1 COWUTER SYSTEM FOR ONLI NE PURCHASI NG FI ELD OF

I NVENTI ON The present invention relates generally to

net hods, systens and apparatus for interacting with

conputers. More particularly, the invention relates to

maki ng onl i ne purchases utilizing such nethods,

systens and apparatus. The invention has been

devel oped primarily to allow a | arge nunber of

distributed users to interact wth networked

information via printed matter and optical sensors,

t her eby COMPBUdIER SNSE@EM tHOR ONLINE #d REHASTNGN

demand vi a hi gh-speed networked col or printers.

Al t hough the invention will largely be described
FIEEED ©F INVENTIONef erence to this use, it will be

a p pr ek ?fe@g‘c lﬁ\lgfiﬁon &élheeog%&%ﬁl th BBthédS, s&sﬂﬁﬁ aRdappakails i %teractmg with

CO- PENDI NG _APPLI Var i ous. met hods, syste nd

conpisr NP Y th"gmfeaﬂweatﬁ%g@mg IPRRESHH Uiighe sich methods,
systims oldegedts.n the foll ow ng co-pendi ng applications

filed by the applicant or assignee of the present

i nvenkhe aryentigh hag [beea devslopddypripatilh tot dlew priagrenymbir of disttiputad: users to
mt&!?cé@ﬁpx%orﬂel?ﬁ%% Vl&I AQ&%@]‘ HNP gﬁg@sorsl\ﬁ? U&ntam interactive

NPPOL3US,  NPPOL5US, NPP0O20US, N

Prifipspspase| 98 demgpiein higltmeed nieREOler PfN@%cﬂ‘g% thqwgefsw“ largely be
desDRBOR24iISyithNETS QR ¢ tdThiNRSGRBIUS, appridRiidd @Bt i inBhiNOIs\dGreby limited.

Bl NO2US, BI NCGBUS, BI NO4US The di scl osures of these

co- pendi ng applications are incorporated herein by
COPHYINGARRLEAHONSEgch application is tenporarily

i dentVaipeadnethyds| fysertboo gtparnusrbleting tolthé sreminlniveiblen tre pka@edtin the
folQMm%n% peﬁﬁ%raﬁ)gﬂ:g%& dUQS'}h ﬁcaﬁtvgll lag Ellgéélg’nt 1nvent10n

s an apparat us relatin to f e pr esent
S“’]I“FR?%‘HWBW ?Ieeséﬂt%‘fﬂﬁ%”ed in the fol | owi ng co- pendi ng

catl fi I ed bX the ap | i cant or assi gnee of the

USye 82 US, NPPOISUS,
1us ’ous §r6us 3 OUS P e0s,
4US 6US,B 4US, 8US 3US,

NPSOZ4US UPdUS U US uP PO5US The

di scl'@8 Wk@sued oftﬂba%sc% p@ﬂfu@%ﬁﬁﬂcﬂignsaa%olhéo%hie@ |ﬂ§r31ﬁl % cross-reference.
Qrated her ossdgefer ence.

ILNCO n b
Ea“é‘pﬂﬂp[%%%“l SR nﬁ‘&'itéF“lc by 145 croReef o pipis t"’gl Bodieliped by the
correspvhdiing, USBNivdenwivhilablbe repl aced by the correspondi ng
USSN when avail abl e. Various nethods, systens and
appar‘arioss metipdst fysiginstand spneratprrelgtéingtio thppresantiinypntign ere disclosed in the
folﬂivﬁg Ic@Ef,%ﬁii{l%] RopliB8ons ikl BYWhe Bhp GQARENELING ARRY hrE:Rel iRRBion on 20
y

e applicant or assignee of the present
Oc {’ﬁ/gﬂ'ﬁ on on 15 Septenber 2000:

NPAO11US, NPAO31US, NPA040QUS, NPAO46US, NPAOS3US, NPAQ5S9US,
NPA064US, NPB006US, NPS004US, NP3008US, NPS013US, NPS024US,
UPO1US, UP02US, UP03US, UP04US, UPOSUS

The disclosures of these co-pending applications are incorporated herein by cross-reference.

Each application is temporarily identified by its docket number. This will be replaced by the

corresponding USSN when available.

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 15

September 2000:
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NPA152- SG 2 NPA024US, NPA025US, NPA047US, NPA049US

The di scl osures of these co-pending applications are

i ncorporated herein by cross-reference. Each

application is tenporarily identified by its docket

nunber. This wll be replaced by the corresponding

USSN when avail abl e. Various nethods, systens and

apparatus relating to the pgesent invention are

di sclosed in the follow ng co-pending applications

filed by the applicant or assignee of the present
NPARAGIRL | 0APAA25RE, JumPAODSD: NPAGINYS, NPAOL5US,

NPA022US, NPA026US, NPA0O38US, NPA041US, NPAO50US,

NPAOSHEIdscloqap e 19ss; conpeadiBIemicatip TG BHIg kP AGET bicross-reference.
EadNPAQ 6D, isNRARBHLSdeMBAODT U, dNEAQRARD, TINPBIOB Ssplaced by the
co NPBC%%LS&S PBCIJ?E%JS NPPOL9US, PEC04US, PECOSUS,

"BEH B fie di scl osures of these co- pendi ng

appl I%B#s%&o@sr Sstlexﬁ]scagg &%%?Qlah%&&%hp lg%nt invention arg disclosed in the

Ccross-reference Eac ppl I cation P& t enporar | f
folloyiag £q-pepding applicptioss HetRihe wppiifBw o asTigfiee ofihq frespps mf"@ﬁ'{ma@e”él June
2000y the correspondi ng USSN when avail abl e. Vari ous

nmet hods, systens and apparatus relating to the present
NPADMERL | omPanBUd] sciNvaezbusn t heAotells) owiNBg0330S pentiPAQ1US,
NPAPIUBCcat INGAGSIUS] ed NDPWOI2E, apPAGEDE, or NRAB4SHRece OPAQMTES,
NPAp@EEnt NRQABIHUSon dWAIZURAYy NPAOCUSNPAGPBRIBUSNPADDBUWSUS,
NP @64USNPRIPA@®5USPEWN@%USPEWSNGWUSPECWﬁAoosugEC(WUS

NPAOQOUS, NPAO QUS, NPAQ12US, NPA016US, NPA017US,

NPAO 1@[’)%‘5‘3 ?ﬁ?’"ﬁ\bfé*ﬂ%e com%@d%lcafmﬁmmworamé}:\a@e @Scross'“’fere“ce
EadiPADBAIUS, is MRABABUBentNRADY SidSjocdPR@RLISThiNRBIORR ip)aced by the

NPKOD4US, NPKQO5US, NPI\/DO US,

cor BB S IR0 nPMDOALS, | NPNOOUS. NPPODI US

“EEOlm@HG Ugtls nﬁgg%l) HU%S ak'lg k @tl:&elatmo E’mz ent nNEﬁigpﬁp@sciosed in the
ol Ry ORGSO Nwm%ﬁ NGO on on 23 May
2000PX00A US,  NPX003US, NPX008 US NPXO 1 US, NPX014US,

NPX016US, 1J52US, [1JMb2US, MI1OUS, MI11US, MI12US,
NPRMIOLBBIS, MPAAISS, MNPBUBUSNI 3MNBE05NBA 7 USPAMBESUS, NPAOOTUS,

NPW@@JS M’é@ﬂ%@s PNR@&RQ@S PARGBUSUS PAKDE T SURAKO FBN17US,
DS, PESHRUS ThéPAPOEP0suNBALISHS,

EX éé E%ﬂggg’g aﬁ@ﬁ)%&{?’. °”§§§4%‘§2%%nco§§gpogp§,d hBPESGUS,

NPP003US NPPOOSUS, NPP0O0O6US, NPPOO7US
NPPOOSUS, NPPO16US, NPPG17US, NPPO18US, NPS001US, NPS003US,
NPS020US, NPTOO1US, NPTO02US, NPTO003US, NPT004US, NPX001US,
NPX003US, NPX008US, NPX01IUS, NPX(141U8, NPX016US, 1352U8,

IIM52US, MI10US, MI11US, MJ12US, MI13US, MJ14US,
MI15U8S, MJ34US, MI4TUS, MI58US, MI62US, MJe3US,
PAKO04US, PAKO5US, PAKO6US, PAKO7US, PAKOSUS, PEC(O1US,
PECO2US, PECO3US

The disclosures of these co-pending applications are incorporated herein by cross-reference.
Each application is temporarily identified by its docket number. This will be replaced by the

corresponding USSN when available,
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Each application is tenporarily identified by its
docket nunber. This will be replaced by the
correspondi ng USSN when avai |l abl e. NPA152- SG 3
BACKGROUND Onl i ne purchasing is typically carried out
by selecting itens froman online catalog of itens
and adding themto an online shopping cart. Once al
required itenms have been adged to the shopping cart a
paynment nmethod is selected and the order is submtted.
The itenms may then be shipped to the custoner's
address. Mail-order purchasing is typically carried
BACGRIUNRR| ecting itens froma pre-printed catal og
del i v@ﬂiedpdnghasmiid typitally kartheg obtrbyaelecaissSiais &t dn omlide tatdlogrofitems

an@'ﬂlgmgc‘ ﬁ{%mo ah 'oxﬂﬁ% ghg%u%rcg'? EE) Cé%%}l péﬁ{nl'ed s hg%%ggntaac#eﬁl% tﬁerlﬁoppmg cart

or der tele an o
2 pYBEE A PCh etsiesteshand ghe efsi iy éubawan%g@sw afay Hfiepdp -Sma@é do the
cusidend £4gS%ss. paper- based forns and online purchasing.
SUMVARY OF | NVENTI ON The present invention provides,
I N a Wiiregder aspedig is ayphatyhadiedbut on bdlenﬁmgpmmchas b P;pribtiecatalog
del%lle(lﬂﬁdmaif, Hl%%llﬂ Ialpgfotcﬂ{%d §1%§' Q(ﬁ'm%rld sugljr’lﬂiﬁ% glle gr%er% B’l?itl %ulbmlttmg the
urcriaser w a formcontaining In rel’ ng
ordeppydeliphitehasi ng transaction, the forn1|nclud|ng coded
data indicative of an identity of the form and of at
(ngﬁg t one reference point of the form receiving, in
uter system indicating data froma sensing
devi deis %ﬂ%éqf g Prepfat invratipniiq SPbige advingasssef pAPgIrhgsed catalogs, paper-
bage@BinksiaBdlontthe fuRRasBENSi Ng device relative to the form
t he sensing device, when placed in an operative
position relative to the form sensing the indicating
SUYRIARY OFAYVENTIO®ast sonme of the coded data; and
I dentThk ek invehtidh pRovRIONMUL Rt aSyQ, a0 df fulitPutdi/ing, the method
mdmﬁ&&ggén&;data at | east one paranmeter relating to
puréﬁa5|ng transaction. Preferably, at |east one

par arﬂ%&f aedoéhﬁap?m@hgs& i PRE E‘&&ﬁnﬁg 1ﬁf5r§19t§bﬂq‘$létﬂg to ;])urchasmg

associ ate st one zone of form an
traggpgtiet tefarmyoeipding goded ‘ij"ﬁ‘e‘gd“faH@n‘tf i 2 yelepidy of Hle tore 48 b eft legst one
refgytsd @ime afikk fiindm the zone relative to which the

sensing device is | ocated, said at |east one

par ameewing, iPp efngn@biystent, lraicaing Mad frimi p bdngng demicd nagheting the identity
of h€ ﬁ)ﬁh der!lq;osﬂ.uﬂ of h‘l@ s&QﬁB%éh@Jreéer%tt@m fogl@tﬂé sgngiggﬂeq ?gvhen placed in

novenent he sensing device relative
an PRGEER08] Fl?vgre'afé‘&? i'e e SERsTHEE ithedn o fef Lttt eyt oL he coded
dath;ami f or m usi ng at | east sone of the coded data.

Preferably al so the nethod includes identifying, in

t he identifying, in the computer system and from the indicating data, at least one parameter

relating to the purchasing transaction.

