al | o mal | er

pi eces of ’g?re ?’E?’bm o7 de 35?1 esi?cg?n t%a ?lse élere Tg%?'aeue 0I’flthg egltonfl %OV\QM% ol d at
cl oser t o ddvestiser(pnd thepefogeto tlﬁa;vbhéwﬁhfﬁlnel,ts apihity teaiiast lardemwbrs pirepdérsvigt the can be
sol d in vakgh ReopihRertions to several advertisers, with individual
readers' pages ra dom recel VI[P t he advert] f nt LOf..one advertlser or
anot her, overall % g‘éee e B @B pbIE B 8 °§agec%“ PgETPRyICE A 5Alty

advert i serdetciiiees medxpeityeto pypsitem saivicewsetaiey erct, iagd pgtitubr eerdsisndod dodemect |y to
det ai | ed pLQeuhed wﬂﬂtﬂélecramnmqumﬂmomntn@,ﬁ R GAARS Blermihnd g8 QksGnd Al S€s

the intrinsic value of the advertising space. Because personalization and
| ocal i zat i BPCYPBIORARAFEY kit Bl BUPMY by net page publication servers, an
advertisi ng aggr agaevopublisher’sphawprofalae iyodustas bdvyrtibingoaphe€0Y euBigmabiodabt h
geogr aphy i : Hii ent
because |t&|[hg det@ﬂ(ﬁ?@%ﬁf@@b&ﬁcm %&ﬁﬁ%{gﬂ% g%?)ig?&g e?:%r%eﬂsﬁ 8a(ra£r£ u% i shers
to deal wi deRogwpkiss. f“fdsq“erfﬁg"ai’g*@?\?ﬁ%ﬂetf?‘sadl‘eﬁéﬁgt o directly capture advertl si ng.
Even though the aOuefidigagd ygerRgBY RPajequblicatioh 3kl Gorpufs @ APfirbx0BatOfoulti-

adverti si k th 1 because
of the gr e‘gltn%n?&%{' ec?fgangh]l&?& Saﬂm& d::'éor%%g e %E%g}é siegsuoﬁfbélSttS i %gat or acts
as an int echﬁltbﬁgflbb@tIWOﬂW@rcwe%% éhea%ﬁ‘almpemqailesqh@r the SIaﬁnef %ﬁyrerﬂelas:e t he
sane advesreeetioﬁaﬁi&,a,teadhﬁeaauistaavpllnang);u@ohmtah@aamdd&r sidémoppkil noting that ad
pl acenent in a nﬁlt(!o atio acenent

in the publication sgifns%dl i onal™ c%untne?aﬁgﬁrs¥5temb@8vg;3%%a(%vﬁmsubgtﬂgfce t‘%l on's
adverti si rdyfingd srcgseajes detlipmg 2B ws@nadler maseseot @ enlysIselst scoanily-dt thegefere pliwys ttie f ul |
conpl exi ti@%o;@fncm,@@gtljsa,gg‘gm bet ween advertisers, advertising aggregators
and publishers, rred formof, the net e system provi des sone

aut onat ed suppoF‘fr ef‘%'?p?et ﬁ‘@%ﬂen S8 TN §a“rl18rf§1?3’ﬂ aﬁ%“gslﬂfﬂ? P P 573Ut onat ed
auct i ons ofdvegighorerwith sndivifug pradaes’ pagﬁ&m@nmrwnwms thp advertismes ol gnedésitisabt e f or

the pl aCer%&ilercbfverﬁfiﬁf&%iln?ﬁ@&@ﬁo%m%fss&eQﬁ&‘t@'&ﬁh@d\éﬂ&}| amounts of incone,
such as smal | or_highl ocalized advertisenments. Once pI@cerrent has been

negoti ated, the 5@9?‘@@5‘5‘? SPema pHoYF SVeETTe i bos ks direrie P | tafehy product

information and online purchasing. It therefore raises the intrinsic value of the advertising space,

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

It is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is
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and records it on a netpage ad server. Correspondingly, the publisher
records the ad placenent on the relevant netpage publication server. Wen
t he net page publication server |ays out each user's personalized
publication, it picks the relevant advertisenments fromthe netpage ad
server. 2.3 USER PROFILES 2.3.1 Information Filtering The personalization
of news and other publications relies on an assortnent of user- specific
profile information, including: publisgation custom zations collaborative
filtering vectors contact details presentation preferences The

custom zation of a publication is typically publication-specific, and so

the custogizalipQ M&&%’Jﬁﬁfb&@fuh §on§?e%dﬁ%s%fqgg(gu£¥nstb t%eernealdvee\r/tf’i&% advex%ﬂ?{al‘%e user”

pubI i cati on server. or at ter vect or consi s
ratings of azeregpinfFhEr Ryblishesinghel prefereed fprm of; the e@@ae sx5ter greviske samediufomated nt
users' intRFRAtHr tede tBRiafias, m@@ﬁlgo&;pﬂmkﬂon gutcb’@ﬁ‘da NaRELdEA bi smsrnsufg tpaqugh

;[ Egégeﬁggn$ nef :QIE ?s r_é/a(lguc{ﬁa # n&esTa%lenigr %Bsphag & zlidil?r%n?s%rrngi sI %henfh W%entergtg ISE%ISV\?VI?I;/O:’ i
is nore pr@@wf%@m?lee, preth msmﬂihor@&QEMFlaﬁ@dmmmme or each publication:

there is likely bRcchficdRhenadNeek h@&a@@tﬂ@a@&eéaﬂ?caﬁ%g s}rd%d&fthesaaméﬂléaer s to
t he same EE‘ bl i ﬁa'%l on t han, bet en th‘ﬁ%q? 8‘? Sb'll-aﬁcr' bders ‘i:gl di ffer

publ i cat i oS Ghd %{‘adﬁ‘B?%eé‘%Tef"S i CpEespongaly, e gubligherpeords e pllaggpent o eOser s’
col | abor atilvent adgage pubjjcatierC bapves Wienphe hetigke plbdicarion seveoflays tost drlans’s not to

be  found dﬁgmmgmma@ed ke R b EndalidHEdnl-RY YR Gk Rl Mateddier ef or e al so
mai nt ai ned_by the rel evant netpage publication server. Contact details,

i ncl udi ng fame, YPFRIERCFUtRir ess, ZIP Code, state, country, tel ephone
nunbers, a2.g1gl ohnddrniagiomBliteriy and are mai ntai ned by a netpage registration

server. Present a?rheoﬁbrs%fa% a%FI?BP s ahd Gl g&a&m&%f O IR0k Br;' §Suserdat es and

times, are |ikew se mal nt al ne he sane way.
| ocal i zat |S@?F‘f8ﬁ"°§3f\)’§19rt‘qa%‘l“rf©"l‘f‘dé13| es on the locality indicated in the user's
contact details, pubndaudneudt&m.aﬁ@sgetl ng of advertising relies on personal

i nformation such ?ooﬂé\%‘?‘ﬂt@& Q%C;Otr gender, marital status, incone,
pr of essi on, educat | I on, tative derivatives such as age range and

i ncome range. N‘IDF“GYZGQ@G 34 For those users who choose to reveal personal
information for pevaiibhftgnepur poses, the information |s rral ntai ned by the

rel evant netpage..re tratlon ser . In bs i nformation,
advertising can Eﬁ gu5§ geely 8 t%u\(’le%féosnl S (Eﬂ”c?lﬁ g,ﬂcaﬁon-s echlct assoct}?at ed with
t he user' scusigthipatipn m@rrmqn Wdletam@dmﬂwu@@ﬁqt ngipage Puphqamnéﬂverappl i cation

provi der and apphiceitbér@ie fiferifs b @N@ehidisto? HOWRr $h2idIMEF 2 number of news items. It

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

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

Presentation preferences, including those for quantities, dates and times, are likewise
global and maintained in the same way,

The localization of advertising relies on the locality indicated in the user’s contact details,
while the targeting of advertising relies on personal information such as date of birth, gender, maritai
status, income, profession, education, or qualitative derivatives such as age range and income range.
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identifier, and the netpage registration server maintains the relationships
between them as shown in Figures 21, 22, 23 and 24. For registration
pur poses, a publisher is a special kind of application provider, and a
publication is a special kind of application. Each user 800 nay be
aut hori zed to use any nunber of printers 802, and each printer may allow
any nunber of users to use it. Each user has a single default printer (at
66), to which periodical publicationssare delivered by default, whil st
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
aut hori zed to print S not
record the | D of 3 thotsé)ustng%vhH? bueo g%aﬁgém%mg%&%lﬁé% g‘: &)V:égg%% @%gs%%ﬁ | D when
it is req W@@HOWewalﬁa%iew de) b@@fﬁmb@@a%osgl%tma $OBt il dei Biengod, sugthe
publ i sher 80fnatibn, @dvedipy ¢ab Bk tafgeted P @Y bl bf B dmokGptildsdoihed Rfh hourd Nt to a
speC|f|ed;85|qb§£“9r the user's default printer. This authorization can be
revoked at™an I me y t he user, Each user may have several pens 80 1, but
a pen is specif Fehtugr, avesupngtbreamb@hqn Hrfvidgr and epplication istabrianpdzitscovmomigee  a
parti cul arld&ﬁh@ta@a the b e;eg,a}aumsiemleﬁamtan@mga&z)%paww&ﬁ it s WHOH 1S Pens.
The pen | e%25$ ocate the corres ondlﬁg user ﬁflle mal ntalned by a
a

particul ar ’g"ﬁcét B €t FACTHROB RIS PP SONESTH &t aRligiohay. A
Wb term nabwcl@@@nd@anbliwloautahmmli@dOf@plpzamqnt on a particul ar netpage

printer, allow ng..nVéePsidagsse &ﬁ@ni@@ﬁoﬂé&& m&gmeééﬁ%@&a@ﬁ ffhiflbiby N9 Vieb
bromslng tQ be convenlently printed earest netpage printer. The

net page sy&PEADCHACE ST ERTC “S“o‘h Epsapser ?aséfm%l"' ‘i‘fﬁ“‘r‘. prayer {5 BR) tpypick pegipdicaly g
conmmi ssi ongiblations are @ktvered by ddautthwilsicagds Wbt at depiasl ¢ deliy@ell © nhet fdhivter

provi der" SﬂuBF]éh”&;ﬁéhsthe UGN LRCRRE. GAD sdrf3f kUPE rad gdo‘f%hﬁéhsduﬁ%hefrse Siser hag

click-throu ees comrer ce conm SSi ons, transaction fees. |If the
printer i sa“%%ﬁﬁ%fﬂ’ 5t te fhe uers & fefauft pEpery A gublisher dqe%mf Freordhfoe [ efanppastisulier . Each
user al so MR&ramm@&aagewaﬂmﬂnmmmﬁa@mmhmmh is used to accumulate

m cro-debits and gqge;‘ §1]lbg&§?%h80§§o tdr})g@%atgg 367 Iﬂ%e]glbfcfgert éB@ (ioe g§p

par agr aph); contact eta ephone
nunber s; gnr%&r 8pP ot artbniieeistogr gt 19 AcPisith @mpfm vafész usedéldpfa‘éfr Wﬂédehls

| ocal i zat mﬂmmﬁﬁintchms@voeeaw a!ﬂjdﬁﬁielfy tRf ush] mﬁtssmﬂaym@@évetsi Pk 801, 6@Akal ni ng t he
user's encoded..sSi ri 819 e |rr11gt nodel 819

n t t
aut omati cal I eclﬁc tog Sm’%ﬁedwef) taﬁéersls gﬁ%ﬁzedgndlsesﬁ'a mlar nnt r car%‘até’ccount s 821
wi th whi crre@%@nwwé@ewyamvﬁs can be nade. NPP026 SG 35 2 3.2 Favorites

Li st A netpage USRS peadd 1§’@Ed1foaj)d3te hel dofdspRdide Aer ﬁrtﬁggfajniaﬁ & by a i:drt'fbkﬁr to
useful docupents etc. on ﬂ]gP?‘ﬁ 'F@bg a?etwork The list is malntai ned by
the syst em°BREFIRETHIORFNET KR 8% 8Pyani zed as a hierarchy of folders
924, a preferrred ¥odiveitP cof bevahthaized 19 psiiewn particulan estpasrnted jalgrieam | n

Figure 41. Web pages and netpage documents encountered during Web browsing to be conveniently printed on
the nearest netpage printer.

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

Each user also has a netpage account 820 which is used to accumulate micro-debits and
credits (such as those described in the preceding paragraph); contact details 815, including name,
address and telephone numbers; global preferences 816, including privacy, delivery and localization
settings; any number of biometric records 817, containing the user’s encoded signature 818,
fingerprint 819 etc; a handwriting model 819 automatically maintained by the system; and SET

payment card accounts 821 with which e-commerce payments can be made.
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2.3.3 History List The systemmaintains a history list 929 on each user's
behal f, containing links to docunents etc. accessed by the user through

t he netpage system It is organized as a date-ordered list, a preferred
enbodi nent of which is shown in the class diagramin Figure 42. 2.4

| NTELLI GENT PAGE LAYQUT The net page publication server automatically |ays
out the pages of each user's personalized publication on a
section-by-section basis. Since nost agvertisenents are in the form of
pre-formatted rectangles, they are placed on the page before the editori al
content. The advertising ratio for a section can be achieved wwth wldly
varying adygbti SEngrtatiigs on individual pages within the section, and the
ad layout algorithmexploits this. The algo rlthm's configured to attenpt
to co-locate cl oSdFYaze pssHasdRamEHn alist 3P SANPater’| -dinkigto SesAY dishmenss pichom g

pl aci ng adse nefipage teo@K. M livais @fainalned pebd fysied loh Yhe Whek’l bebalf. ieis pightided &td on
because of [ i r

editorial hé%n?[g%? h’?& seggfrgg{efé g}r% Htﬁ%dhﬁseg%?%%gls Slan“%gl?{h!egltgs ) gﬁ% asnz%%Jat ed

i mages and*-graphics, is then laid out according to various aesthetic
rules. Thezgati I'Hls[):FrQG_&sS i ncl udi ng the selection of ads and the sel ection
of editorial confenty .. TSkl LALALLPRE Gk Nters AW HASysoRKerged, to
attenpt to nore C osystl3 Stat'ed® SEct ron sitze preference
The secti mcmezeetpweqeeﬁcwyw ueeirh,rouhlotheWaage Stfsﬁéemvrﬁtlscmwe@ns adatradpeeddister tine,
al [ owi ng sailgai&eheewdmféﬁ%fmctpkasﬁow&iuetciame aa idFiERGIVENT FORVAT Once the
docunent |2§4I ai dI outu, is.encoded for efficient distribution and

persi st ent storﬁ@FeL 85"?%'%&%’5@ network. The primary efficiency

mechani sm i s t heThepépaat ipoplicgion | safver ardniabealiy Jasi dut ohet pagas F regdheuseiser ' s

edi tion angd.nhiRL pritabh SNAL&HBRIVRS masnguélhaemoe aHWffsSinen8 Yelid BOBorm IHE
specific information consists of the pa | ayout. The shared information

consi sts o PHEBHFETEES Y FRpIER ke pﬁ%?g}’ °Teé}§?6’ﬂl‘f°“a C88ts, including i mages,
gr aphi cs, and pi Exegvafsing extid for A sé¢caort canly ®bitved oith alld:lsvdrsmhgl advdingetived t ext
represent &g lhﬁmadaﬁpagegtvemupé ectlyarahal fhe a&ﬁpglv ag&tm-\dp}mty@ sMhe lal}Gridmi i€ NS1 bl €

