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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 Eﬂﬁﬁ%te and renmote from each other, the
relay device including: a first c Nbns modul e for receiving first

i ndi cati ng data Presantng titeed afcpomer heted typichiyesttraieithsiengiidagust@ W inRitok N a
fLrst 1Or MR dighidfg iiSHE@hladla $BbALRUBORARDRE B Weok{dor® RARL Ay dE V1 CO

when placed intQ an gperative position in relation to first c dat a
form ng palPerse SPoppiiidyit i aglativeiy brlky a9 apnyrogiable ninfpripatienspringed op gensr cap fhe

i ndi cat i ngeasiatt@rcatuoid beicipgrtable tHap Bfdrmpiat Hismdybd/onaasaphd hotlRe 0deehf ikt coded
data and i i LLSst | i i indicative of an identity of a
regi on assz}[(;%;lk,}g)tqll élgg%&}ts{i%%ﬁg%%g}r%?ﬂ%]ﬁ% gﬁrsftﬁ a%ﬂél;hggo Iﬁtf%%évgﬂsl?ﬂmpgtgn .9515? ed to
generate second indicating data based on the first indicating data; and a
second communi cations nodul e fsSUMMARYVeFINYENWOkhe second indicating data in
a second {ornat th t he. second

0 onput er ,system, | n referred. form
format is a cel |ﬁ‘fcgarrd e gont%ijnr?ﬁegt&ni %eﬁés(ls et %Jr?re%’F %LVS% gz'f providige sprnipilien  Gsm
GPRS, or ViEhigee atpeagifeap sgnpipe dofise sndcrorvdipeerervrm, dstrbland vivoehd| tee atdeagtloso f or

recei Vi Ng and@sipaisad thatandulePfstoh BEnCHIRMAILE bep S LRMmdY SLEERDb¥er, kb€ 1 el ay
devi ce |nclead§e§,icgi£{|.nter configured to receivie the response data and

T uflm :
generate a second I'nterface based on the response data. Preferably, the
response data i ncfimdegmanigtens mydyiefr oreividsfirttiitdjcaiingdize atismited from Ite ai dent ity
of a seconghs FsARARSLENA! B bt BRicARE Wb Elf.06 8y ﬂ@gengiggedeg%é nter
c

i ncludes a coded data %enerat,or, configured to dgenerate second coded data
i ndi cati veVi5P PRIFE PSR §IsBiRn indelphton Fyfirst eret Ade fommirena of wilishipterfage

i ncor por atdisgsed he a St omécec hel ddicaab data bl Bivg ae KO Pirtialp bascd BedB6i0 e

i nterface domeldddess MinsiddlaGick ReRE ﬁﬁ%ﬁdtpﬁdihaavél&%tm}e@y b 06, asSRAES iR 2, Lhe

visible info natfl,gpn'bei ng based at least partia e response dat a.
More NPP Bt of erably, the printer is configured to print the second
interface onto tdowoseaondimt fidgaedt Gitoid@licating data based on the first indicating

data; 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 system.

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-wi 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 i nVﬁ'Qﬁ:liaﬁf‘ tHH rintepﬁ c E(%%knﬁtrtﬁ)er@e&}ﬂg kbl 8, sg(%ﬁl&: GlrBle! 39% ddat

foll ows. BRI I%: Preferred and ments of
the i nvent f8% alsl su &W‘%‘é B sy deddymaggye: ofrefprahfy: Uy ‘ﬁ?@l"ﬁ‘& bypEisEe only,
wi t h ref ereticiefrargl abdesptieciclonpanyi ng drawi ngs, in which: Figure 1 is a

schemat i c of a t berkfl,ail RS RaASLNGRAGR 345 BE Alied. 1gtRaos od 11

online page description, Figure 2 is a schenmatlc View o &t %t on
bet ween a ?‘?‘é‘i“ﬂé?é‘@n‘ﬁ‘%‘ty a netpage printer, a netpage page server, and a
net page appl i cat imprafarad éirin, dabigafitie s ink hds GatBSatide SalbaR bao0bs et page
servers ang,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; Fi glfragpagicylagly grefmgdifor, dwraldydaisrdakes thetfouyodf e pedlulaftelephoret page t ag;
Figure 6 is a pl anfbbBWhSiaw: iﬂgu(ﬁs £§dg@-5vid€}ﬂ§iﬂih5hdlﬂﬁ§ MRERs Rechbthefal fBE T A0S

shown in Fjgure. .5 .a a fiel t ensi device in the
formof a Ane B%éoemcpgw inf;ogig rﬂgeje S'f‘gace FIP&X‘E% r?" g?ﬂléf‘a‘?%]“‘feﬁgﬁém%)’i“’é@%sm ng
and decodlfr‘?@ﬂ'wsgorlthm Figure 8 is a perspective view of a netpage pen and

its associated talgﬁl&eéb'}éc@ganﬁ Ia@Jafka R oY'tt@Wn%Qtfbﬁ:wﬂlFHegdﬂé fend fib tﬁ‘e Refspective
expl oded v e, iet page pen shown in Figure 8; Figure Is a

schemati ¢ efmgtf?n(t}]a ¥%4% of a pen controller for the netpage pen shown in
Figures 8 and 9; FI gur e 1BRIES DESGRIBPONIGRRRAWINGSOf a wal | - nount ed net page

printer; Figure fderted afd éﬁc@&h&@lﬂeﬁlg Mn%%nlv@ﬁ]%whb OJescL&ﬁ t%%ag%gﬁaonp rinter

of Figure 111 Fi [ 2a is an enlarged portion of gure how
section of EHE HHES d‘“ﬁ‘rrff?ffncéﬁd]i‘eﬁé‘?ma"ﬁﬂmg@F‘Hégsvméfé@h assenbl y; NPP027 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 ficld-of-view cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8:

Figure 10 is a schematic block 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 11 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 Menjet[err] printheads associated
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 Menjet[err] printing el enent,
as used in, for exanple, the netpage printer of Figures 10 to 12; Figure
e o RREH Lk BT ARl PR b Ofr A8 LR, Bl o E1 f{hL
printing el éments I's a Sertes 3F e i Ve Utens ustrating
t he operatWWﬁgﬁVEF@ﬁSﬁﬂﬁhEf%éﬁ%et[err] prlntlng elenent shomn in Figure
13; Fi gur eFigde 18 1saa RREIE Globl Gagédn@ Ve O brirfer TBoller YHOAE Rltpadd printP AR it h
an]etTNIpﬁgg&Qq I 10, Figure 21 is a schematic view of a user class diagram
Figure 22 1§ a ScC Chermatic view of a printer class diagram Figure 23 is a
schemat i ¢ ¥igwod Uf 2 whpeic bdggern afdupinyed biig ongine 2¢htbliersand Mgl printheddew of  an

appl i cat | oassdeiaaéaumag{n@mon&aﬂ%@wﬁhﬂg&e@4 schemati ¢ view of a docunent and

page descr %sﬁ% ram Figure 26 is a schematic view of a
docunent Jﬁ‘g“ 82 P"slﬂ‘? d’(‘i’?&‘ggfﬂﬂipé‘@‘re&ﬁ?ecoﬁfoé}ﬁfrs@“??“f%‘“%ﬁ l$pddFatic view

of a term Flgdre &l BERatpeaye Cielof Z gl Vet bASGintlieAMHRN] as uRddGM S edfpleSthd

schematic yi |.ement speci alization class diagram Figure 29
is a schem#ﬁ%p%tgr%f%@%s@tperl ink elenent class diagram Figure 30 is a

schemat i ¢ Wigwal 5t a gershyrperviawilf 2 ghallperhef a8 preg otMermet ointinglekssntdi agram  Fi gure
31 is a schgpaig § a\ger%wopgers CB%REJ\JS 1lﬁgt?aqnggt'i19511¥éra £33 d fa%l%ﬁfﬂetnf Qupe 32 is a

schematic view of a formclass diagram gure I's a scC C View of a
di gital i nRemeptsbemdpEigiald: Figure 34 is a schematl c view of a fi eI d el enent

speci al i zakig@sroah ﬁ[&&péﬂ:h&@ﬁe&rﬂfa shEﬂgagﬁaaatSt&ﬁa@wﬁimé}@amljngmeéuew of a checkbox
field cla dlﬁq rri1 ! ur e slascherratlc view of a text field class
Slﬁ__]% ema1 fausefc as

di agr am ur e 2 Sch TS Ui of a signature field class diagram

Figure 38 ]flsm'fa22fl$%%ﬁhﬂlflatﬂqwmofanﬂnmpiaisdmr@c,essi ng algorithm Figure 38a is a

detail ed fﬂrlgjf@ﬁaggScmnam“sgfgge&iasstd;@ajnl owchart of Figure 38; Figure 39 is
a scherratllg; 2e4w of . a page serve ng%and el enent class diagram Figure 40
is a schend Vi BB Pl g rRieatpa shssidBEPBn ¢l ass diagram Figure 41 is a

schemati c EAMSOSF a sahehatwom“t '8 dpcinstnt gld ages deborpgipaaigss diddPRO27- SG
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 ficld 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;

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

vi ew of a comm ssion paynent protocol; Figure 48 is a flowhart of
docunent processing in a netpage printer; Figure 49 is a schematic view of
a set of radial wedges naking up a synbol; Figure 50 is a schematic view

of a ring A and B synbol allocation scherre Figure 51 is a schematic view

of a first n scherre Figure 52 is a schematic
Fi

view of a s%h %sl%ﬁe%a%@é(”nq%l}ma%mﬁ 6¢%ti on schene; Fi gure 53 is a

si npl e expf%‘t‘l%ﬁ IW%WHBFCTIWeOfmwaCyPilq#tdeirveryFrogmle 54 is an expl oded view of

the ink C&F1§tfré4ﬁg§ascEdn@tﬂd’ﬁev%ahﬁ)eﬂmlpﬁhlfest‘éfassuiﬁér@ﬁ quarter views of the ink
cartri dge thg%arter vi ew of a single ink bladder;

Fi gures 575 n%u%%g’maw 0efragll GG FUM°hal sections through the ink
cartridge; Flgqi-’?@uwescmaiwswwtfflamsubhmsaenmuacrot,er view of the open nedia tray;
Figure 59 Fi@r@ﬂfﬁmﬁenﬁm%&‘d@&ﬁr@igsm‘ﬁb%eﬁf rhddgy; €l ectrical systemof the

printer; u a_rear three-quarter view of the electrical system
Figure 61 ﬂfg'g%l&f‘?%fg(lwcﬁaﬁtroggocﬁtﬁeﬂﬂr%*ss% BB I6iP3eE RESKal | printer with the | ower

front coveliguetfovedhemald Gaw & a 62 of radih wedged thaing tnd Qugdl; t he bi nder assenbl y;
Figure 63 bgudsoiERAkadi RN EL adleth bl aﬁo@fﬁmg%ggmgl ue wheel assenbly;

Figure 64 1S a sectjon_throug bi ndi ng asse and the exit hatch;
Fi gure 65 §&wy t%arsé]é‘m’d'i“h‘%"ﬁ"s‘iféﬁﬁwm@lce%i B lﬂllﬁ‘taé?ﬂfsél@@e’nodul e; Figure 66 is
an expl odelelgweiz\dsa)afcheaﬁnduirtueﬁfaascﬁldmiﬁgiuhﬂDsyEbgun@atﬁ,sthan@ top three-quarter

view of thg nedia &fav. oLl s a section through the top part of
the printer. DETAI L %Eg%gl‘"ﬁ% ERRED AND OTHER EMBCODI MENTS Not e:

Menj et [ er rﬁ‘gqr?%ﬂ“reﬁﬂ%leqfﬁ?VkOf@feuﬁ Pf\?é‘gfbrook Research Pty Ltd, Australia. In
t he pref ermigek Brdndir 6BAke-qahi® vieRyd@teikRattrRiggonf i gured to work with the

net page 0 ter syste tail ed overview of which foll ows.
It will %’wﬁg%aﬂgﬁéeeﬁyﬁ%ﬂewo atsmgg]\lfé(%§/ag‘l?ﬁpl enentation wll necessarily

embody aI IFl%lfeséYFe’iﬁd%s"te lgifral pidongisusinal seationdliratich the ik dareidgeensi ons  di scussed
bel ow i n r%sgmﬁ@t@@@q@a@bﬁwgy@g@mmm% er, the systemis described in
its nost 58l et eﬁml [ mto rreduc il} or. external reference when
attenpting 10 underet SRdTPHE "E¥R 3‘3( SWP(?E tH&Hr ef erred embodi nent s
and as pectiEgugsfo0tidparean thess-aprrted wiprer the olncﬂmvpbswm

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

In the preferred embodiment, the invention is configured to work with the netpage
networked computer system, a detailed overview of which follows. It will be appreciated that not
every implementation will necessarily embody all or even most of the specific details and extensions
discussed below in relation to the basic system. However, the system is described in its most
complete form to reduce the need for external reference when attempting to understand the context in
which the preferred embodiments and aspects of the present invention operate.
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NPP027-SG 6 I n brief summary, the preferred formof the netpage system
enpl oys a conputer interface in the formof a mapped surface, that is, a
physi cal surface which contains references to a map of the surface

mai ntai ned in a conputer system The nmap references can be queried by an
appropriate sensing device. Depending upon the specific inplenentation,
the map references may be encoded visibly or invisibly, and defined in
such a way that a local query on the nppped surface yields an unanbi guous
map reference both within the map and anong different maps. The conputer
system can contain information about features on the mapped surface, and
such information, eved , has on na ref erences sup. I|ed by a
sensi ng devi ce usg%[% t%ﬁ‘a‘?htﬁépre Hedéonélﬁr EX: etel??{?plory?rﬁfomé'ﬁte'g

retrieved @&ﬁf@ﬁ%éaﬂ%ﬁm4@ﬁﬁﬁdﬂ“&éﬂﬂ@ﬁ@lwﬁ%&hmﬁh@mmmﬁ@&an@dmbymmhémconputer

system on heia | daifdfined th @ c@ﬂﬁfeﬁﬁ;@ﬂém' ’ﬂher@a%[:}@ﬂaﬁﬁ:ei Qantb@Q]u%@ 'i)?taﬁ”épp'fophﬂé eraction
with the surfacdemg

eat ur its preferred fo systemrelles
on the production eo? epem?mc? Wﬁ%hﬁ PR ’en%Pa&eP%th\/\tnL? hap W%feﬁ%?ﬁg’@’ggerﬁé%dé are
pages of tysikly Olglrl‘afaﬁv,@sd daficled mgég v ithat ®bcad queny e thamyppphgpeice yielistn Whi ch

work |ike inbhBgacd xhéberef#‘e&e 8@ Suthin |3 04 HR Arktidg liBre R} %9@%9&@&9&&&96 using
ink which is subs antla %% invisiple to the unai ded human eye. "The i nk,

however, aff8 e’ fFagreyen the mapR suhge: §’§jn“§‘é?'d”f5’§71"’"é‘ﬁ‘ GHRIEEFFY i magi ng
pen and t rimsgen mmeadfeteuces mplmebspeasgsms yiodce med With b @agpedsheiace atle fnfkmatiomct | ve
but t ons an:ﬂusl}é!tﬁé;@& bl Ifa?ce a9 fcﬁﬁ%? ao%@&%vh?cﬂ QIG%H&QJCII bgi Iﬁ%‘%o%\%utteb s}sgg on%%lf 9 request

information fromthe network or to signal preférences to a net twor Kk server .

I n one en’B%?!’FWéﬁ‘Preslfoé%“’W?PF{a@hs’B?mﬁé’ﬁa’lﬂ&) e shrfpcef§3re i s aut omatical ly
recogni zed and cbnieptRted GmChaMUEbRE syl rdits bheeN@IRARE oSy&k einadl | OWi ng
forns to natures. re orded on a
"net page a?gte%ﬁit%%m gtg}r%eprrgég??r f’%gp&q h%s a%gn Terae? ¢ AN P8ns to be
securely Buvhigh vokbke 1ﬁ%’a“iul"‘i’ vt Reges daformatin lgEﬂﬁ%deim epclppaznesing inkethlide 1 can
r ﬁpr es elnlt s@bstantiaAly abisibMeo o inidediivgian 6@NThe B, fidwele tifld {Rerbly thetBddd Bk, ROt h

physi cal | y n ropica ", Vi a connunication
bet ween t hbee s&@edtbg (%Ei arﬂ;' gn%glg%%n’amﬂr 1sm1t%d%1t£e negéa es¥s ShOWS a "Request” form
cont ai ni ng nane Wprﬁmﬂ@s@ #efive battonand h@ﬂéiﬁbmﬂtﬂﬁbm#ﬁeoﬂl be Thekeheithphg e

consi sts qfengfaﬁxlastenfelafaaona&oafmah@dorwﬁi RGighd] prdilr@icds MK 2 net@hld sGsled ogata 3
printed as, B (fol I etcttl ortlwg)fb thangi using. invisi ble i nk, The corre(ipondl ng
page descrl B Stst & ?nh%n tﬁatggé avomarigaly recogpized prdyeeaverp ¢

i ndi vi dualcoép‘éwmﬂtls tt@ﬁletpdsesmtempélg\eng forms tplerfiled il lapthertembi@gamishigattdae t ype
and spati abcofitd 6N ndia@NS) amARRN vt AV EcofhRIE Blasdohior 1o lgees?él'u.refl el d or
button in the.exanple to allow the netpage systemto correctly | nterpret
input via® &R t page. The submt button 6, for exanple, has a zone 7

whi ch cor r espond4s flestrathdin Fpate 1ad préweti @etpagol cdnhrepresedh hﬁsq@md&,mgv}gmaahi c 8. As
illustrat Q:gﬁh&l I.E bﬂéﬂé ﬁ'selzbothtdﬂ?smgl%égmgt? %rﬂ%@ p:;]gQ ]and aele@&tﬁl cﬁyr Q«%co%%c% Whl ch is

shown in ur es in nore det a| ow, wWor in
conj unct i d’ﬁ ot pgm ﬁ‘@tﬂﬁa{”@@a‘gﬁ EysfymeFhegEpmple shaysayy B@P?ﬁétforemﬁwm ﬁﬁl(ht i ng
appl i ance dfidess igdeand @ bdbmiduian. TiBhEthge Useists Jihy@appie Bath S piivtddQkiBS GisiRld chi,

and coded data 3 printed as a collection of tags 4 using invisible ink. The corresponding page

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

As illustrated in Figure 2, the netpage pen 101, a preferred form of which is shown in
Figures 8 and 9 and described in more detail below, works in conjunction with a netpage printer 601,
an Intemnet-connected printing appliance for home, office or mobile use. The pen is wireless and
communicates securely with the netpage printer via a short-range radio fink 9.
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comuni cates securely with the netpage printer via a short-range radio |ink
9. NPP027-SG 7 The netpage printer 601, a preferred formof which is shown
in Figures 11 to 13 and described in nore detail below, is able to
deliver, periodically or on demand, personalized newspapers, mnagazines,

cat al ogs, brochures and other publications, all printed at high quality as
i nteractive netpages. Unli ke a personal conputer, the netpage printer is an
appl i ance which can be, for exanple, wall-nmounted adjacent to an area
where the nmorning news is first consuned, such as in a user's kitchen,
near a breakfast table, or near the household' s point of departure for the
day. It also co t abl et op sk tab and _m ni rsions.
Net pages print edqgetsnemh% prmler E(ﬂ a(g?e%m& fobn s FI o‘rzlhlc?sE TG PR tha%sé 1%oaf“?use of
paper wi t hdepgiged {1 mate %@ésbebml i Piftf%ﬁcaé‘tlwm pyriogitaliynor ont denaed, | ppwonglisdd um  As

shown in Fhe@ﬁfaﬁer@ ,ma@d&ﬂeﬁ@it@@@,aar&ﬁﬂeslﬁa okhait RibAGESs Wit Rintel &t ﬁigﬂjﬁgh %E a OR a
t he

printed ne muni cat es a short n adig.link 9,

i nteracti olrll1e 3 gt% Pa U& il n’?‘ma CORST t%r’}e}li’f‘%rp“%'ﬁrlls %‘gﬁ’a ang i Ea e ct i on t o
t he rel evafer exnlemlpa&g@fnqgug@ aéleqevte«p anf|z@eafwihere ithe remeetedt is Gt cobsamedapph spn i at e

Ci r cunmst ang@srs KithRn, RAHE bRAIRLEELIS SIS B AFRF PV b HEs $7 96 dE;QItQQJPl i cation

conput er softwa r et page application server 13." The
appl i cat | offmELP lrﬂto?réflsﬁlﬁoﬁ%f’ﬁa?ﬁ YT VFE&onse which is printed on the

originating pri niepagesTiripted etdpageinsyf streumptisn ¢oedide he est-osabl pyperaitiethe

conveni ent g dhnddfia BELL6E SEL IR B um. by being used in COI’]] unction with
hi gh- speed m croel ectronmechani cal system % based i nkj (Memetferr])

printers. In the®priorais Bigue gy the Bﬁ‘tpaﬁbl’@ 10 t‘T‘ﬁ% oY, they @pask a‘ii‘é’l“y‘ mipgh- speed
and hi gh- gueahgetlyand pininfithicites, visa shad@anpiiadio aﬂa‘gonﬁabelneu&xﬁo ﬁﬁﬂﬁalgéfﬁ[n&:r Ther i tS
prefer red ffifo il REIReRHUB {CAL AlalARwldl el IVRE G650 %e“ gtics of
atraditio newsmagazi ne, such as a set P&t fer-si ze g pages
printed |4PPIpRae ESIGH hsFpgs Siveragnds BGRrrfePorditfersiees fodlpplb@[@y theg ation
and conf Orsio&bzire rdhaiRgl ba BGetpakh appmeinp@g@vep N 3. Nithe lappBiXdhibo kdrfer 1B irdfAWettDa

avai | abi | Ixte%; 1%% prioadband {thr‘?r net access. Cable service is available to
95% of househot ds 1 n"the rted sta es and cabl e nodem service offering

br oadband | nt er néke I&E’é@sssstqﬂsls ailaflwwdeabiaim@tﬂ@w@i@ﬁzo% piferddeemboditidae  net page
printer caw bain,z,sese@mfoamnonvunthmgilspée@hn&&m%ﬁfeéh&ﬂ&l syBikth awEM B) daQQGRJet del i very

times and [ e de the n m ca be enabl ed
usi ng exis em5: ) né%rrelrguher?f(etf%rteda ﬁetg‘géfhnﬁwynfegapggy %;{sﬁ??ﬁ %eq“%lﬁ’ét emwi ||
oper at e noirting ipwkde Immafwdlalble tohversethas. dn iverrifesd fanceptra @bﬁcm@mhas thonsunmer' s

poi nt of VingMéal dhktaddribRE of amggfai%@stnﬁgaz;ng%udﬂ% P@%]eﬁt&%ﬁz@ﬁbés?pﬂ&%hgtgd on a
private intranet. |n still other embodinments, etpadcie systemis hosted

on a singl® C?W'Brtﬁ“é’?’thBlfiescb(S’Wﬁ?gétPeré‘ﬁﬁﬁP'éﬂ“gﬂ‘é‘\ﬂaﬁ‘{e‘:"m&ﬁt& haadlige.yr i nter. Net page
publication servé&kectpdge printtrveploietipagevingatlbility af gogibml Ininteeacdso Caled | ver
print- qualily lspaumablg?ot ésﬁkﬂéf htoﬁlse}{bﬁfs 9@&9 Llﬂﬁédrgta?gs and 'Oid ﬂwe&%gmgy&#ehﬁgat rons

are delivered automati cal subscr i bi 836 page printers via

poi nt cast i FFEAGRt ‘1“?,"3“3‘? PlFf‘QdYI atilable it 201rab e ol s netpige Bid Icqudsg operate
publ i cat i owigh shwver chirlettiptiseblst aiitllohgar daitdreting @eil6wkir gkt alitndhdétd] thahopager
profiles.

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 Internei protocols, Personalized
publications are filtered and formatted according to individual user profiles.

A netpage printer can be configured to support any number of pens, and a pen can work
with any number of netpage printers. In the preferred implementation, each netpage pen has a unique
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A netpage printer can be configured to support any nunber of pens, and a
pen can work w th any nunber of netpage printers. In the preferred

i npl enent ati on, each netpage pen has a unique NPP027-SG 8 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-commerce paynents to be securely authorized using the netpage pen. The

net page r engIﬁITﬁEI'aA hOReHSR 4§ have @ @&@En‘&? oft dIBred lﬂg&?% MEE ox?eaapsggﬂgcgtg g%%{ L uber ra].tete p?ﬁg

pen vvlth a_previqusl i stered ghat ure

user's i de?l"tpfl"Il @ gﬁs aﬁg’ﬁoﬁﬂ’el‘sé’e“’s%‘fu%‘fl a @tﬁgrprﬂilﬁﬁ%ﬂt‘ MBSt Eaf HSFP@@ be used
to verify pldihcntumtsywerArapehcaucmmrﬁr t he net page pen includes f| nger print
scanni ng, verifi %dne{pggeq:eﬂ:amalsgﬁe }Q?iytergy wite neg)géegrgglg atiod 3 Ir%[rr dqusder Vel’g

Al t hough a net page printer Iver peril S suc
newspaper Wit FOGtPaRSt "ai“h%"é‘?“v‘én’fhils(ﬂl\‘owﬁ - COEHISTC BT FOgh&rSe@IetYewénpmte@ del i ver
]thnsoI i Clb t eghingUhk ndiaizd penl Mhd hcSpafy &ﬁlewahagsenfeﬂﬁdmpaﬂei ﬂ@&lguand@cép‘ﬁﬁédsbypﬁé 'h0d| cal s

rom subsc orized saur ect, the
net page prééﬁ&&&eﬁ)gﬂﬂﬁw%o\%@%ﬁﬁ%ﬂa AP IRYRS {o amfleng%?i: gllffﬁ'f ‘i',‘W P48 i si bl e
to any j unkCHREICICe Fekh Etheldigpsrics pra absebeaistddneerifyidentty. Aoversmaf the wthdgegss. 1
NETPAGE S Yisdilivt #RGhlint ReTiRE <Eaghn @m{vam%lnetb% c [pBuai¥SLAm | S descri bed

i

using a Unified el.ing Lan gram A class diagram
consists of a se }b%ﬁlgtgft‘ge ass%léy %’%{?{epc?fl‘g%aﬁf“ P S BACHE FEVPERH t wo
ki nds of r‘@F@FﬁU@qﬁgﬁﬁf‘ﬁsﬁ(ﬁaﬂé‘ia@bﬁ ¢onfimred gtvehte deiverametidicdjunloms!. &nid preferred

general i zafofnoﬂ%myﬁéhv% a:@aislﬂaﬂl ﬁ&&[b@é&%&h%é QJlﬁnEéd@cqm%i 1l tﬁkﬁ ﬂeanfﬁi" P
bet ween Obll cts stances of cl asses. generalizati on

rel ates eI pﬂmlf;r 1§§%1 3 ‘H§ T FETORR: Sigh ‘Sn“stﬂﬂ“etofaBY jugkvmpilsr WhY: i f a
class is tlhleugthiteiafhowumh@omﬂ@ddwedl obj ects of that class, and class A

is a generflizat \ppa8E sfdrawArcebRe B is sinply a subset of A The UM
does not di rectléwﬁuggcort second-order nodelling - i.e. classes of classes.