Preferably, at least one parameter relating to the purchasing transaction is associated with at
least one zone of the form and in which the method includes identifying, in the computer system and from

the zone relative to which the sensing device is located, said at least one parameter,

Preferably the method further includes receiving, in the computer system, data regarding
movement of the sensing device relative to the form, the sensing device sensing its movement relative to
the form using at least some of the coded data. Preferably also the method includes identifying, in the
computer system and from said movement being at least partially within said at least one zone, said at
least one parameter of the purchasing transaction.
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conmput er system and from said novenent being at | east

partially within said at | east one zone, said at

| east one paraneter of the purchasing transaction.

NPA152-SG 4 In a second aspect, the invention

provi des a nethod of enabling online purchasing, the

met hod including the steps of: providing a potentia

purchaser with a formcontaiging information rel ating

to a purchasing transaction, the formincludi ng coded

data indicative of at |east one paraneter of the

pur chlagisssepdtaspaststbecinyegion progid@iavicthgd ofiemeblnemoling pirelrasing, the method
indsHNsteflata froma sensing device regarding said at

| east one paraneter and regardi ng novenent of the

sensi ng d;ﬁ(\bhdir@ 1 @btaftlhlvlﬁlrdhﬂ;elt W hasdR cdnBRing Qﬁf&hﬁ@m relatmg to a
sensi

pu:rd;gz%smg r%’eansgcrtlan the Vegncll’ugm & Se? dtgt% éltlcgcgtijvgngg’% Ileaﬁ I §%grfwter of the
m#@@eeﬂeewemof the coded data and generating the data
regarding its own novenent relative to the form and
i nt er edtineny, 2 PHNPLE SeleRpiftekons g streing dedr desrdipenenhet lofst one

pafal@ierSea Sdgﬁ@ngjﬁ&’deﬁ&lt aﬁ:hd :tens‘ir@'d&hc%ﬁelitﬁe ﬁﬂhedfomﬁthe |se%§§é de%@@ when
e i nvention Fr OVl

B8] AR5} el g B B et 84 TG oo i g o ot some of
the qaddddeth arg serlatimttiepigte oftardipg iG\oiwved imogemant padtieatd iha fform; and

purchaser with a form contai ning information rel ating

to a iBieEkRs nriky compuis System) wid movémentfod thesngied dgvipary itcdues do said
at Bt éhe bidghhegat i ve of an identity of the form receiving,

in a conputer system data from a sensing device

r egariainigrd aspedt diniehtjon @fovidisen mdpiat @Ninbliling Paline hadasingAhémethod

=Tl he identity of the form the sensing device
lﬂogn?ggﬁg%§¥the data regarding the identity of the

user ﬁ&ﬂi‘d@%ﬁd&ﬂﬁhl welag%ﬁh 5 ?tgrﬁrcg'ltffl}gng lnfﬁnﬂa%%lm&g t(g£ purchasing

the formusin some t he coded dat a;
oA TR S AR BB rgistioF oty K A8 tFom the da a
regarp&“%ltme i de & It oﬁng% potent % haser andfth
the i £t a‘fon’f)ﬁ Slyorrh a3 S0y cfwegérfgn V'fer #LHRe; {ngiflentity of the
roPntaf pyrelipdey artmegm:@meﬁie ddettdy o8 thalfergy, ithedersaag i dedceodontaihing the data

reéaﬁﬁé ttheqmﬁt;t? 3f ARELind Qinsﬁlg'@le R4dd ﬁg@:ﬁﬁgnge 1d£n§1@rrb§ ﬁlgtforfﬁrﬁsmg at least
t he, net hod includes receiving, 1n the conpute

”@?@?@ﬁ?m?ﬁﬁiﬁﬁtlng data fromthe sensing device
regar | east one
pur criset e dn e FER T e 3BT ublinec oty agoe paenin
pmlcmhre@@m@eﬂuapﬁhﬁsmngplaqhama@tsa®m of the coded dat a.
Preferably al so, the nethod includes receiving, in the
corrpl?treéf‘rrabé’y@f stfied dafe & #lrointlieaiee efeti Jeasigone pargingies of the purchasing

traﬁs@:ﬁaﬂ’ dhd e IH@MB R hbles Qefceﬁzﬁi@ SO SP@erdPVent Rdit A h@@dtavlﬁ)n; the sensing
eneratin

ensi ice a
cop oGt BT iR PO PO EAEFT e Papgdevis sening e
mﬁ%@@eﬂabﬁyaﬂwﬁsamyﬁdkc@h@&ﬁiaspeots the paraneter is

an action paraneter of the purchasing
Preferably also, the method includes receiving, in the computer system, data from the sensing

device regarding movement of the sensing device relative to the form, the sensing device generating data

regarding its own movement relative to the form.

Preferably, in any of these aspects, the parameter is an action parameter of the purchasing
transaction, the method including effecting, in the computer system, an operation in respect of the action

parameter,
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transaction, the nethod including effecting, in the
conputer system an operation in respect of the action
paranmeter. NPA152-SG 5 Preferably the action
paraneter of the purchasing transaction is sel ected
fromthe group conprising: requesting information
relating to an itemto be purchased, selecting an item
to purchase, selecting thesquantity of an itemto be
pur chased, view ng a shopping cart and submtting a
purchasing order. In a fourth aspect, the invention
pr oviPehisably thy s¢tiemphramete red el pyephoink itasaqionr Ghaketalyfror e group
comptghem including a formcontaining information
relating to a purchasing transaction, the form

I ncl uedue@ng ﬁhﬂﬁﬂatmld iﬂaﬁng ﬁdah GI@ﬁqlt(V Be QLfrch@ged | s@l@cﬁﬁlg @fem to purchase,
ter rch transacti on
IR SE e B RURRIG N ST g  prchsig

ordgevi ce regarding said at | east one paraneter and

regardi ng novenent of the sensing device relative to

t he fibt Foprthaasepcs e mvevtien mpvides meystem fog enahling eplisg purgfasingh te system
inch@ASi Ng device as it relates to said at |east one

paraneter, the sensing device, when noved relative to

t he faofm coneinmg iprindiien etatisy b @ gatidiingraattn ahe bo@aBEud R oded
datﬁ)@lﬁlmé §that l%§tlhogpg e|€(§§1t 3 91asm q{ansaétﬁ:]n? ad ded data and

generat | a rega Wi m)verrent

r el atd yo%‘lpﬁtg‘ sty.t;fﬁn ff&er@ewan d@ta fﬂoﬁntzhseﬁs%%e@etnce IeEéﬁdﬂléqya%gtH&@t one

provi des a_system for enabling online purchasing,

Paréfv‘é'iré?ﬂ fe$afPe}guEﬂVﬁ§ﬂﬂt of thegpiring AeTen dlaye ©SRedprg grddfor interpreting said
mokan@itcatlie\sensing devive iagl @ dlitdsyto fid dthe@stfoné paranteree] tice ﬁﬁﬁi@ Wk6de, when
mo\?%ﬁ%&l&ﬁ]e ]Eo%e f{)l%lcglns\;{ﬁg Fe Ja¥afregt mg saldc' :%t li]eq tg)r?ﬁvpa%r&?tgr usin; at Ieast aome of
fhew?fgd %Pe%ﬂg Bengratiyg the Hesa lfegﬁrcmg it n‘eiﬂ rfl@fpmﬁmd@htweﬁwthm@m f r 0 m

said received data, a purchasing transaction, the

sensi'hy ffhet3pEele e FHESPH Prﬁb}deﬁ Reaystei far snahling mllﬁ@pwesmg, the system
inchudient i ty of the potential purchaser and sensing the

data regarding the identity of the formusing at | east

some affrm irdledigpadd detatndicativofan glentitytef the pectand t he

i nvention provides a systemfor enabling online

pur c RESERHET SYSHE By srdvive e B eiising device fdgle fegandink aaliidegtity of the
poté‘rﬂﬁi@drcﬂa@dr and tﬁHjﬂdfaﬁtS/ biRe 0fm, &1 fd)rd&ﬂttﬂ/ﬁgf fr6th saﬁd"@cefv&fcma fﬁﬁ@hasmg
tran an esllcee rgn{a ! ee% a argl the atl Sef @1 d

gat'a” r'ég £?‘% oA PEER ey Belg fathe sRiEnt; |p° ’ﬁﬂaklPPé g an
Senanathft c:h@ régarding the idertify of the fofronsing aelerdt shios ofittidendted fagd. ng,

fromsaid received data, a purchasing transaction,

the Yehdithepese tedryerion prayidss ngytemeforimpkiing erving pjarqhgsuxghée system
inchh@lgnt ity of the potential purchaser and sensing the

data regarding the identity of the formusing at | east

sonea 6im irhiedingdéd dalataicatiAedai dentigloythe foli@ apr esent

i nvention provides a systemand a net hod which

uti | pzespugneystsm fpreeciving from a sensing device data regarding an identity of the

potential purchaser and the identity of the form, and for identifying, from said received data, a purchasing
transaction, the sensing device containing the data regarding the identity of the potential purchaser and

sensing the data regarding the identity of the form using at least some of the coded data.

Accordingly, the present invention provides a system and a method which utilizes one or more
forms capable of interacting with a computer system. Whilst the novel method and system of the present

invention may be used in conjunction with a single computer system, in a particularly preferred form it is
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fornms capable of interacting with a conputer system

Wi | st the novel nethod and system of the present

i nvention may be used in conjunction with a single

conputer system in a particularly preferred formit

is NPA152-SG 6 designed to operate over a conputer

network, such as the Internet. Physically, the formis

di sposed on a surface nedi gm of any suitable

structure. However, in a preferred arrangenent, the

formis disposed on sheet material such as paper or
degigned b jokeatavechcopger mbreos.odechs tha iaerpt. iPhisied lyothe fotm &didposed on a
surme Iﬁghllﬁl (Lf gﬁssmta]bfetsﬂcﬁlfet 'PBQ@)M grha ]L'Qﬁ]'eﬁ Q{LIREJDE t. Y ﬁ)hr?[pdisposed on

he coded data is detectable preferab
Sheé‘x’&'f‘tﬁféai Ssh s papgi ersifiq ke Wéc'waé .ﬂtﬂ f@d%ip@et gl op hteflné pgpich allows
int@ieaifd ivittg thi Tcorﬁ]ﬁteb eysmac hihe edee aata iy &tebrbtle fsn’elﬂaﬁblﬁ,I’Hut adt Ieycluswely,

bl.e
OutSIH tlhesjiqm e er%legﬁﬂnﬁey to be macgmeh %egcmﬁlg?xx: Sl%stt'mgiaig/ 1ﬁ\g5é e to the

rovi des |
hu@@@he aide fom ma}ﬁf;i‘plﬂlﬂbldt Yighle waterplivipdoeovigs itfhmatiartey usgmyghch as the

apﬂ/ﬁ@dtlﬁ\lﬂ 01V t\lﬁao@e &f ﬂl@ib@fﬁ NRE iWARn qﬁ%iehﬁfoﬁﬁ@dnsrtlz@rlﬁq dé?s'iered or correlate in
rrelate in osition with the rel evant hi dden coded

po?ffé?flé’“th ‘*‘ﬁ@leg”;?%li‘ %’F%dd’a‘iancl udes a sensing device to
an\s/g%rirl'g Y5 emt a]soqrrlgh}dle]st eb sensm rew e F) con 8%8?“? g-{z{gltlgﬁx%n:t?ntheac%%puter

sysikgadnd jin soheingensi in gondévtp @cehtna%}f date ldgaim, theaensieg devicomhayftade agariety

of Ms bt§ 190§r§£r951yaglnfypa& %HJ@aQJy Iﬁﬂgolee al%' | ﬁértfaﬁlﬁrtyeﬁgefgred Iaﬂa:@ement the

particul arl erred arrangenent, the “sensing

st oK T EoNEBHRH 5 B PREHHES SeBR R el pegedy A mge vl s
to ﬂiﬂét@elt enapltighs bated daya ﬁﬁmrtlhe formao ﬁeﬁédﬂlaﬁt&raﬂ@hﬂted &fthe dofputer system. The
cod%g agg Opgj)\)r{dgﬁ gorqhg ¢nf 10% cﬁe C 0 sucl% Ihgltodn; y%\?t%nﬁh%%ﬁg t;[yoa u?eer causes
mswa@él tocha prpliedie e mﬂwt aeemg:@ﬁhercem;mtqn ﬁ)@tprnm Tietyork.