Styl esheet Language ( XSL) . provi d precrse contro over text
f or mat t i ngPoMHYED e’rﬂ%‘ﬁ&t I“S/"Odf"aie ﬁ@sﬁlye@fi Gﬁ“’flﬁtabd Wirritrecament syep of Blagigiafly set
whi ch i n tfhi ®ofing d@tetid spebifitailg wiliid thi: getticdiiyn hebisd @y Opttial fddiRe drodotit-@inseC t
cont ai ns erggﬁggegg ;/ anguage codes to enable automatic NPP026-SG 36
transl ation enbedded hyphenation hints to aid with paragraph
formatting. An i Mg¥itgh} evtenessiceeofor s Ystratjelvdivg EHend pEGiIFTBstaved et - based
conpr essedgmpmagetheflmdrmtacco&:ugrtaﬁhb& a&bxjet&ﬁrﬁ}esenCOdes a 2D gr aphl c in Scal abl e
Vector G aphics (sSVGL fornat he Iaéi ut eIf consi sts % a. series of

T(c 1(():11 edito.

pl aced i mage and §rap Iproces mc! z%nfl the se ectlon of rial coftent,
must be iterated once the layout has converged to attempt to more closely achieve the user’s stated

section size preference. The section size preference can, however, be matched on average over time,
allowing significant day-to-day variations.
25 DOCUMENT FORMAT

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

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

A text object contains fully-formatted text represented in the Extensible Markup
Language (XML} using the Extensible Stylesheet Language (XSL). XSL provides precise control
over text formatting independently of the region into which the text is being set, which in this case is
being provided by the layout. The text object contains embedded language codes to enable automatic
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obj ects through which text objects flow, hyperlinks and input fields as
descri bed above, and watermark regions. These | ayout objects are

sumari zed in Table 3. The | ayout uses a conpact format suitable for
efficient distribution and storage. Table 3 - netpage | ayout objects Layout
AttributeFormat of objectlinked object |InmagePosition- |Imge object |DPEG
2000 G aphi cPosition G aphic object 1DSVG Textfl owextfow I D- Zone Opti onal
text object | DXM./XSL HyperlinkType Zoge pplication ID, etc. Fieldype
Meani ng one \Wat er mar kone 2.6 DOCUMENT DI STRI BUTI ON As descri bed above, for
pur poses of efficient di stribution and persi stent storage on the netpage
net wor K, m t he shared objects
to which |t re e%@ﬁg&ﬁ$ ﬂgﬂ g%@% 1&%%%%%%%%%LP% ready to be

di stribut ed, the%é@ﬁﬁ@bj%@l&fﬂ%&ﬂﬂ@ﬁe eél?%EGéPQOO‘@afleémsei}\mnwrﬂ@%1%?p of the

net page IDfoﬁﬂ\Aegrrapikﬁob]a;tuled,dquezﬁ@phmnsea@dlbm@eera]mgewmwce docunent,
and docurent | NStange, JNE. SeLVEh SOMUIES 8.2 5l SlnBBhLdl Fady subsets of

t he shared conten oevf and
then tags etk throesh- wiidiciefti ebickta\flowt hmelthf#ﬁtdﬁé mmfrﬁsldsoﬁs fldsaibpiPRD PG - a@G 37

nul ti cast @h@ﬂﬁkﬁ'ré*gldﬁblﬁ&ewyh& obfdét Yre Tsxhﬁna'i@ﬁrlﬁefaﬂ%tﬂi@ha;‘d@t&ﬁesth\’cohb@et | ayout .
The server_then g sts %achqﬁ% s layouts to that user's printer via
t he approp%”f‘%f’f%“t% dgre &t téirlstn 21PG *WHE e he pointcasting is conplete,
mul ticasts the shared content on the specified channels. After receiving
its point cmesea&pagquﬂﬁtgg@&gr and printer subscribes to the nmulticast

[=)

channel s specified | page layouts. _During the

Layout Attribute Format of”
object linked object
Image Position -
Image object ID WJPEG 2000
Graphic Position -
Graphic object ID SVG
Textflow Textflow ID -
7one -

Optional text cbject ID XML/XSL
Hyperlink Type -

Zone F

Application ID, etc. -

Field Type -

Meaning -

Zone B

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 cbjects 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
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mul ti casts, each page server and printer extracts fromthe nulticast
streans those objects referred to by its page |ayouts. The page servers
persistently archive the received page | ayouts and shared content. 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 normal circunstances, the printer prints pages faster than
they can be delivered. Assumng a quarter of each page is covered with

i mges, the average page has a size of |less than 400KB. The printer can
therefore hold in excess of 100 such pages in its internal 64MB nenory,
allow ng for,. ry. I i s one
page per < i PR kR A Gl eiecy Lol ot RWTHR o el Bl 001 2
per secondeachitiereieypys it ysers priger virdhaAbpfpRriste rasesetaend Wieaths peiptcgsingds dat a
delivery ogple, flli@adbdtarb®ionRitlon thev@Bifitt deimela DEIRF Rlving lits fenEbiaRces, such

as when the printer runs,ou f aper, it is |dkel that the. user wll Dbe
b aTen ek Bl b Suither B nPRRRGw chadncitpectif Bk iAWl e M |

st or age capelidatty edol paER baes trddrintpiisagts ifrom; e muligcash ptiepmsethosg objestsavferzed thenor y

does fill wipis JaBERyGRETRS puBd Qhvel dobsisRRIyMIGR Ghd Reeivi® ke U5BuOfndasived t i cast
when it first occurs. The netpage publication server therefore allows

printers ©B“%ubnit requests for re-nulticasts. Wien a critical number of
requests i s recebPuved ponteghat fepangd bll the olgestsgo whibleitsgege/layouts esfamihe priowstes t he

cor r espondirfgks S0 AR fopRRle @G It anPBESraRerIQGH TR 1 S Printed, a printer can
produce an exact gupl icate at an retrieving its page |ayouts and

y tine by
contents from t hEMEPUERA fircyysgeres diewanter p5int peges BERARE BOCAAVENTE WHen a

net page doswweng a ngriered ees pax ionvadenuithdmaget, teiverige pperiponsibd ddds dad _
del i vered 4061(3.%% gﬁﬁté}ecﬁﬁl% }rég%élg% glées%f }(ﬁ‘%éﬁ%{a%es HOMENShal SBGRALIEST € 1S NO

shared content, very s irectly to the requesting cErl nt er
wi t hout t hdlovige fossiempgrapy bubfes eto\\henpriaten Brninitapailgf aBcrgR AT P92¢ dgiidst ed on
demand, i tequiSaléhio 4PEKBS@ AlBdut G of paaelddtd pet Scondl@hickl BrsadiaMb the ighteskgad ed

net page fo;agg}éa%gn%taggl% %V&@Lrgﬁb%%g&ﬁgts it as a netpage docunent. A

net page format IS a special instance of a netpage publication
server. The net phy@ vndepphparte] pfFueEmgess supihas wirseatiger s i of 8wen itrit er net

docunent fKXelEkaS the LRE ke BB AdGRGIsE HRGhfcakipRly bée6 tapRkcrizonmpize (kRR) , and
Hypertext Mar lt(:lélﬂoalﬂ?'%%}ldlaa?s%d( HTM.). In the case of HTM,, it can nmake use of
t he hi gher resoruts on or the printed page to present Wb pages in a

mul ti-col umm f or Havever, ifjthetpriptersgiypreal gfemery dpes dillgp, then deegmintgivil paviablgltd y

i nclude al kR PABESCBH WheEH Fidét dobudk BBk de@ade PE1ERTN RBleLHere NP R0 pfers38 page.
The user can t une t rt\i 8 behavi or ia a _tpcg_ef er enge. u_‘l;he1S réeet page t.o(r:omatt ting
server makBe LRI OR STRNA ST p 6%Ced WEPHC A PRESFRCET of ¢ Jeokho
per si st encecurathapdrableanugivasgiie chraspndied shebavetnt , no matter what its origin
and format. It hbgé:'csa document is printed, a printer can produce an exact duplicate at any time by
retrieving its page layouts and contents from the relevant page server,
2.7 ON-DEMAND DOCUMENTS
When a netpage document is requested on demand, it can be personalized and delivered in
much the same way as a periodical. However, since there is no shared content, delivery is made
directly to the requesting printer without the use of multicast.
When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a netpage document. A
netpage formatting server is a special instance of a nefpage publication server. The netpage
formatting server has knowledge of various Internet document formats, including Adobe’s Portable
Document Format {PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can
make use of the higher resolution of the printed page to present Web pages in a multi-column format,

with a table of contents, It can automatically include all Web pages directly linked to the requested
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know edge of different docunent formats from both the netpage printer and

t he netpage page server, and hides know edge of the netpage system from
Wb servers. 3 SECURITY 3.f CRYPTOGRAPHY Cryptography is used to protect
sensitive information, both in storage and in transit, and to authenticate
parties to a transaction. There are two cl asses of cryptography in

w despread use: secret- key cryptography and public-key cryptography. The
net page network uses both classes of sgryptography. Secret-key
cryptography, also referred to as synmetric cryptography, uses the sane key
to encrypt and decrypt a nessage Two parties wi shing to exchange nessages
must first u exc e the secret key. Public-key
cryptogradhgg&%¥%%cre'gﬁgﬁﬁ&?mywaamegﬁgétrlc crypt ography, uses two
encryption keys. THmetregsdonaatfise gerver makch aiprderd @etpdey behaviert weluding igigretivity way t hat

any mess ag.@d gaggtebpé, @hilablkSénN@ly Qiienek 8)uB@h) nd B'Jaﬁ/er kmatd@ GFipPERGordSI, ngudtesh e ot her
key. Cne 3m&wle f &< &é@ t :Slosc:ur;[aeh ?gmg)altté%‘omsb tenth ne ege prn%ter agdelgt ergzrag IprS%%eksg I private.

The publ i nessa der of
the pri vaﬁ@lémﬂ@ynm@w’gﬂeofehmtymeételaépm@ﬁebh@vegmbl ic key, a nessage can only
be decrypt®d usi ggcurite private key. Thus two parties can securely exchange
nessages }hout first having to exchange a secret key. To ensure that the
private k\é%l 85“?8 RAPHY i s hornmal for the hol der of the private key to
generate the kefrypagrephy Bulditcpritey segsitivp tnfigmajoln potb &rpopge ag édkrangt, sxieat e a

di gi tal SIﬁm@JnUJteepmms af&e,&s%sn Qﬁeré Qsmoeragsysa&a?ﬁsyapﬁ@ﬂ wide§ahE R Lngwn hash

of a message and then encr usin rivate key Anyone can
then veri &Y tReeply &1cPYp YE*‘@( ﬁggcpgra@bshsifhietqﬁpé%e f“?‘i‘éork éisﬁn'%ﬁ&ljrc@msof’ t he
hol der of dpegppliyat e key with respect to that particular nessage by

decrypting the ege%revpepgg?ﬁ Ay 45 RELING RURE B SN AB, WXAEL UL DG DE hash

agai nst the nessa gnature I'S end t’he nmessage, Then the
reci pi ent enﬁﬁpttaﬁ‘% ‘s%@‘éss"tg&nT"\’Pel?aF‘F? Wishifg tog ?’fﬁanﬁeﬁ@sﬁﬁ% ﬂ&e@@”@}@ﬁm ne and
that it hascurbtextiarn takdéceted in transit. To make public-key cryptography

wor k, there has distribu public keys which pre ent s
per sonat on- ThPRey bRy U hatd o B Sopfieet® Frm e BECHR 2t o
aut hori t i egcryption E%!F tTM Meew a@m&ﬁvsm#twlwr@at%@ ip pugh £ ey i iemtngsmee spembied h

aut hent i caisgg ofel@y é‘aﬁBﬁl?B& §RRPEELIWE @1 othed e |On6 oiktﬁéée k@m 112R PRAMEd, Shildent i ty.

The certif] IR |es t erson's id i ng
Tdent ity HoRTisRI PR e KBS ket aRGPORYmEsis® Bt tir W uPF Pl e o
containinngMQKHéﬁyeﬁmsmwﬁwﬂﬁﬁwwwﬂeﬁemhSW%mEOM@mbWPéﬂ%@Wdmﬁmﬁ@mewmho trusts

the certi fiegah@ (B6bHQE bdnke SR e_k'c§1@ngte hl@ss&g@\lvl'tlﬁutlﬁ?syhdvﬁgttm&ﬁfgreta%éc}e@?egze with a
hi gh degr of certainty that it I ne. Th%éH%USt q?ve to verify that

the certi fI%CAPE P depividsy Basne 1NF" géleéﬁld? A7V ehie sersrta g cat e

aut hori ty kewbrrse public key is well-known. In nost transaction
envi ronnents, puplyliGrds@YypibhiyQh 8PR%4 S oR ¥ dHREkidh el BRUSIE & dal

private key can create a known hash of a message and then encrypt the hash using the private key.
Anyone can then verify that the encrypted hash constitutes the “signature” of the holder of the private
key with respect to that particular message by decrypting the encrypted hash using the public key and
verifying the hash against the message. If the signature is appended to the message, then the recipient
of the message can verify both that the message is genuine and that it has not been altered in transit.