Each class is dr todebip fhe fyem if %@bF%mWPWﬁFWO%MWﬂeN@MH ass. It
cont ai ns &cldsi didgranf. A clabsalisgtatarchibists@ba @f ofbobject Elhs8& SonnSBRBY &laea]sﬁlﬁspiﬁutt\bte nane by

a horizo ntlél{ds M r@l@non&ﬂg ad 0% fnélteﬁ(ﬂgrs atggcxﬁ Ql?sragé %e%e@%mgtjoHs Bﬁm FSSDCI&?(EP e rS epar at ed

fromthe attrjbute |ist orlzona o5 whi ch
follow, HORelRdof rﬂﬁ@?%’d’lbﬁtf'@ené’@é‘“hé?féPtW?PédﬁailféﬁOfchﬁesaégwramahmelﬂtss drawn as

a line joi aﬂtuilglakswpaﬁﬂ oafBSeE‘tﬁlderﬁ@Tdthma k‘dllywﬁ@-b@,l kredh128d is @bl dness a@ﬂl@ sob kit the

mul tiplici n I|ct An
asteri sk (&%ém% c#l Jgglaggsiggl ? 5Twa§ztau°n 0? His Bn?‘ éﬁ, S‘é"p esiLl ¢ ‘%r;\rr@ Each
associ at i m%oeb%fh@ﬁ%#lgpoﬁéﬁﬁ@}dt%fw@ﬁnﬂ tis. qhiam%of%mis is also optionally
| abel | ed at ei t heskh aad isirdwh at @Qctﬁz@i&@ab@lfed%ﬁth@ﬁ&ﬁ&ﬁ %@Qisrlgcoﬁlaﬁ§§hst€p open

di amond Itgedalttgﬁgeg 3 tgegclaas'g ?]rgla& %rom thg' E%%%Bﬂ cqug?r.]%a(l ime g’ﬁ Lst of thé (’)peraa{lltgns l)fs drawn

at the aggre assocl
the class, separated from the attribute list by a horizontal line. In the class diagrams which follow,

however, operations are never modelled.

An association is drawn as a line joining two classes, optionally labelled at either end with
the multiplicity of the association. The default multiplicity is one. An asterisk (*) indicates a
multiplicity of “many”, i.e. zero or more. Bach 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.

When a cIa_ss diagram is broken up into multiple diagrams, any class which is duplicated
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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
generalization end. Wien a class diagramis broken up into nmultiple

di agrans, any class which is duplicated NPP0O27-SG 9 is shown wth 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
foundation on which a netpage network 4s built. They provide a paper- based
user interface to published information and interactive services. A netpage
consists of a printed page (or other surface region) invisibly tagged with
refer ences t Rown wﬁln asged 1?1('5'1 it Oefmt he, g 'luch eefmgsnltl Ilt? s@ravgne
description I'S mai ntalrned persis fq by net page page ST 0L} ¥ithe page
descriptioﬁﬂﬁegmeH@§eﬂhdk@F¢|bIe Iayout and content of the page,

i ncludi ng text, oEaBESS and inages It al so describes the input el ement s

on the page, includin hy | inks, and, i A net page
al | ows mar ki ngs %‘a&egﬁﬁ' é*i’?i‘ac’ e“H‘b@ﬁ ngipeep pegwork ﬁfq’ggcg’eﬁ” BmPSIge a paper-
si mul t aneobesddysar afsrfage édpubistiedprfonesmaen ibyrattiveseridepage system Ml tiple

net pages can sharAenetJage SANRs POYEARASHEd RE oRB: sullLeY, ) mtvglb@h!ig% iput
through ot her wi se | itiical 0?g]es to_ be distingui shed, each netpage is

assi gned a aITIREhE gy faertignof & paegrfibe onlinepage ‘ieﬁﬁnﬁtét’é‘ igppfnginer é‘i‘i’t‘“‘iﬁ‘ﬂ%cr si on
to di sti ngu sivirbetpagesnrve. Tepyscldascgeion devbes e visigé pagesd cimatoMmiefregence to
the page dﬁaga;tgptito ahRs SRCAAST gls@dttrrib@st @9 utpetgaemmg OL et oﬂe%‘t Fh%ciufhhgs t he

uni que page on I't appears, hereby i ndirectl I'es the page
descri pti o'F’r‘“"th]éYpFraﬁ“ And dput figldat 4 Prteree pllow's gigpkingb wpdei rerlr wtperrevepag és

Char act er i sitthee % h&fsmhlhﬁeduagSapﬁi‘eﬁaxdﬁ.ﬁ@ﬁdsdﬂ&fﬂthbﬁetﬂiﬁ@é’@stdﬂt ail below Tags are
printed in infra n

infrared-reflect %ﬁp%g@lﬁ%ﬁgéﬂ&a}eg&ﬁgﬁe %S%d%#gg %‘i"i"i"%‘f ér0 aarce“dm cfuéthgt hs are
i nvi sible t@mﬁednmrhwgeyebwman@de@a@h Tefpagedeaiiengd pyoiqye guge iddnté“@ai”es i mge
sensor W tlbhgammp@ﬁmpﬁﬂpaeheloﬁaoldtsargulsﬁet\@aid»erysagtsﬁdbéayf@@agag ea inmage sensor
in the netpage pegn ta i S transmtt.ed the netpage system
via the nearest ﬁe r‘%ereme E’edrltetpege eﬁcﬁgm 3 encogd (5\,1 P etgdsta%to%e E‘%r‘fﬁ{ﬂ?ec fes with
the net pa'grequppzignplervhnh laapaeasﬂn@ndtthereangléqucebdrl@nﬁqsm@ raalgsription Thefaf ket ent | y
smal | and ﬂ@ﬂﬁ@lﬂy od ﬂoﬁfligﬂﬂ tepade. ¢HhARcterREAR oﬁtﬁékaffs%}e'd@@ﬁﬁéd inlmﬂealh el bél(ﬁr@-St one
tag even on a Si e clic e ortant that t en
recogni ze the paS% FHP gﬁlﬁ‘¥ B‘d‘ré}i‘*f %SOISﬁvee%?rymi’ﬁ‘EbgGF C‘Ytllcd‘rts RirERt-e e %age

si nce the sught eraditirppapers Negtidiae{l egwlenFagme aviibierte dre-hoopr eetbabiry esitcoded t o

nmake them paseawst,;ydsta@iileri@@tns&qmﬁwafpaeﬁla%tt&ge The net page page server
mai ntai ns a unique p Sge instance for each printed netpage, allowng it to

mai ntain a di sti AdESESLY PLEP MmAEHIPER ﬂ\‘/‘afti?f'égzpeiﬂcﬁ“dihﬁﬁﬁtm? s Byt Tt he
page descrigtingpact gistemeaciy nprisnicpagepetipafie. peli @/irclek atdiconsitiqtebetivben t he
page descr it icQRnted Jies RADEndeRRhAME SragAfds 3%& : mgﬁ ﬁ]q dﬁgélpagﬁ ed ke OOWN 1 N

Figure 4. The page instance is assoclate net page printer
whi ch pri rﬁegaanlr?hably image ai least one tag even on a single click on the page It is important that the pen

recognize the page ID and position on every interaction with the page, since the interaction is
stateless. Tags are error-correctably encoded to make them partially tolerant to surface damage.

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

The relationship between the page description, the page instance, and the printed netpage
is shown in Figure 4. The page instance is associated with both the netpage printer which printed it
and, if known, the netpage user who requested it.

1.2 NETPAGE TAGS
1.21 Tag Data Content
In a preferred form, each tag identifies the region in which it appears, and the location of
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and, if known, the netpage user who requested it. 1.2 NETPAGE TAGS 1.2.1
Tag Data Content In a preferred form each tag identifies the region in
which it appears, and the | ocation of NPP027-SG 10 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 imediate area of the tag, whout the sensing device having to
refer to a descri ption of the region. net page pen may, for exanple,
illumnate an "active area" LED when in the zone of a hyperlink. As wll
be nore cl ai ned eI ow, referr i. ment ag

cont ai ns a%gtag &fl&emé% Al ailsﬁ\?(énrtaiman °¥ ?hurc ﬁg)gpemfﬁmﬁs% e ‘?rrtﬁtg“’f al

det ecti on, taarmlewlr\|ﬂfzs>lf\a %sbltstnsly,i for pappbiod mnnlga tadg esensimf fdedde tofpreaidy ferdlrapk | nduced

by the sur&a@aav@sf abmnctleheas&elat@a agh Bk AeBSiTate Jéaeoftﬂﬁg@ Rl Eha MnYind del€e t he
entire p e aredsu |C|ﬁ1n ésmall and dense ar. ]izli[@%dthat t he pen
can reliabfy H?ﬁ ¥ 9P IPERER oS e reley A RaRF TSR ™Y qrﬁ’ﬁ’?’@ O RRRGH “BHE page. |t
IS |rrportam¢a tHarhehethpene ofedagrinke t he page | D and position on every
interaction w thl Q& RadR cledy1efaibdelbPlifl ACEL QAR bR AERh B8 Soptalnd af

preferred enpodi nent, the region to which a tag refers coincides wth an

entire pad@ly EATPZEHEvFiay SBRTeryish é’dﬂ‘é’&al drteqting 2pdyphichassstidy mmgpigEtehony nous
wi th the pdige of Dy efrpidiacepirgibe @ifacaki yhhe stdidg pragssaipeas freferkibly Gk e kntire
enbodi me nt}ﬁge medrer sﬁﬂi'c@ﬁhytsﬂaly\@h ﬁ&se@y E[rﬂ?ge& ﬁ]l:’it%e peﬁ @zﬂ rQ%bl? gnagg B leﬁgt Oﬁey ta; subr egl on

of a page of other surface exa can col nc %Zone of
an i nt er act'FaR2 aginglyslik UHFhﬁPa&ﬁHF’éHnR?ﬁ@é*hﬁtH]@ ReR PSR thy RagniDoindl esitioy ot dent i fy
t he i nt er aGtry ierelicE the pdoadinee the mtefEa@ndiafaﬁleEI el dPreci sion (bits) Region

| D100 Tag 1 D16 F ach ta s 120 hits o |normat|on
typi cal | 3 al | oca%%géeaf%eg n(%)bzv?/l%mlen t?“b%lgl tiw lcﬁs{; R AR A Eaé’a%tanm ty of
64 per squf Bergien D ercadsd bite edytherefors gynoemoys ‘&“hrtbfgﬂa ﬂ’épigﬁ oyphick 0 1024
squar e i nchesg apb@fsgﬁroﬂiél%dbﬁdlﬁerfsaiﬂe &glomrm@d aqa@rﬂéférmmu&rymm&grﬁw&glwcr easi ng

e 570 | B LR Sho BB L DR ARHL LR, LE0L P2 TR, I

di fferent W}é@ceﬁnﬁl@t@%@)@nﬂw@flglenhﬂehﬂmwm@deeleme@ 2 Tag Data Encodi ng The
120 bits of tag @Iﬁﬁ@lafagdgtgdundantly encoded using a (15, 5) Reed- Sol onon
code. Thi §—elds 3 encomﬁ—bu- s consisting of 6 codewords of 15 4-bit
synbol s edch. F#lfe (15 "%‘5'3'8'6 Sh1 | ows

Region ID 100

Tag ID 16
Flags 4
Total 120

Each tag containg 120 bits of information, typically allocated as shown in Table 1.
Assuming a maximmun tag density of 64 per square inch, a 16-bit tag TD supports a region size of up
to 1024 square inches. Larger regions can be mapped continuocusly without increasing the tag ID
precision simply by using abutting regions and maps. The 100-bit region ID allows 2'% (~10° or a
million trillion trillion) different regions to be uniquely identified.
1.2.2 Tag Data Encoding

The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This
yields 360 encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows
up to 5 symbol errors to be corrected per codeword, i.e. it is tolerant of a symbol error rate of up to
33% per codeword.

Each 4-bit symbol is represented in a spatially coherent way in the tag, and the symbols of

the six codewords are interleaved spatially within the tag. This ensures that a burst error (an error
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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 NPP027-SG 11 affecting multiple spatially adjacent
bits) damages a m ni mum nunber of synbols overall and a m ni nrum nunber of
synbol s in any one codeword, thus maxigising the likelihood 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

structur €S, \;Tﬁ% n‘iluﬁtplsel% ugﬁr}ﬂad %gn!t %}% % dagsaasr%’u R0 nun{ber (_l}esymf)o)l(s veraﬁliﬂt%gzt t he
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g cu'cular 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 int Figure
48.

The 15 4-bit data symbols of each of the six codewords are allocated to the four
concentric symbol rings 18a to 18d, shown in Figure 5, in interleaved fashion as shown in Figures 49
to 51. Symbols of first to sixth codewords 520-525 are allocated alternately in circular progression
around the tag.

The interleaving is designed to maximise the average spatial distance between any two
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The 15 4-bit data synbols of each of the six codewords are allocated to the
four concentric synbol rings 18a to 18d, shown in Figure 5, in interleaved
fashion as shown in Figures 49 to 51. Synbols of first to sixth codewords
520-525 are allocated alternately in circular progression around the tag.
The interleaving is designed to maxi m se the average spatial distance
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moements. Once its second-order moments are normalized the axis target is easily recognized. Note
that one third order moment is required to disambiguate the two possible orientations of the axis. The
shape is deliberately skewed to one side to make this possible. Note also that it is only possible to
rotation-normalize the axis target after it has had the ring’s normalizations applied, since the
perspective distortion can hide the axis target’s axis. The axis target’s original rotation provides a
useful approximation of the tag’s rotation due to pen yaw 29.

The four perspective target structures 17 are the last to be located (at 30). Good estimates
of their positions are computed based on their known spatial relationships to the ting and axis targsts,
the aspect and rotation of the ring, and the rotation of the axis. Matching proceeds by applying the
ting’s normalizations to each shape’s moments. Once their second-order moments are normalized the
circular perspective targets are easy to recognize, and the target closest to each estimated position is
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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 |located (at 30). Good
estimates of their positions are conputed based on their known spati al
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observed on the tag and the known spatial relationship between the pen’s physical axis and the pen’s

optical axis.
1.2,5 Tag Map

Decoding a fag 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.

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

The tag map for a region must be retrievable via the region ID. Thus, given a region ID, a
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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 A tag map reflects
t he schene used to tile the surface region with tags, and this can vary
according to surface type. Wien nultiple tagged regi ons share the sane
tiling schene and the sane tag nunber,i,ng scheme, they can also share the
sanme tag map. The tag map for a region nust be retrievable via the region

I D. Thus, given a region ID, a NPP027-SG 14 tag ID and a pen transform the
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of a docunment and page descri ption ragramis s
using an appropriate sensing device in order for tag data to be read by the sensmg dewce 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 systemn a document is described at three levels. At the most abstract level
the document 836 has a hierarchical structure whose terminal elements 839 are associated with
content objects 840 such as text objects, text style objects, image objects, etc. Once the document is
printed on a printer with a particular page size and according to a particular user’s scale factor
preference, the document is paginated and otherwise formatted. Formatted terminal elements 835 will
in some cases be associated with content objects which are different from those associated with their
corresponding terminal elements, particularly where the content objects are style-related. Each
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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 printed on a printer with a particul ar page size and accordi ng
to a particular user's scale factor preference, the docunent is paginated
and otherwi se formatted. Formatted terginal elenments 835 will in sone
cases be associated with content objects which are different fromthose
associated wth their correspondi ng termnal elenents, particularly where
the conten r related, E NPP02 7~ SG 1 ed | nstance
of a docun"gsnt{%gﬁtg‘gC§ ﬁa%c aI s%paée S also %:’S glgae grral: éﬁo llow t 0% faE%"v?/thflp

capt ured thPagisEpr Pasf-‘ lﬁiﬁiﬂfﬂl 8(-3*91 toche f‘f?a@@ ﬁews@{t@@nfc@l 830 cqpblre'ééhn?l@b eﬁlde@tas@par ately
fromi nputof@apanw;ﬁgk&daﬁﬁugh other instances of the same page description.
The presence of the ta%fi) tl’?(‘btr dcumentt destcrl ion on tgfa g ge server
allows a user to epresence? & EopY® a?c“(]f(%rc'&ﬁséﬂ?mwo SH?geﬁeéTeﬁ FOPEEY to
accept thelogousste cetzycqu%edwﬂnsmtspléwtfhemg forepdrrmiacoepFHle wwsres dwmyenbe speafjuesti ng a

copy thr OulgﬂmaaTﬂgﬁsatned& bmet;ln:stﬁ q|c$;fy%§d§ﬁ 2 PABE with 2 Qiffede Q] ag%)géér%r%xample
Conversely, the resence g%éng rmatte docunent descrl ption on the page

server all %C{R%ersteﬁe pEgEnee dooppent dtpGon; %tt@rpﬁ?es?”ﬁs’g?“é&&t B%ghs on a
par ti cul arseyyeninei@dengnigerprebuseoictiont trochbadiodarmemtd B34 consi sts of a set of
formatted page dgsfgﬁt {?etdl (ﬂaﬁxeg& 83@%@313@ f a M'of: ﬁnﬁﬂt@ébe&g %esglﬁ)tlals%egacﬁ)

formatted term nal e 835. Each formatted el erent has a spati al
extent or PBREOBHEHH atSFFéDf 6‘3&‘@‘3‘1 W’gald?fnf’%?St Frash Sermpttpd clgmens hasta spptighit

el enent s saieh cagonhpped the pigs TaR definkstpdldctifel aftda dSinpud cld@@isseihtas hypstiaragl 831
correspondg,t f.& formatted docunent 834. It consists of a set of page

i nst ances 8p30 each of which corresponds to a page description 5 of the
formatted docunefitdocumenistapes 83l Goppadtie a §30atgd derpe®4dt entith & agripfue
printed Nefapaig@andes 830 dach @€ QhiclS coBPorda @ ;{a& 5&@crﬁ3fiont§1&f thef fﬁﬁr@ﬁ@&locuﬁeﬂagef

i nstance | ocument . nst. ent o of a
page requegsat lgpgi]%e \R%{"%cs OP ‘fsmq’esas}fgﬂ age irn at% ﬂeg’egeclb'arﬁl(s1 Sts SHe paﬁe P &Fyt erm nal
el ement i ristPegsceBregBiRancay H@tlpeiﬁefﬁtdc"iuﬁlsl!taﬁ@@e lfotrrwyesmas:ms’ of f pdgt regezsted ds

i nst ance- sp@glhidfonC i nformation. Thus, a hyperlink instance exists for a
hyperlink el enent because it a transaction 5 |ch|s specific
tgpt he page inst ér? emsyancﬁ Conms{s ief %fg?fﬁ%r?%l cEmEinsRacey %IZ ‘gﬂ PR S e nt
because i tonbvewsistsdi if reprids mpancd-frpdfict pfordwion difes, i nbpertideinstdue cobte et

. nstance dggsiidlQlem béauseimwysearmnsfaa{onﬁi & 1EenSd S@E@fﬁt@@%@m@&cs exdflows. A
hy, erllnk el ement 844, a

term nal ment can tic element 843, a
field el er%ﬁltmmé‘%ex&?fs o %%%%a‘é‘%er%lé?a“é%ﬁﬁéiﬁﬁs pus ARsHlc 4BC Page NSARAY N Fi gur e
27. A st atdaneslisrartioB 43 cxisrholyever for ghtglelemeitanant e@Adwswi t h an associ at ed
styl e obj ect 8544 @mi thchbR VoS QTR a1 BAf A tafhy@eﬂmma&ﬁ alued lelémeﬁﬂ t ext

obj ect 855, an inmage elenent 849 wth an assocCi ated 1 mage el enent 856, a
gr aphi ¢ 845 or a page Server command element 846, as shown in Figure 27. A static elément 843 can be a

style element 847 with an associated style object 854, a texifiow clement 348 with an associated
styled text object 855, an image element 849 with an associated image clement 836, a graphic
element 8§50 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,

In the preferred form of the invention, a tag map 811 is associated with each page instance
to allow tags on the page to be translated into locations on the page.
14 THE NETPAGE NETWORK

In a preferred embodiment, a netpage network consists of a distributed set of netpage page
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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. In the preferred
formof the invention, a tag map 811 i,g associated with each page instance
to allow tags on the page to be translated into |ocations on the page. 1.4
THE NETPAGE NETWORK I n a pr ef erred enbodi nent, a net page netvvork consi sts
of a di strl but set of age ge_ NPPQ27- SG erve age
registrati on sggve‘?s‘gﬁﬁ@ls F %{fespﬁ RS ?/gfséew Espp%? agphé{%“ﬁ Sew“’l%h servers
13, net palg?é‘agvu@bhce’faﬁplseﬁer%e‘k wes vetpheb, prigier ﬁﬁetcmq@dp’ral amegyosk BDRcieathect ed vi a
a network g&m&uglgh@ﬁn{ﬂq@mj nternet, as shown in Fi gure 3 The net page

regi stration serxfﬁ a server é\h %og ti S bet ween
users, pens, pri et‘gp)ég“%%sﬂﬂoﬁéﬂ’e{)ﬁ SARGVPIBIe Eeé‘friisorﬁlgtm ﬁ? P 815

aut hor i zespevapiisers apgdicationskand publivativise gnd théreby suthdrer vaoab estwugersvitgndt act s as

a signing mhea@aéatemst}elaéd fc1s0fs @H%Klﬁgﬁrb:&%eﬁhhﬁ@ﬂ SuteRicARPLkS 34 lification
transacti ons. |t a%glp I’OVI an |t|ng recog nition services. As

descri bed BHHes 4 IPxige Jendyaitinasragagrition srviges; ﬁi drsqribedrbpe; 3 Pe3E° H28E or mat i on
about pag esedaswrmaptm mersigterd infiag@ioh AsbiaRgedscriptivas n@Etppgegastandee tThe hdeapncl udes

any number, of 1BAGRISH] NEiSr or$a% Rer AN AL DYaiR: §ul%§e§5frpgeacgageslsgﬁ% ﬁﬁ;ganceSi nce

a page server al so nmal ntal ns user |nput val ues
clients sutHTASC PR EsepIPY e fE &1 Passdisfagesliptipieh %nﬁte%,gﬁ P‘S!ﬂ“tr%)setl‘he
appr opri at®tppggiepus airaéey to té eppppgRe PRE \t&lerl THeQlafy @tver MRMpre&UM shdh Rhiut

relative t e orrespondi ng page. A netpage |ID server
12 all ocatrglé“‘Ii goc%err%&nb[?hsﬂgecomsPd%rrgﬂﬁe and provi des | oad- bal anci ng of

page servers vi a®ie®2gePlatervst it plsatescdneent IosnHt adraast japt providesdepdt he

| nt er net [Iia&hdiﬂgmﬂpe@dsehlaﬁelaﬁyﬂizema(la\JS)emeor si rri I ar, to resolve a netpage
page ID 50 into the net rkad f th e server handling the
cor r espondi ng p%‘g tp&igﬁgl?naeﬁgséesg fn? ]c%mébuée%p afn?: r{Bﬁ%r?/rémﬂTS{o ressalg server
whi ch host steippgeapeedP i5Y atorflst notigek ad‘imls plothe ictyass pagh Serﬁrehplé]ge theisbirdseoadinon ser ver
14 is an applihkatd on server which publishes netpage docunments to netpage

printers. They are descrj bed in detail in Section Net servers can be
hosted on a vari 80§PHf 2R ?%’rsﬁrv%rgg{fé‘f“bﬁr P‘F%Wﬁtémfefa(‘i?ﬁe“ﬁ%%fj%’%‘?ﬁ?né& such as
| BM Hew etetrageaailamstdn scaved14Seim apilishtion pireer mhitipangishssartyar docomentsrtoinetpage

concurrentﬂrmtegnr@yéémngedhg%ml,@@guﬁzm ngl e server can be distributed over
a nunber of hosts. Sone or Il of L{he functionality provi ded by netpage

servers, and in DHPEF CHVEF Cf’lf"lé’eflﬁ’ﬁﬁ BralYFieY S e aEapy Pl F%er ver and
t he page semvigetyrerg anchabks dBYe Hewbw-Petdald,dhade 8dnl YWhiltipla nerpdgp asgeerappl irance such
as a concurrently ona 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.

Apart from identity and security settings in non-volatile memory, the netpage printer
contains no persistent storage. As far as a user i3 concerned, “the network is the computer”. Netpages
function interactively across space and time with the help of the distributed netpage page servers 10,
independently of particular netpage printers.
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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. Apart fromidentity and security settings in

non-vol atile nmenory, the netpage printgr contains no persistent storage.
As far as a user is concerned, "the netvvork is the conputer”. Netpages
function interactively across space and tine with the heIp of the

di stributed netp ervers 10 ent | rtic net page
printers. NPPOZ?ngn 6%17" er ] celaesesubsmbe etp ec(éclur\rll'ESS su sc *hé hﬁaen rf)age
document s &W@ﬁmlﬁ@@@a@eﬁqsmm 4@?@&118@)1@ W(SEBW éhes)agl?llaymEaeml tebocyahit anl gnage

di stri but eghjdcd whio®pdpakik Sie phdd€ BRAGE of @%@A&hﬁmorﬂﬂﬁe Ia{]@ts%ttﬂﬁdallﬁﬁ&gﬁca@ﬂ i mage
obj ects whi ch Qrosegl te the pa ‘t se. of erson | izati on e |layouts
are typi cal s apaey |‘_’E:a“fis'°ar %Ié?af ¢ 5‘? SSRBSEFPEe %ﬁ’pg’BnaaerF@g%% Kt cast to
t he subscr Tésemdgmameiohjees, oy tha othbrehapd precymidalint shapdigah sther\weiscriberfemd scamve | mage

obj ects, oaumaat@atnuarscrn,a@qma%aldttm %alrdaaépa?g@arreﬁi with other subscribers,
and so are nult ast to subscri bers rinters and the appropriate page

servers. The net Eeqﬁéeol"i %?P?’b??”§’ePR7‘§?ZG§)B‘F|SFﬁ“?@§“°P 1PE ISWERE FOUE GO of
docunent cuittesty arndndticago iAitrcastviig aicpointtadt io€ a b@menkh hage lyewgind prgiet he

poi ntcast Qf . a,fAaGHiRMs, #aRagfulAyouts, the printer knows which
mul ticasts, If any, to [Isten to. Once the printer has received the

conpl ete page | ayBth Le arier dBY Beted fihfatomgiseinage feyputs b ehirEntat Sitsethpr i nt ed,
it can pridkurbdneto dogireitcan praethddcniear rasterizes and prints odd and even

pages si mul taneo‘l‘ﬁé gpra %% a%!l g&% O%Il aJEd Wen psaggg ul quggﬁﬁ%naded%‘gxed

print engine cont ro rint engin I'Zi

pri nt headsshgsOlt fceﬁtal%shii@lﬂmsirmfs eﬂglﬁf reentppilerp {756 gndo PI@é @agines otnlsﬁﬂgt Klemift™t wo
decoupl ed ﬁhag%ggsorf@%ggu}pg@ti on of page descriptions, and expansi on and
printing of page L‘ijg% The raste igage rocessor. (RIP con5| sts of one
or more standard g?‘%“fesfﬁ?f’ﬁ'f“ﬁ@hiwﬂ FRPRLTC SBpes: H9REZia PIRREISHPH™S engi ne
contr ol | er®dexwassios endafrinéngf page inpe@CHE soesmMiv pofresex RIAonsiistofi ere oamdke pr i nt

page i Mgeguiifa D8R 7471 hing S Pebiie® Nirg Qp1ikd Brids Qﬁg&p&m}ulee reonsgif oft Biiom
printheads in the print engl nes. Printers not enabled for printing have

the opti orP PG YF MAER PRYS GEF AR prist BAsS BragtiR Kl fimgeRnehiopiged "ﬁﬁhtﬂl‘?d’tﬁi‘jl’f“’tlhl s
restricts d¢fdggrtiradtinde pinsegoept y areas of the page. Al though such pages
have more |imi t%&m%ﬁa%a RYrifefd@Rav e 915th9£0§%th g n&@%x ReBia g{]' »

cl assed as  net pages. A nornal netpage printer n age on eets of
paper . I\/br‘&k’élﬁlé’ﬂﬂ hi ?%‘ﬂéﬁsﬁa‘ﬁ@mﬁr@fnﬁ‘@’é’f@ Oﬁ’é‘ﬁp‘t&f@ﬁ%‘ﬁ‘o‘t&hﬁlﬁ PASPSdaeIEEs al i sed
surfaces, iehfiagiogdliohes IR-matdd pdes, Mepire STIRRGET S n&pagtseast one

A normal netpage printer prints netpages on sheets of paper. More specialised netpage
printers may print onto more specialised surfaces, such as globes. Fach printer supports at least one
surface type, and supports at least one tag tiling scheme, and hence tag map, for each surface type.
The tag map 811 which describes the tag tiling scheme actually used to print 2 document becomes
associated with that document so that the document’s tags can be correctly interpreted.