conf iégur ed such that designation thereof by a user

caus&8® MR RFCHFAHEN PR tha P Frfbe Bngnsdedisrapdi data that each
coriribintas mgthe Boniper ﬁ},@iﬁiﬁ uiae Ivagy Sh @ afanfeiMmDhk codbl@ath ah eCform is
md%gtmt-: I?)? the q%ﬁ{tﬁ%% 1819 I}o c'ﬁla t0 eta%%? or%gr% YF‘?%%PI p ori oatniﬁ gln another
emhqémwa% e fog smblﬁqswa@ﬁd et yhich i ingisative pf apngensienef, thet fomn, whereas the
sengﬁ)gj @éitlcg %t (ﬁaer@tﬂvett@ %rofnﬁé Hﬁtd fegardifiCatnl M&eRint tetBvd AORHE KX to the

| east one reference pOI nt

on
°°“E‘PH'§E SYf“c'ﬂl festien Wﬁ*h%’f“f?ea\ﬂta RS P e it Yo TRESABPP TR [ g includes
thecodbe datel avhich athkag hdentifies thelifg@t dnd Gle(}!énsmg patcanBddnedio pidvile, to the
corflﬂa{emyst% &8 %§se5 Qr?the ﬁ)%ﬂ %6(1@(9 dgae Yulldca%o oR dQ[Q @vl:n 1d¥n%ﬁ$schge user of the
provi'de data regardi its own novenent tive to
deidiat formto t he corrput er system toget her wi th coded
dat a from the form et anot her arrangenent, the
£ ot i TR S B AL Tl 15 S TR designed priners
print che fidrinf Fathert thde friarers co@nidie bhhdrms ARSI e c@@utieCssténSand are designed to
S| Vv SYSte dat a. L
AR PO, Aindiifa SOOI Sl 60 filoa SRS yonton i
ideplyy spftefl £q @graterpaer ggeivorsf I this arrghgenent the |printeys pre @il riteggpted into the

netﬁdirk AROHOR Bdr prififhe 05 8 rRm SNELnARE 1@ dis@ Fo Qis@BIIO ¥Sthe forms using a
eci a grlrllntersto print the form

er(ffﬁ%l’“c%‘rfiégﬁo ?”ftﬁ?'J WEPREPIfdt e or form part of the
fggpgx'gcg)é %gs‘h% \Fre?errgd %sng tlg e‘cl"eéanglg!entﬂ%n o;{}'(mc%fe i:l]lv (:n:lgj g‘l%daspgnterms dvhlch
useggpisbthd o¢n bated ntanfoeseriagamiputer systeioahiyprevides e@ytsxgm@cpetrbarteéts over

trad@Bdl cBmphiet Wotelts. TR dabin® bt pahty %rfﬁdi‘tlt’ 1s t:vhi@[ REda Ry BikplayHhé record
full%/lntegratedlntot%w . net wor k Fow for
|

infospatiot AYTET PRYRY HBTHEGH B R Erddh g ghepesed on @ computr
NPAF23Gr | buting of the fornms using a




m xture of nulticast and poi ntcast communi cation
protocols. Accordingly, in a preferred form the
present invention provides nethods and systens which
use a paper and pen based interface for a conputer
system This provides many significant benefits over
traditional conputer systens. The advantage of paper
is that it is widely used tg display and record
information. Further, printed information is easier to
read than information displayed on a conputer
scriNRAMSRoBEG pFper dngs e olvbattenipy,ann beperg gr briglydightmo tobnstin awepts coffee
splh@(grttfer k€ 3nd i§ 9&1&1@1@ aﬂde(ﬁ'égos'alﬁe bel}l"thl]I;'lT(r 'tﬂagmenpilloaggyﬁkh Mrawiag and

accepts coffe pills or e and 1s e an
hangy ‘@]516% &’o]’eecap‘i‘iﬁii t“tlﬂﬂ1 AE9TEs ereas righpess @ﬁwe’éwq%%t figipput via a computer
kefvadidland mwdeng and hand-witing to be captured which
affords greater richness of expression than input via
a conPutpessent lneyrition terefarecpreniles @ noveh systpm egd mithednfoe Briabldg online
pukRShE! haig Rl oPNvEIGR e lﬂma%és system and net hod for
enabl i ng online purchasi ng nmaki ng use of novel
surface interfaces. NPA152-SG 4 8 BRI EF DESCRI PTI ON
OF DRAW NGS Preferred and ot her enbodi nents of the
invention will now be described, by way of non-
limting exanple only, with reference to the
acconmpanyi ng drawi ngs, in which: Figure 1 is a
schematic of a the relationship between a sanple
printed netpage and its online page description;
Figure 2 is a schematic view of a interaction 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
net page and its online page description; Figure 5ais
a plan view show ng a structure of a netpage tag;
Figure 5b is a plan view showing a relationship
bet ween a set of the tags shown in Figure 5a and a
field of view of a netpage sensing device in the form
of a netpage pen; Figure 6a is a plan view show ng an
alternative structure of a netpage tag; Figure 6b is a
pl an view showing a relationship between a set of the
tags shown in Figure 6a and a field of view of a
net page sensing device in the formof a netpage pen;
Figure 6¢c is a plan view showi ng an arrangenent of
nine of the tags shown in Figure 6a where targets are
shared between adj acent tags;
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Figure 6d is a plan view showi ng the interleaving and
rotati on of the synbols of the four codewords of the
tag shown in Figure 6a; Figure 7 is a flowhart of a
tag i mage processing and decodi ng al gorithm Figure 8
is a perspective view of a netpage pen and its
associ ated tag-sensing field-of-view cone; Figure 9
is a perspective exploded vigew of the netpage pen
shown in Figure 8; Figure 10 is a schematic bl ock
di agram of a pen controller for the netpage pen shown
in Figures 8 and 9; Figure 11 is a perspective view
BRIEF REGERIPTHNIOF BBRAMINGSge printer; Figure 12 is a
sect i Fodfertel anlighher tehBodin@ngoh the finvedtien Ral page REdibddety @4y of non-

m@?g‘é aﬁ'%l% :tlmly, E\}ltg %E’e?anéEzt@th ac'ccc%ﬂ) @ﬂllg%%g Rx%h t:on Of Fi gure

section o I"'exed” print” engi nes and

FidhheUE is amﬁe%lama%aeﬁblraamfhlg %Et@ee]i?h gaap@ pPft PR M %wofafne page
the ink cartridge, ink, air and glue paths, and prin

degeriRfioles of the netpage printer of Figures 11 and 12

52-SG.9 a schemati c bl ock diagr
iR s BRI ViSB T BT Eien i S ot B8 SRR P B pee
serivqn, aRd geetrese apdlicatgmebrv@?; Figure 15 is a schematic bl ock
di agram of dupl exed print engine controllers and
Figyeertj st p peling i efaigtpach sesisiandt Retemintereopnyeledori4 W@iﬂrk
control |l er shown in Flﬁyre 14; Figure 16 is

Fgdtedt et oot ahighieuhigsr ple PBFtF%‘tetPé%‘?é‘P‘HE ol piee esappion
Fl%lre%a s aip[a]m v1e\9:%im]aev1§1g %él"lemdﬁ:\lﬁnﬁtlp?%% ur e 17 is a perspective

a sin hg el ement, as used
Fléufé 15b Es% laﬁ 51@»0910@1@ L Qﬁtmr@% RALEL ngeﬂ dJt {h@lt' FSOSEIOVE} ugF'l%vﬁ'eS Sa]agd !1 ?eld of .
gure IS a perspective view o0 sna part
Vleawf HPPAF S@%Smwéﬁﬁcwmfmom Fefpges@Fnents; Figure 19 is a

series of perspecti Vi ews |IIustrat|ng the operating
Flgavéf'&aa@ YL RS %W%F‘Tsﬂﬂ‘?“ﬁfg"faé‘l”%%ﬁ% shown i n

%@g%ﬁe 2 tpila§ ]yiew sh%\lxlnnga fe 1(}1}1?&,\@3 %:u.raﬁﬁ%t ol;flkh\r/] 8 slheW o&rg%e E?a anx%ziﬁeld of

viewpt ynegagrsprging éevw @\Fbeéifﬂnaszﬁﬂrlgecﬁbrass d| agr am F| gure 22
is a schematic view of a printer class diagr
Figey §6S@ P Ve showing pngrgpgereny pigijpe 6 th%ﬁ%*é’f‘f’“@l“é‘%@‘%‘?%@?% Ffects are
shardd@petiveen ddjacer tags; SChemat i ¢ vi ew of an application cl ass
diagram Figure 25 is a schematic view of a docunent
Figarhd rergeandesscsheyptd tbninellasisg aidagetanpf théiygbeleof2E g calewords of
theSfNEVRL Seu¥d & of a document and page ownership class
di agram Flgure 27 is a schematic view of a term na
Figlle @ iR HowBHaR 6f Ahd imddelp@BesCiheA8 S dHd@PRRBANM;FI gure 28 is a
schematic view of a static el enent specialization
Figdle @3 pdispegiva Niew of a netpage pen and its associated tag-sensing field-of-view cone;

Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8 and 9;
Figure 11 is a perspective view of a wall-mounted netpage printer;

Figure 12 is a section through the length of the netpage printer of Figure 11;

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and glue

wheel assembly;

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

printer of Figures 11 and 12;
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Figure 29 is a schematic view of a hyperlink el enent
class diagram Figure 30 is a schematic view of a
hyperli nk el enent 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 Iggure 34 is a schematic
view of a field el enent specialization class diagram
Figure 35 is a schematic view of a checkbox field
Figntedd $s adcl@gntizrvjock-digaimeof3 Griite contrsiih éontht heatpayd reintendhoven ih Egtres 11
{£ld class diagram NPA152-SG 10 Figure 37 is a
chematic view of a signature field class diagram
Fiéﬁl‘egllﬁri;?a g&en‘la%p Blofd & _ftduﬁéxe@{)}in!t @r%h'ltz coHOfeFsSal Mmjetm printheads
algorithm Figure 38a is a detailed flowhart of” one
“@?gﬁ“ﬁ@ﬂFﬁ@“WP@W@WﬁﬂPWBWFﬁmﬁdﬁe 38; Figure 39 is a

.schematic vi of. a page server co d el enent cl ass
Figif g Patteme S eGP IS B i e Do AV FOL G o
RS0 LR v Blalie 355 AR Vil Wil et G TSt e
nefgags pfinderaf Figiregileiw1df a history list class di agram

Figure 43 is a schematic view of a subscription
Figyes| 1B (parpgrsnsptiye siew pt 2 smpdj prgfofanguray of MgmisHY plipging dengntsw of a

~hyperlink request class diagra Figure 45 is a o
Flgieeh @nia 2 %51 08 RPEECtiye P Flpiﬁﬁwig;{ﬁ PR7FHMECR P 06 the Amiet™ printing
elefnierg btfo@n 4Fidus: 1@; schematic view of a form subm ssion

protocol; Figure 47 is a schematic view of a
Figneririssipemsrctjyayioe pita sporcboeel of a phiggudte MéBjeiSprnttsgthemat i ¢
view of a set of user interface flow docunment icons;

Fighiegl iset s@mitis vigw obhuseralesscliagiemy of a set of user

interface page | ayout elenent icons; Figure 50 is a
Figyrertd ipgsehemefic digp o 2 aintspslashdizgtame | ass di agram Figure 51

chemati ¢ vjew of customer class diagram

Filség'sss mttvw :

fregore T8 Vg™ SEARSPEET 8988w of an order cl ass

.di_agr j i.S..a SG tic view of a paynent

Fﬁgkggg%g%gﬁggggagﬁgﬁpggﬁﬁn?%pqu?%enatic view of a

Fig%ﬂb@ RlaNEhef IR hed ofd cﬁaﬁegﬂaﬁ‘qﬂﬁa escﬁbtg)ﬂ ks AR hi, &
schematic view of a user interface fIOM/?br online