To make public-key cryptography work, there has to be a way to distribute public keys
which prevents impersonation. This is normally done wsing certificates and certificate anthorities. 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
NPP026-SG .



signatures and to securely exchange secret session keys. Secret-key
cryptography is used for all other purposes. In the follow ng discussion,
when reference is nmade to the secure transm ssion of information between a
net page printer and a server, what actually happens is that the printer
obtains the server's certificate, authenticates it wth reference to the
certificate authority, uses the public key- exchange key in the certificate
to exchange a secret session key withisyhe server, and then uses the secret
session key to encrypt the nmessage data. A session key, by definition, can
have an arbitrarily short lifetine. 3.2 NETPAGE PRI NTER SECURI TY Each

net page Prilly dteidl Rl vhal buff ey@'mmﬂent ifiers at tine of

manuf act ure are stored | dk { in the printer and in the
net page regi st r alf Bt Swpagion eﬂ‘&‘l"%@epubwyﬁwtg@'ap Y B ogly “Feé et deighd

uni quel y |mmttme§ dn@ $o st Iy thaioe kecRseishe kivetpageeN@iptfhy idded seaandr 1 D i s
secr et an Jused when the printer is first registered on the network.
When t he p? "8r connects to the net page network for the first tinme after
installation, itln g dellowine disgpsgipatiiher rgftitscs df prdeviattee heayye ragspissipy of r ansmits
the secr etinfobhadfithetvaeh DibhkicGpriki@and € Gdivel oiattaBudil) BappliB tsNBA the pAGL ShiiAd | ON

server. The server o ar.es the S a rinte ecr et

recor ded @%%Vrsc T BT @éﬁ%@mfﬁggq?aﬁ?e%ﬂ% “Ff&f‘ﬁﬁTég natch

It then credies kang ﬂsﬂ gridicate to exdhirice ¢ adcet segsomtkay witnthe sdner. prd therewstsshpubl i c | D
and publ i Cs§LiIRGbAES tdhE¥mptaRtn@lagd 8. ANGsiGEkl) vyl de@itfon] Bn hREan £LHGAAL ration
dat abase. ghe etpage regi stration server acts as a certificate authority
for net pagt 1 fit%ers, since it has access to secret information al | owi ng
it to verl?piy pri NEWGEHantEklsycummen a user subscribes to a publication, a
record is createg,d ﬂer%agg%&%}qugnéd%%é b ol Pent BEL ¥ Bhae HAAARASEo BHLOT | 21 NG

the publisher to prin I i'cation to the user’'s defau printer or

speci fi ed PFiHEr reaqi‘%}’é"'rlﬁmﬂ’ﬁ’dﬁf]i’ﬁﬁ‘[‘meéé‘ﬁltm Ehﬁne'&’aé?‘?%ﬁt“é'i‘m\??réﬁf éatft?ésﬁérhg Eryer i s

addr essed IDo52ds palid and higuelylisatifies R printer @i tinegadeyretvig. THibtdosi Y is k8leng t he

publi sher' 5,y ke‘é@}g&ﬁé&ﬁﬁ%%&r&%\& athgepapg server verifies wiathe
ta

reglstratlon ase is authorized to dellver t he
publication to tﬁ@m%%%é@qﬁéﬁmmﬁ§%ﬂw“?ﬁ€e petyerk datieehstgeiafigrdustaligiien.ds gnat ur e
using the qaab i shetrepuidivblia kkepair. Iokinabit ¢d sefcfeOID dnld e p@u&nﬁdyséaaﬂyso the

Cert I f I Cat % % 696 ?Sgatf(){l] SBE’VI‘(]‘,F T[le sglagrtcgnal]g eg Hle geac‘lte a alnst herm?e?’t Pe@ig gl'dﬁcf r at I On
server acceg’ 5 Fint Ing au Iza abase,

| ong as tHode d#*@erﬁe@ti sccawethcr ngﬁtraa@fe@ thy {1 laatfieﬁ theegrestﬁeané@g@scﬁ qetidicaty i nt er .

3. 3 NETPAGEnEEN:; SEGWRIFY phae NDNalinAge f@RnieSkddS #id0Nee @e Waiithie hdentifier
at time ofrcrlrsatrgttljon%at ure which is stored in read-only nenory in the pen and
in the netd%ge reglsfratlon server database. The pen ID 61 uniquely
NPP026- SG 40 i delhis tepess raghymatigesergnactshea petifjgete suthyatyigrmktpage printers, since it

has access to secret information allowing it to verify printer identity.

When a user subscribes to a publication, a record is created in the netpage registration
server database authorizing the publisher to print the publication to the user’s default printer or a
specified printer. Every 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 regisiration 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
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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 wthin 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 pen storesgga session key for every printer it
knows, indexed by printer ID, and a printer stores a session key for every
pen it knows, indexed by pen ID. Both have a large but finite storage
capacity fgr ﬁgﬁ&ipgp Igﬁ%gtpaggggw&ll forget a session key on a
Ieast-recentnlhy uséd basi s i necessary. \Wen a pen comes within range of a
printer, the pendKthagsmien e kenvs corpapenih aeprge pritvas, andy pipta gerh keeier . | f
they don' tmkbavif@ashagtdesmmunkas Wit @{nteﬂivﬁra aRd &EqﬁbﬂaeslgM%&e«er ittis 1 s
supposed to thi kO Thi.s _m ght. be guse t he pe

bel ongs to a ura":‘egre 0\%\%8 pﬁ%errgﬁcfgtpg?ae PP 124 reglftﬁe&(%n?m yelx? mfgr":ieses’f)“rﬂl1 nter is
meant to kisgwYhersvesdhs rutrangteis dligital mktt%eﬁpmqteuthﬂ ctlgﬂaltlelsls @Weysauctrmtﬁdtumg pen

regi stratI@aapplroembbelenkebfmgﬁﬁmmhmmmmﬁntﬁwaalt to know the pen, then it

agrees with the ntoi i.t unti I aced char gi ng
Cobe Cat whi ch t1 RGO EoRr Rt ey et FaebR et BB 1 e S0 (1 o5 ¢ o
its publicstdrid,a stasien jegriorcumy pinntknews @dexed bykiey I Bothdnge lkeybut filie skeye exchange

key is al S&ch%ﬁl@fQ@Qn ks, ln%@agessroegeﬁha@c&gt AerfQl¥EhasHBhabase at time of
manuf act ur e re|strat|on pen transmits its pen IDto the

printer, and the pFl ?l?eé'rcmf“?sdﬁ@}‘h rprige P%"eprli‘é@ﬁ therpep gndgnigter ﬂ%?‘ﬁé&%e“?eé&%t ration
server. Thieoseschethergiéthey dint Bno e8@Sghe therkiby prinGr ddidningvihahe@ it issugbopdmd t 0 USe,
and securgly uhLaNgH In&httbQ efolse‘i&‘@leoﬁ‘ecé%‘?%thé %H%Q&gp{o aRbes Gho & heg@’!el%ﬁ) u'éé‘”s mts a

copy of the session key encrypt y- exchange he
printer st®f ¥t @%@?fdhmf@é tojkpeve fhe g Ryt d?e?mtesbeaﬂ B’gt“afeﬁ de ﬁefﬂmqﬂepen and
transmts tkfigratngropheds ﬁleﬁlﬁiit@ nn’kﬁyanttehtohahqqem thel R@crge Hits thopaaso i@ S€Sssi on
key I nter nl@‘l!lrjtl)/the A gsﬁﬁ(ag% p ra!t @r{u@l{ tm!te[?t 1n1€‘£t£srﬁ%l‘}9gﬂn'ﬁ1tail ﬁ%gedtg'g h can

i npersonate a en r stratn on proto real pen can
decrypt the s es s F”d’ﬁdlk‘é'y" {tSrP&W@H@tﬂEf‘éﬁn W‘Wﬁ%ﬁeﬁf’tlkﬁbf@ﬁhanmh TBF 1151’ evhaes| y

unr egi st erigd iP@sd iebordell i the rn@lgigs tr@lisﬂﬁilonls&vdr&la@cfasel atMinteagt mhﬁﬂaddiﬂé |]jur1hgt i's

li nked torealstrlél, o%r the 'S\?nrtf" m1ts 1ts [Bl'!t urlfiteorw!a}l gh gt@r tlragstS t}}é pen ¥\Etg to be
used to re and age ser rat’ron toris,

register aﬁeﬁmﬁ/ fE%%fPHOPG?IWIH_ Eﬂh S?I’hﬁé gersiitep e Hes$1@il @Mtqu rﬂ&?tnf@ﬁ# ) ppnj fokuse] and or t o
add a new P&kl indhlts % is&tibd @y mwpmtahﬁ B RanbSIRS SEGE Bk sekfh kEyaénb@fﬁte& han

publlc key ncryptjon beca ar dwa f ar mance traint |nthe
AR Tt S S b S R SRR LR e
secur e doc@ﬁﬁﬂe@tsstbﬂﬂncrmsedtsmlklekes tegthepen. Cliye pysres Tl eesyimtkgaigernpllyi mdfecd [ ncI udes
a facilit Yyt phtsib. Wat ermarks, but will only do so on request from
publ i shers who a%f 0\]"%{ '%EFB& aut hori zed. The publisher indicates its

R

authority to pri &an ww%e g@nﬂ the pen registration protocol, only a real
pen can decrypt the session key transmitted by the printer.

When a previously unregistered pen is first registered, it is of limited use until it is linked
to a user. A registered but “nn-owned” pen is only allowed to be used to request and filt in netpage
user and pen registration forms, to register a new user to which the new pen is automatically linked,
or to add 2 new pen to an existing user.

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

3.4 SECURE DOCUMENTS

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

"wat ermar k" printing process uses an alternative dither matrix in specified
"wat ermark-" regions of the page. Back-to-back pages contain mrror-inage
wat er mar k regi ons which coincide when printed, The dither nmatrices used in
odd and even pages' watermark regions are designed to produce an
interference effect when the regions are viewed together, achieved by

| ooking through the printed sheet. Thg effect is simlar to a watermark in
that it is not visible when | ooking at only one side of the page, and is

| ost when the page is copied by normal nmeans. Pages of secure docunents
cannot be ﬁqpéeggicgélwﬂgh&p&ngm L oRuhEkRage copy mechani sm described in
Section 1.9 above IS extends to copyl ng netpages _on netpage-aware

phot ocopi ers.  SEBUrBHBEHNEREES aprecctsy Bt 4P | fteguire rdifpes gmatdx paspectiied

e- COMer Ce“viateafisléGigicnd the bARYBLRRD Hah@fa@% afne.m ﬂﬂﬁbxuﬁiegetulaenusaeg@s phiek ogr aph
whi ch was e bj oetric rmatlon with the
net page re&ﬂg%dggtﬁ%oﬁﬂggrthgrdﬁé%a ecgsgurS? 9 ection 2. 6{7% Brésented with
a secure neFipRd e RIvEERR Wterfertelneefufeetwlm @htegfe%ﬁrﬂrww ipediher a@wﬁéﬁﬂqo@pg y by
requesti ngrki—ohgitﬁet;ﬁ\ﬂd&shhéi the usual way. The unique ID of a secure docurrent
is only valid fo time of the dourrent a cur ocu

are all ocated nor[{hec%lﬁ s Sﬂ%‘ﬁr v SISO SR i Agipiles v&éﬁf@? ﬁﬂgvms

oppor t uni sQfﬂ@pﬁwragérSéost\ﬂles@emgemqusmmmmlemmﬁl cation pen can be devel oped

wi th buil t- in f@ﬁgdb@chueraoa(&%ﬁti a5 b@&p;‘e@hélﬂgrtﬁ@bumn SUPROLdpy BRI Nnism
poi nt - of - "E %'Onlgﬁ% vterlflcatlon nel t her the watermark
nor the us ef’“ rbﬂ'h O A RE S§§E‘l‘i‘?'§°ﬁ’pﬁm§n‘@?a§?§t‘)8@ 1 PRURROBES They s nml
provi de a si gni f Peantdowhsitagt opkdlygasuald af parigd eycom@@rtd tresacimesl Thdytcan

verificati fBefore Rtiviak Gdl REr!sYonbtSiribll Hhicheds fehifidtd Qﬁknaﬁ@usepxeggm@ﬁmﬁan@dded
| evel of security where it is needed, but i1s. still not entirely inmune to

forgeri es. m@“@‘“ﬂ%ﬁ‘hmgﬂﬂgmu%sefvﬁ’é“ﬁﬁ%l&ﬁ@ S¢foPém forms subnitted by
users are deliveWaen preseit@lbigh atsecufeorkfiage danobmthe redpicht e Serffe itSiutteaivly y

ar chi ved og, DELRAOS RANS SELNA Sy i ubifueiDSF £L05€ ol RO BRI, GailGe 61 PI ENtS
to repudi ate dellvery. E-commerce nts m roug e system as
descri bed Himse theghouzmentagng segpre 80‘3“]“?&5 pllecatedoog- ﬁ@“&’s‘ﬁ‘%’é" PEVElEiti ate. 4
ELECTRONI Goré&dihiMERClppduldb: fetgeds. SE&&RE@&&EE‘F&@H& B’dRAMSAGI&e@hd(vSEB)unThe

net page sy, [ tegson(l) ot b ANSAC ET stem as one
of its pa’;ﬁ/trfre'gé’lga&soi%e&fg&ﬁ?‘%ﬁ# %?1 Eguﬁ }'8% t%oﬁaocum "fféen ard and Vi sa,
i s organi zed ar offsefly It?&@eﬁ@ﬁtv"a@al?ad‘smféh?dls?fhlpéoti)%aphéfel Sé%‘fﬁe'éj aiWPEqﬁ@Phic

t er m nol 0gynse. mmpmmy pfasnaha@&mﬁ&m &M&ﬂﬁmchsﬁailf&g&)ﬂ@mﬂ&rﬁomﬂﬁﬁt VeReationpe of

accounts bein F Ja gﬂmarcats relster wi.ih a
f’ n
certificat e au usm aven 1c % rpéen, léoglueés ac[d fhlaﬁ eiz ere if 18 v ded but is st11}

not entlrely 1mmune to forgerles

35 NON-REPUDIATION

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

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

4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

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

In SET, cardholders and merchants register with a certificate authority and are issued with
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42 certificates containing their public signature keys. The certificate
authority verifies a cardholder's registration details with the card

i ssuer as appropriate, and verifies a nerchant's registration details wth
the acquirer as appropriate. Cardholders and nerchants store their
respective private signature keys securely on their conmputers. During the
paynment process, these certificates are used to mutually authenticate a
mer chant and cardhol der, and to aut hengi cate them both to the paynent
gateway. SET has not yet been adopted wi dely, partly because cardhol der

mai nt enance of keys and certificates is considered burdensone. Interim

sol utions (Vémﬁgﬂes r@ﬁtﬂﬁ]ﬁé eif ﬁ&bﬂp Qhrg&&e l&?sy C) héaﬁegnﬁcgtg Mtﬂo@&y%xtlﬁeﬁ ac a.rd%lég g ver and