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.

1.5.1 Memjet™ Printheads

The netpage system can operate using printers made with a wide range of digital printing
technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others,
However, for wide consumer acceptance, it is desirable that a netpage printer have the following
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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 embodi ment of the netpage ,printer is described in greater

detail in Section 6 below, with reference to Figures 11 to 16. 1.5.1
Menj et TM Pri nt heads The net page system can operate using printers nade with
a wde range of digital printing technologies, including thermal inkjet,
piezoelect&?%a?ﬁ%fet, | aser el ectrophot ographic, and others. However, for
wi de consumer aceheptramieapalintcolospraed r abl e t hat a netpage printer have the
fol I owi ng . NPPO2s156edBreii BRdiAEt eri sti cs: phot ographic quality col or
printing hi gh a lh” text printing high reliability | ow printer cost

| ow i nk cost Io@aﬁgﬁ Ycost sinple operation nearly silent printing

hi gh printdi ng spleedrntgicestil t aneous doubl e sided printing conmpact form
factor | ow powef,cRRsyntion No comercially avail able printing technol ogy
has all of these characteristics. To enable to production of printers with
t hese charact er i '§¥VP¥& fthe present applicant has invented a new print

t echnol ogys ref edsim@dogeatias Menj et TM t echnol ogy. MenjetTMis a

dr op- on- dejrand 1k%5hﬁ&n#389”0|09y t hat i ncorporates pagew dth printheads
fabricated using m-'croel ecttonmechani cal systens (MEMS) technol ogy. Figure
17 shows a' si ngllEshnoptingiseigd el enent 300 of a Menjet TM printhead. The

net page wad | pri ndigiitahddGAORN sat&snE@3960 printing el enents 300 to forma
1600 dpi pagemng}h%g%g%ﬁémprlnter._Thls printer sinultaneously prints
cyan, magenta, yellow, ack, and infrared inks as well as paper

condi tioney and lpyikovsr saagumption The printing el enent 300 is approximately 110

mcrons long by R2cdhkk@iN$ adbilBR prifMng &¥Solof hat B GeRichdtlcichdice! enents are

il i ncor por | ogi
formed on a sili %9 gna llél l%c'os ;tarrocgl%t%n%g%ﬁ&ter}sa 'Evith thgsg c a?actaeltis%gs, e presento %pﬁc’ant zaist a

invented a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-demand
inkjet technology that incorporates pagewidth printheads fabricated wsing microelectromechanicat
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
aciuaior beam pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the
passive actuator anchor 311, and the ink inlet 312.

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair
309 at the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The
combination of elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend
actuator 320.

Figure 18 shows a small part of an array of printing elements 300, including a cross
section 315 of a printing element 300. The cross section 315 is shown without ink, to clearly show
the ink inlet 312 that passes through the silicon wafer 301.
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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 309,at the join 319. Both beams pairs
are anchored at their respective anchoif points 310 and 311. The

combi nati on of elenments 308, 309, 310, 311, and 319 forn1a cantil evered

of pri nting ol enbte 3G 1B0RiIae o poedne SRRIT o ioSR. bl it ng”

el ement 3080. The cross section 315 is shown w thout ink, to cl early show

the ink inl et 31? @é(a)Qﬁo%é% qliBlc e BRiabAE Rl idid n%@cu\@@fﬁegmé%m%%%? SG 19
Fi gures 1 and 19(c), show t he operati ng?c cle, of tTm

printing e me%f"g‘l}er‘é’zﬁ‘g‘(hﬁ‘)‘beéh%%fa“teﬁ?‘%?t dléﬁ?enﬁagﬁiﬁ@ﬁ ©the ink
meni scus 3f.116d1<psea16ﬂ5 foumnep batwdeh thg n@de thatober AP40pdl Bt ink Ehaknel $m 868t ai ned in the

nozzl e chanber bwhﬁy5%%;5@9&@{%5%@&0%%%&&%%@%&%% f%?n%lé‘{ﬂﬂn ﬁ‘&bchannel

fluidic seal 305 formed ween e nozzl
rim 306. VIRPrerdp thaqrisef pripting elgmenk dgrdzsdheciimgnd byl ithe dyfa E?ld‘é‘t’er‘?l%ﬂ?cé%deﬁat a from
t he print BREGF MeactiCORtubol Helfi pdi0308 hﬂuscmrsésaatelemdamuirag toeﬂa&rmmgh theatmhes t he

data, and HfSBg Fo? algoggnglgar‘&i.%os%con I;'E')Sl\lllgﬂgtlggo € he?inﬁ%?%ﬁm@%%ére ncre srt]a(ares fve

act uat or eam pal I'S causes —an el ec rrent aSSn% hr ough
the beam it jousbstinarpusatibritcan er 18 ¢+ BaE gHdhe PreT it p%wes tekat i ng.

The t erfperlﬁﬁtbﬁ’ @ doa%eagﬁd J @ldihd inNGstreds rdmed&mbﬁeﬂawmegemﬁsmfaeesbeam pai r

308 to exp ctu tor 0

does not e(;ll %“ﬁ‘&e ' p la]lh{)m(iveg%th rg‘%vgre‘geﬁn @?1818(%8 ‘f%e ‘{ﬁ%"af\ﬁé%geam
pairs. Thi '@n@%grt@%ds ﬂmSFHS@qtfe?@ééhP bepaﬂﬂﬁOa primgmitsetkigyingreierty (o thepwzaleephamitcever ed
end of the3g!.e hék BRI 30PRPEs ARLURD Microad® thd1RNEInNBnQNBLES 1§(ByeT1§§Jbst rate
301. The ]evereﬁglgm 307 tr nsmg%é this rmve[%ﬁ}s tdo t he n?észl e Ch@ﬁb 304.
The nozzl e™CRERBE BTI FoIELE DESTL % R HPE apdsapsieg B8 G mePEHs $héwn i n

Fi gure 19(iwze. Thaingzzleirinc 308 pgeentst theink mknigneH § drow, spiegling iagrgss itrlowdRd ofdbd  of t he

nozzl e 302,,ANdafRkssNg the ink meniscus 316 to bulge. The nozzle rim 303
prevents the ink ni scus 316 from spreadi ng across the surface of die

nozzl e chanber 30%%e REPqgiye pidhrbesmpaip 4035pd 30K gauplirgtilp Agalor S9actupido 5Ho
~equal i zes, orighhd ragtwaTlos aid20 tredkdak-n& of the idksiroplr 3171 fival thpdk BRI mnhe mbldles ai ds in

t he break- &;Jlbepfas s‘h&\& 1h P}é‘urg ﬁQ?l ﬂIe ng’z%lz clgaﬁlggplstrF&ﬁle& ﬂkt n%a%tl‘onopthg él)lby t he

chanmber, as shown in Figure The nozz (S re
action of *HEMEHFEEIE tensi on at t he meni scus 316, Figure 20 shows a
segnent of a pri Rklread stdoa ségmedt di@tpiatad prl. i £ hetpapdGrinke@ N langdH oft the

printhead is the full width of the paper (typically 210 mmy} in the direction 351. The segment shown is

0.4 mm long (about 0.2% of a complete printhead). When printing, the paper is moved past the fixed
printhead in the direction 352. The printhead has 6 rows of interdigitated printing elements 300,
printing the six colors or types of ink supplied by the ink inlets 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
sealed while the printer is idle.

1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using its

embedded controller 134, is able to capture and decode IR position tags from a page via an image
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printhead is the full width of the paper (typically 210 nm in the
direction 351. 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 the fragile surface of the printhead during
operation, a nozzle guard wafer 330 i,5 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 beCOQ%I% bl ocked bgdg ggr flbe%% $ ot her debris, filtered air is
punped t hr8Tgh TPHEREE ST BPEGS8SIKReProNtse YU 2F IPROREISANST GaUPY SHSPes duri ng
printing. af @nlp mepy-gvirered wiveBRdhsf Apraselibgd ingnor¢ fetpilrtelpw] de gugamds atde tosemt ed whi | e

the print efnch el i€ in bnot TS QL gncﬁg@ elih@ab@e%lseﬁ@e é@qsmgﬁ&ﬁwa@% of the
net page syst em is typjcall

using its enb
cont rol | er°4% hupag qudy%at&%p% O’éﬁ?j’telfl@@&a%li?ﬁf ?%)I W“B?F“P‘éij‘gm‘fefl% a page
vi a an i nafepenNiPROZpteSBd20repaiystonsmifiddec thapgeerseniser stitisn)aths piintdl o ba¢ € devi ce

pr ovi ded i, A0 ARRY ARGIANE i liOhe hQAFEAL bn8RESI NG at only

near-i nfrared wavel engt In"nore detail below, the systemis
able to sense wi'iléwr?fﬁ@d ﬁm*rfdinsenﬁqﬁﬂleaﬁ?aéewwvﬁe%% 28 p perEalgnaridint 178 pen |s
able to seasash agﬁmﬁhng’:lstﬁuf TheCheiip Fspdce h&@verpapbweessdwmmgmﬂwap&geng (i.

a1 200 A QL G 20 G0l 000 Bl f ASL8) a0 ALV BLOR SARH-GEH RY the
e SR Fadm b HBipue pin

pen is enc yp e ransm I nter
station), Reguer %Wlﬁtt@rne‘@?ge %@@ aﬂcblta&{‘ e pentR Ghrfdureid SIIOWéthEI aiRResen Hlaﬁs espect
to the (Knosn, PAGRInS bénuelhid Sforddlion RagfREed B2 edghedioneier 0f ok R nd@igage pen
oper at es bo%wh as a normal marking ink pen and as a non-marking stylus. The
mar ki ng aspect, however, is not necessary for using the netpage system as
a browsing syst eﬁvfhelsaléhr alb ipfie pontagt With goeigagasthapen deteminey ity pesdioh aek. Each
git pgge pedhzejgam &@&bftﬁaﬁeeﬁgwm@mbhﬁadaiafe@ag@fdo&y%&n@dﬁ @ﬂ@leha@? & O hAUS lolent | (EjD
i gure, shows e n cl.ass i agram, ectin en-rel ate
i nf or mat i oWl Htreé?“ﬁ%ﬁ’ b eét% el |"§ e TS Her T PR Q"f ‘{ r?l(?{s%ﬁg 2 net wor k.
When ei t heinteragtiye plgnanhonglagett bavictidked bp eepag @jth thhy eenpeln inchedeetomigness siyt S

posi ti on aRfmafkd BIM AhdrRk, @@[@Lﬂoyeemg %r&hgcaaag@as alRGiRbR vhige BLiiGegd to a
force sensor, and the force on te nibis |nterpreted relative'to a

t hreshol d P} AFrRist & » igairde b ft‘ﬁ@ 9en is "up" or "down". This allows a
interactive el eniwtpendetdrinpespBgesition 4@ orighlatigkaf dis nibyn pieesrsa'gagy iMatihg, tithe pen

nib, in orgdegst sf,e%gum areS Y of thd ﬂlgé)iﬁﬁptvicgﬂy el bane&wég{hgneafﬂ atgggqf mor e,

the force I's captured ‘as a continuous value to allow, sa
dynani cs ofomRus; thipepiinerfiths niferelgiiveity the tpg ﬁvﬁéhep@wrﬁép@?pﬁitlﬁ%wtﬁrﬁ@l ¥o% ti on and
ori ent at i oimagh tdgtasd i ool gedisetrn of mag@ dpyicsi MEGghGhe pobitiort da@iutisH sralieatth

spectrum [ﬁi} b@‘ie@ﬁb%gé tRJ ta%&gsng%ﬁ fhe E%SI %eﬁéél;? #rgg% honeﬁ E ehg ﬂe th’lﬂ adiust codes

the nearest tag an tes't tron o enib relative he tag
fromthe dl?é‘é?f\f@ﬂl%@rl%‘b‘é@tlghy geoefrliae B mingpribsofutien 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 netpage 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
after a defined time period. The current selection describes a region of a page instance. It consists of
the most recent digital ink stroke captured through the pen relative to the background area of the
page. It is interpreted in an application-specific manner once it is submitted to an application via a
selection hyperlink activation.
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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 Fen-domm 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 comen of the oke.. Ea net cu
Lol act] on Goa oo ERTPa et aHrvRnl b B R e e e By R B ST, and
past e operateiobths dditud netiidge palewulied arpve, sither thesebinpEdk ink nél o Gevnerhearlsyst em t o

di scard i teynRfulst adreflefdcR B4 Hish WR QLR dib sEBQﬁZf: Uihfs 6 e S8 LG 1dsORolRSLT | bes a
regi on of It consists of recent di |taF i nk

page instance.
st roke cap‘f‘f?r‘g?jpﬁnl?ryc?ﬂgﬁﬁ’hf’ﬁ‘@“ o Febn o TEIPRSP (Pethf BSe’E FF@?“H’&(?I@QP&E?I‘H SRES- OF° t he
page. |t idsfanindiesiplead ieinib srylamssaiiyeidivé@ tthe@nerpe| Strokes paprured threugls @ péntard S
subm tted t%g%ecﬁ»@lﬂﬁﬂé)éuh&@hb At W Fhe sﬁcﬁzles%% éuﬁ%@qu@&ﬁ}}%pkddﬁk'éd ARY hY ?c?nlo@xﬁed
NPP027- SG Each has a current nib This 1s the nib last notified
by the peﬂnfhﬁmpﬁﬁlewgfvb‘ﬁlith?yﬁwﬂﬁé“‘ case of t he default netpage pen described
above, either thwhemvditiegedlsaaiinirige Bf Dpriker titR whioR it RRY doiiGnicatd Yepea Ni b i s

current. E’.‘:%va g%ﬁ'esa}{ Sgl%lﬁgslfb C\’V’ﬂen%ﬁ'& %legl %13%3 )ﬁlzc%dcgg gﬁok‘;r n:ha%vel t% tﬁe ag él {) OSt yl e

| ast assocl at’e Icatron, e.g.
user sel ecpimrgtaly @eiveses sy eFar aLlf%I"@le? e P%@Cce%ﬁ'a%?dmﬁla@“%lﬁwﬁ@wi: ¥ thhe ni b
style assqgg@heﬂmwtﬂyabmtegﬁwmenmpm b. Strokes captured thr ough a pen are
f’gg?ggu\émefjh E Egyﬁg::ql;ewen% ofréa %okes 1s¥é?%rred oqu%{[ali %b%ﬁ 11?’{{%( V\% q:ﬁSls or
t agged. Wibnhdigitat e?tChaeigepefrfimvsngwatmmd\rramgéoroﬁnhep mqgml@rofmdhvﬂm e fplt can
comuni cat QiinelvBSHicRRA of Sdn@ey/ flashes its "onI i ne" LED. When the pen fails
to decodeastroﬁﬁg relatllve tdo tHgaE rmrrentatrl gtlvate(g its
"error" LED. \When tHie"pEH f’%ﬁ‘&c@éﬁ‘g i 8’(‘,‘6"d?“‘hl§t?§g°sﬂ“?8ﬁ<"é T BPEPPEE Y% the
page, it nketedrismjicd digital atkais eichpted Gt brivaDandfegidtyueh paskayteddaptiiivead st r okes
is referredndnfssRE, bl lga&%k fhsBG: onDFQILJp@Lent ® tsnsﬁr@may Lﬂ@ngmespnile; the digital
[

exchange of draw _ngs and handwiting,. for aonline r ni tion of
handwriting, and gt he RS sORFHER Pl ABEPiHh YT dega 4 d"r tomabppmopye ghifh

Wi rel ess dnelatapadig i ter dhi giituges of evlatitugusthaiwnigtgd Sen e bartie pnow kgeinawigiior t - r ange
radio 1ink, eg’ﬂqm;ltgla{ggtﬂsge;sq@bqkfgf&{@éuahﬂg is encrypted for privacy and
security and packetized for efficient transm ssion, but is always flushed
on a pen-up evenf PERCBASTFEECTES Yih 4Py REFRIT PGP bpthscasteiafl atf daysEdfs fthe pen i s
out - of - r ang@agaé bath pini pab@rant tonbikd h@wak,dit @4 taddelyi inaietial | whichr giialer @RRBDIY, Whi ch
has a capac%mnl&tlﬁ%%%rat;nggargguppltuges of continuous handwiting. Wen the pen

is once agaln Wt a printer, it transfers any buffered digital
i nk. A preferred embodiment of the pen is described in greater detail in Section 6 below, with

reference to Figures § 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
resolves, via the DNS, the page ID 50 of the stroke into the network address of the netpage page
server 10 which maintains the corresponding page instance §30. It then transmits the stroke to the
page server. If the page was recently identified in an earlier stroke, then the printer may already have
the address of the relevant page server in its cache. Each netpage consists of a compact page layout
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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 netpage printer 601 receives data relating to a stroke from
the pen 101 when the pen is used to |9teract with a netpage 1. The coded
data 3 of the tags 4 is read by the péi when it is used to execute a
novenment, such as a stroke. The data allows the identity of the particular
page and assom at ed |n eractive el enent to be determ ned and an indication
of the rel BEREIBTEFEINRY HECRIES ROAESHiFe PEPR: 'Qi’é”a%egayf’ﬁéefﬁéﬁé) ¥y Beh

obt ai ned. dbliraagenfdnis atdipivges détta, typgeally emsivdsewhedt ot the hdyegrctwatier , where it
resolves, via theuybNg pa%@&rvgﬁgc%wbﬁés@oﬁfﬂohhﬁe peh, thgtﬁev'es"th@pag@éscﬁﬁ&o‘ﬁ"?c{ k

addr ess of t he netpage page server. 10 wh mai nt ai_ ns cor respondi ng
page i nst affug taeyoke applies, and defermineswhich ?lﬁ’é?“%‘tftt}tﬁl?%gctdﬁgc‘l‘q‘i‘é“ th‘f)%’ée BB . If the
page was rkseiat hbje tb thefirét the @iebke i ti@rRo@aT ditt@ityps bff ihdeelevahtrRrredthe printer may

al ready have. thR Bl §35:81 whlenl SLEYENL ARABESTHS K barnagR Each

net page consists o a Co age ayout I ntal ne
per si st ent Mysepynt gerppppHie aﬁ&@@ leggpth V’é‘Pm*{ el mgEmER) An opfret gl ds PELPY ref er s
t 0 obj ect sa gude kypma@ rbc[ﬁ&@eﬁc;hclf @teSciaed, phcesoe&dlagly taCl¥dger sﬁ:rylal i€ andryd. ThoT €d

el sewher e io?urec:t}eape ngsucllpa%ta\ﬁge)lo%ggc\:ﬁ@lg to re sqer 19 cafeggv%l 0 rlsvo%geté’ ne stroke

fromthe pen, It ves escr |pt|on roke
appl i es, athﬁpeﬂef‘é‘r #’ﬁﬂes whi ch el enent of the page description the stroke

intersects. It irﬁeraéamomhseoft@miatbh@ﬁtpmtnerpigep@& aQkBtdhjphancani @xt of the
e di stance and

t f th I "o t

1o bet welck e BEHERITR Bsr s ek creeHE Pt At ek posi t1on are
both | ess than sYUmeerimksl | naxi nrum An object which is activated by a click
typically requir m)ﬁrmrnk lsGKnch PRndBEd d MRkBho 1 3MAGAREKE, NE | Ypicaly LiRnger

stroke is |pq1inored failure of a pen action, such as sl oppy click,
to regi st etPPEd FFRIPE A BYBOEFHE™ ack of response from the pen's "ok' LED,
There are two ki Adspaiinkarpatt s34 edestifies the mppdicatied Pl ghiclp bydledesetiombd tn:

hyper | i nksygnghf 9'11511 o s£ha 1d!=dﬁﬁéétthet prs%mmo%ef éﬁ[il%idneind aﬁa@@eqﬁireﬁﬂ fhd 1 gger
t he activation of an assoc] ate Hyperlinks A hyperlink is

a means of VAR My sEterpie &slyde P %“Saf Srﬂ@%ff@néﬂﬁﬁp? é%lfnﬂﬁﬁypeﬁﬁhaﬁ%%am 3 elicits
a printed deesipinsaich B uidiehaahqgoelinkystenicd A iyt biaplcare inelveisd’s 8idwry.

identifie activation of the hyperlink, a
|k 1 D SatsAreRPybaRl Al g%aﬁ““*@%?gg Pl i

I'nk to the application, an "alias
required” flag WAt }E(Eq{'sﬂktlﬁéc%%‘?@ RS Pege] WEFLBRdst hacdpsieto an appliFdiemt i on

alias | D Ghmewheteha tﬂayﬁa%ﬂdnka@ﬁ&ahmﬁ idexlifiedyChn applicHESCIDI 431 4nd fhe Whpllicdiod S used
mg[‘of_ Se 13 Ires‘l,o veg in'tte nb&G \;'I;fa%irev% 2D {"Ifafzyeoa;le tl ee t%ges &4 eealmlscs !gerﬁerglr}lgpe%% 'S

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 transaction ID 55 which can be
specific to the page instance on which the hyperlink instance appears. The transaction ID can identify
user-specific data to the application, for example a “shopping cart” of pending purchases maintained
by a purchasing application on behalf of the user.

The system includes the pen’s current selection 826 in a selection hyperlink activation.
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The hyperlink elenent class diagramis shown in Figure 29. Wen a hyperlink
is activated, the page server sends a request to an application sonewhere
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 inplement a request for a |inked q cunment, or may sinply signal a
preference to a server. A form hyperllnk subnlts the corresponding formto
t he application. A selection hyperlink submts the current sel ection to
the application. If the current sel ection cont singl e- mord ece of
text, for ﬂﬁf%?ffﬁ]l igeludey fae episnto &‘F?%?F”ﬁ“&ﬁ"‘?‘é’fsﬁ’f‘??%éy ’% T a8

gi vi ng t healthogllif sheiprinkilps e Tsiidinnt deled attrd:mais@xmlylmpuwhm:the lait foarp pbaussion or a

transl ati oQimb iRl e let%%{cﬁ@ésaﬁé‘féa%&ﬁm RGN Hda&%atfoh{soe is
characterized by what _information is submtte plication. The

correspondi ng hy pePPeiked sigpdit & 2gepr ceee §8 ‘éih“fhr]ﬁﬁé'h@fcic’étﬁd PedEs Ghi ch can
be speci fshewt i Fidoe JaWeen insit anee tosghbriydhldtehmeitypee ionk thershedink 84appear s.
The tr ansa&cﬁﬁt"‘d G %'&r&uﬂ‘?@ éu@&fed Hslg)berﬁlﬁ’cgcﬁ%%%pscaﬂ% Qsdd Qo %%&1 LgRLion, for

exanpl e a urc mai nt ai ne purchaS|ng
appl i cati o‘??hfﬁff?f I'Yélhaﬁ‘fld %S‘Fh ztsﬁéh‘i‘}@f@?‘ It%@s%wfé‘mnlc%‘m‘n&ﬂ’éé"“?ﬁé ﬂé‘ﬁ“éﬂéur rent
sel ecti on #kAbutd aaaorﬁay@ﬂmwprm@eaﬂm@ksxa;ﬁito\aanﬂpﬁanod\l?%a%mﬁﬁ z%?useme system
i ncl udes the can f, e.assqgi.at f.orm i nstan

hyper | i nk a’é‘%"ﬁva‘%l?"g%"“% ‘”?Efﬂﬁ“"“ “ﬁ’geﬁf tq“““" Wper 1P hK ;‘igh"'f‘*?"“" *‘l‘m“@as S‘%°“8e| ta"
attribute ®esrus.only i nput since the last formsubmission is included. The
system i nci pdes a&n@‘fecti ve return path in all hyperlink activations. A

hyper|inked group 866 ou I nt whi ch _has an gssoci at ed
yperii nk. s sAdi (iR sbaR ot GRE Aot ML E % BRI ol o

el enent i nthtohgh agmolacpnetztAkveAtfgrp@ﬂlb‘ifsrﬂ@s@4fnsuba's Swoir geedanttits he aplictm | s
activated. Soﬁwg;yﬁggrguﬁﬁm Ogragg&rcan be used to assom ate hyperl i nk behavi or
with a field such asag? eckb tFﬁ c}l unction with
the "subnit delt &% ?fslaﬁf?f‘%eﬁ?en%183186“r ‘ﬁ&‘/ eﬁ"”l{c PP ‘iﬂ’ BShTr nuous

i nput to asf tappki Gt eloments| 839.cA iorinhigsta@f0868 rbmesu@edpmmed istao@orita farm. It

" bl ackboar g étsfl)tf%&sfﬁe%sﬁgﬁge@'s?o x!vmé?l co}Ma;%&'to' % a dichnef@ s WF B rARGEaLiner ef ore
shared as soon as it occurs. A formdefines a collection of

rel ated i nffifnyanes ba%aﬂlfgseaﬂtfdova‘ea%u‘ff@sefmeéiﬁ%fﬁfbaﬂ&éfwa?f theppmperendippiddigh a
printed neilmgeEacAﬁélmvmeadcbxﬁmmmtmgra faaicslatiprihttd mein@dncd e éurdqdgly @@et ers to
an appl i Cat%érgﬁm Eﬂér%%@ﬂe%éﬁ%fa@&la wsﬂ&mfiﬁ'fgﬁ?i ver. A form867 is a group

el enent 83 ument hiera g mately contains a set of
terminal field eFehdtndnsgag hapa ftiﬂ‘srﬁ"’ N@Fhﬁ’é@a‘B‘G‘@eﬁh@ﬁf‘e@@h{%ﬂ%{e pforsat ed
i nst ance og‘ubramécpm ol &cpﬂeﬁﬁﬂ$drﬁat1§aoﬁf/e Bhes @ist prlintddl & fehmi HaGhBRNESSn &kO ithi Ch

corres pOﬂd o) r}ﬁrm bcg()ft{,fs sulbeoseo ce one of QS SUEIHISSIOII lmE"tahaQbeen ]@c%v C[iedl 1'1111?[ ance has

A
an associ ast%dj va ype depen S on
Correspo ndtilq]]@'pqsr]udq hgs its © “submit delta” attribute set. A form becomes void when the user mvokes 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
to be excluded from a search.