Figdkt26 Rasitd@atic vich 9L Rcbniiafid RgSEhenm] diks Miggw; of a header
section of a checkout page; Figure 57 is a schenatic

Fignie@Wisafschamaiiviep bfigeradhdr eegent sieeciblization offiss disgireckout  page;
Figure 58 is a schematic view of a shipping nethod

Figges @B is@rchohatiy vieh e Chetitit clppapgiespecialization class diagram;

ané
S

Figure 29 is a schematic view of a hyperlink element class diagram;

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

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

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

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

Figure 36 is a schematic view of a text field class diagram;
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Figure 59 is a schematic view of a paynent nethod
section of a checkout page; Figure 60 is a schematic
view of an itemlist section of a checkout page;
Figure 61 is a schematic view of an order confirmation
section of a checkout page; and NPA152-SG 11 Figure
62 is a schematic view of a footer section of a
checkout page. NPA152-SG 1¢p DETAI LED DESCRI PTI ON OF
PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis a
trade mark of Silverbrook Research Pty Ltd, Australia.
Figure 37 e sghemdtie viee df asigoadt fiddidlzss didpeani; nvention i s
configured to work with the netpage networked
Figgs #p istedlowdys efaninpy prpesssinglalgdritvier vi ew of whi ch fol | ows.
dt will be appreciated that not every _inplenentation
Figgfe;>pa iy detad FRpr @he gfep of foe fgeharifFighs st of t he
.S ific details.and extensio di scussed below in
FigplE Y she et PR SRR LG STRTAM PRV SBHE syt om i s
Flgqg§8 fs! Q&-gméug vfe&/ §1I‘ a@s%é:ceccﬁﬁp]!)tgg lasfs QiQ%I}jrB'o .reduce the
need for external’ reference en atteénpting to
FigdR A€ {s3 kABHat Dew 60 Bxdes isheddbMifhint he preferred
enbodi nents and aspects of the present invention
Fighe@ &ta€chethdlic biew 6f a KLY Jass didgRnpr ef erred form of the
net page system enpl oys a conputer interface in the
Fighup #ris @ fchematia pipe df assulrséripden, delieatprdugel; a physi cal surface
whi ch contains references to a map of the surface
Fights i4h b & istheritic miew oadompstiink reqepstslagsdiagtime map r ef er ences
.can_be queried by an appropriate sensing device.

Fighe G Hartgmaip siRv f’%@@f}@@?ﬁ“f’%‘% pipPehent ati on, the map
.references my be encaded visjbly or invisibly, and
R e"f‘f?ﬁé& Fnr\ang‘lﬂ%‘ﬁoaaf?/\lﬁv‘?l?ﬂsé't(’n%rmio‘bo&al query on the napped

- SH el d ' reference both
Flg\?\/l"lét“f]?%%hﬁdéa%hg%w%(f&gﬁogﬁdgn%w& ?(ggr%?l’ maps. The conputer
Figh¥ 98 BALGaatic GBY 8 altetloPisQ B b waAB QM knt ilRat ures on the
mapped surface, and such information can be retrieved
Figh@ 9@ a &dherilhip vitw biRrsene@s: iftHap fagayolt¥lede @BSI NG devi ce
used with the mapped surface. The information thus
Figpre 60 is @ wbematianiew aflaenetchant §lgs dgodm; acti ons which are
initiated by the conmputer system on behalf of the
Iighip 8 e epheriaic yigs pigrsatomenclashdagper at or's i nteracti on
Wi th the surface features, Inits preferred form the
Figpa ppis g Echeradie WaY pfap prder ot deg@mpr oduct i on of, and human
- [ ggfrsggcthlim?a@c W th, nettpﬁggs. These are pages of text,
89T aphif 89 EHE T HEGEYBFiRTETE8H or di nary paper, but
el L [ > [ 1ges. Information is
Flg%gf)gg%%nn&%%%gfsggéﬂ gﬁha&,?%s{\ﬁ%#%h IS substantially
Fighr0 ¥4 3 b Rh&natit Qe 58 ubth RleHRd nbW FRBhIEY RirchkBE; | NK,  however,
and thereby the coded data, can be sensed by an
Fig@Pbd € akdnymatit TBGbMPeda@RecBsbrb ERAGMIpkdeed t 0 t he net page
system Substrates other than paper nmay be used. The
Figan 6Did @ ethénnfiovievadtiaclipping atidi@s prteh ef 4 detkawpadi ment i s an
infrared absorptive ink and so an infrared sensitive
Ficwp 4 g atchaesricdew efayhibringusthad septon dissheckait pieher
_mavejengths may be used or sensing techni ques
Figure 59 is a schematic view of a payment method section of a checkout page;

Figure 60 is a schematic view of an item list section of a checkout page;

Figure 61 is a schematic view of an order confirmation section of a checkout page; and
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ot her than optical sensing; one alternative is to use
magneti c i nks and sensors. In the preferred form
active buttons and hyperlinks on each page can be
clicked with the pen to request information fromthe
network or to signal preferences to a network server.
In one enbodi nent, text witten by hand on a net page
is automatically recogni zed{and converted to conputer
text in the netpage system allowing fornms to be
filled in. In other enbodi nents, signatures recorded
Figgm 62 ispethpradie viea pk: fatitr osvidni of atHegkont@rgef | ed, al | owi ng
e-comerce transactions to be securely authorized. As
illustrated in Figure 1, a printed netpage 1 can
represent a interactive formwhich can be filled in
by the user both physically, on the printed page, and
"electronically", via comunication NPA152-SG 13
bet ween the pen and the net page system The exanple
shows a "Request" form containing nane and address
fields and a submt button. The netpage consists of
graphic data 2 printed using visible ink, and coded
data 3 printed as a collection of tags 4 using
i nvisible ink. The correspondi ng page description 5,
stored on the netpage network, describes the
i ndi vidual elenents of the netpage. In particular it
describes the type and spatial extent (zone) of each
interactive elenment (i.e. text field or button in the
exanple), to allow the netpage systemto correctly
interpret input via the netpage. The submt button 6,
for exanple, 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 formof which is showm in Figures 8 and 9
and described in nore detail below, works in
conjunction with a netpage printer 601, an |Internet-
connected printing appliance for hone, office or
nobi |l e use. The pen is wirel ess and comruni cat es
securely with the netpage printer via a short-range
radio link 9. If desired the pen may be connected to
the systemutilizing wires or an infrared
transmtter, although both alternatives limt
usability. The netpage printer 601, a preferred form
of which is shown in Figures 11 to 13 and descri bed
in nore detail below, is able to deliver, periodically
or on demand, personalized newspapers, magazi nes,
cat al ogs, brochures and other publications, al
printed at high quality as interactive netpages.
Unli ke a personal conputer, the netpage printer is an
appl i ance whi ch can be, for exanple, wall-nounted
adj acent to an area where the norning 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 conmes in tabletop
desktop, portable and m niature versions. Netpages
printed at their point of consunption conbine the
ease-of -use of paper with the tineliness and
interactivity of an interactive medium As shown in
Figure 2, the netpage pen 101 interacts with the coded
data on a printed netpage 1 and communicates, via a
short-range radio link 9, the interaction to a netpage
NPARS2S%t er . The printer 601




sends the interaction to the rel evant net page page

server 10 for interpretation. In appropriate

ci rcunst ances, the page server sends a correspondi ng

nmessage to application conputer software running on a

net page application server 13. The application server

may in turn send a response which is printed on the

originating printer. The ne{page systemis nade

consi derably nore convenient in the preferred

enbodi ment by being used in conjunction with

hi gh- speed m croel ectronmechani cal system (MEMS) based
DETMLER DESERIFTERN OF PBEFERRER ANDOHHR BPYIBOBIMENTY or m of

t hi s NeeMeojedt)ysa uadd ekl of Sllverbidok) Ressqehertly 1ad) Australia,

hi gh-quality printing is nmade nore affordable to

C ons uilmlregarefqrqqd ernbodimena f ther invstioh drampfigared wtwoekgeth the netpage networked
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United States, and cabl e nodem service offering
br oadBERE SPAPEY MetPrefued San pisthe;reinagefystcq, spploynt eompeferipfopface in
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configured to deliver print-quality publications to
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previously registered signature, allowing it to

authenticate the user's identity to an e-conmmerce

server. Oher bionmetrics can also be used to verify

identity. A version of the netpage pen includes

fingerprint scanning, verified in a simlar way by

the netpage registration server. Although a netpage

printer may deliver periodi¢als such as the norning

newspaper w thout wuser intervention, it can be

configured never to deliver unsolicited junk mail. In
befwean thy mhend tel nétmgersystetn. Trleyampiichowser Reqest'| fodh calaiming mema and
adé&p ﬁglﬁs' aQ@gsu@ﬁut gﬁtﬁlﬁ r’I\Ma ﬁ&pa@augonﬁsqsl of Egph%o {acﬁﬁ tecl &ng Q‘hlgle ink, and
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8 aacp é and%gscr%o 9 & mopegde!&ﬁl ngw g/orkg m cor)glfnctl fw1 a neg;tage d:?'mtsrbgog &p Internet-

gram consi
Comlbta@is-’@stmgcﬁmi@me der Pbyle,r@ﬁcator onbkilsi yss  Thapah i meledilanw@nmﬁmlcates

setﬂn%iy%th B ﬁ%a@ec'prﬁ\[‘e?v@zt shblla Iaﬁée@&ﬂo ﬂﬁﬁ‘ 58t de@R @ HE b&tn&aS’ gec‘co@l{éged to the
eneral i zati ons, associ ation represents sonme kind

sysE U g sH AT Bﬁﬁ%@%%%h“eb Bﬁtf@te&@mh pliegnatiysalinyipsppility.

i nst apc nera on.rel at

cl a5 g vl pr Bl R I EP AT BhPot ey fay Berea
in ingre detig] bk, i sbletth d@jgm pegédially d¢rloe demnd, pérsoadlizedolboyates, magézines,
catﬁl!')’g%t br@hﬁ%ssand %{ﬂg' ﬁﬁblﬁ%nﬁal’l ﬁrnﬁedga? Fﬁ%{ @.laht? §§ ingﬂtctgrg n&f) &S Unlike a

then Bis sinply a subset class is drawn

peré%lale?"‘?“%%"f é‘r‘?@P‘aagF %Eqr&&nmlm W@Chr?é‘h%? @f expipjde, @pligaunted adjacent
to MRtk &hdiSth@mbrhisg nedf istiifbecona@itnbd, klolisesa Bfr stkhiéher haSSbreakfast table, or
wef SRRl St BT Y . 1O} 2000 T) S oo OF gt nc
minigige yrsq-but e 1ist by a hori zont al line. I n the class

di agrans which follow, however, operations are never

model NpaeeaRriseds 3 dhek hodhof| onsymBiiRR ceabing thy shee- qreiernif wepet weh the
timelinass aiSinteraqiit ityaii &l ihtyradtinb@ddach. at ei ther end with the

multiplicity of the association. The default

mul t i 4ol shawntiy Figge 2 te.neipage aait 161 intskactf With thachidelatate on a printed netpage

1 aHdJJ:oHnﬂlnl:é?ést\Xa epghort-raf@r}ydlo lmk( 9Cihe Eﬂ%faguog ko E{TIEFpQge pﬁgt&h'fhe p inter 601
assocjation is optionally labeled wth its nane,

senlys the| WSTAGHSR | ‘BT IFSIvaNt JISEPSSAPRgE SEVE hidh fog FeferEtkp e proprint
cnd’uﬁllstalcaf thé fr@e Q0dker sﬁ&ﬁ@mﬁiteﬁtgynﬁlhgaﬁéisagebcﬂ aﬂ:ﬂl&ﬂodﬂdoﬁ\ﬁmﬁ@oﬁware running

icate n a associ at i.on
on a ne age apa]scata on sergcg E 6pé)ﬂcat1 I} SELVer Jilay in ol%.lm(s%néi a égs)s %l?ﬁ witic 1ch nprmted