gi ve the cardhogl der access via a password sonme success. 4.2
SET PAYNENT&STHoR %@ﬂwfhp%@f%%ffémpwﬂ%%ﬁéﬁf‘ﬁ égli‘escth?“éﬁ Fegigtraion desils act s as
a proxy f owitt theametep ageprogte. Cdrdhokers tdemceehtintkhadrelhei) rekﬂactﬁEﬂ-nvﬁﬁ)ém&
transacti 019:?3 se;ui]\%y &%@lﬂ%gﬁpu@fss E@rmg §§yrﬁ%ht%%%£slé Itl?e?e cel%ﬁca'tjts n g Q;[e%F 111 efl he user

and authorize payments. t he 'system s bi onetric
used i s th@hguisye %mﬁ?PaPtlaPFbCanPﬁ%taﬁpr‘@a“*'t?@‘l‘?é'?@ﬁ“ﬁ@fh@f eP@YmPetgmww ng pen
808! tion and pr essnhaenot&etfbhﬁgte&ﬂwalwﬁﬁelyb;?]aamwahdé cﬁaiald&lrﬁaﬂndaﬁmélmﬁlaﬂd

esi gni ng r n sor to.t al t a er cost.
The type o mll)r{:%ér%gl rcg%idﬁ%% rgn Tear glfuﬁ e w@éptmdfngﬂbfm%gerbl( g’?r@f‘drl c, not
t he aut horiegifitates An asgpecmd sips the W@%@@W VI?h@Sﬁwordélavesmeeplﬂtsmmbmcwgs able to
make SET pagynent SETPA\InﬁNfsegI ster the user's bionetric with the netpage
regi stration ser AT I 'g in a controlled envirgonnent, for exanpl e
a bank, where e b (tjnn%e Tie %ﬁeqﬁée r&%ﬁf’lﬁ’r“é‘ﬁv&étﬂ“ﬁ Heé PLIHPT {° REP%E ihe user’ s
identity i@e\ﬂ?élc?rﬁhow)m'ﬂﬁépmmmsa@mss captured and stored in the

regi stration dat gRas@agelsysRiQesbRmbhs tUMen@atE gk qgegand-gmﬁ)rﬂéﬁ'f _I_YER hiQt ogr aph
captured. and linked to the record car dhol der

is also o]?tlon | 1

regi stration pr ?:@é m; 1% Penzbaib| etléﬁfne“%[’n‘ﬂedc’ﬁéher‘E%‘lil°P|hﬁ"gS‘€PWaf°@3‘§‘i“§ﬁ%t ure key
and cert i ftineateeing pen B¢smpedudi mrestung AdBigapars dionbliie carlgl@r beSusq@iabynaE Eningad d
informati %gérﬁm@&eﬁ@r ﬁgoq{le%én agﬂo\ﬂéﬂlgaingﬁr @c@{ m%ero?ﬁbrﬁéuqcal}sédoorﬁ%ysaﬁgc\{s%a enough

i nf or mation toﬁgqg:t as the user's proxy in an nment transaction. Wen
the user VT qWonéeﬁ‘ﬁp‘}"fté%a“fhﬂ’ézaﬁ“d‘FPéft??féhetsb‘“%npl ete a payment, for
exanpl e by si gniiegira stopeh peigpeabieria fike fSET myrdﬁ:ﬁtEmWﬂeglit&rtheSl&Gblfnelbéfrl&\hﬁﬂsm ts

the order dxéﬁe&)ﬁémgélsﬂguonts@%r 14 Bn@lgg cgﬂ%lleﬁl%mﬁt%ent Sor gxa \tM%Ft ? net page

registration server. The server verifies pect to the
user i dentq‘f‘fli‘l%‘ﬁe“!ffa’@ hecapered j2pthe symg ‘F‘?eci‘mﬂieh’éfﬁseq‘im&ttssvma@dt% b&mmbﬁ proxy in
conpl et i ngagtlred aSEﬁore@aymegnsu?ﬁoamaaﬁieg RiRked 4 th3 udd Q%@r&’ﬁc}(é\éﬁwﬁhéf thRapl G pag e
system i ng [ or m.cro ow the user .to be
anvem enta]ll angﬁ n%lf%%?t%g a%(?r:l ed to e recopcgé{l?lg Ocucrar%lﬁ I%r & 138%%ﬁ&ceéﬁbs f or

copyi ng cc?ﬁ’}‘PlFt%taﬂd @@&ﬁ%@ﬁt@"mﬁﬁ@a@‘@s@f tahd; cegtifisase S&t@ﬂ awthe deatgseThe 0 be

rei mbur sedlsefr@rpaﬁx@e B&€ SnfbrAGkbnl i€ Aish ReoRA] éltnhgl%e @%ﬂ@r febisthaidh SBLELIAL The
latter depgnds onQo ac‘p | evel of SUb%Egﬁ r eadg@ ovided to the user. Wen

as th
the user regioiers ‘e CORTErEEY LEREMREEbunt i s established which
When the user eventually supplies the biometric to complete a payment, for example by

signing a netpage order form, the printer securely transmiits the order information, the pen ID and the
biomeiric 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 vser’s proxy in completing the SET
payment transaction.
4.3 MICRO-PAYMENTS

The netpage system includes & 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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NPP026- SG 43 aggregates micro-paynents. The user receives a statenment on a
regul ar basis, and can settle any outstanding debit bal ance using the
standard paynent mechani sm The network account can be extended to
aggregate subscription fees for periodicals, which wuld also otherw se be
presented to the user in the formof individual statenents. 4.4
TRANSACTI ONS When a user requests a netpage in a particular application
context, the application is able to ggbed a user-specific transaction ID
55 in the page. Subsequent input through the page is tagged wth the
transaction ID, and the application is thereby able to establish an
appropri at : occurs through a page
which is n Fﬁ%g%gﬁ&oég£?$$%h%%§§%g%mé?E%&%ml ?ca%u i Mlcﬁgﬁa'h user'

uni que | de?\‘fsfafl‘ilﬂ&déh@@{%I“?"ﬁfhf’a“aé@?ﬂréxltmﬂtlAGC 5ioe all exarrpl e invol ves addi ng
items froma prehnpidwiieaesiat 34n0g eaag@dtt@ aggbogatam&cr@uam fedsUad perishQRPI Ng
cart". To joifel user ver wﬁh#gm ue user | D 60 known

i
WO“fda{SOO E"rwjlsebetprep ‘a éllsetr of fnpivigpal s gllﬁ 'S is to prevent

to the net age systemTs
di fferent 4fpli cARANSACTENGVI der s from easi I y cor rel ating independently

accu mJl ated be hW‘IlErpsf @br rgﬁés% a nIlBEge nef Red8ar aﬁﬂioﬁ:foﬁ @(;ntthnthg %pﬁéﬁoﬂ Pshead
mal nt al ns an € rTDUS re

ati.o we user n application via
a uni que apFe eé%pemg%“?ﬁ’ﬁwqqﬁgg %tgetﬁaée gﬂ Se‘\?ﬁ‘éi’l’@‘%}éﬁ"mﬁh&‘ ¢ HEE1S WEEtY vat es a
hyper | i nk W@g@edmwttotam hed the epglicetiarisedicrebatble folsbbdish anhppropeitip agexfagks server
asks the r\ggrgalg,gt registration server to transl ate the associ at ed
application 1D 64, together with the pen ID 61, into an aljas | D 65. The
alias 1D is then“oEmiRY cesdsoueha pﬁ%?p”@?‘ihll?lwé‘s"éﬁ’ﬁ?lﬁ%ﬁ?‘i’eﬁﬁ thepRplicgHM i cati on
mai nt ai ns sdsadse the D’y mﬁuedd'enmmebeaxt@ldlslbyccatemas t¥pidal exmbpld Bvadeb &dding itered r i eve

user - speci ., ﬁrt:ﬁltuﬁedl c@{zﬂgé %Ie Il:ootHe 1‘{&,} WIHI %%gé%%%gfﬁ t’l% rc;téa? gllsgps%nv!mgent ity of

the user. The systemalso maintains an in derti |cate and private
si gnat ur e eEGVer i vaigeeps il 6Qkngwa fo the ngipageisysin] i pt divplgedde prplisaiqns t1disds gn
applicatian ﬂré‘v&ﬂS(ﬁﬂ'érmm rugpliofion e@dders Ofont R&ilY Sieldfisy NEledeytly accumulated
applicati O{lﬁ) paﬂ[!]ftl c information. To assist the systemin routing product
bar code ( %ﬁg erlink"” activations, the systemrecords a favorite
application on b eﬁ’aﬂﬁffe&“ﬁémﬂ%?er%ﬁeaddh%lﬂtﬁ%?rﬁﬁépo%@O%F@ﬂﬂ@!nptbyWe@ a Each
appl i cat i QBerlasid @smednaﬁ aga m@haummpas slah mmguwz@vwﬁeaév,er @ derlaRRadySt em

[rg‘l 2?’ Zijpts hgﬂ dlm%efﬁigq[ lﬁ%{é ‘Tegis eai'acje irag?bu% t%T ne%{zge plta%eaéterlvgrrz]as élg\éétgﬂ?;g fegztﬂ.ﬁt allow it
appl i cat i cArvgrtoydnelae theaqqoc@@daquwm By togthepyithi tb@jpeeélp 6L ity alid® 66ont ent .
The syst enrhealﬁgmggleﬁgﬁsmmgﬁathghwellh{ﬂt ?)Bl%ﬁﬁmt or ecel ve t he subscri bed

Elég&%gfl %ESCRl = ed'iélcs the. eége%‘%gomam ?I%QX%X by ahas %%I and xs a llect)cp retrfel\.re5

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

The system also maintains an independent certificate and private signature key for each of
a user’s applications, fo 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.

4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT
A preferred embodiment of a resource description class diagram is shown in Figure 40,
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A preferred enbodi nent of a resource description class diagramis shown in
Fi gure 40. NPP026- SG 44 Each docunent and content object nay 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 of electronic resources. Dublin Core netadata conforns to the
Wrld Wde Wb Consortium (WBC) Resource Description Franework (RDF). A
resource description may identify righis holders 920. The netpage system
automatically transfers copyright fees fromusers to rights hol ders when
users print copyright content. 5 COMMUNI CATI ONS PROTOCOLS A conmuni cati ons
protocol defi nesgay dQCl:.lgg{t ﬁﬁ&lpm&na(}fbe H&é‘ﬁ) onpﬁtr%?e r@so&r@etciegcn ohs In the

net page system entities suc ens rinter servers utitise a set
of defi ned®*BriFewes P%%ftpaonseﬁdb%‘?@w (e yle'ﬂ@ﬁdle@eﬁg@rwmqhtweﬂkweii torfagilitah t he

net page sydiécewty Hack:upiiotr@6uddes.i Bublih |assd mahdth yifonmy toofhe avGRqWRIBCWKI agr am
in which th 54981;1{ &%ﬁgsomcy escnsmog[}raingwol%égg) 50 represent nessage fl ow and
the vertica dlrren5| IS 10 FepTesent *time. Each entity is
represented by aAﬁ@e‘tr%ﬁﬂgqcéPt@emfaidﬁﬁtlﬁ@gtﬂhbolq’fPa*r?éO dhe potpagesspittint aptogmaidraldy ver ti cal
colum - repeesepirghGeds R6m hiefs@d figh@ nOifierd ViR n BREsIpEM copPkidht Beithe time an entity

exists, the life dashed line. During the tine an entity
is active, gt he | !:?“Iﬁl n(iATI%EgiAEOT%O%S a double line. Because the protocols

consi dered here dgomowieiaapretoe dafiesten oleredhixitiongs of mésiapes|betwem catities. rener al | y
cut short ﬁ&ne’ﬁﬁ @S, eﬂt'ihe?EHch aypeﬁgegﬁﬁ&s bl BRE LRIPRER of RrRdPrRLEY - 5.1
SUBSCRI PTI ON DE €1ll\{| I%T preferred enbodi nent of a subscription

del i very pPoteEEBTY 18 es‘ﬁ?f\}ﬁﬁer"i‘cﬂo’ﬂ”&dli‘eé‘eﬁ?ﬁe SY{*Mar ge nunber of users may
subscribe to a pEhaditeal is plkbtritgiatyi oay. oﬂEacsdunmseemaganedh wwhioln thenfeyizdaet | ai d out
di fferent|ymeddb is Ao PRESR m&Ld hAN &d%é VertR NGO RR GOREER: ﬁ%&éc h as

text objects and 1nmage objects. The subscription ivery protocol
t her ef or e TRet PRHETIS re@f?ﬁ‘?ﬂﬁ‘ém SRR popiaiging ghe ”i"”ﬁ‘fj P‘W%E%‘FY 3 |aﬁ’t3‘@?*’é cjyuap
poi nt cast , refyesentide khe \ligdlise sthby etltyC Didngritic i MCdnBty \ekists, Thel Kfbla S showh& a
appl i cati Otﬁshcaﬁ life: D%Q ltﬂeﬁp_n%ra}n f}fﬂlt}F Ftact{\)r%ttfe' ﬂ&n@mcmoqﬁ%gtdodbg Ién;,l' }_{egal;.lseq ch

docunent from an serv sends each docunent structure,

i ncl udi ng Rr?‘%‘:"]dé‘t‘,‘ﬁlﬁ?é?ﬂhe{elﬂo aﬁdreﬁag@eﬂ@s eitipn Hifglines are geperaliyeutishagiers seper 10
responsi bl 4 efidy cchdacro gatdipaRim a GotodM y al l ocated ID. It includes its own
applicatiof, 1D 6 ussEEuﬁnéﬁ‘lFﬁngPﬁéoﬁ lias I D 65, and the relevant set of
mul ti cast hanne e nmessage using its private signature
key. The page sefveferpbadodifent afrﬁﬁPﬁS@f&’tl‘Pftﬂqh‘{eD payietolds shewen in Beero4Bbt ai n from

the registrati onAS@gev@hbertdﬂasefsQﬁaryas&&mdItdﬁgpéiﬁarm @h@@on teha ddiﬁﬁredlﬁonsel ect ed
I catlon or

printer 1D 6 e ex cte
may be themaﬁ’gf’ gra}m)u ﬁﬁf' BrTaRY & use edlt}é a%f“ﬁ?‘f“%‘h‘i()fl%’?‘ 'S'é"ﬂ gtf PPf¥ate. The
appl i cat i omd dmage rObJF¢t4 J@E eubmrlbfemsdehWef lpratg@l thercfpey defligersy dqeifient sthlenmqresrs age

si gnature. m&fh@mmvﬁgaslﬂt@arst §uta&qaﬁsisreé&n&mgbj&%gﬁﬁlﬁ&m on server fails if
t he application Jl"he 2 0

1caﬁ%n {1 e. puJ)llShe 1rst obtams a dtocument 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 nser’s selected printer ID 62 (which may be explicitly selected for
the application, or may be the user’s default printer), and the application’s certificate.