All input is captured as digital ink, Digital ink 873 consists of a set of timestamped stroke
groups 874, each of which consists of a set of styled strokes 875, Each stroke consists of a set of
timestamped pen positions 876, each of which also includes pen orientation and nib force. The digital
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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 subm tted once one of its subm ssi on hyperlinks has
been activated, unless the hyperlink_has its "submt delta" attribute set.
A form becones voi d when the user invékes a void form reset formor

dupl i cate form page corrmand A formexpires when the tine the form has been
active exceeds the forms specified |ifetime. Wiile the formis active,
formi nputm]fgaséﬁl%%’ds °I""H g3y ough a form which is not active is instead
captured in the bhaekglnunedsfcuched cB3onfield §7, a1l BuABMS, a Pavge: fiekiSignce. \When
the fOrm i oIk 8 rhd ARl Il SHARTSSbOfnlr Sl h M digufii AhhEIPL L0
subm t Brm wh ormis not active or frozen is rej ected, and

i nst ead elwéﬁﬁlgséf??eﬁ%ﬁsﬁﬁs‘g*feéfq}geﬁe@port Each forminstance is associated (at
59) with any for mchasﬁoameleaasdeﬁssmdfbbm lye slshusShopﬁ ﬁ\Hx@ieﬂlj Aoyuedisi on

hi story. Thi |l ows h Ver n i.n rdicular
time perio uﬁ%g‘cr & BXCl Udedél%Zta ?tczé‘%g%?c e ﬁoxlfﬁldﬁ"? Dﬁegguggasat&ﬁl?‘é%%as digital
ink. Digi t@lassilaﬁ?é%’?lsﬁé@mg%h@ts of a set of ti rrestarrped stroke groups 874,
e?ch of wh:c ch Coﬂstlaﬁtfﬁldglfas 2 SQbiaed o8t Wlue d3 5 tak 6116@5 118171@11‘6 E@Q&]lySﬁgrtﬁlkiﬂT cgnsi sts
of a set of mest osi ti.ons | so i.ncl udes pen
ori entati ofit t'é’ﬁ‘(htlmnait X?EB ?(s:(za nefhagtoﬂamal cfmve%glf"bg% V§C§’ Vi{f;n g ecog%?agr amis
shown in Fingthedex8i8 assindditethd fighi emétm Oging handwriting r@&@&lﬁ@@kb@k wﬁde@toeri 87, a text

fi : eld ?78l foPexShA R erk, icE |cd¥] 84 andT. Wakah?dagﬁﬁé s&at@offmee&dm%%&memﬁdvﬁmg dd _
elenent C J snhown | | a re In a
field s zo eé ag @s'raflféﬁl"?somi E‘gte g‘g‘? E’S‘S ﬂn‘%ﬁgéﬁrﬁo}gtf"‘?l?cé‘f’ed q}(ﬁbgz g\h%

associ at edAtmmII@anha/tahtw B&hich ashesdrowerontefbgusserdgncsny mark (a tick, a

cross, a stroke, adiduhdik ﬁgl'dggsaaﬂmss%&gted) mglaogléhaﬁﬂ valle 883C REGKRON HidRl # S zone
causes a true value to be assig |d's value. Atext field has

an associ at®gdigigkink Fapngd ‘88‘2513“%@3 g‘ﬁlﬂ\ﬁﬁo?erfs ﬁ'i‘t@mt‘éaugt?’e“%ﬂy"“aFEJ“P‘TCMO fik
capt ur ed | densitytofthé orieedfahepery ade digial Aigha0mead! If:}eadlﬂteylt o O Ve toelhi¢hghe feldtis vi a
online han@wlg %eln od £ Q@Rhda! 10 he et Qaibd1§nd (ﬁ%ﬁ&l glgimaéﬁg &H&Qedt Rink B8 ok A eld's

val ue. witing reco tion 1s well-understood (see,
exanpl e, THffpelrivate cignatyre oy ﬁrf&e JePligalen, Prhiphy owns Tihe, fogp.o @msﬁlg%%e Art in
On- Li ne HawediMatién RQwellR@G@gI t (k@ Nior ekaEE:E PhabsiaatR.oms @NLdak! exubndial ysi s

and Machi ng aplree\!'en]f'% nce%WYi%rId%l%ﬁ Bihe s’%b?e%lf%% A%Q%Qnerélbe%?%%ﬁpﬁ &1, of which

are herei n ncor Brenc nat ure d has’ an
associ at edNei? d?s@a‘ﬁe ‘@P‘g‘ﬁmfmlﬂ“@h Vallflljfé“ ig@grorated gﬁ@ﬁaﬁfqr%wqh gure 37. Any digital

ink captured in a idphakiticniddee]f s sn&iammmﬁueayieomﬁdd&aﬁdwek\t@m doksdt Wi t h
respect tothe i dentit i.tal %lgnature

f d i
of the content B¥ PRSP %%1%# & nomcefh“e‘p“f i d*gwe dn a%?ﬁ%f% Bl

S genera ed and
assi gned t@cltdqémftheétbrdldstavmnl}’@.fomrvemdm@ttmﬁddslﬁglhfa{ttai-e is generated using the

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

Because the handwriting recognition algorithm works “online” (1.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, however, and can be generated up-front if necessary,

Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts in
a particular element’s zone is appended to that element’s digital ink stream, ready for interpretation.
Any stroke not appended to an object’s digital ink stream is appended to the background field’s
digital ink stream.

NPP027-SG



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 enent does not have an input zone qQa a page and does not accept input.
It can have an associated field value™hich is included in the form data
when the formcontaining the field is submtted. "Editing" conmands, such
as strike-throughs.indicating. deletion, can also be recognized in form
el ds.  Because PR ik GaPr gt TuosgRinel Bk & BT b e (1 e
Wi t h acces@retmsctiption ofigneannos objectd genpeiy mpwpestent j selgchdnnd thetcraumstrdbd | | ne”
(i.e. Wt hhREEeRRuMhdachf iferRbdBRR afflicRBfspedBL Ki NgS), it can recogni ze
run-on d|scretel¥-WW|tten_characters with relatively high accuracy,

without a writer TOEFSHBBHTse s R PRHHREOR WP P PEEYependent nodel  of
handwiting is automatically generated over tinme, however, and can be
generated up-front if necessary, Digital ink, as already stated, consists
of a sequence of strokes. Any stroke which starts in a particular

el enent's zone is appended to that elenent's digital ink stream ready for
interpretation. Any stroke not appended to an object's digital ink stream
i s appended to the background field s digital ink stream NPP027-SG 25
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. NPP027-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 nmarkAssign true to field TextHandwitingConvert digital
ink to text; assign text to ield DrawingDigital inkAssign 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 transmtted with the formdata when the formis
submtted to the application. This all'™ows 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 Ilevel for fornms which fail certain
appl|cat|dhmsﬁe@nmm@nnmpensmemmmswhbekemmés an extension to this, the
entire ba Kg@g}g&a T T EINEAR DG desTynmat et gignd draw g ||e| d. The
applicatign can th REFudp on the basis of the presence of digital ink

out si de t HayPesipK | CIGF”GI"'?‘eI d<Clig t he f or npubmit aclien te apmigatiopor m t 0 a [hunan

oper ator, jon t he a$§rlp|-|’rpt I Oficiekal Tt he Usg[ﬁbmrnﬂ[a‘égpﬂcﬂ%hcat ed anendnents to
t he fillad-in fi eds—outsi-de—of—those-fields Eigure 38-shows alf|l owchart

oo oo e o T T T oo e

of the prqcess of Efa'ﬁﬁﬂopng CB‘% i nput re?‘%'\ﬁ@'eftﬂ?"goﬁ@?ﬂa'e The |process
consi st s dformdicidi vICheckbat 88dmask st r ok eAdsignmut nefigmen; | dentifying (at 885)
t he page instance@?@—WW-r S;
retrieving (at 886) the page descriptidgn en%(l yi'hg (at 7)) a
formatted |el ement B39 whos¢ zone 58 thefield roke intersects; deternining (at

888) whether the f RG@MBENT  COT T |RSRPAMGRallink w@nicid €1 d erement, and i f
so appendilng (at 88 } g } the field

val ue 871, inter pr BE'HYE af>BI8YC t he addd '%{FE\'HkﬂF'&i‘trﬁlge”?rﬂtﬁ of [the field,
and deterrmining (at 894) whether the fidbith signapee of fofn; asdppigithli nked gr oup
866 and if| so actjvating (at 895) the Q&%ﬂgé@ffﬁﬂ hyperlink; altgrnatively
determ ning—(at 880) whether the NPPO2/-SG 27 formatted el enent
correspond¥®o a hlyper | i nk [icenespticand Resigsligietinkiaciregt felaci®os) |t he
corresponding hyperlink; alternatively, |n the absence of an input field
or hyperlink, appending (at. 8 e to the digital ink of
The backar ound | (B SRRt Sksl et e pen, HEOF Geef vRRPPARET ot he
current sehewpest W@Q@kwapmémctmbaemou}yeﬁeld dke srigitivt ad aveid b@ertahelacrtte@i stration

server. Flmgﬁtgéﬁég%b@b@g‘;@ |l ed flowchart of step 893 in the process
shown in Figure

? A t he ccunulﬁeiddl ‘lital i nk of afleﬁg
interpreted acco i AY ‘?‘(53 P’ﬂ?éaﬁtﬂf%em(ﬁ‘l’er’i i FEgd oorihie ne e R8s ETEL ISt s of
det er m ni ngti¢rally B88E)ittadtvath fterfortuhigta fuhel the fosn & sdindteh lroke apiibafat TIBGMpwavhet her

the di gi t@d ophRkich GPRESGAE hre RvFDEEKIBIRKIIG ROGpekil eI Rie RS ShFALND slcRls R98) a
true value to the field value; alternatively determning (at 899) whet her

the field {ueHop @&ktaﬂc}%%te’&nﬁﬂwﬂ & e’eawelﬁ‘fﬁ”ﬁ&meeﬂmmymeﬁ ° appligffienal ink to
conput er  tlext for faintsivhich &ilketafn apflicition si@{ific @pidteatyechécdy AS bif etehsiun tsthisMir ,  and
assi gni ng eclﬁr% béc%%%ndtapag £ &srcfmsag &8 waedg tdﬁzsxngtfemt b Dbkl Al He:

alternative m ni ng
decl , on the basis of the presence of d1g1ta1 mk outsxde the explicit fields of the form, to route the

()

form to a human operator, on the assumption that the user may have indicated amendments to the
filled-in fields outside of those fields.

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage.
The process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page
instance 830 to which the'page 1D 50 in the stroke refers; retrieving (at 886) the page description 5;
identifying (at 887) a formatied element 839 whose zone 58 the stroke intersects; determining (at
888) whether the formatted element corresponds to a field element, and if so appending (at 892) the
received stroke to the digital ink of the field value 871, interpreting {at 893) the accumulated digital
ink of the field, and determining (at 894) whether the field is part of a hyperlinked group 866 and if

so activating (at 895) the associated hyperlink; alternatively determining (at 889) whether the
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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 Co nds A page server command is a
command which is handled locally by thé page server. It operates directly
on form page and docunent instances. A page server command 907 can be a
void formgcom pI| 09, reset form comrand
050, o got CPEI Srricer i R b PR Bl Foiaeatan o oo
- page connahdﬂ9$3ﬂwamg@wlp@gémsta@hsu@@ﬁhﬁndh@@mm;amd@@ght%mbmd®®Uﬁént

command 9 lgokedo i %%Ital ARG ﬂi@ Bick&QURIRAG s 31 6hd Bfyird éaﬂ 8h1) ARCUARAL L & ds command
917, as shown in A void for voi ds the correspondi ng

f orm i nst affge™ Sekcmﬁlﬁ%%fébteéu‘?e& W@%ﬂﬂﬁﬁﬁe?b\‘%g’f’%‘s‘ﬁ%“ ¥B6F'r espondi ng form
i nstance and t hehigpe Geushess aretaled flwehpt oftep 9T Oypire pheetshsbovauinrfigute 8or m
instance Wh. &d %aﬂnﬁa@éd%g?tal%l@% N&8is Jé}ﬁret&??&éor %‘Eo%é’érpet GenSAdE Ty per | i nk

transaction IDs as th original, and so 1s Indistinguishable tromthe
origi nal t®OsH o éif?lﬁﬁmg fet 539 é’fh“”%rﬂ?ﬁ feldnivra sbeckbsr ersd (a4 iﬁ@ stFepondi ng
form i nst adigial ARdeprd@R PelockoahsS adnf &CiskigEngdtai RiRpd tOPIueoh thehield edlud) | NSt ance
Lot oAb Ug GRS S QLM Sl SRTBULRGANICRR 4 P Nt ed
report on the st correspon orm i nstance,

publ i shed digital igf éneomputgiext, syithrheckelo ¢fdhe W@?ﬁatetrearmmn ﬁ?fif%tf’éél ass’aﬁﬁg fahe for m
status of std]pthé wnnaraemsd@aﬁﬁext& {hE @eld viIQH BRcRYPRIYI deaaﬂﬁmhﬁgs@tam)ewmmat @ ns a

transactio %0 I nyol yed. duci,n g a new form
i nst ance. Pel Hl%)nﬁ%reg?g@es Soven lﬁ%é} %rtgedl%ta 1Izlikn'ﬁéeelm af ergjf7 ens typl cally

i npl ement eﬂltb&b@ lalpwﬁhemprﬂnlkate W‘PS@@ 28atime P4 edigiel wgtéfe eﬁh?mntéltp roduces
a printed gapycoRfspdnbRg mﬁreﬂa@mdﬁenglppﬁgﬁ rég’ik&&tﬁﬂ G&@ver Whdl Binf R phRGi@rOUNd

field val f
ARG Ve A S AL TR R
command. Asigneigeto thaigdd wwoemand  produces a printed copy of the corresponding

page instangg W phgd Savirasdnihaiard field value discarded. If the page
contains a formaor is part of a form then the reset }‘[:J) g@gcorrmand S

interpreted as & PESEMTEPRFEORABNTA "Git RpdedslPatyy Uori# " brbduces a
printed reqents dirctlylve fab.gbgesnddoctdret inswoecs.espondi ng page instance, including

who published it WEQld WARR doR G be B%ldV&GQJ”cdrﬁméA@%s _r Jm?h&@ fm%{]d the
status of any fornms it contains or Is part of. The netp whi ¢

appears on°o&%nad, 90ep sesgfeloms oqrarpat 0 AsEh &rm ialys PR 961 hpﬂ ii‘li’aia& P"E%lge

el enent. command 912, a reset page command 913, a get page stamus command 914, a duplicate document

command 915, a reset document command 916, or a get document status command 917, as shown in
Figure 39.

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

Since a form hyperlink instance contains a transaction ID, the application has to be
myolved in producing a new form instance. A button requesting a new form instance is therefore
typically implemented as a hyperlink.
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When a page instance is duplicated with field values preserved, field
values 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 mﬁth29ackground field val ues preserved. |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 docunent c nd produces .a printed co f. the correspondin
document i nst ancg%?]fc e %??55%'&?%’8 ﬁﬁ)g Tt ngc%sc’?&esc&réerﬂff&%?g Ifage ‘c“ﬁ@w%ocumant
cont ai ns amih thobagigroundield tahve preesswetl. Ifibe page rintaing @ form odis pes@tadortahterd the N5 1 n

the same vayiidte fReelonnRhdCARTRAE HACplideFoin ARGMIBMU r&lidllts conhRaand
pr oduces arﬁc@' nted report g&et he status of the correspondi ndg]ﬁdocurrent

i nst ance, PAEFU RGeIis SLGE CREBerine Pogseisiante Wal s Tarfeegnd figd Yalom it was
printed, adistatidielf gheatgd sontiins afiyymfoois gt df b foro,al atiemSot phde chrivanP txg@ersrerd/ er
conmand’ s Es%'}es%&ﬁéoziagféndaktg&' pRAH Bds §on§]§‘a}hd phdlRd atp%ﬁ&% G QRELBEGS on ¢ he

page identified by the pen”s current selection rather than on the page
cont ai ni ng*FRECEEEPagTdnstangs, jingludipg wie Publitheh if When dlayes riaed: P viomTdEs to be
printed. |jrintehand B¢ gads opigortORSiatains @@ aAbN a page server command el enent
for the designat rve 0 n then th nd.is.ignored. An
application can g?eo% eli‘%p‘%@ﬁ ﬁegrg-g%%g infat?%ge F]Saun%fﬁ?%%bag&déﬁﬁ%éggf ‘ﬁ"g‘" t he
rel evant pesgeclensgy ver command el enent in a hyperlinked group. The page
server activat es whiea P¥PREdncOK dHe0aiwith Geld vaMel PredeRd, AP Qaldeh BK Bishte@iOUP

rat her thap.executing th age server co nd. . A page.server conmmand

i enont 1 <R ARG Ty S SR AR p ST ool 29 S S8Rmng

el ement doeressioexthvie dwitespard simopfereoAPPaarpiaglécinndeind fermmnoh beigets vat ed
direct!y bjtodnpati&fty a sthidad @Rphid ANEMEY succB@fBEdhntal&licaib® a page server

command enbedded .in .a different page,,if that age server .command has its

“on sel ected  at fy PSPt RspaTEridces g pttel el RS ORERSPSE NETPAGES
In the prehsmeedil bichgrowd dhldnelpagresevel. Bf hn dedmwit tehnttilyeenp dtrpaghenl thgo at t he
bottom to gupiic @duRied: Bmank dipBicats BETRAGE 1R et NE L BIALE HaScomLAIRGL i Ve

properties, The |ogo al so acts as a cop button. I n nost cases pressing
the | ogo pfSHUCELTECHPYgPatpes paigeed © ﬁ; e cemseendipe deorphinsise it t on
produces abackgpyndficld haueg dis¢arded. fId thndoddment icontdilseang &g s, Ofien ahesreudi@ugkdc UNeENt |
such as a Ljgket rolls 160 BIn e A QL LQéaet%dncaoInﬁ?@dﬁdo@m S0V RQRE O

advertising page. T efault single-page copy tunction Is handled directly
by the rel @Rt et g aripedgerort op thy atatus @g@&%?w%@p@dcht ngHee #rlidipgndl ed by
| i nki ng t hehol Eijlishdiuit, tvéhan §tOvaa prigtpd) lfdr Oatibin G waslpridtel SR tHefstakts S SolEMnlsit a
preferred gphadi ment, the netpage printer has a single button |abelled

"Hel p". When

Yo b6

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

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

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

page server command has its “on selected” attribute set.
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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
document function is initiated by sinplhy pressing the button and then
touchi ng any page of the docunent. The status of a docunment indicates who
published it and when, to whomit was delivered, and to whom and when it
was subsequgntly #B ] E The netpage network directory all ows
t he user tggnaviag eﬁ%%%ﬁﬁ?%$§$g yAgkspublications and services on the
network. As an alx e pefeiredeforn, frach nsiwpeeda pringed| Witht the netegingreatrtlt Yotk @ 900"

number " yghib @RS S 1eBdRE afPB@KRk BaPinBMERE pRPGEAL Tk Togb R0 ARELAE Ay Can

| ocat e the]thes'kred docunent the u ' rint pendi ng

and route it % er's r.
on the docthiehi™ BSHES PREnp (151 ea arct PR ths B JAJE R el et P9 | ow
pages"” sermpduessheey ofithecnhie| fprmpagien the cabufiagersteydowsmant anthal b Bckefor tdwgonpr i nt er
is unabl e ﬁlpbdgg,mlit:itsahg(p;amtéy{;@é@a&@ﬁsmgﬁ&é or" light is lit and the user can
request renote diagngsis qver the network. 2 PERSONALI ZED PUBLI CATI ON MODEL
In the foll ow ngTefel@l gpsiorree raydueon js bypdigd diseetlysbydhs lranh IRRaECREES on
exanpl e t oseivkl istislabmy funpms oakdndlzdtyilinkingeclbgrtiugdiio dnpiliagionet page system
Al though ngys isyefdpie4ssdyui N the limted sense of newspaper and
newsnmagazi ne news, the intended scope in the present context is w der.
NPP027- SG 30 | n ferrifetep sgodiirat BpfcnagrriaEl heo? piagle uiion lehsledaHelrt: Meen
adverti Si ngesesdmtetdik a Shgldpapgeriforpithitakingn are personal i zed using different
mechani sns, The .t eri ntent is personalized according to the
reader's explici%q§o§%%?g§&%ﬁ%3inplicitly captured interest profile. The
advertisiny contasefirigtepwpspaldtsi zed according to the reader's locality and
denographi<. 2. Lioflolel 63 #MauPERSONALI ZATI ON A subscri ber can draw on two
kinds of news sojrces:. those that deliver news publications, and those
that deliver news Streans. Wille news publ i cations are aggregated and
edited by the plableiedpatirage nebveck del@ans are aggregated either by a news
publisher or by @nh3iRBGeAl fréviils NEWShADEBAM Bfw to NRWR npHRE byedhi Ons typical l'y
correspond to tr?gh%lonal newspaper.s aﬁdfﬂews azi nes,

S the 1ollowing

cument function menu nclude; tions:
. print a copy of a document
. print a clean copy of a form
. print the status of a document

A document finction 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 submiited 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 user can request remote diagnosis over the network.

2 PERSONALIZED PUBLICATION MODEL

In the following description, news is used as a canonical publication example to iltustrate
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 0\é§r which it otherw se has no
editorial control. The subscriber buil'ds a daily newspaper by sel ecting one
or nore contributing news publications, and creating a personalized
version of each._The resultin dalipy <1=.d|t| ons are printed and.  bound
together into a & HgIEPHEREYRpdte difdl vabay e phwrising conenh 8f, 8 55t d

typi cal | y mkippéssart Ipgbanalizetl fifirer difftrent niceliapishs Thndditopislt @steddyis pekaealizedig
different dajdie Bl ke &p@n@@%@h D3P ol G dr PR IE O G Rsing

publ i cation, the reader onal y sel écts dFE‘FeCI I c sections. SOME sections
appear da‘i"f“?"t‘S\BﬁF‘r“éllzﬁ‘i ‘Wé‘}’@“gdﬁﬁ’é&a heleralify an élo%f%}ll"y sections avail abl e
from The New Yor Enlfonms’msndmmmndmr exarrpl e, include "Page One PI us",

“National ", "Int gr ﬁ%&rlbgrrl%i dra‘ai_%e I Em&)sr]) ev&é? F ﬁ1§§e that deh\'eél; Ec%\{s gub At

"Technol ogy set o aval sections | peci fl ctoa
publ i cati o#d '?hoaf’sthi“sde iT5e neyest defints: Whiksesvs piblisatioasge ngéf@ﬁedemdeﬂﬁﬁfdt‘ﬁethﬁal |y
newspaper ﬂwhsﬁdrreaetwsrbgems&@aggse@a&d e, bﬁ@&hw@ﬂﬂallﬁ{eﬁw PPa spiiaBRY newgrber of
news str earrsre a?"ﬁews u?cz}tl r?snts 1(p¥lgcorres O to%att.h?onal ner &5 egsaln!i and friends’
announcemenit S+ Per e Snalr s e Sring  NeWs PSS 'OF " 8PELTr i ¢

topi cs (" Avlele pews spgams “f@lbﬁ pRiTRge varied: Béra Wemh f@é@@m opcwsistrdce; ecrdeqm soipt | onal |y

specifies ziﬁe%l_a&ieﬁzﬁtcrﬁéotulﬂﬁraiﬁéha{sibﬁlﬁﬁﬂlycﬁlld)’orﬁﬁr&derﬁb@ﬁé—maﬂ medi um or long), or
nunerically (i.e t. onits nu e desired

na t
Dy oporton of " adrdrEre st S S PapUahe el O SatRR o 1 ow
none), or walinerthe adgrogation o€ multigle newp efrcetan tByglehdiing lte azgagiden aldstenwphd onal | y

expresses @-hfig @f&@&&emse@aéd%&%y By D deR fine SBOL i Eb1c86 %lb&la@@rtﬁﬁg ot Snal
nunber of |longer artic Each article is ideally witten (or edited) in

bot h shor tP2&RG Y SRR ¢ err‘??ﬁella%n"se&‘b%‘@]rct’mf"hl s preference. NPP027-SG 31 An
article may al soTlresubgciitict ewildé @rdaifydiciwaghperiby selbdiifie mendr mwey sincibating aewadt ch t he

expected SopOESL agda&ea&{g aqgfeménlaﬁzea fRRof cb P rnEX AL Sl Qaid Qdumn% Sl%teﬁghd dren’s

and adults’ ver5| ons. appropriate version IS se according to the
reader's atyBnd tqgqderigaq é‘Pgl‘?;%ﬁ’f’S%aB%cThF yarigus-pegbers Qb @g@hﬂwwy frpregtheir
precede n C elifiret infefegs dnd bisted 19 géi@ahe dfgeent dhltepublidaiical 88 hah elomiralk elelup each

section are sel eﬁ;r%%h%ﬂgﬁilfﬁ 1}; (a{etré%]hé %QIOQMI ({I’e%tsg C&‘Q ge%tionia@gme ﬁ%e%%ns aFEearaSSI gned

a useful lifetine Ive
subscri berdily, Whﬂ@pﬂﬂlefﬁ PPREY Weplfyd dhe daéimﬁft@éft avyilgble 5%[% Ehed¥systorkalimesonting, fohe
subscri bere&amﬁdl tncIOMS . “Pdgd SRET PIGNS “WaRMA",i tintea@PRIP,0POpidibL, Hhandeader may

optional | y“ Rlng” C’Pelcim%p)(g)yn ae;[nld u?ports”. The set of available sections is specific to a publication,
as is the default subset.