Onﬁipmmang’EMElT aI ization relationship ("is-a") is drawn
as a solid line joining two classes, with an_ arrow
(in tTe PeesEnierm &rmash spsidgbiptre yongnieptjg the preferred embodiment by

beiftBRA ah |czlgﬁﬂc@md\e1nd high¥pes ﬁhcﬁiel@(&l%maihﬂﬂﬁlaﬁﬁsﬂelﬁ d(bmlms? Mbadd® inkjet
I nt S .au
(Mengetgg H)rmters p[nt%ﬁa pr&%‘rae_:g Egna an%lﬁ eﬂjgglf)%/ gb afive ulflgh[SH%d cf &\gh quality

printing dpr ave wietecdfforfielflé mewnsuters.| It its pre@irediforani 4 ivtpaget publivarion shas the
ph)@f@eh YnaraWBGE& drk tréuﬁtiogﬁ t'lévﬂﬁggazine, such as a set of letter-size glossy pages printed in

full color on both sides, bound together for easy navigation and comfortable handling.
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1.1 NETPAGES Net pages are the foundation on which a

net page network is built. They provi de a paper-based

user interface to published information and

interactive services. A netpage consists of a printed
page (or other surface region) invisibly tagged wth
references to an online description of the page. The
tags may be printed on or it4o the surface of the

page, may be in or on a sub-layer of the page or may

be ot herw se incorporated into the page. The online

page Hegeirhgotrriger expigitnté etowing ehilghdits pibreadbdng Liggmed access. Cable

serﬂi@é RAL&i1P2 9S8 9?’@ lo¥ ﬁSusehIlh@ inP#Y @n@@%ﬁeﬁésﬁ&eﬂh Ssgbd&g %I&%ﬂc l@ﬁ@cle offering

b @%?V|S|ble E& ut and conten g?
qedhppd Infginghaiersds Y PYRIGELD 20 ot TS ter Blker (9alsp pRSTHC vith
slogtrevuamttiong huttchieer palg dnger Heliedryl dinesg obldivdransze qlafipedst |bbtﬁk[3deed the

nelﬁ%{g S)!SQB%LH Je eﬂb%& m&'ﬁ%mﬁ%&%nﬂ?ﬁﬁl{ dt an*jlz%@ripngtfers dait}flofug'nr e system will

opgpte ﬁ?@@g@hv@m@d elt perglers be deitlacceneably romc @P@@elﬁa@@t of view. In other

emG&ﬁﬁJnts,Qﬁé RRde st IV h&,fe@ bia préthit fri@b RN tn still BBerRABRliments, the netpage
net i ncl yde references to

% %% on, fpr each 9 %%
¥ Sfeﬁléé Ps ?ﬁﬁfﬁlg%‘f%’lﬂ‘ﬁ%‘ﬁf‘g“ eARISRGR P DR YR ki ngs

made 3 rface t .

o el ReREARII LI U bt BUI@EE e BilhE o deliye s cuatey
puldigafiopsio NWA&GSEmSG Paiodival | nublishteenh ere piglijstsd caamatioally eto tshigcribing
ne@@@ﬁaﬂﬂt@fg a/ladﬁb%ﬁd'aétﬂg |aﬁ’d1 mut’@éﬁg Ahterndt GrétbdoRWpdrdd Pt eqt }J%Bl@:gt%s are
it ¥ gg dené d&agﬁ fﬁ% di sti ngui shed, each

ﬂg‘Bg %@%Iﬁﬁ%@ P &ge i dentifier. Thls

age recision to,distingu s
pag A h%a%a&%m?é atl Ibg cl:o%ﬁ ureB 1o su%pént an(_}r rglmber 01?' gnl’cll aH)en can work with

bet wee pages envi sa e used At
anys pbeh piTRgaso ﬁrmtee:ﬁs én thefpretfﬁ@d dinpl¢meniationn tach getpaza|pkn bédsemn unique

1deﬁt|ffﬁr W&Gdeﬁil&ﬁaﬁﬁﬁﬂl d’d@éctl&eof Sctorlf rﬁﬁﬁge%@nsv\ﬁg ﬁéglgﬁeh@o each member of

reference to
ety ARty < g e B Wil S o R lcaionsevr
or prgpbiewtiorf scesr, Eh&nmgjmatqhke;mpgge p@nis Whiy clediby tl@ppPeriss fadimember.

nopE SEUIRAEBE L IR b B0 b DEnRATEdescr pLion. I

he pre erre |nen o identifies its

own p&ﬁdtﬂage%'én O 2818 rBAELed with aﬁ@@%e%gm%ﬁmer&fr 11 Qe hﬁ@% one or

e descri b in.more detail below Tags are printed
m‘*fenpamw 57¢ amgmoﬂﬁ% FUPES PARTIRSTCe DAY 5% P‘“r %?flgelmﬂaoﬁzqdélsmg the
netpagé pa Be-nepdgh egtsiration sepClompAS tersthhavat yappeep @y the netpage pen with a
prebl@@s{y k@&g@&%@@ﬁ&@% tess uggn%catm ﬁseng Benli§ 1 %Le -&H%Qe server.
0@@\9;%@%%1@@ éiﬁﬂ rt%]iﬂrlfya}ti@mm 4 yeyion W@eﬁf@@ﬂe pgeln@mes fingerprint
scahiingl Vegifiécah adihie wieni@le@Rglsbre@ibraiav@brengt hs may be

used, in which case no filters are required. O her
wav el digizh e nepage pentet Siag delinert dariodivpip E@P B4 BE RoBIMD Séwspdp@Swithout
NSE |
use?ﬂgrvﬁlgfar?] gtrcﬁn be’%oﬁfggre& I é% go d.%g\glé l%\éoht%ﬂ?g ?l%g gﬁ gﬁ% 8 C@e&‘e@@mn it only
delivpre periggicd! qﬂrsawsmﬁe@ prenthervise pthor et sperere. 18 fhéstrespget, the netpage printer
is RIef ke iny broe-hi@cdORMERE isHRIRAY SnyR ik HaBér whd REowR 81 tdihone
ates with the netpage printer

rel es and comuni
et S PR 1T AT o Ao o4 BUTE FETRE ps or s
uses may e paovilied dﬁﬂ@edtbyht)atb regrgpatkirt phiater(H hﬁoupﬂa ueANThisarhdy &b by way of
seléc[ﬁ%%ﬁtsﬂé uer@Qﬁb%vecthc?seﬁ Onegn on a single click on the

I's inportant that the pen recognize the tag
and extract the page I D and position on every

1. I Nt enasbARBYWrhiARERGECTURE
Each object model in the system is described using a Unified Modeling Language (UML)
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page, since the interaction is statel ess. Tags are
error-correctably encoded to nmake thempartially
tolerant to surface damage. The netpage page server
mai ntai ns a uni que page i nstance for each printed
netpage, allowing it to maintain a distinct set of
user-supplied values for input fields in the page
description for each printets netpage. The
rel ati onshi p between the page description, the page
i nstance, and the printed netpage is shown in Figure
clags, diggyamy A eslapsy difeeapy copbistsrds @ dftrpd nbict plessqs agrmeqtaddly agietionshigs, and two
k1n@§§ﬂ€1latﬂi1§ﬂ;s \Met(ﬂ u@é?éshheﬁ‘é" %ssml%glﬁctl g@lEﬂaI%%s \M’ﬁl a@siamatmn represents
he n

kb S alton s eporn g St

s bGP eevers HEY: s BOVER SRS P rcgeiagion s
actbelh glassaava@dh tan beniderstoddsn e dllevifigoran it feldss s eughages thaet A@AICebjects
of%%ic%st%éag&%l L &G MWedcbhiSiib &rcla;s%yth&eé Rag! léelgdbga §a. Which

e cortespondi ng physica e or thé netpage

user E’mpcl{s?ﬂ WeSh 80: dedian %@ lafJQEd mcﬂf@ Jaﬂ@ o B0 &ass. WkSntains a list of the
a_‘mﬁrlnted 2 NETPACGE TAGS Data Content In a

. Ta
st riethsh orPrEieS AR e 4™ g PG et o i %6 fre opprations of the
clawhdepmtddtfrompleatriSye lanis) 4 HogzohalClak.i 10 the ofss tdlagrhms WiRAlfolb2: iD@ever,

the region. Atag may al so contain
P %glg’fe\?\h%%%eg?ate to the region as a whole or to the
tag. Q‘a@somﬁ’cfon Ma@vnfai @ﬁhel%lﬁu%g twgylassécs Oqu&?él%fTQJef%d at%itl&pa']d v@h the
mu]maﬁ%t?eny ng device to provide fe ck .i'ndicative of

Pl BT A TGS lh?PédAlh%ﬂ%r@andefﬁte% Hgilipticiy of
“mérgy) ,i.eVdeiohvd tioret Reh aaastingis dptondly dbvaNd wih tsonamefad istaBo aptionally
labggdsacf 'é|I'LhQ|I e!n&’ G/rtl?fhe Ioll'l: é‘ lfhg ger;%g)g{ld?h r!:?atﬁp gg SpeE E%n%)(ﬂdicgtgsrafa A ,gégregation
ass?“éﬂﬁen @F P%It Hyprad !SldWRm atple W#Hawb@d ﬁﬁheeﬁswléa’? lige. expl ai ned
below, in a preferred enbodi nent, each tag contains an
easi Wg‘?“%%’ﬂ?@?ﬂ“zr@ﬂ‘of‘ﬁq‘?a(rlf’ TS Upim Rseaiold i Jeiping pypeclasses, with an
arrdvnfirt thafornef e gen Gifngledf chewbtielizatideh&t S in m nim zi ng the
effect of any warp induced by the surface or by the
sensi Wign prrasaiagramThbrokeags inyr wildplafibgrantsi dng cldsevhgh isi duplicated is
shoRAURn o BFEd BlicfneSMEH Buf i@k Yia SR IvhiciPdflned N8 bbwRIIHRRGAGRHEs only
that the pen can reliably inmage at | east one tag even
whigpit5 defingdil e click on the page. It is inportant that
the pen recogni ze the page I D and position on every
|nte§?ﬁhhﬁg with the page, since the interaction is

1.1
st at eferred enbodi nent, the region

ess
whi c Ea%eégeﬂe?%?‘%tle&n 1B BRSO T i ey Py = B besed
uset inerfice @ipoblisieDindmooide chdiimerdctie straigesi S t her ef ore
synonynous with the page ID of the page on which the
tag ‘apspesercgnsists of aorinisd pagerivo dihereerfase regitng invieibly cragetl vith references

to HM3hieB décrtpﬁ& dJrek Bdpe. ’I@l@ﬁgﬁﬁdy @Qpr@ﬁe@ lof bahey the B{plra&g)”f f8 pa%g m%y be in
ot her surface. For exanp l.e, it can cainci d

or \% at%}‘P"f‘Wé"fi*Ffr?égec?f My Pe; Oﬁf‘e’rsaww@ ingp iR page- e gpinegaeedassdption
is riiafn@ained ﬁ@ilsﬂ:ﬂﬂy{ Y aGietpagel page ﬁhi'\leiy Thalapt deﬁc}ﬁpﬁoh @estritbehadditlyRyout and

co Bte ge E@c%&%%%t %,r 5[91 g‘nd 11¥aggsoﬂt % Qe?crl es thte): n‘ilj)f’rtt)e?ementagl the page,

east
mcludmg buttons hyperlinks, and input ﬁelds The page descrlptlons of different netpages may share

compaonents, such as an image, although the netpages (and the associated page descriptions) are visibly
different. The page description for each netpage may include references to these common components. A
netpage allows markings made with a netpage pen on its surface to be simultaneously captured and

processed by the netpage system.
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flag bits. Assuming a maxi numtag density of 64 per

square inch, a 16-bit tag I D supports a region size

of up to 1024 square inches. Larger regions can be

mapped continuously w thout increasing the tag ID

preci sion sinmply by using abutting regi ons and maps.