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

The page server then allocates document and page instance IDs and forwards the page
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identify a subscription 808. The page server then allocates docunent and
page instance | Ds and forwards the page NPP026-SG 45 descriptions,

i ncluding page I1Ds 50, to the printer. It includes the relevant set of
mul ti cast channel names for the printer to listen to. It then returns the
newy all ocated page IDs to the application for future reference. Once the
application has distributed all of the docunent structures to the

subscri bers' selected printers via thg rel evant page servers, it
mul ti casts the various subsets of the shared objects on the previously

sel ected mul ticast channels. Both page servers and printers nonitor the
aPPr OPI | at Gscrffidl, it ithg PRATACIS GARFRE & b frcl U] b6 H1EARL R OD] ect s.
They are then able to popula e the previously pointcast docunent
st ruct ur es™pHeshepriniie iftfdonage servers to add conpl ete docunents to

t hei r dat abases, Halrd rebimsaticlnoms allob@edphgenbed she bgplipatibhfor fifie rda@aaent s. 5. 2

HYPERLI NK_ ACTI VATL O\, PROTCOR 1 ABEELEN! @ CIRATL MRS o o BTk

activation grotoco igure 4 en A user cli cks on a net page
with a net5keed gsiafrs vraH%e BIEYFIIRAEFTS At tedticestrdhayariens sebeety ¢fdhe shasedrabisets net page
printer 60da thérﬂi@icﬁkly @kckﬁ@mﬁda&lcmne}ishsﬁlpﬁgesea?ﬁ al ﬂrﬁﬁﬁﬁﬂoﬁlﬂn 28 afpiprigege. The
printer y. kngws .t he 61 of .t e r t he pen.conn ion

pr ot ocol . ‘Lll g(%%rclh 8 eter ?rlglﬁlé§equl\56idé;°qﬁ£ %ﬁg ?{I%f & th‘gl Bl 58%’%&?5@6 of the
page servewﬂmwﬁyH@ﬁﬂ$¥hgmwwh@mbaﬁﬂﬁ@@maﬁﬂp&g@Sﬁﬁﬂ%@a&ﬁhewadém@ywmmay

al r eady bethiifdatabSesCa6 R@IdwE i PAnSBhrifIas sbgR@ML | y interacted with the same
page. The Qﬁ'nteh tgganqamarN tQ; en ID, its owm printer ID 62, the page
ID and cl T8k | o6 XTTREN AGTYATIS %585 “Qerver. The page server | oads the page
descrlptlon 5 i déprdfdfriedenboyimeh ef qteppelink Brtamian detoedl ivisimes in Kigvireds. | nput

el ement’s zone S5§med us&Hoks Brﬁ%eﬁ;!aée%hh&ﬁgé ﬁln, t&%ﬁ#é&tﬁﬁn&m ﬂe%ﬂl&‘(@tﬂé i nput

elenment is a hg erlink element 844, th age server then obtains the

associ at ed™&5Prreast Pﬂﬁ“lEié&eémﬁ‘¢?ﬁwsﬁbpgﬁan & /9B OB M5iPA%ss Thafrgtet he  DINS,
t he net wor #reaid dnes the @ 61 dfchepppidncthd peo rongetiongrotdralst i ng t he application 71.
The page server wﬁeep%m&h&mngﬁbsldatﬁémmgqgt@w (]fm?e@s GUet ag%egoega@%aﬁ&&ﬁ%r ID 60

fromthe registration server , and then allocates

hyper | i nk PeRffidlsr nags B30y a‘ﬂﬁ‘]‘?ssf §ey afpeadyPoyiaiits paghe if e Bﬁé‘sltas gatly ‘1‘%@“?@/ per | i nk
request cl aigsthdsaagpagh Tie palterviieni forvhddgihe gendith, itsTdver divi@erd 6N ke pigeqnasd recor ds
the I Ds ofd&pﬁ“&ggygégigg$g§er and printer, and identifies the clicked
hyperlink 1 nstance 4 ge server then sends its own server |D 53,
the hyperlink redifeRege ¥per aid ﬂterpégq dessiiptiop [ igentificd by s pageciit dng doterines

appl i cati om@r@ﬁu €lefenbs £ PRNSAY ARCEHIE Rés iR CGOIntig e feRvapRpit @aﬁb@r‘kas pecific

| ogi c, é%{frﬁ( Bﬂl%nt %4ﬁf:i 91% o %’Ee I;'.]cgrver Bixb ]btams A assocmbei% ap;?hcatto? Hjl 84 Ganc u ljf)e sends

t he docune responsi nent™'s newy
al | ocat ed anpdeterpges erﬁhwfﬁnthemetwméq%m antbe walipationeenyes hossing (e 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 I} 52 and builds a
hyperlink request 934. The hyperlink request class diagram is shown in Figure 44. The hyperlink
request records the IDs of the requesting user and printer, and identifies the clicked hyperlink
instance 862. The page server then sends its own server ID 53, the hyperlink request ID, and the link
1D 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, Tt 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 the hyperlink request ID.

The second page server sends the hyperlink request ID and application ID to the first page
server to obtain the corresponding user ID and printer ID 62. The first page server rejects the request
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and the hyperlink request I D. The second page server sends the hyperlink
request I D and application IDto the first page server to obtain the
correspondi ng user ID and printer ID 62. The first page server rejects the
request NPPO26-SG 46 if the hyperlink request has expired or is for a

di fferent application. The second page server allocates docunent instance
and page IDs 50, returns the newy allocated page IDs to the application,
adds the conpl ete docunent to its own gatabase, and finally sends the page
descriptions to the requesting printer. The hyperlink instance may include
a meani ngful transaction ID 55, in which case the first page server

i ncludes t g, L ARTAGCIIaslcDideordi %ﬁﬂ§1§%ﬂ& to the application. This
allows the application to establi I'sh a trahsaction-specific context for the
hyper | ink act i vat'Poieont page revengisstts darimertdisiapesndpage s S4) rewms the ngwly j t s

"al i as r eqaliotadd pagdtiD§ tolahit @plicaticaeidds thé aj’mp'le&aioﬁdn{eﬁttto itPaGLdatBAsy, Qkd S@0¢ls bot h

the pen | Deﬁ%tl%%?galdgs%n tlx&qgtlh%reg]ﬁsmﬁg | cation ID 64 to the registration

server 11°t0 "D corresponding to the pen I D but
also the alias | @heamwilm%mmmgcmd@ a meqpingdi (apsecsion Hh 5T, M akich ¢abretheiser | D.

| L i ncl :JdEﬁrsttﬁa@ BiveraficiddB th@tﬁaukhetimslaas ms ke s&r@tottb@ap@]gb@tll(jncﬁﬁsj aﬁiﬂws ehTal I |C<)Wi ng
t he app |catl§0€0to t | S a us}eﬁl-sn%qctj cont ext or the yperliin

activation WHER user draws a stroke
on a net page wit H tke hymrlp&gmummuseu'hlels,pentscidmm@itaggbmdleset shen dkdirst 0 t he

near est neﬁ@@-&ﬁm@s@ﬁd@%@ﬁ the}mﬁn%tlraﬁ&% L);Eéiﬂﬁlésf RRatlR €D PAQY G0 iR &l ON the
page. The E n"lf ‘Qﬁi % tg@ﬁ own printer I D 62, the page
ID 50 and St'f® %n‘boé{uﬁ euﬁer{%%mﬁ &‘Elm§ %b‘it Al eplipd B AP cqpgsPonditede page
server | oatlis agphetipelieand dsousdr B0 1o imclbdes che atiasfID dal thiy ynetshpe spagethd Pphdadon,

determn esaﬂo%h ﬁl@ aﬂpﬂ&ﬂ&n i€ Lsﬁgﬁsﬂta u&r—Zpgaﬁc éﬁext kofr the H%erhlnlha%tléititg oke intersects.

Assum ng the rel evant input element is a text field 878, the page server
appends t h&3 st r o HANPVERIEYRRRCOGNITIDN BROFOLONj gital ink. After a period of
inactivity in t h&Vhzoneseodavshetublexh afbgdgd with b @etypagensis pakohmndtaed he pen | D

and t he pega,gkengmﬁaerm%mapég%m@ ThEBloR AHA e SHE Kt phy onIhs?é bt €T Pretation.

The registration server user corresponding to the pen, and
uses the user's ARG e heaiPicli ikgvredr D%Q%““ﬁ’%ﬁ“*l@l? s sietke pale st r okes
as handw i fottepade @tter 1HOAAR udubl WS converted the strokes to text, the

regi stration se Elapd SLUT D51 exlerib @ tsnE. i L server. The
page server apperrgi(];e F%gg‘{éef;%d Eﬂ%)epta% &%% ?(tf ? m%%?'sdfel‘})eget %ﬁfd”fn *5.4
S| GNATURE WEHR| ifuCAmears 2PRGPGEaL, thesdriaks IWgsqcﬁe%$wpmmeetlemmnpuwmet ivone the

stroke i nteaseets, thspage&h&r@ﬁdﬂﬂﬁhéshale%ﬁ%tfélhﬁdlgm&ﬁ server 10 appends the
stroke to the sigpature nﬁ)ctlwty

it erio
in the zone of the s |p5rr11°élt°lﬁ]rn§° lf”’%" chtllg e Ofth Xt %A\Lflr @%Pagg geﬁvﬁlésef‘%éheﬁ’g I D 61
and t he pemdithegrendipgkieokest o thehregisteatjprs serat |1brﬁ3rsetprve#at10111 Theoregivteatipsf feoat i on. |t
al so sendsjddnfifes the user corresponding to the pen, and uses the user’s accumulated 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
application ID 64 associated with the form of which the signature field is part, as well as the form ID
56 and the current data content of the form. The registration server identifies the user corresponding
to the pen, and uses the user’s dynamic sighature biometric 818 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and
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application ID 64 associated with the formof which the signature field is
part, as well as the formID 56 and the current data content of the form
The registration server identifies the user corresponding to the pen, and
uses the user's dynam c signature bionetric 818 to verify the strokes as
the user's signature. Once it has verified the signature, the registration
server uses the application ID 64 and NPP026-SG 47 user ID 60 to identify
the user's application-specific privatge signature key. It then uses the key
to generate a digital signature of the formdata, and returns the digital
signature to the requesting page server. The page server assigns t he

digital signabuhs, ﬁa@m&p&m %gegpgﬁpugaﬁmi o8kl 204, &;&etﬁa& %ﬁ 6§y 4 orm s

status to frozen. nature inc uesthea t he

© cor r espond¥AGHUS @Bﬂal %tma%“eaaf F"S\X%’“é’ata»sa%ﬁpé“%rdfﬁ“ﬁélg&a&ﬁ? iarﬂ@ fPﬁEiPsEq‘ﬁoWaée users'

si gnat ur esserver. ShdfaivkeBloBMiGS| th\li R Ngdakole 1é\ thprsehanire 6eld emtaditeidociatd a form
subm ssi o m%i 1960l gd8, shown in Figure 46. Form subm ssion occurs via a
form hyperlink activation. It thus follows the protocol defined in Section
5.2, with sone f&kndigisbtsnpive iapndps thosliss [ A5 elthe eomswonging aser.dgihin dligyres | i nk,

t he hyper|d1ﬂ§l€f&ﬁﬁt¢&ﬁ§ﬁﬁe@rﬁltﬂﬁ%mﬁg&%§. by the page server 10 to the
application.71 a ormID 56 and the current data content of
the form #]? thel:8 og'%mciz%ln % chy signature fields, then the application
verifies each onéptﬁﬁenéd(ftmba@wrngfatfh@%bﬁﬁ&@nbmtog@issmaﬂiatre@-vvi th the

correspondi ng di géﬁaéubﬁlgmaaca&sew@@%ﬂbﬁ LRk Btidals. ﬁ%&%&%%@owrt ificate
from the %ﬁ%el st atl 92 S rver SSI ON PAYMENT PROT A
f

preferred S%W%?F%%aﬂ YW&nt protocol is shown in Figure
47. In an e- com‘rﬁrtheeca&nfmf@nmmnkfﬂ@ésp@lnﬂactimwhssis@asenn’mythbﬁgpmbl e from

an appl i cayti @B QbR a1sh Qoraidk YR sbr2 168 56 MY o duledsit 54 QRENSE tnd fHfl ?tfiﬁé ions and

sal es. Conm ssions on fees. and conm SSions_on conm SSi ONS N
payabl e f ri8/ ©RBHEH F‘ﬁ@ﬁéerﬁe{d& ﬂleﬁéh"ﬁ?f’ﬂi%“ﬁfb‘?m%ﬁs eqch gne by extigptipg the D%%erl i nk
request | DsbRated witisthe cdnesppglit @ightal fsigeands and ©bmin&S the Rorespeatidg ckiniGemet froge t ar get

applicati QHSIQ%IQM{I&Q&VJQQ (e.g. nerchant) to the source application provider
70b (i.e isher), and fromthe source application provider 70b to the

printer br&% der COMMSHPIPAYAIENERROIBEAL cati on recei ves the hyperlink request
ID fromthe pageAmrev;ecrenﬂaedlmémafatcbﬁzmshynﬁydmnkow@sl if $hbSd inFGhicwat ed, as

described in Section e%,%}]eryéhgnmgnm%mt 3r.9etq ap, xRTdss"}c?‘ ion eedsb % cr edlt t he
source application provi sentds the a Ica r BV CréEdit to

t he ori gi r?&PthH’gé’mg@?f\ﬁéla publighye phelick-{irqughst ‘F‘Pélsaht}"ﬁ%ﬂqdl SPiRS p@éfale%ctns pDfeesThe page
server usefd th@niypesd tdimisRaLASE aldoBetp@yabld @Rt thy pblider 16 M BRidBPFH theat i on,
and sends the credit on to the relevant registration server 11 together
with the S0Urce application ID 64, its own server ID 53, and the hyperlink
request ID. The Tlg:djygquﬁné;ﬁogwt Hr¥52 /g psed 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.