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

For each section, the recader optionally specifies its size, either qualitatively (e.g. short,
medium, or long}, or numerically (i.e. as a limit on its number of pages), and the desired proportion
of advertising, cither 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 preference.
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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 e delivered to nost relevant

subscri bers. The reader optionally specifies a serendipity factor, either
qualitatively (e.g. do or don t surprise nme), or nunerically. A high

serendi pity fact oner s esho r i
col | aborati ve flgferlng yﬁs le(re ng%égﬁﬂlnﬁdygmq Eb?gg?ﬁd%“?he
cor r espondioptgstisation picghe reddpr fot)@famplb keergovide ghitdbya’s madhadielts” serweéﬁhé prpcbPGEacity. A

different kgfR Hs%lmtsdmfo@mg@g thE RMePEa g PBE tehideLthn bREIRH 4aGh LRt PANSRS the
week. The reader ti.0 aIIy specifies topics of particular interest
within a §%§?egﬁowﬁﬁﬁngﬁP§c #6di fies the priorities assigned by the
editors. The spe@hk aficless wbick ealgep'cachisertior e telectodmd pripgizedaiyfticddort, laed qual ity

at whi ch | QBOES:ERE : iR Blihe/ 8 @é#auuma;are 8a0&L QR fefem.i Juyscéag&%[)h&&y a

preference for fewer images or’ smaller inages or he nuriber or
si ze of |n‘ﬁﬂfé’s““li’?ttﬁ&acer°8’&fﬁi‘i’éﬁmﬁteﬁ@ﬁ°rib?f§§@§°ﬂﬁay be deI i vered at | ower
quality (i.e. atIn beotuas whesSal ist dppiopriare, \tet daadgl @af eptiofO MRS tdlAjoratid  a

gl obal |evﬁienngt b ARSHp1SPE SRR Ichl A A8 5euch LIRS WA

m)netary val ues are IS I NVO units are
i mperi al ofealifist for gollabgrafivscdiieringinpsintsd withiytpebutges atﬂ*@rengh?f thea@ﬁaleaThe b@@vs

currency, anprovillehlsy colte (e goamtd’ 2@t dBlike®y ASkisd it @fre liRlySbak MadefsSMBhodld ON OF

annotation, _ These preferences are derived fromthe reader's locality by

default. To reduce reading difficulties caused by poor eyesight, the reader
optional | y speci fitislss ith diteb paioritisp @pd shoriclietims apg ‘I‘lﬁﬁfgfereffmﬂé@!emnalﬁ?f@h. Bot h

t ext an(cji i@%g@sm@ah@ I}])§Qﬁ%nﬁt@rsﬁ&%‘déiiﬂﬂah}bmc@ﬂgs\\l*l‘]a@ﬁﬁ)scrib&ﬁ ormation is
acconmpdat ed on eac uage. i n. whic cathn is
publ i shed, and i?ﬁ”gggF%?l%Hﬁ?WIEfgﬁ?gﬁﬁ c%%?'agm“gﬁgﬂ%wpgér‘vx 7t he
publ i cat i omrgstdnahet nepepyaly. é\rt&h@emé)pm Basterdelvdthe theshold esed forigwehiny duribghe

net page sy®lidMaRRithfe COREH B Sikds @ ndrQibi Rgﬁlaﬁkﬂcgﬂaﬁdn&n%%%& W&!Q%iﬁlgrﬁ EE;\ETF ﬁé

in varlous u S, NPP027- SG ADV SI NG
The persong g‘i"i"é’\‘ TP edtcP%"‘gdgég'r%ie’éﬂserE%‘m% lonfap RePFsfed o &gt fye of
adverti si ngeewbt ent, because advertising is typically placed to exploit

the editorial coRfidir kb huid GoinkQfni XARRI R Akt Wi € slhidielnl dh appear

in a travel section than e ere he value of the editorial content to
an adverHF?&FS?&W&”Pﬁé?@?@?émFShPﬁe publisher) lies inits ability to
attract | arge numbepsdof the eattes Bitewiet dontebiion affdcghtie qéinDg maph intges & beeCt i ve

advertisi n«ﬂli\ier%d.pﬂ'h@?eg&r %oﬁah? sp@@ﬁeis 3 pI%fereLl(%CfQJ févgey m%@ég og&{gﬁglﬁfi’a{é@ & Both, Iipcal ity
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 situ translation or anmotation.
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 publlcatlon server conmputes the approxinate
mul ti- dinensional size of a publication's sal eable advert|5|ng space on a
per-secti 0%1 basi Y véR%EJNEQob,{Olan @E&Q%r%&ﬁ&e publication's geographl C

cover age, %e secton-aeFRATEF TR Ip, € size of each reader’ section
edition, each redbrepesongdidaion of dierggitgriabpantent élrﬁcthaﬁ@cfeabehadvera&i@r togtent,

denogr aphl ls‘ecau&erhd%mm@r@ t?ﬂé’hll%lh&d%téiﬁl&t e QiiRrial LRRexD atNAAEs, ﬁ)ys;aﬁlmeadré ows the
advertisin snal | er

)
SRR [ L AT I e AR P
cl oser to advstiser(ue thesdfarete tHeprbligher fipd iwits dbiliey ts et lagvemibers pivgpdérsvidt the can be
sol d in vagyi ReoREMRErtions to several advertisers, with individual
readers' pages randaomy receiving the advertisenent of one advertjser or
anot her, overal | Eg?“&?e?d\)’?rﬂi{)“gt ﬁé’kﬁ‘fdob‘bth i 371 6F locgline andstrmygereryics Jlqelity
adverti serdeteiiiges edxpaigeto spasivean aiviceysetaldy etct, i add payticulir gerdsisndoe dosterect [y to
detail ed pZISQnggtg& w1tﬂ Jl?&ai’%%n%@%ﬂ?en%&nh@& I&Wo%ﬁ%ls @egerml!mg € Qgrnﬁér% s@nd ai ses
the intrinsic value o dvertising space ecause personalization and
| ocal i zat i BFPCRPBIORLH AP ikt BFdiE B3 ™Y by net page publication servers, an
advertisi ng aggr agetopubldbr’ Hhev prafatdd fbdutdis bdvyrtibidaphce DY afuBigimabiolnt h
geography a he subsequent S ation is ff| ci ent
because it P@dﬁt@m@ggfapb@ﬁcaum L %f%%apii goveraée 913515“? ??ﬂ e%:'etr Ve 8 emhllfbl i shers
to deal widerogienpist prdsthapgecagrgregeicdpodreiamet o directly capture advertl si ng.

Even though the aﬁmeﬁdmagd @gexa,g&r &ﬁﬁéd}fublﬁc&tl&%krbé’igmﬁpu&ﬁ @ﬁQbﬁrb}@:ﬂat@fnuln-

advertising reve Publi.s) ipd the change u because
ens1ona e’ of a ub 1c on s saleable dve Sing-spdce o 10 a51s
of the grea Teieht agyr egat i on ETRE® a4V ’i ﬁ (io acts

as an int e'f}C?PEGh thﬁr Wbb@tIWOHWErCPY%@ gheaysetiop’s ifaflesthior the Slamef qwb/replﬂéice t he

sane adves‘é‘gdoﬁE‘dﬁﬁ)ﬂteadh@eaﬁwsta&xﬁhﬁnﬂi@ohﬁﬁtah@éa&redd&r sldgTyg%ﬁ;ﬂ not :j ng that ad
ex.than a

placenent in a n ubl.i cation can acenent
P he. publ | cat | BHPRPERRY Gare b i P PR, Se et on <
adver ti si ndgliseg arcgeates detdiPRQ 2MHwSEnB18r mwesef & tripslseli sepalitell.dt thayefoe klivgs ttive f ul |
conpl exi ti&golggtcggggtljsggggﬁ§ bet ween advertisers, advertising aggregators
and publishers, %?? erred formof the netpage system provides sone

aut onat ed suppo]i':‘tr FgpPle, e ST AdYSESEL g &2 Yerselt Gy YR EsRIpIBeEs P 8Fveralit onat ed
auct i ons ofdveaihore ritith Sidivifiug pades’ pagbutaniontyl raniving thp adveitiewled ol yhe d@sitisaabl € f or
the pl acerrﬁaher%erapﬁgalkh?@gﬁ%&uo [ 0anEkah i aARL] | anounts of i ncore,

such as smal | or _highl ocal1ze vertisenents, Once placenent has been

negotiated, the &g F‘f‘élfj'éﬁt S¥Stein pHOYE cAdvestige @i e iy dERis | dstflign product

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

Because personalization and locatization are handled antomatically 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 antoratic. 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: a publjcation custom zations 9

col l aborative filtering vectors O contact details O presentation
preferences The custom zation of a publication is typically

publicatio i L e onlzat on i.nf or tlon i nt ai ned
by the rel Eelvrgﬁﬁr? rl]eféct ﬁfhﬁquh%mg% he ﬂ? ﬁ;'ljemttms of nego 8%5' bletw %ll’ g elrtlvseers faﬁxfe ising ng
vect or con¥geseaorpndg lsb@e r‘hespf?fa“tqd rferen @ffthfa ngigpad Systowyf Providas sqmeeavmated | s
used to CO&’uf)}Q:lnafoB t}ﬁkef fe@6tRiAdns, Uﬁ@ﬁcﬁlg dupottf 85 E{ﬁmﬁa@a atulsk%nwf Qcﬁl&ﬁ%gofspaémk' ng

recommndakllltgrg xolr t] Ulgrtl.I sn’a%[e fma {hg li)egn%f I t %deertlsﬁg)enb ﬁ‘%l’cﬁﬁ%grf“e Sl'ﬂ&9

col | aborative ec i ndep
publicati mﬂﬂ@th@fmom%ellctlmmﬁléamlylmﬁyed atdvqﬂssem@rse practical to maintain a

separate vector bak pRd&kint YRk £3btaRA theta@gfeg%w; &pﬁegﬂd)édﬁs%élﬁv%&ﬁenpverl ap
bet ween t he vec%ors of subscribers to.th cation than between

sa
those of sHBSEFPLLY ¥B&Rf F°5FE ?mﬁ‘l?ﬁ‘i”?%yafhf B%She%fﬁ‘iﬂ’rdéﬂ‘ﬁﬂ‘?ﬁi?c@’aﬂt g s 1ikely
to -want twolepnesdmie pibdicatiore sgver. Chen atlxo naagey gutllicdtibie sirveg laye ottogagh asr’part of
the val ue Qfsohaisea Bithbiton, ﬂgickstt&rta@vamawege,&éﬁxm@ﬁap g@id's grative filtering
vectors are_therefore also maintained by the relevant netpage publication
server. Cofitact YZFRFROENER] hcludi ng name, street address, ZIP Code, state,
country, tzséphomformutiohEiiteringar e gl obal by nature, and are maintained by a
net page regi straty o, C i t hose for
quantities, dategha d@&@%§%1oﬁ%ﬁﬁ%ﬂig&%é%mﬁmﬁﬁgéﬁ aﬁgmhggﬁkgﬁhe *'n the
same way. Wﬁ?@ﬁ%ﬂﬂW@%FWﬁﬁmﬁ¥mﬁdvert|S|ng relles on the locality indicated
in the uset's Commmﬁﬁmdﬁmﬁmh&ms while the targeting of advertising relies
on persona| |nfogﬂa%ﬁg h.as date of birth, gender, marital status,
i ncone, profeSS|on uca 8 or qualitative derivatives such as age range
and i ncon¥g’ range“mw%P@®@7 SG 34 For those users who choose to reveal
per sonal i4f or megrésematibOpreraditey ti Si ng purposes, the information is
mai ntai ned by the, rel evant netpa e istration rver absence of
such |nfornat|o‘r1:1:h adver ?%Iﬂgg %Sh é%tgrag?%d E%Faﬁg”ﬁ%gfs $S?h °
dem)graphl%lst%ls@elilJafoe@twr?wwmeméwr@eva@h@mpuﬂmsmg Each user, pen,

printer, applicahiombRiRY ikl R0 BRRsIoE AL hRPs AR InIREHof dows M [UNI que

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, strect address, ZIP Code, state, couniry, 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, marital
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 publicationsyare 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 pr L. |1 sher es not
record the ID Of¥§ﬁ$£g5%§5m9%ﬁkm%oQ%&@g&&mgum§%%%?ggagﬁeso%6m%m?he | D when
it is requitfEerionfefainaindey %H@%Wtb@QJa@OISglﬁt@ti@ f50ist- il dhei dpengO T suelhe

publ i sher Bfd6maibn, @dveRifipd éa6 Bt tafyated P DY bR lof ﬁgaémdgﬁlplﬁﬁisﬁlﬁfaiel@ﬂh meupint to a
specified fﬁ'?i¢¢4é%d the user's default printer. This authorization can be
revoked at any tine y the user. Each user may have several pens 801, but a
pen is specifi cEpdb vgeraiengpripter, sppticationf prevides end apication froassigneditt ovumgua

'?’ﬁr ticul |ar id@ukifict! B8 the nbtBRe I’e@@ﬁ‘atlﬁ{ dc%ﬁﬁamdﬁqggaht?eﬁﬁupgﬂ&w&% thltallﬂeas'éﬁtﬁﬁl i pgnf)

e pen 1S yse e the correspondi user il e maintained by a
parti cul aPF nees't& ga%é5$é;§f % %ftrf%ﬁgaléo@rp\'}%’f’@s -\ RIS TDAE f‘ﬁ Hjef galisationay . A
Wb t er mi nEbvi®k09ndeambligesion istalsprcialddnd of wplimiiant on a particul ar net page

printer, al | oW Ngtach P30S Be e&qnﬂ@m@ q‘gﬁuen&@hﬁﬁgeg@%@ga%ﬁﬁ%%gyt ng_Veéb
browsing t be cony en ently %I’I nt ed F he nearest netp printer. The

net page s ﬁ?yc"éﬁ’i' %8 PSER1C ush Epdpsr Fasﬁfsm%{e ﬁf"‘l“m”é‘?“"rﬁ’ﬁ 6@1 tEI Ef}“c}l yesipdicabn g
comi ssi onmiblgmations are dntivered by ddfautthwitlsgiages phied et ileptasd ¢ Heliveretl 0 nhet gidter

provi der' S&)ﬁaﬁéhn&/ﬁghs the %Q:Q hs '111%953% %ﬁé‘ selryQ:P lk&g? tra do\fevl;htléhs -uf}l%hérse Siser ha

click- throu f ees, e-commerce comm SSI 0ONs, c% transacti on ?ees slf t he
printer is™MhggEdl *’6‘9“?!4’@“i?‘s'éiiefa“itﬁéﬁert‘ﬁéut&‘é‘?‘fd‘ie’sm’fF?éOT?)FIFH?éfraﬂbeB‘&‘iu@'er Each
user al so magr, huthBepagelvacizaDRhediP®regditeé.h | S used to accumul ate

i cro-debits andy,gl edit §Tb§c§1g%he30§5to g@g@g,ﬁ%ﬁ%ﬁ% X pubidggertg%g (fe a:ﬁﬁ:

par agraph); contact detai ? ephone
nunbers: dreMKT SO df aptarees gt tq ﬁc,spwaieﬁqnmrl Falby psegle |dpfody pringenclThis
| ocal i zat | mthori3@dntchd W@ Févolea Wt alﬂj,rlﬁib@lﬁy tﬁa‘usal Eaefeﬁséﬂngaym@@drvetm p&ls%m e@Rbal ning the

user's enc;lgg eglﬁ@kgg%%eaweg]@h userl dqt 819{?“%“1&:r H%nﬁetr 'g%{’rhtl E‘gSrmdel 819

automati ca mai nt al the sys em and unts 821
Wt h whi cﬁe@g%mpé@ewwnaems can be made. NPP027 SG 35 2.3.2 Favorites

Li st A net page U$1@:rpeﬁ@ﬂ 1smﬁéd'1&)a<!>cﬂte Ghel doBdspAdide Aer prf)ﬁlé’gfafn{aﬁ & by a bdrtﬂ:'ﬁﬁr to
usef ul docu nts. ﬂ’ﬁP&gt'F@ e network. The list is malntained by

the system SRETHE ﬁlé’%?mer B S%al 8Pgani zed as a hierarchy of folders

924, a preferrred Vabrboningeit? cafbewthalzed t9 pstiowa phtficulah ectiphamited iagriagm i n
Fi gure 4lweb 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 $18,
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 vertisenments 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 with wldly
varying aq%f tist:i% gatl on individual pages within the section, and the
ad | ayout 'gorl ol dT its this. The algorithmis configured to attenpt
to co-| ocat e cl osekipage nedcaadiaingin alist 2031 afexogitet™ -dinkggo ol devbmentsiechom s

pl aci ng adge neftpgée xfe%ﬁ(@hﬂ?& fs‘&riaﬁ&lam%@@y%é éy?l@xh oY it Behfalh‘it 19%!51!1&@% N
because of oursel f roof |§gss gal rs.. The

a s
edi tori al }E?S?’f'fhgr?g fo Tsé’%"t éafe?eﬂ’fedf‘ﬁ‘é"dﬁ‘?é of whigk s bR d® e am et ed

i mages andtl. graphics, is then laid out accor di ng to various aesthetic
rules. The, gatir g QERes. including the selection of ads and the selection
of editorial content, nust be iterated once the |ayout has converged, to
attenpt to nore GPoSERY mekying A st lisk 879 en eqchruee’s tshalfy popfpinine ke (of er ence.
The secti afvcisieaR etpraedegtdiycie: mmou@mmewage sh@enBliCh@dizans ayeradgedomer time,
al | ow ng S;&#&Jegg%tdlm%&%f %ﬁchdg%ow{fl{ iag)srzl?a]gral%msﬁ MENT FORMAT Once the
docunent I's encoded Cient distribution and

per si st ent24 st or WEELIGANTRASEASYBHEge network. The primary effici ency

nmechani smis t heTsepag.a ipemlcafonigavaer Efﬁ(tuixaﬂcﬂillﬁﬂ%i §uk Ghd eagas Sk I},&Jheuseﬂ@er S

edl t I on anp% S!)IlaIIZC{i n&&lca%on DIl a Sﬂq‘lOIl— Se Ollrt])aS]S ém C 1 ‘?eer Sment% all'etmtg

specific i Fon e eia |rrﬁ18rnat|on
consi sts dﬁ?fomtteb]emlss ﬂwmlehdttnrwpeag?efﬁea}}ﬁ@@!malrce&ﬁ@ts, i ncl udi ng i mages,

graphics, and pi @ﬁeeaaveefsmgeaab for A s&cB8f ca@ B RBikve Mtk afhcﬂfvd(r}ﬂngl Med@maafibed text

represented J Ie Mar k nguage. ( XM.) . usi t he Extensi bl e
Seo1 eanoet iyt e 5o, P et BEPL AP Birlpbs Fy aftcyliy o

f or mat t i ngeonffeiep erdent |ty cogbeatelvpsalegpd oditorixitagd aderddmetchent, exch 25 gladigiadyg set
which in thi ﬁofﬁ@%ﬁtehtﬁ spe@iﬁ&a'ﬂg withi Yo gﬁ:ﬁtCMn teldfisd A¥Q cial fAdNRe Slblic i

cont ai ns enbedded | anguage codes to enable automatic NPP027-SG 36

transl at i JRIEFF8*Bnbedded hyphenation hints to aid with paragraph

formatti ng. An i Miegeliteh) eatenerzack r dr isarpyeuding thieand PEGi2000ama el et - based

conpr essed, leggggmegg?ﬁ gmcoea]&rt@ﬁgb,%agggg&%bencodes a 2D graphic in Scal abl e

Vector Graphics (SVG ayout 1tself consists of a series of
pl aced i mage andT¥rapRirecshjilidies ﬂ‘Flsﬂ‘F@é‘EP el g0 dfyy selection of editorial content,

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.

2.5 DOCUMENT FORMAT

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

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

A text object contains fully-formatted text represented in the Extensible Markup
Language (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 langunage 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 |Inmage object |DPEG
2000 G aphi cPosition G aphic object |1DVG extflowextflow |ID Zone Opti onal
text object |IDM.IXSL HyperlinkType- ﬁ%ge Application ID, etc. FieldType
Meani ng Zone Wat er mar kone 2. 6 DOCUMENT DI STRI BUTI ON As descri bed above, for
pur poses of effi Ci ent distri buti on and per sistent storage on the nel page
net wor k, specif|.c. page | ayout S ar a% d fromthe shared objects
to which i efrs e%yg %lﬁscrlfﬁ’em&“ﬁulg OR*"€ ready to be

di stri buted, theAnetla}sag'eecpabbdeeat oge 18@13\/]@13(3 at0oeatiadasedvoriressakinked p of t he

net page | Dosgf X&E‘g'iapﬁ@obj&t AhddsueD gl}%pﬁl@h s%ﬁ&h'fb m:gﬁ@ramg@v@&héﬂce docunent,
and docunent insta ﬂ'éfgfgcgs rv es .a set d subsets of

*
the shared cont ent® %ﬁ‘?ﬂt 5 “‘i‘i‘ﬁﬁ f|p &eélt‘m‘@ﬁé’ﬁir?é?pmffil?-‘ecéga *LHBERt , and

t hen tags eixch tursweh- »ﬁmctmftmb]ebtaylow,t hypertitks tdné inpatmrBeldsods debmbé\lP&B@ﬁe?-aﬁG 37

nul ticast ¢hannelsinitale Wylbd: oﬁ;@crtsr e Eﬁﬁna?ililaﬁrxz‘?QLatﬁé)@tﬁQtlayH&%ges BYeolabf | @yout.
The server_then pointcasts” each user's layouts to that user's printer via
t he approprF‘E’fSé‘“i?éi’gf%‘egfﬁeﬁtélf““b‘é‘ﬁa%@ﬁgf he pointcasting is conplete,

mul ticasts the shared content on the specified channels. After receiving

its point G?a'i)‘ie @egpagﬁqaﬁgtgggé/tgr and printer subscribes to the multicast

channel s neC| layouts. During_the

Layout Attribute Format of
object linked object
Image Position -
Image object ID JPEG 2000
Graphic Position -
Graphic object ID ISVG
Textflow Textflow 1D -
Zone -

Optional text object ID OML/XSL
Hyperlink Type -

Zone .-

Application 1D, etc. -

Field Type -

Meaning -

Zone -

Watermark [Zone -

2.6 DOCUMENT DISTRIBUTION

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

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

The server computes a set of optimized subseis 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. Assuming a quakter of each page is covered with

i mages, the average page has a size of |ess than 400KB. The printer can
therefore hold |n excess of 100 such pages inits internal 64MB menory,
allow ng far. .t r ers aS4Cse r r s at f one
page per Srémlgcra]] SVM:LIC% I F ll?elllﬁléif)i&é%lat IQ n'hte smﬁien %c&sgsg e data
per seco ndeaclvmﬁrcsﬂayp'ﬁs @lﬂm lIl‘o‘errS W@qwhqﬁpghwte p%@ﬁ@fmfedd wheatthe poifitcgstiggas dat a

delivery osgbicR, BIRAHDANhaB@E Rk on ﬂﬁ\éﬁ&ﬁbﬂ'\&@xﬁlel@m@h@&ﬁwd@h@ 9&&5&@5&@1@8 such
as when the rlnter runs t thg) V\A|| be

251 to r opESITEHS RES e ol SRk shnyszaciet s e oont PuE e e nal
st or age capeltdasty eich peek haves peidrinteioaneac iom the ili@ag strepmethoss d:jwtse'cfmadd Wrenor y
does fill Wpis f08MydAe TRY hddl Sdrveld ;Le}mste&lwﬂ&we%et chluaﬁ%sgﬁ Ys£8utP hindBsnlid T cast
when it first occurs. The netpage publication server therefore allows
printers 8“%ubnmit requests for re-nulticasts. Wen a critical number of
requests i s receiCved minteichat repa@d kil tho Olgettsze whibleitss@pa/leyouts esfaniihd pringesies t he
cor r espondi. g OAfIP ARl RIS i dAGHITRE S Printed, a printer can

produce an exact duplicate at any tinme by retrieving its page |ayouts and
contents from t h&ogespepalfiromsiaees dieygpier int peses Bk BocehentS wien a

net page doAdsuming a iptartéred WS pad i0RvdanBimtimages, tkadehe pperisonakd Fads aad
delivered e I ce there is no
shar ed con%ognt %ggf"m caéﬁ%foyg&héld%g& Fsg? }da%&lap %es m;gelxﬁtgé%lfahﬂ ter

wi t hout t hidlowisg f‘zsftemﬁ&raﬂi pudlers etwwrateﬁ@mﬁwétapratj@f @%Eﬁﬁéiﬂ?f Sﬁ@nff élalﬁe%t ed on
demand, i tequSaléi®io 4PFHESQABIut DB, of PdRel ddtd pet Scondl@hicH @lsRillaMb e BighleSckgroad ed

net page for{m%talen(gta%elgv\éerovew%mdbgnggernEts it as a netpage docunent. A

net page formatir serv ecial i nstance of a net page publication
server. The net pﬁgf@ unfles eprgtopal H@@W@r supings wheo Wheadigier tibs gudof pawse, Ktrig er net
document fQekratas e hﬁpbvmobe@ae Rdeh&ish tRYEARDEY bE6E URBRk RO (k) . and
Hypert ext Marku Lan%g%g? (HTM.). In the case of HTM, it can nmake use of
the hi gher FESSPATY 5P he printed page to present Wb pages in a

mul ti - col um f or Bawgver, iidtehprinter saiybreal glemeny o fillgp, than tegmnuyid rre tihablaltd v

| ncl ude al hood6l dRAGHl RSk bkl dobik otk Jega%eg@ohmqyme&mfmea@%z?%@8 page.

The user can tune th i 8 behavi or via a erence. The netpage formatting
server makBs RHGHISTH Oh ST PUYEH Y P 6’?““‘1 HEPU A AU t‘%?e&eé‘iﬂii \9’( # jmecthd

per si st encerurathakdrabiegnuitivasgnhe chmts@ndiag shetaobivent , no matter what its origin
and format.