The distinction between a region ID and a tag IDis

nostly one of conveni ence. fr nobst purposes the

concatenation of the two can be considered as a

gl obally unique tag ID. Conversely, it may al so be

conveMplbpie netpazgsrrar etsctbe sme (pegeudessriptivn.oevisrert ta gli¢vDinphitghrough
oth&’ﬁ@gmeﬁlcil ‘Bag@ﬁ{) 'b@@stﬁlé\ﬁshéﬁ &Bihe aée%s%]m ﬁﬁlué)gagé 1B§lt1ﬁe@g“hls page

ion_l ? 1027 or _a_t housand
DR PERT %‘H)“g‘liﬁhf’ftg‘?eéﬁ nfRBESF BHERE0R OB uh I e yfronment of
usd, fémenvirorent iTags thamie @bcsivn 0@ hatibaastgypers ik @bitoRifent is large.
and a region nmay be tagged with a m xture of tag
t y peshaclFrsiereascatapheenaga dasaigiianis mmrpded én & pyweictagyi Thi tag identifies the

umélﬁtpagef on WhRH St HREQ NN gler%byclﬁ)cﬁ%gl& n&ﬁtﬁﬁs @e gagé‘ @ég&n)ﬁ(gn fi&he preferred
m&ﬁfer eaved wth the first, encoding y coordinates.

npenty Q'Le taﬁﬁlﬁ«? g&qtlg‘tSéta o‘f/rh@mpg)gqnélﬁ PpgS ctfrgzgcs [ofshe tags are descrlbed
in peredatdlibeibw.nay be nore or | ess than just described
depending on the environnent in which the systemw ||
be uskes ard printed inTigiprfdeabarpBncioldomayy bubstorevhghisoaiaredndflective, such
as @r@iﬁtﬁyﬁa ﬂ@eﬁ]-tnﬁlalréé wg\%gnfﬁﬂsta% 1“1513]@1() %’erfﬁﬁlénoeg'e blI IQJ% eJ:S%Q ensed by a

its of tag data are rtedundantiy encod usi ng
S°1§‘)S‘a‘i§e‘@ﬂﬁe§6?36fn’6‘|‘l‘ Fotperopriffi Blieyi e pgeor 3B0tiente Sererbrer \gavelength or
wattnghsshiyrvg uedl, 6 whith devwes fitersQire kiuirdd. [Tither SRS nRA 64 used, with

allows up to 5 symbol errors to be
ammgﬁmé%%%éénggg§%demord i.e. it is tolerant of a

symbod 18 rsé?lﬁedrb§ta@ar9af 1mh§3 sdnSor %13:?(9 IQE)E g@ﬁj Q&IQ&Q and I}E F%nc§%d by

18. Each 4-bit synbol 1s represented in a spatia

éaél‘Fetfa%sﬁ‘t‘“W‘i ‘}?tpf‘ﬂ*?éysfeﬁ'gpfef%fﬁﬂy Yigyide wepgts B‘Pt%agf'd?fmieh Ehf'sﬂe& is wireless
andc@olemicatts withi the indipa@E privdy eid aSWt-rh@E kaytio Wi, IThgd aIeh;&ﬁ‘h&@ly small and
deng‘%}} ﬁ'ra%eg Hlétetge ]gen ??n ré?ha@“ rgria Eh % : E)Ié (tz?gtr:]evgnr ornc'«)i smgle chcﬁ on Ql%\page Itis
lmlmi%@?t ﬂt?fpersmﬁ%msrhed%eeﬂrlmmacawqp@e R i mﬁmmwbev mte@f"-tmn with the
pag%,)é[ﬁb&h@mieﬁct@ﬂi/s sRRRssCRLENOEfr-cdrdMshy B EH 3 l’nElQ tﬁeﬂ%artlally tolerant
. | i.kelihood that the burst error can be ful
O WEFF &Y. Any suitable error-correcting code code can

2)e(auslﬁe %&%}!é gc TVET nﬁ%nﬁa{"%o 851\2& p@%eurlr%ancée fcgr eacih émntecF rletpage aIlowmg
it tqwﬁﬁ@gﬁ@yct sgtiof tﬁertsh@hgia/n@eséer igpinfifelds mritte pagprdppoliptiamfyr each printed
nﬁﬁl emord si zes; another block code; or a different

ind of code, such as a convol utional code (see, for
exanyahe relaBbeigh 8dwddn th%ﬁéé @Espn;ﬁbﬁ Gife p@@:ﬂﬁsﬁaﬁée a%)zl$lte§ﬁ§tetf fMpage is

n
o 8Lt s, £ IRRIEEA Sl SR Pt F ReeshBa pil ko roous
pringr yhish privfed itand jknown, e Ietpﬁmyumr vl requieged St it u@ttwsentﬁlhethe working
of @biﬁséuﬁéﬂ in i€ BERSHRL Ak tﬁ’eﬁpa@é inktfHe B@&socﬁQ@Wﬂh hﬁlelj: ﬂhQHJtﬁgesprmter

includes fixed target structures 15,
whighirinist) g cqgipandije@hiicsl gage phikie fefrage sy &’P‘g’@ﬁueséﬁtdr‘%tf% g the page
wasgkihtedy a sensi ng devi ce such as the netpage pen to
detect the tag and infer its three-dinensiona
orientation relative to the sensor. The data areas
L2cont &FFpacE@resent ati ons of the individual bits of the
encoded tag data.
1.2.1 Tag Data Content

In a prefetred form, each tag identifies the region in which it appears, and the location of that
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To achi eve proper tag reproduction, the tag is

rendered at a resolution of 256x256 dots. Wen

printed at 1600 dots per inch this yields a tag with a

di ameter of about 4 nm At this resolution the tag is

designed to be surrounded by a "quiet area" of radius

16 dots. Since the quiet area is also contributed by

adj acent tags, it only addsia6 dots to the effective

di aneter of the tag. The tag includes six target

structures. A detection ring 15 allows the sensing
tagrpathingles regipni Alag ina dlsp conthirt flags whidheelataiy the Tdgen pd awgholesr e @ yag. One
or %red@a% G mQ}e Q@fuﬁﬁnp'let mbﬁl 5 Qatg%gdsﬁlg %L\Jléé tb B%@ﬁé ﬁmbacﬂ r11‘iidlcat1vn.=: of a

ecause a Si correction of its aspect rati o
funciroiregatsfeith ¢ °f m’flﬁ@atéﬁlr%&ft%e B% viHagut e sqsiRgededirshayipg fogpfer o a
 deshription b ragiorOA newigs péhibnay Abd cRusipld, hiemBRa &i ‘Agivel@vd” CBDtWRen in the

-ef t he approxi mate planar orientation of the
Zorg:% g&glerﬁ?(o the yaw of the sensor. The orientation

aXI S Asswﬁ K)@%gz Jlé%rl)y )?iaﬁ{ecﬁbe%w gluaepr%llregréhgwn%t ee!.: DL tgcon’[ams an

perspectl ve targets sensi ng devi ce
cofl pabeniin HEEEN ATEVT IR e H%f?““?i’e PR aists in minimizing the
efféct 8 Otmidiicet e the agfaend bl ew GénsiBfIpro@&:C UHedige preferably tile the entire
paé Ei:ng% gufhn?enﬁ Qnglﬁlgrgipdgﬁc’slelgf Ial%?l}ﬁﬁ% ql%t e;qeg Qa%n%hjalg%lma%e att Deast one gag even
onagiieglp dlahtoh shelpaaeglé istEypdrinp (thay e pemeﬁqogmmﬂwmazwlmaod mmtisleon every
it BorOViBR phoet Ade BORRBCHOS isGlalefeltl @r . Thi's supports,
anongst other things, optimal tag packing on an
i 11 egu b afefetréd @DEAIhA, 1@ kdgthn tSwiGdh 234 rdaf&s Eonfdidbs A ab entifel pa@, and
theq%}\%rlglescog d¥n 5‘1&:0 Ql %lt%lqa otrre %ﬁ rélyrrg(%g ygléﬁll% Pag% %iotggl )z}%c OB which the tag
apiisere-ilneghen eldvéwelgs tmmtoe tonvhrcang?esefﬁfw @nbSmtabitiaryfsitmigiop of amge or
ﬂlgles‘éffic@ q:or Eﬁmﬁl@ ripéaﬂ Rbih@d Wit Zoh\EorGh fifidMcae éﬁeﬁkﬁciﬁllvﬂﬁh case the
kes a circular arr angerrent of

regb"f’lng Can\ﬂr‘fcﬂ)( ﬂe"l“f’(éhetuﬁ‘aacb‘betfilﬁ‘?‘&‘lﬁ As shovvn in Fi gur e 48

a radr nﬂ c%’iaf)ns’lﬁ %?ﬁwg}t For ’m o‘:F'1St 3?1 %15% ergg% B‘é"ber of
flag Gifs. Aoouiiing a lhaxm@si taglqensity off Gdberadahage indhnet6-tirtag 15’1s4ppamh region size
of MP Whozr s@@re]-]gchesr ﬂggealrég%nsoddﬁ gé‘ m; gd &grtﬁ'ruo thﬂgrgaség-@le tag ID

has a m ni num di nensi on of tsat p1 and is
Pregaey YRSy usige tikipe repigns B%E'é’éapi Thediingien piatreh : ipen Bragatag ID is
mobily @b of ensdniedy LBt niogr futposs Hie RbitiBAaGInE S 198 .canl Bteconsidered as a

glogﬁlgiuﬁ ueh IghéongirselyEE % (?117%116 tto ‘ff’ntr\ﬁ%u}é% tru(%lilre mtotth ttagh ﬁD for

rre nsi on
exampls ﬁt@e@e@m eyl yaﬂordlmters aizthﬂs@& Agfo- bztxglqnéa gkl;gvs sgf 07103 gr a thousand

trllkitﬁstﬁlh&ﬂ @i¥Erert Begf:hgbl B@un‘ﬁﬁely ibeindd Téks Ry al&l@grﬁﬁ ﬁ{)r&aﬁlfn and a
are allocated to

S
e e PR By B g ot Ot SR b eEigi gne st of
tagbencodingixrpb@dihaa walhnbths kit,Giterigves wiiwthe fingt, éncgling@sodt@ndted. It will be

app?&late@ﬁ gioﬁ“f]) Qltif II}!S Itecl 181 Iﬁely)ﬁg or(é%glgwagﬁlst%gsgrﬂ%gge g{dglg on the
 ocate terna y In crrcular progression ar ou
en‘tlrﬂ‘éneP%Wh‘q*ﬁ@sﬂfﬁ‘ﬁ“é‘f’lﬂé%‘éﬁF%g i s designed to naxinize the
aver age spatl al distance between any two synbols of

rd. Other arrangenents of the codewords
lzér tﬁ@'? at&%‘f"éwo nbol s may be utilized. The physi cal

| ayodP %t entbﬁ%mfna%h 58 conns RApiEs oA indyrsitionrThe h¢fleli gt tagflata are
redGkalbrdly $iydad usingd L1 9 Recalcslaiomblag)da ridis @'&Ids essartdbAbits t:ﬁ]s{mhlg of 6

codewor% ({1195 Q fb1tt hg)%lls g%:?%lth% ﬁg,njt) code ﬁlﬁ wrs ﬁg? ﬁrmgcg r%ISr?Srgé) e corrected pet