If the application provider needs to credit the printer provider, it sends the printer provider
credit to the original page server together with the hyperlink request ID. The page setver uses the
hyperlink request ID to identify the printer, and sends the credit on to the relevant registration server
together with the printer ID. The registration server credits the corresponding printer provider
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credits the correspondi ng application provider's account 827. It also
notifies the application provider. If the application provider needs to
credit the printer provider, it sends the printer provider <credit to the
original page server together with the hyperlink request I D. The page
server uses the hyperlink request IDto identify the printer, and sends
the credit on to the relevant registration server together with the
printer ID. The registration server crgdits the corresponding printer
provi der NPP026- SG 48 account 814. The source application provider is
optionally notified of the identity of the target application provider,
and t he pr%gkﬁé+grovider of the identity of the source application

provi der AGE PEN DESCRIPTION 6.1 PEN MECHANI CS Referring to

Fi gures 8 and 9, Thnheoujse fppligetine madvidgr eptionall aelifipd of dfcidafiveofnthertarzst 101,

i ncl udes  aaphRdSdnd@vili€2ant the bittter hoviter of thAidligSt ihe Suid®apbkbiaitg phoéng wal |'s 103

defi ni ng inte r or nounting the pen conponents. The pen
top 105 |§é1| n opéllrgl% F'(?)E'?N(r:% Sc%‘aﬁ?]{/ nounted at one end 106 of the housing

102. A sen®dtranBpuMeEsiANGSver 107 is secured to the opposite end 108 of the
housi tng 102. Thtem@faa/;t@gtoh@gzueg% ﬁ&@%@%enwgyaérgeyddeg Bk w%f?amﬂndném{ ﬁﬁrreg Irom
sem -trans, nt. mat er r.to ser_to view the status
of "t he. ¢ DRSS U 1A Prbe B b ptirsorbe Taine vl L S6ptg o1 HEIOMES o i 1
part 109 wh¥dh rouliog tinpinabhgonstsr Tigwadep 105as &mpleralﬁﬂro@iablymuﬁt@usbmgmnoz and a
proj ect i ngm@%%%ﬂsﬁqom get}u 9£n9ﬁa?eﬁtt c%vm% sre&mdtt;ﬁw%atep&ﬁtmsl%@nd fits

within a correspondin formed he housi ng
102. A radi¥rifed, H%COI?E207 ig alf?dﬁ‘ FFP‘ééthBEFHCh andtlhfermeﬂ e &t ASPEEE Fighl | 10,
wi t hi n t heinhglasb agbld 02 useSo VW thehtagma dishelIED otinted witlilh thg hawsin@ PRI THdkeed 13A on

the cover ﬁa%cﬁ.a&gﬁhﬁgmgg tygiﬂg%a%uﬁﬁlyam@&f]@' m 164 : piehue 109Ghdidi ng

correspondi ng scr end piece renovabl e to
enabl e i nkPreierieg pogtiga 11 @ mhichorspipstit backaframtha i et 1 9% anth ity withia acerwstordiny i s a

tri-color sdtalusmbefEh thi Graltnoa of he oS 11 A. radid &tenﬁeﬂtle Naouhid bb}ﬁnd&heSO

mount ed Onpd%&? %f’;lo%n lwfltlgi theh i} nshﬁt %creileFx d%‘il:ﬁ! surroun uggggned 15? top of

the pen 1 aroun I Si perate Both as a
nor mal mar®s fegerilpkarp arrnged do weeiva 2 msil WdrPk?an’d“ sltlfwdﬁls Cﬂwwoﬂdmﬁ@%‘é thready t ri dge

113 W th E]lb qu%&etalﬁﬂd}ﬁecSﬂMhM’ém&gﬁe Weﬁdﬂlﬁsﬂ&hﬁﬁg%ﬁmgﬁ&t are nount ed Slhde by
side within the, housin r.the ink car e n t he
stylus nib 121 cgg fgougﬁ#mfgfﬁgpds FHEPIST 5@16%éd? %ﬁfé%qrfﬁg net a
end pleceE@Emm1bymﬁbwawwmﬁOoﬂwﬂhémﬁbﬁ7fﬂpS@@@Lﬁméybem@mméas¢quepﬂhblocks

123 and 124, 86 18crWsinti8uidididgy.i Nk cartridge 118 and stylus 120,

respectively. A rotatable n1barre| is secured to the pen top 105 in
operation and ari‘?fr?@’é&“t"Ber?t% é]T@at“r?B’?aéW‘?ﬂg I RER 04 A% 2 EFTRLTe IO M| udes a
cam 126 i nnk bre chrgidps D8 vethaikbok1% wid hstylust 136 wivllstylos 1iB 12 10dre thhented aitte bakideel . Cam

fol I overs Jid us%%&opmeﬁ&kmgm&ﬁ%whbqf%e le&%bslz%%b@mugk%& d within

the cam sl ot 126 tation of cam barrel 125, the slider blocks 123
or 124 no OY%IOQT"I e@% I%Zd)f éhﬁ (E[ﬁtab‘fnﬁ é}fece[ H4’d7’ydft@t€fl of the pen top 105. Respective slider
blocks 123 and 124 are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable

cam barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith. The cam
barrel 125 includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam
followers 127 and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On
rotation of the cam barrel 125, the slider blocks 123 or 124 move relative to each other to project
either the pen nib 119 or stylus nib 121 out through the hole 122 in the metal end piece 114, The pen
101 has three states of operation. By turning the top 105 through 90° steps, the three states are:

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

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the
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either the pen nib 119 or stylus nib 121 out through the hole 122 in the
netal end piece 114. The pen 101 has three states of operation. By turning
the top 105 through 90 steps, the three states are: Stylus 120 nib 121
out; Ink cartridge 118 nib 119 out; and Neither ink cartridge 118 nib 119
out nor stylus 120 nib 121 out. A second flex PCB 129, is nounted on an

el ectronics chassis 130 which sits within the NPP026-SG 49 housi ng 102. The
second flex PCB 129 nounts an infraredgLED 131 for providing infrared
radiation for projection onto the surface. An i mage sensor 132 is provided
mounted on the second flex PCB 129 for receiving reflected radiation from

the surfacg,, %‘1%(212121 %@Lﬁ‘cﬁ {5 mi'o%%sa@l' egg%ﬂtﬁz %r%%x%u? 18&&.%%& Gy chip

133, which inc transmtter rol | er
chip 134 fBFProiEdhr pee th Fgfagsp AR &RE FEOIF I%eréprﬁé#dmrntedﬁw tprred It ek 135
(formed fr Mfmbzdﬁgireﬂéc&aliadﬁh@ﬂiohﬂﬂé suffick SThe Wedrld if1Bx BT 120Q146 ok /2 radié)
projects a 0 surface d receives | o the
rmge: senaiid b aels SRTLAG of RE o SMERH RP R RER SonisTRIEP 420K° 1o
second fl e@@n@@gpz@at{omf theaer a9y Aa gpticablpek 133 (forpid g alp@dqmlmp@dtww sithi n t he
cam bar r el wili@bthe LovbEIOMafBrojdodBanGRHAAGkSAn bl thb Surfaltadnll eercéive@ @eaCin® e 7 and
the cam barrel 125I3 three. volt %6echar q}gabl e b?ttetg 53 ?Si{f%f%iﬁl thin the
cam bar r e S BEGOPE PR VIFS ¢ #e Bt & R R SE e seoend f1 8i° char gi ng
coi | 140 ilbaterpomtactd 1 ¥both drd’neounséwlmdtﬁelcelxb21219tetlmménéao¢oene|cte¢ma¢ gi ng of

the batt erpud 3otk 1I7RAAEL daRibarrl 185, 8 BRQNGI: IfeJ:hg%eaE@atasg%?:Q s SAnARURLS an
infrared LED 143 and i nf r'gr ed phot odi ode, 144 det ecting di splacenent in

the cam bXPFEF PIEMRARIP CPFrEs St pdpgtiop stiredte PhL inowief ebute 118 s
used for waepdnd ﬂg:,PCiBnI2@roweabletrah@gwd)df@eaattedem@mmnﬂ-zctwmmhecsécohd%foaBa29 bei ng

applied to, t ; .
phot odi ode Igfzh% u%gﬁlgﬁed%gi?@%%aﬁh Bh&oh%d%%@&%t%/%&r %% ec!tlto]%—lsﬂg a!rrllccl?t shown)

mount ed onP?FRd2Z3 P iter e 29 orshejplecaridge 1§ ihpsed foyyiitedaeréer fyenablsdl 142 are
provi ded tdxwatnitigiod bfghechutle B33 apflicd foehevotkse BYthd P2 nibdl 19 asHiks byl (@t IR t he pen

101, and t toal%% lﬁ%@%&qgﬁhﬁﬁm 42 «Ja@lor€ nst%gmgmg&%des the %f?d% tO a

pocket . en 1 lis arra etermne
posi tion otlocks 3 ardd 2-st yI us ni b 121 or ink cartridge nib 119) by |rragi ng,
in the infrared ame;tghwphdsam ardaaza%ptohﬁe@umrm 4B 10d6r v st M2 @f t he

nib. It r e s1st gr?p(?in? gentCI% I dﬁ‘)%?ilsc]; 1rnc \Fge%%%pl orc &pmg%%tilb rlltg aa#flﬁ? nd is

arranged to c ance fro € |location
tab utilis$Ag opPF%@OWBgL'-ﬁR\d controller chip 134 The controller chip 134

cal cul ates the Ofrheepdnalot @swarfaﬁgeah@da@mu@nﬁé ﬁolaeombfbnst&bts@%sdﬁbsmn&anﬁ romthe

perspectlve |on obser d on the i mage ilisin RF chip
133 and anteh %cliy) aﬁmﬁ’]ﬂ irdrgigd pe “?aﬁg%gfﬁeﬁ ﬂ‘ieﬁf?glﬁé?fgthc (whi ch
is encr yptie'ejIl‘fr@prds@eh&aﬁpwdaalrﬁwmp@okagsebcmmtagﬁlﬁlscanemed torcalmda hsdigamye t 0 t he

conputi ng (ﬁ'Yh%tr@;rIQl oot m@;o%& thbsumlangr@angind BonkQIRLInYEIBa. ThB&nfdigl t @l 1 nk

data is trans ed as it
%1“ {?4 lcﬂates the onentatxon ofntﬁe pen and the nib-to-tag distance from the perspective

distortion observed on the imaged fag.

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
circuitry includes a buffer arranged to store digital ink data for approximately 12 minutes of the pen
motion on the surface) and can be transmitted later,

The controller chip 134 is mounted on the second flex PCB 129 in the pen 101. Figure 10
is a block diagram illustrating in more detail the architecture of the controller chip 134. Figure 10
also shows representations of the RF chip 133, the image sensor 132, the tri-color status LED 116,
the IR illumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144,
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When the pen 101 noves out of range, digital ink data is buffered within
the pen 101 (the pen 101 circuitry includes a buffer arranged to store
digital ink data for approximtely 12 mnutes of the pen notion on the
surface) and can be transmitted |ater. The controller chip 134 is nounted
on the second flex PCB 129 in the pen 101. Figure 10 is a block diagram
illustrating in nore detail the architecture of the controller chip 134.
Figure 10 also shows representations sgf the RF chip 133, the inage sensor
132, the tri-color status LED 116, the IR illum nation LED 131, the IR
force sensor LED 143, and the force sensor photodi ode 144. NPP026-SG 50

The pen control | g}, Ghi, P?u%gq‘ chiP G54 85468 2 CORLHRS Jfrwg?,png%@%g e ﬁr? pbUs 146

enabl es the exchange bet ween conponen e con er chip
134. Fl ashe*fEpgsrof d%ﬂbe“érﬁwcoalpefzts Righe BF@&WM&’ 14#-&'lagh wemqrn Wu'aeei S1246B
anal og- t o- ORgrtiat ae @mmrsm@ﬂ Mﬁalb@toal[gﬁtﬂﬁ:g@dnefr Q45Ci0 BYARE t6 Bvedtd Bglog Si gnal

fromthe f hot .o 4 to. a.digital signal. An inmge sensor
interface %{% ﬁ}%‘e 'aces Wit tﬁ el}ﬁmadlgmzsel sgr 132. A transceiver

controller 153 and lﬁﬁeselbarn@tetfrcﬁcléi tmtt?[@@FSa’rl@; thd inengé mepbanda?l A dradspdiver f ace
with the %nﬁ&ﬂErDlSiagdwﬁﬂ&ﬁucﬂcﬁlﬁiMQQ&lsa'ﬁchEedqj) infethde wh eat¥Chnfh 35 @a@INAt Or S
and i nduct or,s con o the an [ e_control Ling processor
d d 15 g § h } i Th I
145 capt ur B2 q%: H?)“% g Tnge{gfes%?ﬁtoﬁﬁ o uFtBrrsn gﬁzcﬁgne?t?dd%hf ?‘Péemas]d%‘f ace via the
i mage sensor 132 Tharemirliingsprickreorfldf ceptmermgd decpdvolwaiondetz T, tagsdrtwtbé s t he
LEgs 1t16’ sl vﬁmllxéiégssen%?(hi"ﬁl@xq{oﬁzhesfﬂgé rens][omems&qlw cmlﬂaﬁgmp via the
radio tran s a medi um perfornmance ner al - pur pose
Rl SC proce 3 X?Ilgh ‘ﬁ"ésgb‘iﬁ'r%%admdfo&“@&‘fzm‘?‘r é‘ﬁé@e‘?‘gl‘érra”é‘ifﬁﬁroﬁsén{tés a
(transcei vesdivgoptipolahe (~4088z)anal-hagedRifd potsoui t 154) , | mage sensor
nterface 152, RaghoRaR rm#@&n%égemcm@a@&% LB e

singl e controller ASI Anal o onent's circu
r esonat or sPRepd CF?’r‘éﬂ}éf')oing‘gelﬁBf)or inperach oy ifgR et e a%"eﬂéﬁtwlﬁhﬁ) The
i mage sensiokgrited iaa AdPx Dol AL, ARl ((Ewhipoﬁms @FSAtuit 1S5 il RE waedtoRyind

Mat sushi t &, 4 Fl &G54 90 f; is described in a paper by Itakura,
K T Nobusada, N Ci 2&,&&%{%%&8@@ , and M Qzaki, "A |l nim50k-Pixel IT

CCD | mage Sensor Tlrf‘olrmam fqrsat Er"’eﬂgﬁ%{é P%‘ﬂ&%@ Grgh, a sepEES pTadaged Ay Maghsbiton

El ect r oni CEIR&WIE €6porMdhl and fs ddHBOER al papdradyUitkyta, 20 @0NobMANLS IN DRusénRE G por at ed
herei n by [LEn h.,an | I The ntroller ASLC 1 4 Lhters a
qui escent Ig? t%eh?ag‘?gd d\nﬂg éﬁ odg%kfIJ [ 1nlgct Vi ecso\%sor fo’i%"“ame%amfﬁ ot in
cont act wiRE drasyetioaten Elr%romqw@ortvpo Valkt 4% nam'efecyr Jerpr PO, wblah ts ik&@orplkd ch

moni t or s nﬂeun@mﬁ@mweemﬁganmgtodrode 144 and wakes up the controller 134
via the power en- dawn e The, radi 0. transcei ver
comuni cat es |n e°ﬂﬁﬁ|%éﬁgé %ﬁﬁn%“%%VWHFPVhﬁggﬁwﬁ§w‘?8?3?%53

t el ephoneslol @rnoalbtcme\&'lihﬁeswaw rit indeeporateh # dedivatedciPuiiGPimvhich chorgtorsitial fpree

scienti fi CeRpConbBab&aks bddSMkes vh @R ontBN 18565 th pEAH ERGYer 1OPR NEknBBH

collision detectron to provide interference-free

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 (ITDA)
interface for shori-range communication with a base station or netpage printer.