I't hbg(ﬁsa 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 netpage publication server. The netpage
formatting server has knowledge of various Internet document formats, including Adobe’s Portable
Document Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can
make use of the higher resolution of the printed page to present Web pages in a multi-column format,
with a table of contents. It can 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 3.1 CRYPTOGRAPHY Cryptography is used to protect
sensitive information, both in storage and in transit, and to authenticate
parties to a transaction. There are two cl asses of cryptography in

w despread use: secret- key cryptography and public-key cryptography. The
net page network uses both classes of . eryptography Secret-key cryptography,
also referred to as symetric cryptography, uses the sane key to encrypt
and decrypt a nessage Two partres W shing to exchange nessages nust first
arrange to urel exgﬁ e the se ret key. Public-key cryptography, also
referred t%gas A8Y e rlcscry6f56?%5 V-*uses two encryption keys. The two
keys are mat hemafthcaiege fpriaging ekrven mghse Maslandarytpdeh dthaviery inpledimpigleragivity ypt ed

usi ng one Aﬁaxeﬁa&cpabma@@oﬂﬁgrm&ﬁeegoc&ﬁénrlglomger%ﬁr@rs olf@{ apfu Hidiese keys
is then pupli other is kept private h lic key is used

hed
to encrypt8 Wé g%‘ﬁ%@“ ?‘?‘?P’E‘??H@Hnafsoffmthﬁg‘ thrgietrage pgpierapd the bertfia%%ﬁaée REF: Once
encrypt ed andhidg khdvdedpeiiflthemethay sysamfosdafeeradn only be decrypted using the
private kegy. ThggcJRwQ parties can securely exchange nessages w thout first
having to exchang secret key. To ensure that the private key is secure,
it is normaf for “RYFEORRAPHEr of the private key to generate the key pair.
Publ i c- key cryptcgpaghyy&amdhanuaeﬂmﬁmmﬁmﬁamanaodmgmmghmﬁmgmahumﬂu)The

hol der of J‘u&ﬁnﬁczﬁg %Jaytﬁg & aKl%Xsachglp Tﬁgrgg' gvo%la socyim r#é}gg% Efr]%? %n deglgeaﬁ & ese?fv% then

encrypt the sing t private hen Ver i at the
encrypt ed ¥EsHYRCEHBIY Pt é‘é’hf ke “fslrt@ff’@ Xjr'Ehe @Fpageheetﬁ‘@kdé?s bffthtchéﬁesplof vat e

key with r@ﬁ&@&phyto t hat partr cul ar nessage by decrypti ng the encrypted
hash using the p i ng the hash a | f
the signature i sg%(['relt E“’Ha‘aﬁ“’ Y e’ rréegg%tﬁgs SYPRERC %Weog?a gilcy pre th? SamgFeyt“he
message caficyrirapd 9ecb’et hmpseee- Tvrepantiss wishiog fosexglienasi messaggy dousthi@st armenghas not
been al t er @ehrdiyextiaddMelsecrel Rymake public-key crypt ogr aphy work, there has to

be a way to dist ubl i c, keys i ch prevents.inpersopation. This is
normal | y done usF‘ﬁ’g %eé’ r Wt?géaﬁ{“és*}{sﬁnﬁfﬁ%é‘ftt? 3 YA n%?tf’%pgé usgs two
certifi cat@crapiohbys (e vy RQYStaretmt@dattc#Hyrrdatghn such whvacthataut hemri: eatypsd t he
cotnﬂect It omsgggm&pcaiaﬁw Bl SLryBBY usi oﬁlgms e St hd@ Ry fs¥hen E%B‘B%h(-}@&lédré; I frgltn tes
authority s the pers ent i exam ni ent i ocu

and t hen c%%‘ﬁfﬂeégi Wvé‘iegﬁE ‘3’1’8}“3@“{‘5?6 t&é‘iéfyi’%lai'l%ﬁf’séagﬁﬁlﬁg‘?fifﬂr thg 2¢! ‘Eﬁﬁ‘é HBs son' s
identity detvae key. Qe encpyutod wsing ldeypnblidgso n eessdpe cinranlytbs déchpted edirigittiel peigdie
authority & i bl Qéht?;uufélyl%‘féﬁaﬁg@ mterasgeﬁ@rﬁortfﬂr&ﬁrvﬁlgrr éxtrhagte af;%] gegr ee of

certalntyt |t I S genui ne. ave to veri rtificate
has i ndeed %@@rr thaBegbatedey §9°"§1ieg‘ ’éa‘”ﬁ‘?‘ forfee @@Frque@araée kémowereraraﬂle whose
publ i ¢ keykeygaiwel | - known. | n nbst transaction environnments, public-key

cryptography is gpkyidSedoblns &R5E uli 9 Ll o digital signature. The holder of the
' 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 using certificates and certificate authorities. A
certificate authority is a trusted third party which authenticates the connection between a public key
and someone’s identity. The certificate authority verifies the person’s identity by examining identity
documents, and then creates and signs a digital certificate containing the person’s identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of certainty that it is genuine. They just have to verify that the certificate has indeed been
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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 with.he server, and then uses the secret
session key to encrypt the nmessage data. A session key, by definition, can
have an ar bi trari ly short Iifeti me. 3.2 NETPAGE PRI NTER SECURI TY Each

net page prlnt alr fkunl e identifiers at tinme of

manuf act ur &Whi %Cerélrceateg{l ?”é’ﬁ %Ieéﬂhslv% %ﬂr’ﬁf‘ry in the printer and in the
net page regi st ratn ot s@sagem edﬂiomgepubffmy fiyptegraphy BB 0Bl uswl tperbdtd digimhd

uni quely i %«%&H in8 % dRIyRUkEHIAR kecRDsel B k&@tse@gﬂceﬁm&ghy i 661 RLAQM | D i's
secr et is used when the printer is first registered on the network.
When t he p?“fpl‘ffeéfr connects to the netpage network for the first time after
instal lation, itIn thedeloetgalisusgnatwiee rgferice ¢ padeviatte keye panskmissibd of ransm ts
the secr Etm#ogaaﬁgpoemgl Pﬁélaalaéecpﬂﬁ%yanﬁ ngeglv&)ﬁattagtu&l@%ap E}gtlsqgagﬁme%grgér%gtgﬂg ion

server. The server onpar es he secret aga| nst the rmn secret |ID
recorded PHeefES Calaﬁ%?&a@@em&ﬁﬁ lb‘t?ﬁ’ébfffén“‘? boethercgifi gateraatpvr@h ugef the peblis k¥~ nat ch.
It then credhes anth i gnBicde ©ekdhidgt @ atct see@ntiay RitNGe tdier, pﬁd Gésessthubl i ¢ | D

and pUbl Ic ﬁ!ﬂtg&ggﬁ'lﬁeg té(gl\é t%qneigagg t?a?a }\r}gfszgnelg%l f Idgf%'ﬁt%nl Iafv an @92&1‘& rat I on

dat abase. e netpage re s rat1on server s7ds a cer Icate authority
for net pag®oplfftiters, since it has access to secret information allow ng
it to veridy pri ntfprqemplmntehis}ecuﬁmen a user subscribes to a publication, a

record is create n.the netpage re ati ol rv dat ab thor|2|ng
L ho. publ i sher -t oC I Pet RELh AR TR ot B Ao BEY ¥ Bns BEAHES R P

STAET AUt P I Nt r or a
speci fi ed g5¢ jtaveder rea@@rweﬂ@aéaﬁﬂen@mﬁsemm then@)asﬁrllemh@‘iwn\waerda@a?ge'fhs érsver is
adglr esi ed 10623s Piblid inﬁlﬁhﬁielﬁaﬁxﬁﬁkesm%#t& i BNRGaR ek bR m?&&mm gb%}eﬂg the
publisher’s priva nature key. age, server verifies, via the
regi stratiBh® (‘f?ﬁi&%%{ls@ pg‘f’ %lfgﬁsﬁggl%ﬁﬂeﬁllofg’ﬁg? ¥& aut hori zed to deliver the .
publication to t%ersqbeemftqredme%ssterthe nfpege pelgerk dariikefrstvigriafterasstalliten.gf gnat ur e
using the @&QL&ﬁQﬁtﬁm%u@fé@H’a& kK Ehir. IPRnahiR A s{cFPP ;Ll@@le p@ubtéy%e@&:y%ome

certificate stored | sglstratlon dat abase. The net geapge réegi stration
server acclpt% r?gégaff'é’gfeé"ef ghea TESPTRACS fY S5l Woﬁgfuisé‘thf’ BT s FOPHE reegdfdibase, so
| ong as t hiodte dnebgruesitl scceptethe regbtraived theilBs matgelt thepGregteamd dighson ¢ehificgpr | nt er .

3.3 NETPA%tEﬂ}% %E%ED( pRE NDNEHARER: RERtSKSS %dg%?yél fle WOLAYUR hdgntifier

at tinme of manufacture which 1s stored rn read-on menory i1 n the pen and
in the netrﬁ%iﬁfé“qné‘@‘?@ﬁ ation server database. The pen ID 61 uniquely
NPP027- SG 40 i defikd deip@ss réght@atip Fer@factshie a Beediffpag eutivaity\iarnétpage 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 defauit printer or a
specified printer. Every document sent to a printer via a page server is addressed to a particular user
and is signed by the publisher using the publisher’s private signature key. The page server verifies,
via the registration database, that the publisher is authorized to deliver the publication to the specified
user. The page server verifies the signature using the publisher’s public key, obtained from the
publisher’s certificate stored in the registration database.

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

Each netpage pen is assigned a unique identifier at time of manufacture which is stored in
read-only memory in the pen and in the netpage registration server database. The pen ID 61 uniquely
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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
transmtted in the clear. A pen storesya 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 f ) |1 forget a session key on a

Ieast-receﬁ% lﬁé%ﬁ%gd{]%]gh?}{lgtp? 11neog\l\‘léssary When a pen cones within range of a
printer, the penAm@maqsmema@r“ken w8 conpeben\gi aetprae prittesy andep pyiptes aarh koewier . | f

t hey dOg :nukiﬂiwhﬁf @aﬁhA%Erh&fmmuﬁﬁilaﬂ& \Iﬂﬁﬁx ﬂ[n-lemirﬁra a8d ﬁédﬁ:bﬂa?& M%Q{@Je{ %.tltls is
supposed to now is m ﬁ use the

bel ongs t 0" B iE%e 0\%\%‘3 pgntcrr%nclegt et Bt pf”éteru"ge mg‘ft?‘f f%Pn?FFF‘é?I a‘fgﬁéesf}?rl nter is
meant to klmﬁN“ﬂlPF@an@n pbu'tansjmegmitﬂtl inkttdnéhe priirtter,i th digital islsis alwaysaudrgretusicg pen

registrati@dap o%%%k&@nke&fmﬁlﬁﬁm%h&%ﬁ&nﬁ&t&dﬁntﬁ%@ﬁ to know the pen, then it
agrees with t en to i gnor e it unti| the pen is glaced in a charging

cup, at which t i e HOTES fsf'“&‘l 5 f‘i’ﬁ‘é"r-"f‘gﬁ‘feé‘f ]r“é?f”? Y5 BE R B> P BAST tion to
its publi cstdrdda stshien jpgrorcemt peniisnawssddaxet bykgey He Bothaage ligy/but fite sioeye exchange
key is al saaparc%i@; A&8n ks, Lldewifd R RAAESLof 8y 3h b @eagt.%@enaf Ls%ﬁ;asﬂ ﬁ%&@{%&‘t a1 of

manuf act ure regi stration, the pen transm he
printer, and t hewﬁ‘F‘i %Pe@rc"‘i“fsé’ﬁ@%ff@e P@'Fepnfﬁ‘@ﬁ therpey @dtﬂﬁ‘éter ‘?‘i%?‘ﬁéﬂ@ﬂﬁé&%t ration
server. Thewosedcl etherg@mhey dvhe Bnod es@mlomeﬂqmyprfn&f ddtelﬁem@rwmh@ lit issphbo@ t O USe,
and secur t e | s transmts a
copy of t hl‘gll)‘)séglts‘3 i) o) nﬂ%ﬁ%htg E ?(r)r;e g &cg%?%hé Iﬁm LQ&I%P{O # ee v 3‘%‘3(13 ﬁeﬁlﬂtﬂe&)fg use.

printer stif @@t Hbihe pddirdnmpgyo Mﬁ“éihﬁ Bgm Bt dqemesb@nlt wxateh the p@mqumpen and
transmts ikedera@nerigaieds &emt@mn kﬁganit@kﬁomhegﬁm thed R Qgr&@ﬂlﬂﬂh@ﬁ&% @hﬁe sessi on

key inter e t he r|n r en ca
i nper Sonaﬁgllngymeeﬂeg g qm argm%cug att %%ltime it ini teosglgln%zstra rlon prgcelghg‘ pen can
decrypt the ses sinc?ﬁd%?@yo ltSrPalﬂlﬁﬁE’tﬂ%e@Gn mtamﬁesemnkm@phanmw lqsr-wh@gﬁsl y
unregi st erggl iPa desordell S the rn@tgng tr@[s@ﬂmn Isérver Yate¥ase dt rﬂrﬂeQﬁl S @acki, Duridd 1S
linked to a user. A registered 'un- Oﬂgﬁg: is only allowed to be

used to req Stra 2gon, ey P g mlltﬁmh éo the Brggr e BTSSP PdPhs, to
regi ster aletpm\m&ﬁyetmntswwhe hertehgennlew p emsigngkep (i dhvartrinteadnl werd fonvkedpd or to

add a new &R Rindis 8 kalidddy B%rprmty"ﬁ a]Q@tﬁn&h%@% c&ﬁf%f Bl see KEALASed han
publlc key cryptjon because_ of hardware rmance constraints in the

pen. KBl hﬁ@”ﬂ”ﬂ)“é@tgre%@%%egfﬂl g‘fk’)‘ﬁ‘(’ﬂ“’é@ pdgeed G the pedl): of

secur e dommmgtssmhcrﬁ@dms&hﬂtes togthechen. dbeipoRS1es h@ssatkpaigemyly] indea¢d | ncl udes
a facilitytQ Ritib Waternmarks, but will only do so on request from

publ i shers V\/no are suitably authorized. The publisher indicates its

authority to prififhoiskaieifeien san ipsmeneie apgn 41 the pen registration protocol, only a real
pen can decrypt the session key transmitied 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 “un-owned” pen is only allowed to be used to request and fill in netpage
user and pen registration forms, to register a new user to which the new pen is automatically linked,
or to add a new pen to an existing user,

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

34 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-inmge
wat er mar k regi ons which coincide when printed. The dither matrices used in
odd and even pages' watermark regions are designed to produce an
interference effect when the regions are viewed together, achieved by

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

| ost when the page is copied by normal nmeans. Pages of secure docunents
cannot be S [0, el copy nechani sm described in
Section 1. éﬂpébg%cal{e Lf'ﬁ’ghs&p%n%ﬁabl?ga%o f}%ﬁg net pages on net page- aware

phot ocopi ers.  SEbsuf satdparnerntiss airecessyyec an | ajterpptivie rdifhee dnagrss fra speciifd

e- conmmer ce- “Iafeaﬁaaeetgioﬁm theliﬁg@yrsaelaﬁ-bm%@ﬁ QnBininREbrlitl e Rvaemidﬁ&églo%s phet ogr aph
whi ch was cag% en rmted ]th%th er . re sterggbometr | rmation wth the
net page regls noserver, “a&" glcescrl act P Zvae “HPEsThted with
a secure n@ﬁigm@@ P@t@mrmmerfermweeffeemhpm @megleramre\ﬂ@md tygeitiess achigtdddmioong y by
request i NGl tﬁetpal;ﬂucsshgéa t he usual way. The unique ID of a secure docunent
is only vali | fetime of the docunent, and secure docurrent | Ds
are all ocated no ee “ttfsgsﬁlﬂjﬁ"stf)?wfnﬁmﬁfké’%@ﬁtt“’fﬁ‘él‘”imbl‘*b"rh%ttllf"g‘f“lgého ne side

oppor t uni sctﬂtt@pa‘imragetsbstwﬂnelsﬁe;pugelsd@@dmmnmalmmﬁ| cation pen can be devel oped
with built- in fF%gsb@Qé%mQ Rodibdtd dafid} 53053{,&@&5&@% buﬁtqn ﬁé&@@&by 8 oism

poi nt - of - present ati on docunent verification. Cearly nerther the watermark
nor the us‘??mgedﬁh%%t&’@rla?ﬁPPV&rT@S?é@GT‘é‘°?Wén%ﬁa§fﬁ9’bbﬁm&ﬁ‘ﬁ“@m PEUPPSRISS. They si npl y
provide a signif seantonhsitesct gpitdly gastal a§ EEGE B Yombhddel tafsadiofsl TR {can

veri ficati Qe RALLL G20 sx,lh&S{&gﬁge;@,g 35%1&%‘%!6 flLeald on Feﬁenuse,prregyt%rgaea iz added

| evel of security ere It s stiT Frely Tnmune to
forgeries. memB‘“m@NEF’EIB}gA‘FBWUPWC{VFFeaSﬁESP@’&@E‘ Sesiigrem forms s ubm tted by
users are del i vewaeh prabduallim atsébufeﬁlélﬁ@e h&nﬂmm& recifiilt @h Qerﬂfli’tﬁdu&tnﬁl&w y

ar chi ved q%%sgx%gl% HAYE f:ell.;s\l.{sl;JVSEl e uﬂn?.retﬂ?e z?seor €4d &Penl.s @F{I vahdc%gr t{l eci pi ent s

to repudi very. E-conmrer e’system as
descri bed llfﬁ“%@étheé%“mem,aﬂlﬂé SO éocuiﬂ?PﬁB%Sw“-b#“ecafeé mortmtlaﬁaybféo povenicthaidi ate. 4

ELECTRONI @rm%omgfcﬂgegs §EE.£;LJB| BodmaEETRENEn W%AET e hiite-The

net page sys se r ectroni. c ransact stem as one
of its pay¥ £€clf( onv?ntﬂcgmn%%’fe ?%a?}’ CH G HREH %rvsglft%‘ﬁ%g"c (“ é‘F rd and Vi sa,
is organized ar OGIhQﬂY neigherthn tvatsaragsnor ghadisarlyipbotpggaph @klse@teeld alcnvptOElaphic

t erm nol oQynse. HQL‘\PMﬁﬁly pﬂsul@ba bnifidI& BYRIENCsSal Ifd?é&%pe;ﬂﬂ@ratmm@ﬁt diiRatipe of
accounts bein s, and nmerchants register with a

car dhol
certifi catpéma‘ﬂefﬁefw% Vﬁ&ﬁ%ﬂ%@éﬂ P@?H"éa“ ?/dd‘fﬂe‘ﬁbﬁé?‘?ﬂ%@’e"e it is needed, but is still

not entirely immune to forgeries.
3.5 NON-REPUDIATION

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

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
merchant and cardhol der, and to authengicate themboth to the paynent
gateway. SET has not yet been adopt ed mndely, partly because cardhol der

mai nt enance of keys and certificates is considered burdensone. Interim
Slol/gt ![ ﬁgscéalgg g}% rrgilltiﬂltllg I {]}eug I?Jb 1@ 31%1'91 fure keey %‘ge ?_legﬂﬁceﬁer ttﬂoLlyf\iagl'rt:igeg rartgcgrgﬁoédz g;\s/er z'ng
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and - aut hor (g AR s te Edpmin e iy I B8 St © by oot 1 o
used is t hatheguicgte smtmlahtlanﬂecasihfg@atamteauﬂ@atwsqeglemlhgh@fthe reyeBt g2Ewyt. Ng  pen
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systeminc| udes a nmechani sm for m ow the user to be

conveni ent?y WHEPGeEPrET 3¢ vkl iy tli‘eo{ffﬁoécgslfhe ¢&é u‘i‘?ﬁlh‘fl‘ze T SFESHERRAPERAE f or
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When the user eventually supplies the biometric to complete a payment, for example by

signing a netpage order form, the printer securely transmits the order information, the pen ID and the
biometric data to the netpage regisiration server. The server verifies the biometric with respect to the
user identified by the pen ID, and from then on acts as the user’s proxy in completing the SET
payment transaction.
4.3 MICRO-PAYMENTS

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

‘When the user registers for e-commerce, a network account is established which
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NPP027- 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 egbed a user-specific transaction ID
55 in the page. Subsequent input through the page is tagged wth the
transaction ID, and the application is t hereby abl e to establish an

appropriatg context for therh np, en |n occyrs through a page
which is ndt Gse nllcsm BTG ?‘luser recewes h{é&gﬁx}é\rél é‘arf%u on BHutt UsE ]{eh user's
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asks the ntggrgqxg,gt registration server to translate the associated
application D64, together with the pen ID 61, into an alias |ID 65. The
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t he user. tem a intalns an and’ private
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applicati on ﬂrévﬁrﬂ&ﬁﬁ’éréxﬁ) ngpiRHiold ed@kdersOfrort R@silY S@Frclat®l NEHepYRlMly accumulated
applicati qﬁ%g) %fl c information. To assist the systemin routing product
(

t: . .
bar code aga erlink"” activations, the systemrecords a favorite
application on b

efpagsfregistratiog Server fingicadamyintpipmdsemonyfoys relefigeshiptbpiyeen. a Each
appl i cat i QRerlafd @eﬁa@anaﬁ Qela emlc}ub alaempéslsmhlmg@mvwﬂ&éver Bkt BB asySt em
mai nt ai ns hanehn% ghn ) t ?b @ gggllcatlon@rowder tOta||OWIt
to credit &hd "ﬁig? ‘r‘% Fé’v"r& AR, O Pedipse BB U &5 Sotdeg feeppption
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The systenjhegleaggjggleﬁgﬁgmﬂgﬁgthghwe}hm DYPRSHont O receive the subscribed
publ i cation, as t he expected frequency . of publication. 4.5

RESOURCE DESCRI P ed%mmgs WFW ormation indexed by alias 1D, and is able to retrieve

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

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

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

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

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

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. NPP027-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 rights 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
prot ocol defi nes .2 or.def ot exehande. o TRSSa0ES, betuoen sntitics, In the
net page system SR IpTEEn &R PEnsY Pri‘hter & SEFVEIS WETFI%E a set
of defi neds‘ﬁr%@mldsscmnﬁonsmwww @etbyﬂeﬂq@rﬁobﬂeelemgérWhlqhtlefiea@teﬂ onfesilitath t he
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in which the hori nsion i s u 0 represent nessage flow and
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represent ed by aArectrenvigicaptoo naidentifigrights goldeaaf20.Ghhe tdyegeesnitént yutcamdcally verti cal

colum r e@a[nﬁ@x@%&r’f@t t%é@%o!n'u@e?s't& H&ts%ldér@@heﬁ Q&e}stp}ém c%%ﬁéhl“gm&ﬁe tinme an entity
e

exists, the lifeline is shown as a dashed I|ine. ring the time an entity
is active, the | CPUMYMATIONS ERIGNOLE a doubl e |ine. Because the protocols
consi dered here doonatn@i@apetocd ddiastan operedixictizh@Df mbssdzed Hetiesn eﬁﬁt&s.gnener aI |y

cut short | Pl
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t her ef or e Bash Fﬂi’@f@ r@tﬁéﬁt&ﬁé ﬂ?t/ aﬁcraa&!ft eAniaiging dhe qaﬁel pi§hel ety agstrilarwreip% c«alwan
poi nt cast , refitkentilg htieViZliSe s inC DBiRNhe SR @pénatyvemts N Efe16R S shodhIBs a

applicatio sher) first obt unment 51 for each
docunent f(?oh(r%dl ﬁlﬁ sdéert{?leera)“ 5 Py ac%vﬁetﬁe 12%51 nas ISS “6"}1353618‘&#9]‘}?? lisef?lﬁfc Ur e,
i ncl udi ng wretgcoltgensiderr herefoapidrepia gedestes emitipy II@HSS; are gegerpthyguppbgeassenwer 10

responS| blﬁ.egﬁyceggggtoﬁgﬁam ﬁ‘ot@&)w y allocated ID. It includes its own
applicati B r's alias ID 65, and the rel evant set of

6
mul ti cast %Pmanneré’lu'?%ﬁ'@go" F"“’Eg?’ R¥He message using its private signature
key. The page seAvefergdasodiment afrbbscatiprodelively rariebokib shaen inBigtue 4Bbt ai n from

the registrati 0“A~°1§‘r yﬁ&beﬁ&%se?s%iy%%&@%'télg p%&(:allp@h@aqmn tEQ& H38 afios €l ect ed
printer |D62|(1 he explicit]ly sel ected plication, or

may be the™Hd8 aldsoua@#%fmﬂf bafliﬂwwﬁs edatwas W*Héh%ﬁpcawwe%‘fqnﬁﬁ-sgchewe. Feate. The
appl i cat i ont smaperobjefts. Cit eubadripdmsdelivey page! stierefoer ddlivery edcinhgnt sthenfessage
st gnat ur e iufigia PGS BSENEL: AU Shred SatRSoEAhShIALL N server fails if

the application 1D and alias
The application (i.e. publisher) first obtams a document ID 51 for each document from an

ID server 12. It then sends each document structure, including its document 1D and page descriptions,
to the page server 10 responsible for the document’s newly allocated ID. It includes its own
application > 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 T} and alias ID to obtain from the registration server
the corresponding user ID 60, the user’s selected printer 1D 62 (which may be explicitly selected for
the application, or may be the user’s default printer), and the application’s certificate.

The application’s certificate allows the page server to verify the 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 NPP027-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
subscribers' selected printers via theg relevant 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
appropri at mul ti.c cha el; d rec uj red.content objects.
They are t%smpté & cfﬁmﬁgaﬁe FB]St hE PABFRV %“3“& tgprglle‘ﬁ t((::ISa'l's‘ffm Sethehpnel
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The page server n obt ali respon r 1D
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hyper | i nk thegaiswer rpdd 15305k adslgrisy may aéreadhpfplerlth tacke if bejuerttes @@Atly illemctbd/per | i nk
request C|wﬁﬁ15théjdaﬁl5%€‘"fh‘é PR M| i wERHOME BendB; its|RE: JaMREI d2Nte plef @GR recoOrds
the I Ds of1 h1 stl n%ﬁv user and printer, and identifies the clicked
hyper | i nk i “tag‘f?c% BB8° i page server then sends its own server ID 53,
the hyperlink rebuaste seDer loavd tite Ipegel desskiptioh D identifiel by alpphieciBt and Acterihines

appl i cati %@rﬂﬁyaaﬁmas 158 PO RSy, ARCHIE D5 iR CGAHNE: Jeevaapmdt 9@&&% Specific
TD 51 froman | D server ) hen sends

logic, a r@jal ns a docunent
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71,

The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the
registration server 11, and then allocates a globally unique hyperlink request ID) 52 and builds a
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 1D, and the link
ID to the application.

The application produces a response document according to application-specific logic,
and obtains a document ID 51 from an ID server 12, It then sends the document to the page server
10b responsible for the document’s newly allocated ID, together with the requesting page server’s ID
and 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 NPP027-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 owngatabase, 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 ncl udes t ?mgg to the application. This
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Assum ng the rel evant i nput el enent t he page server
appends t 3 st roﬂé"nc“@'Tf"I?@EPeﬁ'f”"P'f %FF‘HO%OLdl g| taI i nk After a period of
inactivity in th@haoneeqfavishadkexh a hiygkewitt Hepgaggen, Sﬁl’péﬁbonﬁﬁiﬂd&esttﬁke pen | D

and the p%gtquméaezl%&ﬁapagg%ﬁﬂﬁTgees%@{?ﬁtﬁdegmesgorre bt erpretation.