COdeWémdefds tglg@nt offthembrd amnfaterOédmuqda’ﬁ oy codawdrthe tag i S

preferred but, at its basic |evel, not
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truly essential to the working of the invention. As

such other tag arrangenents nmay be utilized. Exanples

of other tag structures are described in US Patents

5,625,412, 5,661,506, 5,477,012 and 5, 852, 434, and

PCT application PCT/ US98/ 20597, the contents of each

of which are incorporated herein by reference. In

order to support "single-cl{gk" interaction with a

tagged region via a sensing device, the sensing

device nmust be able to see at |east one entire tag in

i ts flagh #bibfymbel dsemesented tirt anpatighheqoberénhwiytiethe @gjiandthe ymbalt of the
sixWhdlvo@ b€ ﬁﬁeﬁédvmpﬁtﬂﬁy WiERSthd e, 4R bi6red Bat Q@%ttehgi‘rt%{jerro;r%ctmg

uire r of the field of view of the sensing

m“&‘@@usﬁa@a‘g’s‘?dlf“f‘f%ﬁbég&?“éagﬁ G 6}‘1‘“‘81‘ ofispbolsioyssalifde @R gymber
of @fmbbls én t@Qgene cAdSul) gs Maxihiziggl ItlﬁrhkélﬂtgodStha[l& burdd @rror can be fully
‘{Eb . mum di aneter of the sensor field of viewis
tained when the tags are tiled on a equil ateral

tri an%'sﬁ{ablggﬁﬂcorﬁ&mé BRI dk Banfk GUE £ pﬁsce oF a@ls%)ﬁ% Sloﬁgﬁlglgcode
Processi n{g and Decoding The tag | nage processin
5 @g@mﬁ@nbol and

for sxromifiarityebFolagop gefle fith mprg 9F Esssedﬁ'é’f%r%dhewnw ¢
coddentd Giees; St bask tdde on e titags ke nf tode, SIB\MNa tddvdhitightl €0dd (see, for
exz%éﬁ_iaelg gtep%e ﬁ‘%féﬁe? %ﬂo@&%olﬁg?n?%ﬁnn 191318%? H{)rig]rﬁuquc];tlrog anJ §orage Prentice-
Hal $3%rthe qqléel?ts(oéwh@(ﬁ)hefemh@%@h@éw cspsefasnoehnge i s then
chosen as the binary threshold for the i mage 21. The
i s then thresholded and segnented into connected
L. Zﬁl erPhy?“é'b BRI shapes 23) (at 22). Shapes which
are t06PEiva Fepteéﬁn'ia'wrﬂé&'éﬁs sheyg in Bigyef. iecludescdixert terget glpustures 15,
16, dW SEEVaEl ek dat-E tﬁféasSHSZ'ﬂle Fheh 1Gen Etﬁl@ﬂuﬁs Qfow%@&@mgsm&@sub}ﬁas @le%@tpage
e t c%‘xjt a eedunrrt?rrea tt % hen CO A‘E
pory 0y ey bl it 1 RBERIEL ielB PG o ob e ares
corﬁ@ﬂﬂls@;bt%qmmﬁﬁb »pdm@awﬂs n{thd arqgettagsdatauct ures. Centr al
shape nonents are by their nature invariant of
posi tTogphieva prdpet tia reprodustiasy the tagris ekaddrasvab esphutionoff 28 26alots. When
prif&ie €400 Hatt e inttehis &i@lﬁ@g tIaQ@ﬁh MNkRLsrF63ul 4 mAOat thEsoluliflBihe tag is

dtarde strug; first to be | ocated (at
SEEY 0K PN S e iy %rf%‘elﬁ&?“ BEFHYe PEF fFedigplpo contributed by
adjipedi soge ¢ onlhaids prados petbd dfe@iveldisbens batk tagVt chi ng pr oceeds
by aspect-normalizing and rotation- normalizing each
shapehs taginplpdes six ta@pictuctures. Asdeteoting ring thellowsohrsaitsBg davise to initially
detROiHBhd Z8L b8 dady"H detSct @RGNse ! 1@15 r{)@cfbgeg] iy & Betaugehaesmple
ive distortion was fican The ring

er spect

corsFiog P kI TG SR oI P TT B9 ergek R  Pagon axis 1
allays @ wdnsiggaferiosdd H@adrinid e the hppioRignafe @las eGdniaticd of hang fiekdthe Ya@f the
sen@y)l( I’l’%e k% tn aﬁg ls lrsll%%gcfe tg gl%lg qu%g&e%%en?a%og F%Tug pe*%s%ectxgect%tgfﬁs 17(aﬁow the
Senﬁ’éﬁ retic Zfatﬂfeéﬁ% a*tcerafé a%dlslhramal @elﬁmﬁérmtrsnsfoam @f the tag and hence an
acclir@ Bk de QbneRnAMbdittoh BG! dkibiRaib S M ctid N DIRRLSsorONCe i ts

second-order nonents are normalized the axis target is

easi |All urge ageirzege redadaatht 1had to @ipeovt el BhnihElas noisddMENt

is required to di sanbiguate the two possible

or i erfhabyent Ggelapt W eirakr. Fhis peorts, haypesti oshetthgs beprimsl edgypacking on
an %Sﬂ@ eraLQJIaQ rg}@d %hcg%s 'isore(?:\ﬁ&fetottm ah a?@t%?‘)} p(ln%lanm{lr%acglﬂg) tags may,

I's only possible to rotation-normalize

howr,sbe alfrzglgﬁléif theaifple)gﬁ off apty pphgothbaMing papexes, ﬁ@erg n ranges from 3 to infinity, as
desii@ll Iebrt@tibrOfis tikppble detecﬁ(bn_ﬁ(h@ 18, s fREsSR@ENdr ¥ifingement of data bits

w1thdm ﬁlt ?Jgtolp imal. C}gsnsh(mfndlg F¥gﬂr§ 4?,)90 ?naximize 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
NPA152-SG




target's axis. The axis target's original rotation
provi des a useful approximtion 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 spatial relationships to the ring and axis
targets, the aspect and rofygtion of the ring, and the
rotation of the axis. Matching proceeds by applying
the ring's normalizations to each shape's nonents.
radijiig eutérhami 516.Fechoredgedil ¢l kas 2 mirimut dimansen nbE dvesl ab 2600 dpilael is designed
50 @Ha{ ifs lﬁlas@ r(1 e. REImP 5’9 S 14Y s Jt %Q @nglrf{lhtg s rﬁﬁlﬁ‘%mé\ﬁ’neﬁs@q%oﬂ{élr%ﬂl height of

the target closeést estimated positionis
thft ‘zﬂé%%ﬂ%és alway gl fp *herﬁéﬂrwm dineygipn. Erhtirtisidas Sseavfboltlh gPewifed by an
arEI18 PELD nvRed A0, €6t sPwa il M@k dgaken to be the
perspective-distorted corners 3 1 of a square of
KnownTtei12 @-bitdath &Gnbslip atech d@fiek s&odewords are allocated to the four concentric

f. i.ve tr.anst
?xmlgr g&g% %ﬁ gésn "%ﬁg‘g‘? gngﬁ ﬁtg%ﬁ%ﬁ‘f hlcnhas show? lnqi‘[ﬁrgse 4?93 aymbols

of &@&mm}@) ?f@evrﬂé‘l%ﬁq 17§ atelkocftesi piterpaigly in piscelar rpatessionrapyad t!;fpta&: e

poi nt_pairs (see Heckbert, P., Fundanmentals of Texture

Mappi HE lnalﬁ&a‘l%'@ éie%?dpf%@amﬁ?a@? @Yesasy geasipl distapgenpbetwegiy any two
syl GQif tHd, sald cddabdrd. ariiRt arapeniBat kethe yoded @it tiea| dafepatiols may be
iRy UCB/ CSD 89/516, June 1989, the contents of which

are herein i ncorporated by cross-reference). The

i nfer [ N o
tr ans'if:hg ‘rglr%tsil‘@g 'lazggg?ﬂlé Qgsrogﬁg ghaﬁcpﬁlgﬁ) Qﬁﬁ%@%ﬁ Bf c}(é %b C? wnthm each

J
e nopBEPE Bt %w@éﬂqnnlf ’é ﬂﬁeﬁh@@%%&@é e o psuicin
mffir&iﬂion\fﬁhhéadenﬂﬂﬁisi B usé & rélﬁﬁﬁndyﬁh ¢ lag R@RETYA but, at its bas;c fevel, not
truilyﬁgs?ri:‘c]xgng%) %%) ﬁ?rg(lg e) mv.?:ﬂleon fACs) léll{ch ot?ler%y %Inrgn glr%tnt% %1%}? lt)e u? !1ze§ E?camples
of pthar éagl@ictirey ireidgscrug@gl [{S()Pa@ems éé?ﬁﬂlé 55%455(?695»&“7@13 Eﬁd 5 852,434, and
PCRRbEiSn BARUIIA8Y97, MetcoMélsWEeadtof whIdE fe Rbdponald ntlaih By Rfefesee.

37 have been obtained in this way, each of the six
60- bith ofdered -sﬁ@brﬁf‘ﬁﬁlgle chanal &Nbﬂi;ﬂﬁ vhﬁ ad%@ﬂﬂr@gjor(ﬁi a SBing! ddvice, the

SGFMIL% (Eeglcg rﬁ%?be agﬁ ?0 58% eﬁseast o1e gnt?re 13, ]Il ltS gqg fdwew no mal%eﬁjg ere in thre] reglon

P8 A
or @G@@Wﬁ?‘@ﬁ@‘r Hesensinggletideds PO@IB@#?@MM@@&IIC@ dipmadr ioEthe ﬁgld of view of the

senbhByz deitEik hea¥Rd ffktioh Uﬂhe i endss?mg bitek tRs0Ccess. As
nmenti oned above, the physical tag structure or

enco d&sﬁl@nfg}asdhﬁmr e svpé, tRSIGENLrh dlamét@ of ME sendoN RN bA VY idBKkined

nent s. of ,each.tag . my be used.
Wh%ttm"e‘aﬁsﬁ )(‘Fédg poileleRal B g Heigphegied o NPALSS. SG 3 21

for recogn|2|ng and decoding the tag inmage to retrieve
1.2l4he  dal nfR eRR&Hn §ﬁQﬂaﬁm n the phyS|caI structure of

t he t gtagrﬁ%gg gl%ce§¥1§gta%5ndéé§:§:%5n tag 0% und rho%{ eecl ya scnsgg device

rng ar ge
SUCQ a=bf5? eeEpagsfpep héhqwnﬂg’%gunmb Jéiile o P@tureénrmr: p btslog @clq@red framg ¢he image

sen§hd %@dﬂ&ﬁﬁ&r&ﬁé@@? thE BRgd is ﬁgcriningc% ﬂcap}!b'j‘ e l:et%tep@rﬂ‘ie errfge g then chosen as
e a.complete tag i.s no oun
e aEa] POt traeea e Praieh it st 5D PR connectedpixl

regiogC 0 dehabef 0F) (h22).Cliapes vthich raan®o sfohll @NrepeleUad @rget structures are
dls&{:dg(? %@géﬁ%&gﬂﬁfd o@gﬁgh sh Vpg?seylsl) Y bnn (9 n-mniml field of

view 1 an alternatiVve strategy involves seeking
anot Nefant @he InbmbRe2CHE TN LompltBBEL24) for each shape, and these provide the

basis for subsequently locating target structures. Central shape moments are by their nature invariant of

position, and can be easily made invariant of scale, aspect ratio and rotation.
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The obtained tag data indicates the identity of the
region containing the tag and the position of the tag
within the region. An accurate position 35 of the pen
nib in the region, as well as the overall orientation
35 of the pen, is then inferred (at 34) fromthe
perspective transform 33 observed on the tag and the
known spatial relationship #®tween the pen's physical
axis and the pen's optical axis. 1.2.5 Alternative Tag
Structures The tag structure just described is

desi grbedng terzetlstrugmrelStidther fagy il trerlocktpd (arigs Aging s dhe advantage of being

verP Weft fawd %E’n pe'rsf)gcﬁﬁlrﬁls@tfrteﬁ 'Mdtcﬂﬂg pﬁzee&oo@' apdeﬁ rﬁ@ll}nahzmg and rotation-
surfaces. Regular tilings are not, in-general,

norﬁ’@gg}gﬁ[ﬂf@ sRaRe R mmmtsaﬁgqe 1t Sppid=guder moqlwtstaﬁ:enomfﬁh@ddlgdglg is easy to
recgmize e@h 11phéiﬁl=a§pe(‘,ﬁw diagem Whﬁ@xgﬁﬁtfaﬁg'ﬂlleafng’fs lotiging sspat adda@stion 27

¢ QE};? Bg}ﬁéﬂ %ﬁ surfaces su s sheets of paper
og = P Usi approx1mat10 tf the pe rﬁectiv &angi?r Lot ures can be

us ed T’H‘Q laﬁptar%étgmhﬁe f6h§th£ ﬁ&Wo%Q lochal (H8). ‘Matcﬂlkg"prgdeédg Bgapplymg
An alternative tag structure nore swte egu

theyring’s pagmalizatignsiopach fane(s giomentspapnd r%@ﬂﬂ%ﬂf‘@%@ﬁ re\SPétme 5’@“‘?1“5 Once

its iseﬁorﬁqﬂ:ﬂaf @Bor@i@ aRaSrnfalizdl tho QKIS ﬁ%@ﬁ ib ¥Rl rado@8ies. Nofe thdt fond tBird order

mo%rnmls rQquL%p anli{)?gtuéﬁ Emi %w?ft]go%%ie or{%‘?’tgtlronse (%Shees e% t"lgg ] Qi% 18 dSIberater

skegpedfp oneRéds e rs@qe dvircmessibleros elsogifat ifiomlyapossibls otathfn rlize the axs

tarddt zIﬂ%r it 49 ﬁadt SREEIBALRs FRGA, Qﬁ@thp betrsp@c%v&adls‘#&lgon%ﬁr hid axis
each zero y the absence of correspondi ng

fargfbt xisTHE 258 F‘""é%ﬁte*d’( 2 ey prpEdeg p ése%@p@h@aﬂomf Petag héﬂ‘%ﬂi due
to fleeyamed®n adj acent tags, as shown in Figures 6b and 6c.