In a forther embodiment, the pen 101 includes a pair of orthogonal accelerometers
mounted in the normal plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and
10 in ghost outline.

The provision of the accelerometers enables this embodiment of the pen 101 to sense
motion without reference to surface location tags, allowing the location tags to be sampled at a lower
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communi cation. In an alternative enbodi nent, the pen incorporates an
Infrared Data Association (IrDA) interface for short-range comuni cation
with a base station or netpage printer. In a further enbodi nent, the pen
101 includes a pair of orthogonal acceleroneters nounted in the nornal

pl ane of the pen 10 1 axis. The accel eronmeters 190 are shown in Figures 9
and 10 in ghost outline. The provision of the accel eroneters enables this
enbodi ment of the pen 101 to sense no§jion wi thout reference to surface

| ocation tags, allowing the |ocation tags to be sanpled at a | ower

NPP026- SG 51 rate. Each |ocation tag ID can then identi fy an obj ect of
interest rathek, Bak @ APk apfaen%ﬁ,ayaﬁ)egw,]‘l@@&ramaﬁggn oﬁ olshpabd1€ ODJ ect

is a user |nterface|n ut Pleman tton en t etagID
of each | obX4E¥aamle; ‘é&eﬁh’lﬁ"ﬁ}sﬁ“felﬁé‘“’éfr'“@éﬂpﬁ‘l‘el@c"}‘r‘%‘ (7-& semengd rwion), @ammﬂmg Btly

i dentify téfeadhiqabtion @l @ARA the aihﬁmmmtlcmmamdﬁ@ﬂh@mp&Elamﬁacel eroneters
In eaCh Of the XTﬁQQCCMGI‘Q!OL%T%BShg? the CCGE‘I’ I%tll?g YIMO% Eﬁres (}Hﬂttlgnstll me tO

pr oduce an i nstant aneous vel oci Yy ancf I on. | Nce the tar I ng pOSI tion
of the st rBlegpdwigespichime tm@yceraernatmtaﬂeoup&qqtmﬁeoswon hin a stroke are
cal c:n ated. Al't hgmgehthp@t&hﬁg FRitibN begd afok@ﬁ neCIEI Al Iﬁary&siatlﬁé b &itdnd m{amhsensed
accelerati gn e ters i.cal ave res ut | ng the tine
dur ati on o%%r ok arf “Ll% o}\gg? “gél\/f?o S(%'fYP% mte%art o a%%%ﬂ%j Cl- T 53%‘% af“’(@‘flrf““’“l’\IETPAGE
PRI NTER DE@@N“MGF@@\IYPIWIS_ hpRhT ERMBECHANINE G [duratoarof i etadke. \overotkivh edornet page
wal | print efcafidatd, & shown ful | y assenbled in Figures 11 and 12. As best
shown in Fjgures a an it prints netpages on A4 sized nedia using

12 %ﬁ
dupl exed 8Y2" Nfgtp"f B'P'T Eéﬂﬂ?Thoé's 602 and 603. It uses a straight paper
path with the paPenTERMECHM#ESI ng t hrough dupl exed print engines 602 and 603

whi ch print bothrgd f o dwth
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each printed “sheet ‘g% ere revi ous sheet en
pressed agibeolorrand pth folk plessy Agmult ‘“Pﬁ% &ptep E‘H‘ﬁfdpm‘?fé?ehf?éﬁt rageriges\ g e can
range in tislemkinefon £dmpein 6f BAGEprir: engfie daHirallers tifteld, @thes RAQKS. pageh@adei ndi ng

assembly wil;l. sbe. consi n close detail below w th particular reference
to Fi guresoédf pg%: a&% gﬁgﬁ% ténﬁerl ng to Figures 11, 12, 12a, 13 and 53 to

58, the wal | pri nf@ingo bisdresdssembly §PS epphissiantrip ohelussilens GawGedzadficath paelebnmodat es
all major ﬁgﬁﬁpﬂ&bﬂﬁg 1Stoatﬂﬂre&8Sﬁ@iﬁ}vlbﬁsshee%hehgﬁ:ﬁsec&kﬁ@m itl Thxd:dregtég £fiRBbound Ij lf;as a
pi voti ng I a 7.on the front. up rt e y a
front nol difig %@@thm A LRSS omé%f)She%%ésef’ r%rl?’tm %ﬂtﬁgrh%gggn%andl e
mol di ng 60@3631};]@ wWilhhoepnsfderghin closs] dgqaxihgﬂ(@q\@th particular reference to F1gurcs 62, 63 and 64.

Referring to Figures 11, 12, 12a, 13 and 53 to 58, the wallprinter 601 consists of a main

chassis 606, which accommodates all major compoenents and assemblies, As best shown in Figure 58,
it has a pivoting media tray 607 on the front upper portion, which is covered by a front molding 608
and handle molding 609. The front molding 608, handle molding 609 and lower front molding 610
can vary in color, texture and finish to make the product more appealing to consumers. They simply
clip onto the front of the wallprinter 601.

Figures 59 and 60 show the wallprinter electrical system in isolation. A flexible printed
circuit board (flex PCB) 611 runs from the media tray 607 to the main PCB 612, 1t includes four
different color LEDs 613, 614, 615 and 616 and a push button 617. The LEDs show through the front
molding and indicate "on" 613, "ink owt" 614, "paper out" 615, and "error" 616. The push button 617
elicits printed “help” in the form of usage instructions, printer and consumable status information,
and a directory of resources on the netpage network.

Printed, bound documents 618 exit through the base of the wallprinter 601 into a clear,
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opt| ons, such as: E 1394 (Firew re) connection, standaro oni cs
printer poifce B%‘é’&?&lc'ﬁ’l‘f B ‘ﬁm-b‘ﬁ??bV% H)apd Efbarget 550 ceprtiom dhis ggrsdbnect i on.
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The di ff ercﬁﬁl{ectoﬁﬁﬂfg&ﬁﬁdﬁﬁ ar QR briugeb@d in@RSnAile IARE By I dad B6l st §herimpedul e
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Figure 68, the nﬁ‘i‘fﬁnmglwsl e ppip RERSH? isgtached tp i meappf thenehah &8s The 606. The
bogrld 6é§5ﬂoﬁ$ﬁfj1ﬁt€1@a$estﬂb&%ﬂglbcﬁa% RIMASH06 o ifelbr g LRI bS5, triibﬁladsﬂﬁ@:aﬁﬁce _
nmodul e rries the neggcessary. pe el ectronics
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DRANG, f| dSiV wisityroy32MEEBRANMBOMsh memer,alEBE dBf4pintedicr chipt siw meiontanwdllesr s,
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shows the ‘f‘tPIB Extray g4 soregleis andg WARPhaper 604 and the ink cartridge 627.
Figure 58 shows the front hatch access to the paper 604 and the ink cartridge 627.

Referring to Figure 67, paper 604 is placed into a hinged top tray 607 and pressed down onto a
sprung platen 666. The tray 607 is mounted to the chassis 606 via hinges 700. Each hinge has a base,
a hinge lever and a hinge side. Pivots on the base and paper/media tray 607 engage the lever and side
such that the paper/media tray 607 rotates in a manner that avoids kinking the supply hoses 646.

The paper 604 is positioned under edge guides 667 before being closed and is
automatically registered to one side of the tray 607 by action of a metal spring part 668. An ink
cartridge 627 connects into a pivoting ink connector molding 628 via a series of seif-sealing
connectors 629. The connectors 629 transmit ink, air and glue to their separate locations, The ink
connector molding 628 contains a sensor, which detects a QA chip on the ink cartridge and verifies
identification prior to printing. When the front hatch is sensed closed, a release mechanism allows the
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mount ed | MM RPRASEAY | N-1ine sequential configuration along the straight

paper path. The 604 is drawn into the fir rint engine 602 by
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si mul t aneqysling 18iRiafl HLedH d3dcd 680 € caf i d-BSt scROBSIBLE™ JriiBeads 705 when
not in use. It uncaps and rotates to produce an integral blotter, which is used for absorbing ink fired
from the printheads 705 during routine printer startup maintenance. It simuitancously moves an
internal capping device inside the Memjet™ printhead 705 that allows air to flow into the protective
nozzle shield area. The third rotation of the device moves a platen surface into place, which supports
one side of the sheet 604 during printing.

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike
wheels (aligned along the straight paper path), which acts against a rubberized roller. These spike
wheels contact the ‘wet’ printed surface and continue to feed the sheet 604 into the second Memjet™
print engine 603.
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As best shown in Figure 12a, the MemetTM print engines 602 and 603 incl ude
a rotary capping, blotting and platen device 669. The cappi ng device seal s
the Menj et TM print heads 705 when not in use. It uncaps and rotates to
produce an integral blotter, which is used for absorbing ink fired from
the printheads 705 during routine printer startup maintenance. It

si mul t aneously noves an internal capping device inside the MenmetTM
printhead 705 that allows air to flowgysnto the protective nozzle shield
area. The third rotation of the device noves a platen surface into place,
whi ch supports one side of the sheet 604 during printing. The paper exits
the first Mem et pi ke
wheel s (algned Al'5he b Rarar APOP oo fye Ry, i BOMRLR Sl by
rubberlzedmﬁﬁﬂﬁﬁﬁ“f?ﬁ§§€6gﬁlke mheels contact the “wet' prlnted surface
and continue to h@ﬁﬂwﬁh&ﬁ&h@ﬁlIﬁﬂﬂBBm&@63hﬁp&%ﬁﬂﬂ@w&ﬁﬁbﬁﬂ@N&w@&d@&nengine
603. NPP02 Ll nt ed opposi te way
up to $¥§§6é?ﬁ329%g§ﬁ%ﬁj%m%“m%d¥ﬁ§ un&%g%ﬁﬁgz $%%HWﬁma§me§SEg As shown
in F|guresw%?““EZﬁo“ﬁ%af@@maﬁﬂmﬁgﬂmvh@dp@ﬁ@#mGQWepdsggkSmhbwmxhemHUplexed
print engm@@aataﬁoa%u@ngueﬁﬂﬁeel mtmetmam E»d@glueaa%&ﬁml 613 @Oéeu&heo Riniel ed page
passes bet wee ort

| ke
rol I er and am tbﬁaC%?vn\%va nf%fowaf mé‘B‘Tr %e e%ﬁ%owﬁﬁ‘gaﬂe HE’ t"&f’g action
gl ue wheel cag#Bft 64her mafbinewla;ohverﬁ GTUbis asmssbefh BythGRBr§ &6 moLmottendled oy the et al
support breke™ ghtheddt. 1S transported forward to interface with the powered

axl e 670 by acti A separate notqr powers 675 this
canshaft. Both nglrtl]‘&gé g??f?ésrsgﬂq’g’owg' ST ByPPALY boflpshidt 67PN FELBs . The
gl ue wheel coasme Sl fyr 67 Bucwpdy 8dss 641f fream thaink icadridye 420! ThvexlaXxiecdontdiswi 4 h a
rotating QW&E&I%@I Qﬁx@h B@Srbst elaﬁcsgl: Wcaﬁlﬁﬂp L&ﬁoﬁlﬂﬁ)ﬁihqg%?xglgm%?de%%m rtridge

627. This axle 679 connects to a absor esi ve by

capillary %fff?‘i“% ¢ HiothgH & bl en F‘é%atﬂﬁfﬁ’ﬁi Bivefing ide mpldines¥? Ak REE t he gl ue
wheel 681, our Bdorsdid aparachadoalie dicubsubpoatbiackePind Gingd it SdetleysRibbitha1gs o83 and
SPrung  OULRiRQs & B4 et TEALRE D Rel BOLIPLAL HRRALL R AGKS paNd NI nge
out sideways en the rest of the %/ hr ust orwar

action expddéd hopsingglgeontrangs %%ilosteﬁi“oﬁﬁh‘b yHed PRSI RP (B elue e &8 hou5| ng.
Tensi on sphuringeri&Bbfisd-o6). t he assenbly and effectively cap the glue wheel
081 during bert 8t Yol AAGHIL kY Y el e 2088h, BAL . RASRES 0o LA OLUe

wheel assenbly 6 esl one - ver fica

side (apartertleigernde frpatside @H’i’é@lﬁmé‘fe figst ghoet @hedpeymens a9 it is jrapsporteddppo iteed  down
into the #i mﬁ@glssaﬁaﬁz B3l 3 wiDS- ap;Lr&ma\tUdltﬂatdaﬁaﬁﬁ@én%ﬁﬂ BpIREadhbBk td emzhspage

ar rangemenj ané)p N Soatﬁa %ﬁl ve to eemaelcl:tt}hr}o) durin {)J’I nt i r&gqtrso t hat the
paper novenemnt Pthrough t e Pr i the pi{pist P&B BEHIY SEEI 2R a
separate gﬁlemﬁratffgglmmﬁiﬂom Thl‘FhlleeasEﬁéip@agersmttehehom\rentlterqusfﬁeé@ thehogwewerg |t
requires tdiak httﬁquaeagsspom&econf&pa%&g&hat 08n PhikeddalparhiRl toRRI1bdzRbdes). This

confi gurat.i t hat rection rallel to the long edges). This
9 %m r(equl;]res the papcr tray %m }ng stattion and g)ﬁec?ion station to be in portra1tgconﬁggratlo)n

vt

This may make the overall length of the printer too great to conveniently fit into areas having limited
space. In these sitwations, the media tray, binding station and collection station can be arranged in
“landscape™ orientation (short sides parallel to paper movement) to shorten the length of the printer.
However, the gluing assembly must still be able to apply glue along the long side of the pages. In this
version of wallprinter (not shown), the adhesive is applied to the longitudinal edge of each page with
a reciprocating glue strip.