The registration _server user erf)ageto t he pen, and
uses the user's Jeedunen atvads thaprp ot |1%QWW@@FU%@2WP%GID1§%@§F®FW&I&E strokes
as handwr ith the pagk eter 10GRtheusudl whgs converted the strokes to text, the

bage server appela e S uRRe s Bedetionn s HniRTsy Bl BT oGS 5 3"
S| GNATURE WASRIPRGTemY 2RRSF.AGY. trsstokviimgscrth e sfupming theedlevam irputstross iszone t he

stroke i ntel 5Q€ER, th&pa@es‘éiv&'l@ﬁeﬂd‘s%efsﬂr&ls@t&&gotﬁélchﬁdlglﬁﬁig@ server 10 appends the
stroke to the SI% pat ur e |taI i nactivity

in the zone of the™&i 8%5’5? %cgﬁyé? e 2o &f %%5’5 A@’r ee?ag% %’rarlssg‘?dﬁge %‘H I D 61
and t he pend iﬁ?g)emgok@het%tt@ themglm@gqns?@wat lofer deermretptiod. 1T1femeg1m@nqnf feoat i on. |t
al so sendsddulis the user corresponding to the pen, and uses the user’s accumulated handwriting modet 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. ,
54 SIGNATURE VERIFICATION PROTOCOL
Assuming the input element whose zone the siroke 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 signature biometric 818 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and
NPP027-SG




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 NPP027-SG 47 user ID 60 to identify
the user's application-specific privatg signature key. It then uses the key
to generate a digital signature of the formdata, and returns the digital
Si gnature to the requesti ng page server. The page server assigns the
digital n h gnat t.he soci at e forms
Statue o TPapen o Whutff el Bietffon Rt Ak SEbSuds 1PPENN SRy 1 e

cor r espondienggate s digital S‘Iftna@reaif khe ipym glata,gindh rptugns ﬂlerdraltel@rge@p@ tortle rpqybstipgobage user s'

Si gnat ur eSservér. 5hd:§£é\/§e§1el5&ébl§x§|tg\hlg’8g€% 0\ uRs@hkE @eld anRAI eRlociaks @ form
subm ssi on_protocol .is shown in Figure 46. Form subm ssion occurs via a
form hyperff’&h?% ?@05?11 on. It thus follows the protocol defined in Section
5.2, with sone f@hadigpbsghive isdidest hodiss I} A5 bhtbe caspomwiing asdr.ofhim diiywes | | nk,

t he hyper |k @fmlib Yahl-ARuPRISAIEHRRL. by the page server 10 to the
application 71 a SO contains the formI|ID 56 and the current data content of
the form 1P the °Ef YRMSSIONERAEOSOhy signature fields, then the application
verifies each ona pferrekénitadiinem gt 4 fiven sabrissson lpfoto6d is sh@@dﬂ@treds with the

correspondi ng di alnin tificate
from the regist ?%r%l?gg%ﬁlgsg)?\a/&é%{&sewggg %I%Qﬁbiﬁbﬁﬁﬁf%%ﬂ
pref er r ed GhEEn Seeion S vith sepniinspdts ¥4GMent protocol is shown in Figure
47. In an e- CONMEBY thecaivf h F@R pstink fieafpalit 2GR0 S3RisaR SeniBy thbgagpayabl e from
an  appl i cafl on Olﬁ)'i@a\’!mdﬁralso con%ulg‘dl%'f' 51656 Ok &l LGk bl QUah ofmtfa”%ﬁﬁ“ ons and

sal es. Conmi Ssi oMM Ss1 ahs on conta Serons s
payabl e f riom son@inpany Fipephe fields, then ée gprijcdtioreyerififs cpch ene byektrepting the?%’f’é Uhﬁ)erl i nk
request | Qis2iate® witSBEl cdr@spbiitly @ligRalfsRBan@E a@QBMINRS ke Rotk@edihg Jefiiibaid ey t ar get
applicati op. Rrovi. Onesrmrq? (e.g. nmerchant) to the source application provider
70b (i.e. pu ek erf and fromthe source application provider 70b to the
printer pro@i derclesamPera!ﬁgel?Rcagmn cation receives the hyperl i nk request
ID fromthe pageA%%Ee‘ﬁ%Jeﬁb@dl}ﬂ%ﬂfédaﬁmmm(m%én%otbc%l £ ok i in uated, as
described in Sec . 2. \Wen.the t3re?et application to credlt t he
it 3

source applicati a”prec?e‘r“a‘a?e SRRy PEdYi B erB?)‘alZ}‘érﬁ"E’r 8lit to

t he ori gi reblicgagerg@eviern pullsige tidickirdubst i@sdatype pidi salks. Ceguasdns bbfeesThe page
server UsegdlhfmtWREbs badmilsRAURS) alio[%etﬁaya'bﬂ%‘}ﬂ &Y pibllGier 8 W H&IRPH dheat i on,
and sends the credit on to the relevant regqi stra{)l on server | | together
with the BFce application ID 64, its own server ID 53, and the hyperlink
request | D. The tegiysdlidir¢qoest BV fised 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 hypertink 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 server 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 credits the corresponding printer

provi der NPP027-SG 48 account 814. The source application provider is
optionally notified of the identity of the target application provider,
and the printer, provider of the identity of the source application

provi der. B*"NETPAGE PEN DESCRI PTION 6.1 PEN MECHANI CS Referring to

Fi gures 8 and 9, Tkehevupenppligene maividyr dewiigniyt edifiby of ¢k ddafiveofntvmarggt 101,

i ncl udes  aubiuh BEvilQ 2ank e blifer bRVt of hAiddlifBE h&RulDipbEtLRE phaMing wal |'s 103
defining ap intefior spac 104 for nmounting the pen conponents. The pen
top 105 is>in op Fﬁ??%ﬁb*ﬁkﬁﬁﬁﬂ?w nmounted at one end 106 of the housing
102. A seng.itranBpeMesHancsover 107 is secured to the opposite end 108 of the

housing 102. ThepGaVE! o %dfrds S Ak §,0m9{)en,ngédérggﬁde&;a§& b Sefer@Bndiinaf pi1med from
sem -transparent materi al In aorder to enabl’'e the user_ to view the status

of the LED sl housing 10f nihefpran of g plajtipigroplsiing haying vl |07 deflipiyg ap igierigfgRage 3 i n
part 109 wiiEdh ndubisg 88 bénabiyonai Tiepadep 1d5ds RrgerdidBroaiblyheuheils biegnd 02 and a

rojectin i . i . | f t I t nd fits
B Chin o cuBREie Hhehf dol) i B bhAEl BB 5H i £AR ' e TP e BWATE
102. A r adiossingrife dhacor 207 is alppnf rowepdiplpiion and infermeg fram aqmiitarspysest piteridl 110,
vviht hi n t hein BRush Bghid 32 useSRNVRW thed Mafa dSthel 1D ﬁbulht’eﬂ)blrﬂﬁih fh@h@@in@ﬂﬂl”l‘ﬂdkiﬁvelé.IBA on
t he cover 7 are arran to. receive. a nmet en j 114. jnc in
corres pondlljD(rzgf;n cglg?séwm at"h?agt:lgg ngfﬁglgsqﬁ:?\{fguynse ?aufl{iﬂs’eﬂrlledmgi1Iéa)éccet’a‘f‘:t%ll}fm?l%g fro?a r"%nD({J/%bl g to
enabl e i nkerejenting pogiépe 11 @ phigtcrrpieqty backnfranp thermgin tpesgl 108) ant filg withia acowspondioy s a
tri-color gdatUpmdabh &d6a0108 of 8 hoREeB 1821 A radib Bntend 112NN Aovhled bktSndaths O

mounted on the flex PCB 117. The. status LED IS unt ed at e top of
The " pen” TEefa PgisBAI T e diog 18] BT Epe Rttt el B abeh 25 a
nor mal nartké @wgerilikarp emngaddo aeeiw anotl edmlernl 4 siglding corfgspondirgsoperthreds tri dge
113 W t_ht Rnl@. Ttla%gletﬁlrégdﬁecétlg’?li!kzjl%ngw_%tQﬁWeﬁiﬁﬁswglgﬁgﬂeﬁaqlgém.ar _ebrmtigt ed f'h de by
side wthin the housing 102. Ei r. the ink cartridge n [ e
stylus nib 121 c&° B’é“"be%d’ﬂ'gﬂtthefCBY Fde 2 PrPguEs Brﬂg?ﬂf ﬁe?f%gfnfﬂvge met al
end pi ece dbledna 1BY israBd abinoxd oo thetfloePER L7t Bp sbOS LEIRG Bpie abimed asth¢ @pof thd| ocks

123 and 124, 3SR USh Ll | Nk cartridge 118 and stylus 120,
respectively. Arotatable cambarrel 125 is secured to the pen top 105 in

operation and ar FERREBere bk &5 3 10apal firtking ofpen sad 45 a pgypaskingrsedns; A udes a
cam 126 i ninkt p@ ch@idge Of8 aithsliot19whd Mktpiud 120 wii Istylis 48 12 Dfire irbhentelaivk basidel . Cam
foll owers J. rQj I Sl ( it within
t he can1sl%%£ﬁ 6.u%%ﬁ0?5@%%?%#m%?%?%g&%gﬁg %?9gﬁﬁ§§%%%%ﬁ%@§T%%§?%ﬁfocks 123
or 124 novieropgh ogen spd 1320t dhisapetad endapiccs b14plryd]')té1@p of the pen top 105. Respective slider

blocks 123 and 124 are mounied to the ink cartridge 118 and stylus 120, respeciively. 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:

. Stytus 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 NPP027-SG 49 housing 102. The
second flex PCB 129 nounts an infraredy,LED 131 for providing infrared
radiation for projection onto the sur?ace An i mage sensor 132 is provided
mounted on the second flex PCB 129 for receiving reflected radiation from
t he surface cond .t 129 al.s t radi.o chip
133, whi ch™ nc,glhlg%zlgle SO eé%ﬂggﬁﬁof, i anmﬁo egggﬁel?:le?)f/%m“é%'ﬁém&q% E'tﬁ? |l er
chip 134 fﬁnpmw@mnpmwﬂmﬁgﬁ@pénammaﬁm@wIﬂhempgwdr@mMmanbp@ﬂméﬂbdBﬁk 135

(fornmed fromnmmikitiedadea fadli@dSohsd suhck She Wednd inBx PAIL10QKS ﬁlmin%?a g
rece| ves i S onto t he

projects a |nfr a surface d

i mge sens ) s lplﬂg%é’fem g]ﬁfﬁg‘ eﬁa’é\ﬁfg?‘g‘f’%‘ aB‘i) BEEVep AY O Ffé §3‘b'f‘i t he
second f| eseniROBg bRBatbwof thxageh @9ty Ag opticatibek 133 forwkd Tém awvddedolemtpbsticeisithi n t he
cam barr el ygpme AvkloMalProjdAdBnGRRRAGESn bl b SurfallBhnk Bl¥vet FRMACHR, d37 and

the cambarrel 125. A three volt rechargeable battery 139 sits within the

cam barr e‘lma%nsi)rnu’?:(fﬁ{”%&f‘t‘pw WiFps dfecopgptt r“;‘?mP:‘B‘Fﬂt%l‘E‘ttEe seoeid flexdfifdt 18P char gi ng
coi | 140 imtapuontaes 12heiith atdhﬂountéd?@rﬁllﬂﬁithfe|cﬁxbdﬁﬂ312$2e9tehﬁlnﬂﬂmmnebt€ﬁhﬁé gi ng of

the batter%ﬁgrggog}gg@ TREUES L8 arr g%ilfﬂ&é an 930 8l p,p an

i nfrared an Intrare ct|ng ISp acenent in
the cam bRFFIRS Drgntichuih @f ?aﬁ@v cqnﬁéts sﬁw@sﬂowb%rrg opfh &40 ihmowsigd ghautie 118 i s
used for Weidnd ﬂ@,POBrl29)roctﬁametr&haeglaéo&f%eaaue@ataemmnﬂ@tmpmheqécoﬁmxfpclaQ@ bei ng

applied to,the surface byt ni, b 9.0 gcmnls A2L. e
phot odi ode Sfﬂfz H?Ifs dlqlkghltﬁ oma{eﬂghol} IOE?EB“h%t i &é’ F eto“?lsﬂ“:’fnot shown)
mount ed onbatfﬁéz%WlileﬁéFhef Bt %ﬂ‘l’@slz(l%heaﬁtpame lﬁub%edrfogwtfag pmerder iepatieed 142 are

provi ded tewakhiahSiot HeheaBde B3 apflied ReLNERSE HOhd f52 nlb01 19 3SsBinE hibdR . ABE 1O the pen

101, and t de 42 for ¢ t he .pe 0

pocket . ci8ebRR B BT e Ut e py B PP s e e
posi tion Oflockt¥3mdd2¢stylus nib 121 or ink cartridge nib 119) by imaging,
in the infrared ﬁmﬁ&tgmyrﬁmgam @quazg%p;ob@emir@sq& o 166 o Gt D2 @f the

nib. It records th ta rest location tag, and is
arranged tB¢ETRREE Be“tlﬁi? a‘ﬁ‘ﬂ%& @ﬁéléo m‘g‘rfgei"rfi‘p htigorrhEping the Py %’Elﬁb | ocati on
tab utilisehg opPExE€onrBeLLERd controller chip 134. The controller chip 134

cal cul ates the ofj {:Ehaﬂol %mﬁﬁgehh@d&&&n@% ﬁo@iﬁoﬂ‘bfﬁtstﬁ?b {Rghs His 1 ANGGwd rom the
perspective _distaortion observed on the inmaged t Uti'lising the RF chip

133 and anP®ifganie1s) {OF En3giap, 19 g indiaged fﬁe‘éﬁ?n?“ta“iar?éthﬁ%'fafeaw ﬁ’ler’{’f%‘nﬁ‘ét’%he (whi ch
i s encryptmeld tfr@prdsbe lotatibrydaaricmpiokaeedcafiar ag idd iCingiped torcsingand ssdigdne t 0 t he

conputing GyaLBMH1 o d'\{“f'@fl]on]i Jﬂ?m&?&h tLbSu&ﬁiQngr PR3 9ha BonkrBELINERa. ThD&FhQ tal 10k
data is transmtted as It or ned. . ) ]
chip 134 calculates the orientation of the pen and the nib-to-tag distance from the perspective

distortion observed on the imaged tag.

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

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed.
‘When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101
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 fri-color status LED 116,
the IR illumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144.
NPPO27-SG



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 al so shows representatlon558f the RF chip 133, the inmge 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. NPP027-SG 50
The pen controlle chip 134 includes a controlling processor 145. Bus 146
enabl es t he excﬁ %1" ]g"éflé{p 15%‘&‘\9\5 > ?:6‘?’?'581[?&1‘?%“%?" AP It Fablrsdhe chi P
134. FIl ashexthenm rof/daiazllﬁ:madcompﬁx&ﬂs #iBhe dORANErIAS 134. Elagl sa@nontH7 wokbds 124

anal 0g- t 0-15 L1 14 2rC QRVELLRA Alfaﬁalsgsm HeiAVGE et P1oGONVEL 1f NSV AR Bog ST gnA

fromthe force sensor photodiode 144to a digital signal. An |mage sensor
i nterface #4288 fopthe/ ‘P‘&ecsé‘§°r\/ﬂh?tPfh‘tdﬁé44lt?rﬁ6‘§m§’é$?§]or 132. A transceiver
controll er 153 and ibasechanidedice Q61 tintcbds alite thl Bogd palodder A @adsedver f ace

with the '%'Sm%ﬂ!i@g%%% B lﬂcﬂﬁsﬂ%%sé‘ﬂmﬂidié %&H&Ic% v&éﬁqe%dc 135 gsgpators

and i nductors connecte to the antenna e contro I Ng processor
145 capt urigdvdgsrg Rebwdd s o BB fepeyatod anddndustespr gepneqiqdonte semmady2f ace via the
i mage sensor 132Thembﬂthﬂml§§3rdc&§)rf105 e@uﬁe@aﬁ@&ecmmoemo@daa k6 tagf GOMNEY S the

LEDs 116, Lugf ace via { qleitéllgbeinforq?:z momtm%éh %(I;}QJ stens]prcﬁ, gt%dng(? qzttp fl mﬂ)’i) ILEBt %n via the

radi o transcerve era1 - pur pose
RI SC procelgsend 14‘Ph@dﬁm@s&ee§h@trra@15adwdqoglwwaﬂmr anéf@epdremec@moﬁénl@ & a

(transcei Vrﬁ'd’diuﬁlcﬁ&férﬂllaﬂc@(%arﬁﬁz)%%ral-ﬁﬁﬁmmprﬁéeﬁsﬁﬂit 154), inmge sensor
interface 152, f] ash ms\rm:%ﬁ 147 and 512KB DRAM 148 are |nt§lgé§,£ ed. in a
4 2Rk

singl e control | ef*CARPESSOn e A TS i EVPEICP AT L E PO Y
r esonat or shaghahd cirgyd Ué4)ommeel E&pr mredacp i g iflekb doermaryt M@ agleiiaKBTRARF148hwrp. The

i mge senslaegém iRa SrgRXRmrolIR A68E. AGERY RISHGR0RNS QRS Ruit 155 Al RE UEEH R Ynd

Mat sushit g Iec oni c gor rat| on and iIs described in a paper by Itakura,
K T NobusatietoR 1 ¢9 e Bryided indhe sy s #P:  and M Ozaki, "A 1mm 50k-Pixel |T
CCD | mage Sensor THeomagdl sansart id ra€21Ge pidel SCBY Guth, a schsBiEE pirlaad &g MaGmbiton

El ectroni CElQ&é(ﬂJCC e&poré&latanézs de@&ﬂgﬁﬁa alpapel'aot}LiMa %@9%@%4‘42& lﬂl b&séﬂ%% por at ed

herein by ref erenc%{ h an TR TI The contr ol SIC 134 énters a
qui escent Naexpedi. apg Pzél“ pérIF%SOS‘PD‘FHE(?FP\}Pﬁ%f S\Rﬁ%‘rﬁ"rtl‘f{’ém‘ﬁ{é’rpamireﬁyﬁteéﬂ not in
cont act W IERE &ragddttionCa. EldctrotiiDevicp) Valk €5 nemige 0li Jeriihg A0, thith & ink&Porswkd Ch

nmoni tors the. force t odi ode 144 and wakes up the controller 134
via the pome]r]]b?refeeméﬁwg%{m%m& en-down event. The radio transceiver

communi cates in Wé:"’mﬂl?f ASHskd e%f@ mesmwter?@ﬁrmemﬁ of gagivisyvheg e dittes s
t el ephonesiol @mogih t@Npalithaalact. m lﬁda@oma& 4 eRNSEL it hicI Al b b It1r§|force

scientifi Cs anrd cgocféqﬂ gnd w'vke e c(’)ntr lner 1&145\%15 I: roew }'Jr%gn% er 191p<91| anlgn—
col I'i sion ane?é) Ton to provi deP 'Rt erter ence-tree
event,

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

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)
interface for short-range communication with a base station or netpage printer.

In a further 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, atlowing the location tags to be sampled at a lower
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conmmuni 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 norma

pl ane of the pen 101 axis. The accel eroneters 190 are shown in Figures 9
and 10 in ghost outline. The provision of the accel eroneters enables this
embodi nent of the pen 101 to sense mation without reference to surface

| ocation tags, allowing the |ocation tags to be sanpled at a | ower N
PP027- SG 51 rate. Each Iocation tag I D can then identify an obj ect of

: gt :I’ 32ter rl%?]{.%ar% lgcggon aer OSI L 19611?@ (fm Qbee(:?(')“y’ mteres?rathe t@aﬁl # lpos%l)’rg oy Pillfé Jrffi%_lge i ggl le([:)t
of each | deasiampletibge Vhlflchlﬁ ﬁuateh@teeﬁcealpvjfeletnhté (q mpmmlednéhiﬁm) bemibelbg BTt | y

identify tdt@ach Rpaton a}; e}mﬁm@ ara-ehﬂth@ﬁﬁﬁ'ezﬁﬁléit ba@auém@ﬁwugdhmput féncaccel eroneters
in each of the XTI€ % |rect|o({1§ | 1(;L%rate ];C res e%t totime to
produce an i nstant alieote R BF5EF yyg‘ﬁa“Bng P %8 RbEe £ §t HFEPHdE posi ti on
of the st riok@atedwithatspdchiovims topridyce peingidntav@upebiity aphposinpt. h| n a stroke are

calcul ated. Al't h@,ﬁ&nhpamﬂgl Iﬁauann&f@w s%kqu n@q&w loat, @éau% SfiiSns Amtae Sensed
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wal | print ef G0iL.isgshown fully assenbled in Figures 11 and 12. As best
shown in Flgures 12, 12a and 68, it prints netpages on A4 sized nedia using
dupl exed &%/ 2" Fﬁ"é?EI'WF“fJTtEFHFS"é?'FQIOHeS 602 and 603. It uses a straight paper
path with z.he paperre@@MEchpasssi ng t hrough dupl exed print engi nes 602 and 603

whi ch print bot h;&&ﬁgﬂgz oaméd,sgse an%hnke%@l yéhoiawfym s G20k nd with

full bleed. A nu rocessor er'zes | pages to
i nternal rgfdRyAs %Fﬁfdshawrpa lflg‘ﬁffs Iéué%ao%i [§%:i ih Privenpfinagss ©8 rftdr drefl amedia asingand,

di t her andiupleted B PRIGR)eI P@R SnginkO60L A1 anm exeOstpipht phREfdSwitind R 6b4 M. An
integral bindi Q5,.appl,i es. 1ri neege of
each printed °s oug]fsalp g%déng 50 me%)ng g év Pigh g ?theg‘iﬁ? (va ?%eﬁts &h
pressed ag‘alﬁﬂb‘éOICIrtaﬂd ik @llclrlfeeétésm%p Piﬁh Qﬁtem%mroqéﬁemﬁﬂﬁfitrﬂ@!!&s \Mﬂgeeltp can

range in tﬂbﬁi‘l %ﬁxﬁryf 4n@ qban& cSRREHrint SgBE VR @lersRIUREY, QfheSHA SLiS pagth@ag Ndi NY
assenbly w t|h r n close detail below w th particular reference
5 s e % e

to Fi gures ’gf’rlng to Figures 11, 12, 12a, 13 and 53 to
58, the wall pri nﬁemte@@ublmhng%ssm@y 695 mplfeap sirip chdlesilag ﬁﬁh&dgwﬂ"le@h paasbmodat es

al | naj or sﬁ&mﬁuwgtlﬁmam@reaﬁl@gifahblg%heeﬁamp@%;secﬁiggﬂx@ltlﬁus ch%r ﬁfm'éﬁboundt has a
pi voti ng dlatrgxlalﬁm on the front up tion, which is covered by a

front nol ACHeREES WhicycHaHgs & ity ﬁgmge@sheerﬁ’e%?% Rodit shepth s bisdinenandi e
nol di ng 608semblg wilhaesnskleraiih cloweldethitglok0th particular reference to Figures 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 components 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 oato 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. It 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 out" 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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can vary in color, texture and finish to make the product nore appealing to
consuners. They sinply clip onto the front of the wallprinter 601. Figures
59 and 60 show the wal Il printer electrical systemin isolation. A flexible
printed circuit board (flex PCB) 611 runs fromthe nedia tray 607 to the
main PCB 612. It includes four different color LEDs 613, 614, 615 and 616
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printer pomintespihespdcinm wre @ubipibl FR2d6493BP Emete@é@i C‘EP%?lhéfillS @8ovsadbmnect i on.

This all ow@m&m&m goaﬁbwﬁwaup&z&@mn@s;tontpb@rdwdelnagaﬁbt\wrk&ﬂaer FRud scapPIt er or

it 66 f th
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design by use of insert 652 er recesses 653 on either side of

t he nodul 658 3 P’b‘i)\?g‘tré‘nd"' o gl 673 2 ‘?"h B R PSFERRBVER Y ur ni ng t o
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board 612 %%tiﬁ@(@a@e tt}s@uqtecta@s% nqdmgsm tormel iALRge SO t8s. ﬁ‘ﬁ@dﬂl?ﬁl@@ce

nodul e 625. The PCB also carries es%%% gerl heral el ectronics
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shows t he iptemiextpragl éie warseien atdg Qhdimaper 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 self-sealing
commectors 629, The connectors 629 transmit ink, air and glue to their separate locations. The ink
commector 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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Referring to Figure 67, paper 604 is placed into a hinged top tray 607 and
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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 simultaneously 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
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conflguratlon (t , In a dfection para
in turn requires the paper tray, binding station and collection station to be in portralt conﬁguratmn

Thi s

This may make the overall length of the printer too great to convenienily fit into areas having limited
space. In these sitvations, the media tray, binding station and collection station can be arranged in
“landscape” orientation (short sides parallei 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 metal 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 suppott bracket 691. The printed page 604 is fed in until it rests on the exit hatch 690.
The binding platen 687 is propelied forward at high speed via a looped system of wheels 692 and a
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document 6P 8\‘7\/"’“331?@ Pfen & Thomain PR, ]a?‘t‘:@?tfflséﬂzl‘fﬁsr%ostq%a‘r?e@? fpdgetio it. A
paper t appeindebahdi &robkEprbitd3 sllaetexibiddh 6% ropetisdyde of the binder 605 as it

is transported -p s ontrol s
ot or e 605, 606 Sed eoyrEa e ga%ﬁqﬂ@e% P08 RGO, ‘Eg’Bf"‘g o 643 and

t he exit ﬁg_lp&rﬁmﬁg@upbg Ig@(\flfifq,té |d5:}ect document jams or other mterferences acting to prevent the
exit hatch 690 from closing. The tapper 643 also tap aligns the printed document 618 during efection

out of the binder 605 into the collection tray 619. Plastic foils 698 on the lower front moelding 6§10
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 collegftion 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

accommodat e docuHents havi n L fferent Si z es. £, | lection tray 619
1 i
is nolded in clear f) astt é‘“a’g"‘ii‘g Xo(lej'fjpo 5P 8% occszkmé Tl 80 tlnuo§S'$(%’ertal n

| oadi ng. Aewtess ifnpges pecherenbirg a&orenm@mdsusms ap&mhqstefe@speqqedtdqt éléxexs Ul a 7. 2

g‘lENF ET- SA]CS];EQGBBHM&N%AHMS-B%QHJ@ RitheRt 1 @BFErpd- @ﬁq&eﬁeqﬁéﬁﬁm&ﬁiatebj aevel CMYK
ow-di f f us ac ecte

circul ar FPBEF P%? ?ag%“GHCIG%g% egadléolgxoséé V‘%Pghﬁmg’éﬁs 'ﬁm W@%ﬂ ation,

al | owi ng dimpercaety- dprpduding Reyer mgatl%lofrdgeenaxqotooﬂltledﬂlt eplar tdspth,uivhee spatial§PP027- SG

56 A page &@Qfﬁé&by%)éy&ﬁ%aiaﬁmﬂlﬂm ﬁ&&dﬁ@o&éﬁﬂly"&%&@éd 10 BE BRRDF SFecRIAGbIL B -
Cont i nuous-tone écorl%lgﬂ ) ges. and rgphl ¢S are reproduced using a
st ochast i CTa1BPAPLES- "6 e SEHa e TR R TRy SPEH R AR e gpinimum size

anpl i t ude-reqted tatu@pbt agbhaiitaer m_lrﬂ)edcbfsqiﬁﬁﬁ gadeld tg. (62168 bRCTUIENT yiteliSig lbad).ed)
di ther repr OdUCﬁ cgﬂraagla;sftl@igngeglgqy?gn%ﬁa?%rrﬂ(ﬂﬂ%c of abnﬁg_;ecyggs al l egl fm)St to

the limts of the reso neousl cing | ower
spatial f r‘@(‘:}ﬂéﬁ’éla@bmﬂfaﬂshﬁ 1Pgaﬂfhln10alb’o¢eéﬁeasﬂ’ébf hfaciﬂh@frio%bﬁ‘a?qda' ‘?“940 ¢veleegr at ed
b% t he eyepeT et aﬂmfa@mlg iflinéab\@4bleBRYdnll X0 byBles pi eégqagelmad@magaadpgt@s@ee free 01;]
obj ect i onal W fr Y patterns whep tjled across the imge. ., As suc
its size t)?pl)?(l:nglfef (abcéuige g %{lﬁ SIS Tt Ws]ﬂ 2%0 oo SKI PE CE (SCPQL?BB’&D?“?

parti cul arragrers6¢- 6Q9fsampr}ﬂsemllctl9m¢réme10§‘fygtestg?hqu@lx 16x8 bits for 257 intensity

| evel s). Human cgrmca&t c&@ﬁbs;eaoim\ﬁhﬁ YoREAKS 388 p@ il niifhPARRGYecaf about 3
cycl es per ggreeo andthen ?allsof | o arlthmcall

decr easi ngPBi"S°§ &k 84 ‘?‘ca Wg (gtﬁ 8t BiER CaBsEselsr R d‘&@sr‘é’éto’%d
becom ng irisbes mabd Brded §Oied 0BG i (}ygﬂeelssop@pnsdegmb@e slightly & cplor evel thronghwi ng
di stance Rfgides. | NChes (about 300m), this translates roughly to 200-300

cycles per inch (cpi) on the printed e, or 400-600 sanpl es per inch
according to l\lyq%’f’@‘tt‘g"éanflﬁ@?ﬁ“éﬁfe r?pwdbﬁﬁﬁg‘feg%yémm%'ﬂirﬁvﬁlr?@df Wsptnd e ieRffove about

300 ppi i swoftidlipse (iedovwbdst filteyedinefosd teling srneedi Tkt is @gafbre opbriapipied Beyoll tas  nedi cal
I magl ng. qenfc&ﬁIal ﬂﬁlts%sbd}&d Qﬁovmﬁr%&dé&imoﬁﬁfed%%m s%atm{:l’;ﬁﬁé gtgcpg}plﬂgeye

resolutions I'n the range g her resolutions contribute
slightly t“i?xtee%?me%%ﬁ °P‘h‘128‘h§}’h COﬂf%s .%H@bﬂe igPefeatved &X't shapgssdissiiiecs are
reproducedmduﬂfMdanypeusfda;grsé:)J -l evel black dots, and are therefore not

antialiased (i.ep, Qég%gggﬁjﬁer u dA Lds LRESRL: [RELRL S ?@ip?ﬁ(.'prlk(g)tcgpr TEXL phad

t her ef ore supersanp he perceptua sed above, to
produce sﬁﬁ‘éﬁqéfaﬂéﬁg"é@“‘\‘m@ﬁg@ﬁﬂtl ally integrated by the eye. Text
resol uti orr.aip t obehmekT BAAFLEWI continues to contribute to perceived text

sharpness (assu nﬁerc]:glse 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 js 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
iine graphics are reproduced directly vsing 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 Memet[err] printhead, each page nmust be printed at a
constant speed to avoid creating visible artifacts. This nmeans that the
printing speed can't be varied to match the input data rate. Docunent
rasterization and docunent printing arg therefore decoupled to ensure the
pri nthead 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 rast eéom%@s%edoovg%he cg%%% Ié}a é(nthlle g&erlsgﬁ% 'Elpl ing also allows the

raster inmage proce e printer when rasterizing
si npl e pages, bthﬁ@eMgﬁr@eF@dﬁ@s@ ersﬁpzléteﬁtyﬁfeaﬂé@wplllt@)@feba@e@d uigdnfitgsed- cont one
col or i mag@sor@veinkepr oduced by stochastic dithering, but black text and

l'ine graphics ar pr ed di rLect dot s ressed age i mge
format contains g‘d& Bl dtj erp?%:r ecorntSﬁnd\%g{fB%%]?f%fs% i\%%loﬁﬁﬁo {8 kgr ound
cont one co¢oglpre$sa>yeltg0n¢hesmh a%:RPEKia(y@/IEiCsl%NF!P@% -Ig@nEionciorpdeyt-doigipver t he

contone | aygbre@ich@hd bdighe P REMARRL- @yeesrnnu,%agdg tﬁa&mﬁemsl\ﬁa A8indsa 954 26HE

rendered to a s a and e matey printed using._infrared-
absor pti veFHEs © f&&‘cg hﬁ‘ﬁ‘%‘m’%rp?;@? Cmﬂsa@ repte): EWBWEgWIﬁ&W hZ 5 sjze

of 25MB. Usitnip:1 eigeyt notiradbieiess ofgoatior, gisisg ovmategad patduivs oiMB.as JPEG (1 SO | EC
19018-1: 1994, | an%da%i Qaetk@ga@@gmgexel dariPhddlalsBh ofﬁ\?éTWoﬁé?él't% sgéhdas%}ﬂ' ng of

conti nuous-tone still S: "Requi renents. and gui del 1 nes,
contents ofP™REFEh R ‘ée“h gﬁ‘@ sl b e qraEsiy a@?rﬁlgg‘“’ el a5 @hwed Facsigit one
i mages CONANSBEIAWSSHI 988, IFadsindle Coing Gclblied amil Coitigt Coaabli Bipabhe for @BGupOSf

quality, g8.S 8 | ter page
of bi-|I evgﬁbag%&?eagﬁu%gggtr gﬁ%pé%%?%é Cloéoghe;feﬁ%l ! dateaﬁgegcﬁlgorg&%wd ?y %rg%’rrpr esses
very wel | . *BSpY neist E¥sompreseveh actinm! eyt Bhl. aivigericomimessed west sigs oy oup 4

Facsim | e 0.§M®SI / ETA 538-1988, Facsimle Oodl ng Schenes and Codi ng Contr ol

Fu nct I ons f or G U(FG): dﬁh@l’ FaC]ESaléen(])tj (ﬁ{ﬁg COIIF())IIB 1ma$e &ﬁ%ggnsststs %?ﬁQMBtO? El-le"%p(}a nts Of

whi ch are herein I ncor 0SS- en- pol nt - tex

conpr essesVsiietivpsless pideveproppregion 9180@0'?5:9}1 thigj dgfa m@oaﬂ@bmsels’ é?@duSp&g eptigiak e of

0f BE/B lm@%ilgskbenm, 1asfaaegﬁmlﬂhuc€4\ﬁéblﬁ tlsiam&aasedzéomage data consists of 11;1!\/8
o] i-level data n ossl ess hi - onpressi.on algorit nthis
data is pointless® prec Pmprﬁségé’ﬁ% a1l org'ﬁtttﬁﬁ%%)r“ ?"ftﬁ%‘F re}' Vessfff)‘lgﬂ’gggl c -

i . e. sinceloisy PEF rcotne esaghaaomprpaswm end foedsss HiHlsol et conipivesicnnwdhd foyraat is

conpr essedoRBAe ehdlBHI® bOLRe- R GmbX rehwgﬁ So Ll Etﬁlga&drwﬁd $Ll.Ghot hs of
| ossy JPEG conto e mnge conpression and | ossl ess bi-|evel text

conpr essi off aml*f’i‘é PO RYRE™ conpact enough to be storage-efficient, and
si npl e enough t oSiatdl tawalsilmwegmrﬁldWWam’dowe@l tht hopal 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.

7.4 PRINTER CONTROLLER ARCHITEGTURE

The netpage printer controller consists of a controlling processor 750, a factory-installed
or ficld-installed network interface module 625, a radio transceiver (transceiver controller 753,
baseband circuit 754, RF circuit 755, and RF resonators and inductors 756), dual raster image
processor (RIP) DSPs 757, duplexed print engine controllers 760a and 760b, flash memory 658, and
64MB of DRAM 657, as illustrated in Figure 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 contrlling 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 t CtOoprsS 6 dual raster inmage processor
(R P) DSP?E“?E“?E‘QQ‘% %%gébwaaf}.gg&% S Rl Baso L8 LSS e 760b, flash
menory 658, and Tbﬂﬁg’éﬁP{F@mm%Sﬂl @Emﬁﬁlwﬁ?ﬂﬁ@@@manFWQUF@%EaﬂmWH%

?:ont Ir ol I'i n@rnﬁfeﬁéﬁlﬁg@forﬁham@&h%mﬁdﬁéﬂﬁ%hﬁﬂéﬂ e@ﬁr;]hnwﬁ &F,eﬁ;gﬂﬂaﬁ&m&hanﬂg& ta gl }M t hh
oca W rel ess t page senses t e uf t ntrols the
user int er?%?ﬁléteiﬁﬁg'e%%%’mg‘i%,%s i’ﬁ‘dieal sl ate?ﬁ?f f)‘ﬂ’i“'fg)nnle?%plﬁf‘gp”ﬂé% 757
and print egigswetralon pri bdtesidss FGheet smdamwsisht s of a nmedi um performance
general - pur pose_HhekoRk B Sife col iR CRL EL B9 pBlep GESRATad ABuERATHUIN cat es

with the NPP027-SG 58 print engine controllers via a high-speed seri al
bus 659. Tﬁégeﬁicp‘”%?%“‘i" ety dnehip Qo Adthedek aiige Qe &R 79t i ons to the
net page printer’ She gaepiasdieds Pagtcdnoy omtholdEae bofpaiertr bemgiceocesdnt7sol | er

ex pan ds, d%]g g]% b%p@ﬂg apl;vélpats 2o E@%ah Hr%eg?ﬁs 1% go(g&eh B ma%l%ﬁe?ﬂ%%?g bg%q %%t ™

print head in real over pages per ‘m nut he dupl exed
print engine coﬁ’t’?la?qe%?fs"% Sﬁ% 75601“!4 digjty] drgnsppfvecogenstts GiapadircareBRlSr y. The

mast er pri 7T aGicbad Giesdt ml) hre ntegGRAMGANAEE dnFoileNESIPFPE AndisAHTSRMHdncN d
nonitors i nctlo 0 t he ink
cartridge %Wﬂma’gg%‘]f Ollaltlors m ucé%‘?\?%g)f“f’gmw dfelflas%%arﬁ%ﬁkgrcgpgg%qﬁol ds the
sof t war e festwodgintariach @Otinle(ﬁé §§mﬂa¢5®we agirbes pritepIiaw e Fetwerk cqneqcnonas be

confi gur at Q8- 8ddcRd orlifildSsclkRedCARN GRmbQ 6584l HIBIBEMLORIMBS DRRAAST i The
processor 7{?3%DSPS 757, and dlgtal transcei ver corrponents (transceiver

control | er Thepenysagiiesanieglies 700 gie proyidopm sepwats A¥Eqr ated in a si ngl e
control |l er ASIC 85GrictAnf haogorRintgfirpandits $25 aRfpravided; Lehdh ﬂ&a‘jdn@nd ndffage

resonat or Sne%ﬂc inffttE t75)1r :§1d %é@mal@raQOoqr \Htpg:&dor n&w@k%&%@%ﬁ o hdvofif2-  The

network interface nodul I'S separa si nce netP r|n ers allow the
net wor k c&%ﬁ@e&%ﬁcwcwée PG padpnys. Hirid FibareCogr (HECR Py eé‘l—f’f“é‘%ft‘éE]N me@$h nenory
658 and t heSZuabfil/bitilitt GdMBjveidbnbmd nbs-gakaton clfular Glpipae Taecepers,nhd engi ne

control | erﬁ%guqog{ lgﬁg(ﬁ&\ﬁ gggcefvg}s ig&ﬁm{%k%eﬁx?'m% dEE% M?J(hﬁ%l%i a{J%I‘t), a%’%ﬁl'nlr(k

interface are E? &4OVI
i nterface #3108 optrettal Eﬁ/fmé YBe 2, IEBD éF*foehé‘EWFlwsleﬁ‘F@Flg dee 752,
Net page nedewkding ihiadiREsN ﬁtanuﬁte;ﬁét foa@esion ncdvuﬁlae BOLS 1000 efkork, IR icdodal ber - Coax

(HFC) cabl etword tr%,cecanpNusgg) In?t% amlﬁpr de satellite transceivers,
current and next- generation ce ep Stie transcei vers, and

The radio transceiver 753 communicates in the unlicensed 900MHz band normaHy used
by cordless telephones, or alternatively in the uniicensed 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 “squiried” from devices such as neipage cameras. In an alternative
embodiment, the printer uses the IrDA interface for short-range communication with suitably
configured netpage pens.

7.4.1 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), 10Base-T and 100Base-T Ethernet, USB and USB 2.0, |EEE
1394 (Firewire), and various energing hone networking interfaces. If an

I nternet connection is available on the |ocal network, then the | ocal
network interface can be used as the netpage network interface. The radio
transcei ver 753 comrunicates in the unlicensed 900Hz band nornmally used
by cordl ess tel ephones, or alternatively in the unlicensed 2. 4G+
industrial, scientific and nedical (I'SM band, and uses frequency hopping
and collision detection to provide interference-free conmunication. The
printer controll ional |y. | rporates an Lnfrared Data ciation
(I'rDA) interfacgﬁ ggﬁsrgeygerfs\}élﬁﬁ%?aggtsg %%qﬁaig?fd edr Irloalhﬁia emleéseéaﬁaﬁh&l%s

net page camvirasl papningge. Zhet waihprpdegser stavpiveadi campressediriage ipegerin memergs 887 (ahe | r DA
interface $sa). TROhdlest RNOE 1BEDIMAR GAbIIODSPYiS 19 168 bich BRP Yaste®RR sk AMlga:eNEL Page
pens. 7. 4%?% sTFaﬁ'alzﬂboﬂ\J A D PRI NTI ll}lG As sglov% itn Fi gure 52, one the main
processor 58 AR RS ST RY SUS AP PP EEY CRYPES TSR P %f%&aﬁﬁgﬁ?m?’g%ge

| ayout s antbrglagmendsy.dbis stratagy onlyrisars toypo@Bially pdor BB Ytilizdtipn whansastehangp@t opri at e

RI P sof t watgngld the DSPs 757. NPP027-SG 59 The DSPs 757 rasterize (at 552)
each page descriWi on and conpress (at ,553) the  rasterized page i mge. The
mai n processor st GFEEERS BhlipPase daTPENFE’ Piiuge P A cTRme TRy bitlgtel  So4)
The si npl estmapadich & lbssledly Bamkmesse tormdeligiplk eizDBRsvhich firms pet ofalctvmpSied ast eri ze
a separ at e,,pagg,. The DSPs can al ways be kept busy since an arbitrary
nunber of rasterized pages can, in general, be stored in nenory. This
strategy only | eXbrstFsedigvdsres ofiths priftse pagosptainsicpied Zetpash tagh et o2&y &f i zi ng
short  docdbnm mix$er bt Pichesg lendodg itl@sge ID, taf) D, pPAD@nl@ Bity, bl thOdhtadofedt a5t €r i zed

to a. Cpnt Oegal_tégq§geln%£téﬁ i I?Jte?iyaﬁilm angls&ng?ﬁ)x !)lg(t}eslse% Lg%%tgggg.ss' y _Corrpr essed to
negl i gi bl e siZe and whi cﬁé orns part of t Ee conpresse gage image. The
infrared (I R) | aykermat pogesonfiopeses hadge beckmeasiimaget pdbadunstg et was at a
density of contelllenlt76(5 iPschDint b3l .coftalldd 76@ toRH 60 d6:SprEshed fAgO atdn itsageal D, and
control bi &émorya%g, éntﬂesmgsa&é ﬁa?g‘té’ %§ép%£‘stm°a‘;a g&%§§‘ itgétﬁe. !P'%%egegga%%i‘%} & [during
rasterization-and stored [ nthe conpresse P ge i nmage. e" el n Briocessor
750 passesPishes-eguisdek ipargsicd ingers ap entirh 144 bidseH CHYKMIR pagejiimpge in
control | ergemf. Each print engine controller 760 stores the conpressed
page image in its |ocal . rrermrf( 769, .and starts the $age s%épa@%i on and
Brinting pi pel i nate Fihaess saboles i 1 poPTGT PSS B Ar R BB AlRe it i s
i npract i calxpandedsbiene celor dRtte bidevellddNNALIF6)] @updsit@NidicxbaRled dilevel biagrdayen
r5n§ r5mr ya_ ;rhhtﬁrernﬁi dHher&\ShBR 1505 %! Bh), RhdRARARFRIdRNEpHO TR 1S BeshsPatitrd ipoe (at
, dithers )
) pl‘lj;lts the IEl.l?ly—rende:red page (at 559) to produce a printed netpage 1.
7.4.2 PRINT ENGINE CONTROLLER
The page expansion and printing pipeline of the print engine controller 760 consists of a
high speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax
decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line
loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350,
The print engine controller 360 operates in a double buffered manner. While one page is
loaded into DRAM 769 via the high speed serial interface 659, the previously loaded page is read
from DRAM 769 and passed through the print engine controller pipeline. Once the page has finished
printing, the page just loaded is printed while another page is loaded.
The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK
layer, expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-
level netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second
stage dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over
the resulting bi-level CMYK layer. The resultant bi-level CMYK+IR dot data is buffered and
NPP027-SG



expanded contone color data to bi-level dots (at 556), conposites die
expanded bi-level 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 stgndard Group 4 Fax decoder 764, a
custom hal ftoner/conpositor unit 765, a customtag encoder 766, a line

| oader/formatter unit 767, and a custominterface 768 to die N@nﬂet[err]

printhead 350, T r|nt en e, con I[;oller 0 ,90 e
buf f er ed nénr?g?d(%ﬂl EPoRe [g)légleM:élél & Bméhe%d | nto ff%ﬂﬂl‘"?é’ét]fe{f’r%osttﬁg % gh speed
seri al i ntlineppffes B5Gored ih ¢he pifertip BRM Ihc)é@édagpagles fhe six elmahelsfof birkvERAM 769 and

passed t hr QugRoihdd fRbdvdito ﬁggfeﬁaj%tmaﬂlwe&alsls%a 118 B%Jtﬂemﬁmeraef%st he page has
finished printing, the page just |oaded is printed e anot her fagels

| oaded. The first"i&t %F@j@alcﬂ“mt ‘P‘i’é‘n‘f)ic?i’gPlﬂeFFe%@)@b“a‘ﬁ&‘s In( ypfsony uoh 3 [ @ duplexe
JPEG conpresfmatigptpne siabifiizel 8y @rshar@XipaRESs sigaal 7706001y SheSpric @iie 460,
Fax- conpr es%l%ﬁgl J?A tﬁé e%églLl dB'sth?skavel ﬁ%ﬁ‘l geger;%es'ﬁl%@ éx?t;f s(%igl 37 (55 (V) tﬁehs bcf lin l evel

net page tag | ayer accor insection 2, all in
paral l el . The se&bshgnt @5‘%@@“@”@?‘7@? @%ﬁ%aweeﬂm@%@nwr{@ sgihronizibgper  and
conposi t ESpaéﬁxpa?ﬁ&) anH Fkﬁdehhg Iinﬁe\ﬁﬂd cdabigikg thay@iihcQVB0 via b M-I Widai 1ag70I1 - | evel
CWMYK layer,  The resultant Qtl Vel CWYK+I R dot data is buffered and

NPP027- SG aélg (i‘no rrét cfp];(e t %9?5, or printing on the Memet[err] printhead
350 via a set of Intha@Zbysrsioay of theyprinageoprinteh dheetwo |prinfeengjug feach pripts 80 Sétor ed i n

t he of f - chjages PERAMhutel. h@lgft]!lerl@x{g ﬁﬁéﬂg&l chﬁIie%é% { h gﬁl'mé aQB@-Bﬂ:QJf 8.5Qh, i rsbevel dot

data(lncl#) gﬂn@v\wxatlv%r nm etTm 0 via the printhead
interface 75 enCSRv st BF ng’i’ﬁgﬁ{’“ﬂéﬁﬁd}i‘eﬁgog f‘?gﬂﬂeT ‘é“ pr‘?‘gds SFET BRSPS n

uni son, suehutagoigribeghettdimentionl of thomts Guhativians litehgy ofd0E kely. bk dimi 2ed via a
shared |i ng, $¥NGiogh %%erz&g frofthe) PR My HREHDE Wi in m§@¢r{zﬁt gg yia the
external master/slave pin 771, génerates The 11 ne sync signal 7 fonto the
shared | i f8¥3814%i nt engine controller 760 contains a | ow speed processor
772 for sycmicLwsmnzi ng the page expansion and renderi ng pi peI i ne,

conti 1. {1E oL ALIERL, B30y D0 SERLATLL it LT

net page privabaef spe %‘%ahﬁ? Prrhodisg ﬁ@@f‘?‘@a@-h"ﬂﬂ)bﬁ wpiscinel ydhoseskillepiighs per

m nut e al adlgvatiRidk BRG ﬂdmaaerasmaa e@bodinfags magang(ﬁ-oﬂ thise sbifiéang d@crdbbd)Qill at e of
rint engi e cicneis spif et & o RS B At B DA s
di mensi on t‘éﬁfm’ﬁﬁﬁﬂnp'aget 1(“8“?‘24 Yo, beglimyifesh ¢p e [spepiéic embadingshits Heperdbel by the Preese | i ne
rates ar epdichiomitdiidig LO8mEREERIABd by SEWSHEWcO]s 4 EFQPSI ai\lyl%rmlé‘fs%ﬂé prant head,

which in the curren ds 30 kHz. CONCL The present
i nvention lﬁvenuoﬂésoﬂlyh‘@g P'g"gﬂnﬁ‘(éfi §*F&f erence to a preferred enbodi nent and
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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-refergpce as appropriate. The scope of the
invention is only limted by the attached clains. NPP027-SG 61 CLAIMS 1. A-
rel ay device for providing comuni cati on between a sensing device and a
computer system the relay device including: a first comunications nmodul e
for receiving first indicating datadsgggmtted fromthe sensing device in
a first format, the first indicating data including a first region identity
indicative of an identity of a region associated with the first interface;
a rel ay deyice pg. PR fepa%mag mggﬁlﬁét@éeﬁ §aﬁﬁgq@)w@%&§unﬁwt fata
based on the first “indicat]lng data, and a second cofmuni cations nodul e for
transn1tt|%ﬁm?ﬂﬁ“$€@ﬁﬁd“FHﬂP%atlng data in a second format to the conputer

system wherein sensi.ng devic |nac sor adapted
to capture |nagespdfmmFmFea ‘%@%ﬁ%&f nggiﬁggcggﬁ ’mﬂFﬁg 5i ng
devi ce i s spistedevidenn afrstdprawtathe fust ipiciitg bk icbiiag ¢ (et rtgyontiﬂwant& |n1d$&t1vr: of er f ace;
and (b) a HeRENE 0¥ eRoIMQAGHE M FirstidRifced to: (i) identify at |east sone
of the coded data fromone or nore of the captured inmages; (ii) determ ne
an orientation, a/viehhiicmcb hecs@dptaifigeeditBaasy s@bnddididafiShi 908 o0he Re coded
dat a; ("'&mQE%RQ§ | east some of the coded data; and (iv) generate the
first indicati ata using at |east sonme of the decoded coded data. 2.

The rel ay devn cea RBERP b SHRRichiRnCh ik raWRQEST Y 08a R8ERNL afilh TRLcohS 2

W rel ess mm i cations protocol. 3. The relay device according to claim
2, wherei Tﬁ ° fiF FepraEEsYY ni cati ons protocol is a cellular network
protocol. NPPQ27; h%r%m% sensing device comprises:

(a) an image sensor adapted to capture images of at least some of the coded data when

the sensing device is placed in an operative position relative to the first interface; and
(b) a sensing device processor adapted to:

(i) identify at Ieast some of the coded data from one or more of the captured

images;

(ify  determine an orientation, within the captured images, of at least some of the
coded data;

(iii) decode at least some of the coded data; and

{iv) generate the first indicating data using at least some of the decoded

coded data.

2. The relay device according to claim 1, wherein the second format is a wireless

cominunications protocol.

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

cellular network protocol.
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4. The relay device according to claim1, wherein the second comuni cati ons
nodul e includes a receiver for receiving response data transmtted from
the conputer system the response data being identified by the first
region identity. 5. The relay device according to claim1, wherein the
interface includes visible information in addition to the coded data, the
visible informati on being based at | east partially on the response data.

6. The relay device according to claim,1, wherein the sensing device
processor is housed wthin the sensing device. 7. The relay device
according to claim1l1, wherein the sensing device processor is adapted to
operate at , processin eeds ranging.froml .instruction per _.seco to
1x1012 ins?ructi%%%mgéggggégﬁﬁ&@B% §a 1 ghgsn éVFggﬁég%%ﬁ Fﬁﬁmf%ﬂ%fain17
wher ei n t hicladsp & raqgjved Eop rasevipy Gepewss deta irapsmitietofraithe compgioesysttre thet respeseessi ng
speeds r angig@ink faemnddoyiuRghd Heba RAsis0er second to 1x106 instructions per
second. 9. The relay device according to claiml1l, wherein the inmge sensor
is housed within the sensing device. 10. The relay device according to
claim1l1, wherein the image sensor is adapted to capture inages at rates
rangi ng frodm 1 i begdapéricssewnditt ® glain DOOekinthydyerper indelgovidhbic hformafilve 1 el ay
devi ce accRradding b he Cbl Bltal the WRABIEHhBmlalish BB RIS patifydd ARt Bods® capture
I mages at éates rangi ng from 10 i mrages per second to 200 i nages per second.
12. The ref®y device according to claim1, wherein the coded data conprises
non- barcode coded data. NPP027-SG

6. The relay device according to claim 1, wherein the sensing device processor is housed

within the sensing device.

7. The relay device according to claim 1, wherein the sensing device processor is adapted to

operate at processing speeds ranging from 1 instruction per second to 1x10' instructions per second.

8. The relay device according to claim 7 wherein the sensing device processor is adapted to

operate at processing speeds ranging from 10 instructions per second to 1x10° instructions per

second.

9. The relay device according to claim 1, wherein the image sensor is housed within the
sensing device.

10. The relay device according to claim 1, wherein the image sensor is adapted to capture

images at rates ranging from ! image per second to 1,000 images per second.

11. The relay device according to claim 10 wherein the image sensor is adapted to capture

images at rates ranging from 10 images per second to 200 images per second,

12. The relay device according to claim 1, wherein the coded data comprises non-barcode
coded data.
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