The “portrait” binder assembly 605 is best shown in Figure 62. It has a mefal support
chassis 686, a sprung molded binding platen 687 that runs on four traverser rods, a molded angled
platen 689 which supports the document 618 after the sheet 604 has been moved across, and an exit
hatch 690 with support bracket 691. The printed page 604 is fed in until it rests on the exit hatch 690,
The binding platen 687 is propelled forward at high speed via a looped system of wheels 692 and a
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in turn requires the paper tray, binding station and collection station to
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page because any interrupfionint printing process such as repﬂ eni shi ng
t he paper %RPBﬁF'Vd?Fﬁ?e‘éﬂgd\}\F‘t%%‘%%@%mappl ied to the | ast adhered page to
deteriorate andAabes@nitkess) @bheely cumectcihe e ativel %3 stespes%tulngla;we al | ow
for positiy r e 19 the pr bi ndi ng.
Furtherm)r\eégj ?h%r%g“ﬁlg ttla%%ﬁ ten%l’%lgsql sli??ilfdl J(E);\/\t/grdm "ﬁm %elfow t%"?’n lageat t he base
in order t"écur‘”’é%w&b?f?ﬂl?%tlﬁﬁfdﬂﬁfent 618 in an over axis confl guration. A
sensor ( not showAkap@ppat 648 &hotkQRIMQE bR b0 staber teeyMdedos @fit & Rashapper

ot or, cr%g"st ed ! Ola? %g [ﬂlne tp(?B 9&S| ttro% m ?ors %9?168'8 e@???oggﬁéq#nd to t he

docurrent t°6 Al mﬁ%edp Taceurater it.
paper tapp@lﬂdeﬁshgﬁ%‘idb%sppﬁfrﬁéf*Mé@tem@@mhﬂﬂreﬁn@tlﬁbde of the binder 605 as |t

i's transported W&Mmﬁxﬁn%l?@lsﬁaﬁh@r@fﬁlsﬁeh% 1% Sed Kl BatbPUOB ofid EBAQ%GICOM rols
notors 695, 697 e winder. shaft 694, the ta per 643 and

the exit hsg‘lfs%rrfn% a]%)w'z%lg Bg)g@ﬁ:cbtg p?ect gocument jams or other interferences acting to prevent the

exit hatch 690 from closing. The tapper 643 also tap aligns the printed document 618 during ejection
out of the binder 605 into the collection tray 619. Plastic foils 698 on the lower front molding 610
work together with the hatch 690 to direct the finished document 618 to the back of the collection
tray 619 and feed any further documents into the tray without hitting existing ones. A plurality the
flexible foils may be provided, each having different lengths to accommodate documents having
different page sizes. The collection tray 619 is molded in clear plastic and pulls out of its socket
under a certain loading. Access for removing documents is provided on three sides.
7.2 MEMJET-BASED PRINTING

A Memjet™ printhead produces 1600 dpi bi-level CMYK. On low-diffusion paper, each
ejected drop forms an almost perfectly circular 22.5um diameter dot. Dots are easily produced in

isolation, allowing dispersed-dot dithering to be exploited to its fullest.
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When a docunent 618 is bound and finished, the powered exit hatch 690
opens. A tanper sensor (not shown) is provided to detect docunent jans or
other interferences acting to prevent the exit hatch 690 from cl osing. The
tapper 643 also tap aligns the printed docunent 618 during ejection out of
the binder 605 into the collection tray 619. Plastic foils 698 on the | ower
front nolding 610 work together with the hatch 690 to direct the finished
docunent 618 to the back of the collecfion tray 619 and feed any further
docunents into the tray without hitting existing ones. A plurality the
flexible foils may be provided, each having different Iengths to
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sharpness (assu "B0%use of the pagewidth nature of the Memjet™ printhead, each page must be printed at

a constant speed to avoid creating visible artifacts. This means that the printing speed can’t be varied
to match the input data rate. Document rasterization and document printing are therefore decoupled to
ensure the printhead has a constant supply of data. A page is never printed until it is fully rasterized.
This is achieved by storing a compressed version of each rasterized page image in memory.

This decoupling also allows the raster image processor (RIP) to run ahead of the printer
when rasterizing simple pages, buying time to rasterize more complex pages.

Because contone color images are reproduced by stochastic dithering, but black text and
line graphics are reproduced directly using dots, the compressed page image format contains a

separate foreground bi-level black layer and background contone color layer. The black layer is
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| ow-di ffusi on paper, of course). The netpage printer uses a contone
resolution of 267 ppi (i.e. 1600 dpi / 6), and a black text and graphics
resol ution of 800 dpi. 7.3 DOCUVENT DATA FLOW Because of the pagew dth
nature of the MenjetTM printhead, each page nust be printed at a constant
speed to avoid creating visible artifacts. This neans that the printing
speed can't be varied to match the input data rate. Docunent rasterization
and docunent printing are therefore deggoupled to ensure the printhead has
a constant supply of data. A page is never printed until it is fully
rasterized. This is achieved by storing a conpressed version of each
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qual ity, OfMif@ BaGRR a8sRd 18896 SoAbObr SnioVBe HleinBA0tiRlied & hLELL €r Page
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whi ch are herein incorporated by cross- reference), ten-point text
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| ossy JPEG gné one.J e conpression and | ossl ess bi-level text
conpr essi oeﬁig neuﬁncﬁ'p% %i s conpact enough to be storage-efficient, and

si npl e enough t oSiage] terheansitimegeyhrrhdlywer tovedag) the hompal worst-case page image size is
2.5MB (i.e. image only), while the normal best-case page image size is 0.8MB (i.e. text only). The
absolute worst-case page image size is 3.3MB (i.e. text over image). Assuming a quarter of an
average page contains images, the average page image size is 1.2MB.
74 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, RT circuit 755, and RF resonators and inductors 756), dual raster image
processor (RIP) DSPs 757, duplexed print engine confrollers 760a and 760b, flash memory 658, and
64MB of DRAM 657, as illustrated in Figure 63.

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
feeds and synchronizes the RIP DSPs 757 and print engine controllers 760, It consists of a medium-
performance general-purpose microprocessor. The controlling processor 750 communicates with the
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expansion during printing. Since text and images normally don't overlap,
the normal worst-case page inmage size is 2.5MB (i.e. image only), while

t he normal best-case page image size is 0.8MB (i.e. text only). The

absol ute worst-case page imge size is 3.3MB (i.e. text over inmge).
Assum ng a quarter of an average page contains inmages, the average page
image size is 1.2MB. 7.4 PRI NTER CONTROLLER ARCHI TECTURE The net page
printer controller consists of a contrsglling processor 750, a
factory-installed or field-installed network interface nodule 625, a radio
transcei ver (transceiver controller 753, baseband circuit 754, RF circuit
755, and dual raster inmage processor
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current and next-generation ce telep one transcei vers, and
The radio transceiver 753 communicates in the unlicensed 900MHz band normally used

by cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical
(ISM) band, and uses frequency hopping and collision detection to provide interference-free
communication,

The printer controller optionally incorporates an Infrared Data Association (IrDA)
interface for receiving data “squirted” from devices such as netpage cameras. In an alternative
embodiment, the printer uses the IrDA interface for short-range communication with suitably
configured netpage pens.

7.41 RASTERIZATION AND PRINTING

As shown in Figure 52, once the main processor 750 has received and verified (at 550) the
document’s page layouts and page objects into memory 657 (at 551), it runs the appropriate RIP
software on the DSPs 757,
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wireless local |oop (WL) transceivers. Local interfaces include | EEE 1284
(parallel port), |IOBase-T and 100Base-T Ethernet, USB and USB 2.0, |EEE
1394 (Firewire), and various energing hone networking interfaces. If an

I nternet connection is available on the |ocal network, then the | ocal
network interface can be used as the netpage network interface. The radio
transcei ver 753 comrunicates in the unlicensed 900Hz band nornmally used
by cordl ess tel ephones, or alternativeky in the unlicensed 2.4CGHz
industrial, scientific and nedical (1SM band, and uses frequency hopping
and col lision detection to provide interference-free comunication. The
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control | ersembg0. Each print engine controller 760 stores the conpressed
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555) di t h%né I?u?ly rendered page (at 559) to produce a printed netpage 1.

7.42 PRINT ENGINE CONTROLLER

The page expansion and printing pipeline of the print engine controller 760 consists of a
high speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax
decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line
loadet/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 paraliel. The second
stage dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over
the resulting bi-level CMYXK layer. The resultant bi-level CMYK+IR dot data is buffered and
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expanded contone color data to bi-level dots (at 556), conposites the
expanded bi -l evel black |ayer over the dithered contone |ayer (at 557),
renders the expanded netpage tag data (at 558), and finally prints the
fully-rendered page (at 559) to produce a printed netpage 1. 7.4.2 PRINT
ENG NE CONTRCLLER The page expansion and printing pipeline of the print
engi ne controller 760 consists of a high speed | EEE 1394 serial interface
659, a standard JPEG decoder 763, a stggndard Group 4 Fax decoder 764, a
custom hal ftoner/conpositor unit 765, a customtag encoder 766, a line
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nunber of specific alternative enbodi nents. However, it wll be appreciated
by those skilled in the relevant fields that a nunber of other

enbodi ments, differing fromthose specifically described, will also fal
within the spirit and scope of the present invention. Accordingly, it wll
be understood that the invention is not intended to be limted to the
speci fic enbodi nents described in the present specification, including
docunents incorporated by cross-refereqice as appropriate. The scope of the
invention is only limted by the attached clains. NPP026-SG 61 CLAIMS 1. A
rel ay device for providing comuni cati on between a sensing device and a
conputer system dihas¢el ay device including: a first comunications nodul e
for receiving first indicating data transmtted fromthe sensing device in
a first format, the indicating data being sensed by the sensing device when
it is placed int.o an epegdatd\fer ao&dilg ammiuicitioh dbtivedd 4 eenfibg &dvicE agledl dat a

form ng parf..af A S terdy A8l .di sposed on a first surface, the first
coded datackgnﬁfgﬁgﬁg fa'lurgFgﬁén'f dots positioned relative to a set of

predet ermi ned noiERALonhhicRRS hbdRSor felyileNEliGAlidRG Hat AnliElaufing.a first
region identit _|nd|§%t|ve of ﬁg¥|deat|% of a region associated with the
first intef PRy Padiddunr BoReicyus & piregamet bt Be eaiglvirngiedif ng dat a
based on t heced intstn oneditcatosifien datlajon am firsacsiet datdfooingrpeni @fat filsnistermelul e f or

transm tti fgholcl®n 9 ﬁﬁps@f}ac.la,'?ﬂg tﬁ:@%&d@(gdaqga&)ﬁpljisfhgq pﬁl?aﬁf}%gdotg 191@1 bd tteBti\tIeh(ga conput er

system 2. (el devi ce according to clarm1, wherein the second fornmat
is a wrel 858t g Prdceminglhdot ppioRt de, indjcating datg meluding s et geiop idintiy t o
claim 2, whdtaiveoibhidentiyrofh esisn Gaxaadwiiahd faftsntgfagt ocol is a cellul ar
network protocol. 4. A relay device according to claim11, wherein the
second comuni cat Presssoreiiuecd ngtngdiessecopd mdicaiing dita poed erebeifivsi indicatisg ponse
data transgidtiRd fromthe conputer system the response data being
identified by the first region identity. 5. A relay device according to
claim 1, wherei na tehodicimtinicames intdlelfolagnstiifibdhe sebdufl @drRing @#ta inh se@ddi ti on to

the coded gat.a. dREndisiplEe i nformati on bei ng based at |east partially on
t he responsezhata. 6¥6Ay§éﬁay devi ce according to claim1, wherein each dot

represents one of a plurality of coded val ues. NPP026-SG 62 7. A rel ay
device according to claim6, wherein the coded val ue represented by a dot
is at |east pariimly\dedet ercoiding do byaith e WiRsid kRNscdndt f3@nablad ar Slrddst Ve to

t he set ofaﬁﬁﬁggﬁgkgkggg_noninal dot

3. A relay device according to claim 2, wherein the wireless communications protocol is a

cellalar network protocol.

4, A relay device according to claim 1, wherein the second communications module includes
a recetver for receiving response data transmitted from the computer system, the response data being

identified by the first region identity.

5. A relay device according to claim 1, wherein the interface includes visible information in

addition to the coded data, the visible information being based at least partially on the response data.

6. A relay device according to claim 1, wherein each dot represents one of a plurality of

coded values.
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positions. 8. A relay device according to claim1, wherein the
predeterm ned nom nal dot positions are arranged relative to a plurality
of nomnal lines. 9. A relay device according to claim8 wherein at |east
one pair of the lines are spaced apart from one another by a di stance of

| ess than 100 mllinmeters. 10. A relay device according to claim1l1, wherein
the dots have centers and wherein the relative spacing of the centers of
at | east one pair of adjacent dots is ess than 12 mllineters. 11. A relay
device according to claim1, wherein each dot has a dianmeter and wherein
the dianeter of at |east one dot is less than 5 mllinmeters. 12. A relay
devi ce according to claim1l, wherein any 10 mllineter dianeter area of the
first coded data includes sufficient information to identify the first

interface.713. AA&aAya&VIQka&b&&nga@Qgrnds W@xe&ﬁ el (ﬁﬂemvllue eﬁkcﬂbﬁarﬁa'ot &Qy

mllineter,dia ar ea the.c (g ncl u icjent information
to identify® Ea Fegl on ass b&’ |ﬂétp8§i“% ﬁ‘ ld?féth'iv? logthq Sm‘glpfea‘?f m

positions,

8. A relay device according to claim 1, wherein the predetermined nominal dot positions are

arranged relative to a plurality of nominal lines.

9. A relay device according to claim 8 wherein at least one pair of the lines are spaced apart

from one another by a distance of less than 100 millimeters.

10. A relay device according to claim 1, wherein the dots have centers and wherein the relative

spacing of the centers of at least one pair of adjacent dots is less than 12 millimeters.

11. A relay device according to claim 1, wherein each dot has a diameter and wherein the

diameter of at least one dot is less than 5 millimeters,

12. A refay device according to claim 1, wherein any 10 millimeter diameter area of the first

coded data includes sufficient information to identify the first interface.

13. A relay device according to claim 1, wherein any 10 millimeter diameter area of the coded

data includes sufficient information to identify a region associated with the first interface.
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