Fi gure 6b shows a square tiling of 16 tags and the

cor r €idip fmuipersgectivertiveq struciuest 7 aé the {pitdanbell@Bted (gh30.HEogd sstimates of

the® E@sﬂwﬁs”lﬁe %Q@@Leﬁ ogfthetr\l@ouﬁle}.ga%al rahtg)HJhﬁ)s @JQhesnjﬂ@Véﬁd @us targets, the
sq ua}{e til of nine tags,.  containing all one bits

asp]ec&an rloﬁan'l":gl,[oﬁT i"ge chilJ}hE) 6c§aé1gn OijEﬁ fﬁ(gﬂ ]}:{Iatflilg pref.)eeds by applymg the ring’s
noriReleetiofioloeabhapa s epménls2 Ofe tigir 0fcotdagidet Mbi@enarae normalized the circular

pergpsavm%@& LY £ g&gmge .l 1%%%3 c10&4% &f 959891%@0%3%5 Bfen as a

dewor ar e nt erl eav Sp at i
maiely ghe falgwalﬁnﬁogléofﬁww PEEBIVE férgetbm then téiem ©rbg the pesspentiyadjstorted

corferslfi-oDh bquir@ §f UnBviPze kﬁﬁtﬁ@fpﬁ‘ce :Inh‘ hrSeight- h@%o@ﬁe@&ﬂ RRpetide %nsform
The, dat a-b t he tat%g_

53 b Gadd P bR TORPELE YaIaTTel GBS g B G e Fale and
image-gpagespoind paitsalgs  eakbatt P.pFudaeetals bf Totwe dBppiai «pf Image Warping,
Ma£t§'§ @%L %e%@Bf%C% uU. TotP 'C§hféﬂn§ Qt ]§e§ﬁéﬁ§ T‘e%rcal-ﬁgﬁ)rtw %EE/HSb\f@ISM

ets therefore allow detection of
Hegrcoptesgerachareherigtinreraeed ‘é‘@"ossl’réﬁfefl?‘?hg e p ro c es s i ng
proc ds_.as, described in sectign 1.2.4 above
the ext&fTTORETH: é'f'a@f) PAFPOBP S ARy fised g t?mje"t (at 36) each
knoP Adth e 18@‘[16212111 ta@\kpiabeoiong imdgh gpateardreraely raeabvatuad posidon is used to bilinearly

mteﬂfoia%r&t%% tﬂﬂfoe or‘}éﬁt%d_fa&nﬂjl}iegvﬂ? ﬁ% ﬁwgﬁftfr'n Qalth va&fslytcgh%{uﬁd image

four possi I entati ons t| ve't
thf"élé’ﬁjs?dﬁs usgdgto theeshglddhs r?fb‘é@lp’é’ﬁ‘éefhéf%b‘éﬁ* “8137 ent ation data
For exa the four codewords can

Ibg ;ﬁ%@gg‘) gﬂ&"t“h%? hayefetn 9 Ej“"do‘F ERR%erB AT RO Qi &egmglomon

codﬂ_@xﬁiﬁm dedodell &¢ 68) talicldlatdecodddetits 34, ioO M0 daSd&iigmMn total. Note that the

codg\lv%%% ?are m&%@a g%g%ﬁ %Qi[g %0 tﬂa?tgde@s%%s arg gnp}(\@n{l i:?eer{eﬁvgd during
gamb\zﬂprwss hin the codeword (A-O. Tag decoding then
consi sts of decoding one codeword at each orientation.
Each Pe&&fé%?ddabe&nthélphﬁ@?l RETIPEITR 0% crspdity) sustqs) fs not essential to the

invention and other physical arrangements of each tag may be used. It will be understood that the process
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i ndi cating whether it is the first codeword, or two

bits indicating which codeword it is. The latter

approach has the advantage that if, say, the data

content of only one codeword is required, then at nost

two codewords need to be decoded to obtain the desired

data. This may be the case if the region IDis not

expected to change within astroke and is thus only

decoded at the start of a stroke. Wthin a stroke only

the codeword containing the tag IDis then desired.
forrespguiing sk dscodinp the tag inbpee o extiigtvé bndagsfeneodde dspendsion gre dioyirad eructure
of HERAL GHASheS) M WYed 3 kMgl 6lcBdhMndMadaNi N @ stroke, only

one codeword typically needs to be decoded per frane.

I't | STHeo®mS takieter stivomki ﬁ)ﬁ@ﬂﬁa& Mbatch oPRE S‘@@@Mno\d&rehﬁﬁngﬁi 15 the image
guarraen% ; %E% % {'1 al}go St g{?gf eal ch}%ieete lia :[tjgx com}gete ﬁa%]ls Ptﬁ[ found ang éuccessfully
degedadhthéyi o W'apf!}élm( tsrrecm‘éM for the eunvxalﬁ@eg Giwn h@epuat;airdcyssmg power and
idehIBRMER AR fdWY o Hdw S0k dftbrhariod %thgy ullv*oﬁes sEEQm? bifoth% @U@tk Surrent
_represented by the absence of a glyph. Thi s ensures
Mifat the data grld is mell-populated “and thus al | ows

t he id to It

i ot o P B 6 Pt SRR e et Rt S g on of
thediegt withirathp reizing . AnTagcugate] witionaly df dwr;@amb @stht oglow as well as the overall
orlgﬁattlﬁpjsqg the pAL ﬂ thed %f&léﬁ it gﬂﬂ Sﬁgm%rﬂa@eaw@ trgﬁfohf §3 &Qﬂtl‘\;eﬁ b the tag

t hese nust be redundantly encoded to al
aﬂ%ﬁf #"a%fr AR et husd! B a%‘UEf’rPePrﬁPHi’éar‘ axis.

patterns is simlar to the overhead of explicit
Izgerspﬁ&;daﬁgﬂa 98k, One such schene uses dots

Qi nts rel t|ve to r|d vertices
Do r cIf e npuregtErnfies Grigh “Anvpomurb’ dineral Pl srtsos and

irrgguiiut tilingd of nodlplies sGrfee. Argho tillige hraloQdy gBest pogibieodh, non-planar

urf%‘gegt tHA‘H{Ofe usua?cgggc& Rlar;lar &ﬁ?ce o l\z%‘flam%gsddf Qag [geﬂ@sgole i.e. surfaces

results In aregio
such @hsheqtsof $RsT ¥l "Bé‘f‘?a ey eﬁf@lemt%f“}‘@lfﬁri’ﬂ" 'P%éedt‘ﬂ‘gd‘re@?ka‘t thwgular
nat@€ Bf theaBiag.i on can be translated into an absol ute

| ocation within the tagged region, the |ocation of

t he tAngalwinbthve nagt nectire gioensuitisto beghaailmg isTdhben 'inSFlgire/ 64 The

altcb%tn% t!{ IS QEFJQ[‘E affl l'rayﬁﬁlf)dre %ctn)é’@elr eﬂ W % sigﬁgrqn &t@% lE()J tags dgscrlbed

t agge spondr ng 1 ocat1 on.
by Bpngeftet di & Saffﬁepfs505 YhAG e fes repiersuip aixtp 9-bit 3sedp$a}omorosrymb¢1%47 for a

totan @f mgﬁs [Thé Af SdprefehS S5eh GhAQ /M dofud, aG eﬂ@;pzeiro%ﬁﬂb? eﬂe%bgen% of the
an

coquPoncH%achn fs \?Ig:rperspegtévggﬁr%hsre%es %gng Iipfbgg‘lgre? 965 een tags as shown in
Fignned G4 qpfl éc. Fpgig @bl slropg b oquare sihiagr of 16 hgs md the cbnrdspon@n@mihm field of
v1e@rld3 tunlﬁ:h %gespﬁnatge dl%nﬁsegfi t@'g ta?g *F?g‘&]% 16¢ snc%)é Csaﬁlarca%ﬂﬁlg of nme tags,

share the same tag nap ag map for a region-nus
cmﬁﬁmﬁéy?Péﬂ%%!%“@ﬂﬁ“?%@”%eglon ID. Thus, given a reglon

fa G 23 en transform the
t ag 3%&15% 831,;”5@9@ ?)P’@’i‘/ gy 1?%@“105‘@% 2 OBt <Ridpip migduce
244 entcdedairits.dkhs ddutitadetondy arcl ieritied spatidlly Iniithin tha eagnegicdmize @diitknce to
burk Bfort AR L B1d-HFa 8N bAGA AN, RANRE 189HGS St he tag

[ocation to yie : ute pe ocat on wthin the
r egi Qe dale-RRarfng IQOH FFehe BERARMESoned to not ovetlap their neighbors, so that groups

of tags cannot produce structures which resemble targets. This also saves ink. The perspective targets
therefore allow detection of the tag, so further targets are not required. Tag image processing proceeds as

described in section 1.2.4 above, with the exception that steps 26 and 28 are omitted.
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Two distinct surface coding schenes are of interest,

both of which use the tag structure described earlier

in this section. The preferred codi ng schene uses

"l ocation-indicating" tags as already discussed. An
alternative codi ng schene uses "object-indicating"

tags. A location-indicating tag contains a tag ID

whi ch, when translated throggh the tag nmap associ ated
with the tagged region, yields a unique tag |ocation
within the region. The tag-relative [ocation of the

pen i &lthadllee tap nehicentaig bristation dertirotoydliew distrhfgguation of the four

po!ss@fé%trlblﬁa@loﬂfof Eh@ Gg P@aﬁﬁvé/\@()tﬂm s&s&rhﬁ is aﬁg t)(ggible {Bh:in%edi ettt dajtagin the
to determ ne the |l ocation of en relative to

g B ST LR GOV o e FHOI 0 oISk o GEBfon conan one
codessdqilaatded thvit brifentatia, Esegb\ﬁnm Hiote @nlvyterd ach b}&bbllSle labelled with the
nufnglaﬁ- &f ]IS%S&Wng? %cb ghé?gsitlﬁ er Ent I {)olel l%el’rxrl% £ coda wcl»rg é@ {) ?‘a%%?codmg
thep G@ﬁlﬁfF @fniﬂq()ﬁlag g erdaterd efgash prigaiaiqnokash @qdemhqan githenepin ¢ single bit

1n<ﬁdaﬁ1g0@@ﬂléi°r i€is @ fiAn C(ﬁb‘?ﬁ)& Wk @vlvcpﬁlﬁ m&ahngl Whidhh@d&RREIt &f T8e latter
terface e

ar. user, |
ap@?ﬂdé b Wi el 18 Gt S A 0?1%@*18 PSR EHoRtir T o 3 most
two chdentordsiners tegbe ds@deditadbennf theodesied ave Mitis hay be tha easpihe region ID is not
exﬂe@t@ ) ci%ée%th%%%ﬁ %de g thwé (l:nﬁf Je @edra?& Qe ofAlst!rokE IWlmgnfaa%ﬁ'oke only

e zone of e user Intertace e ement
thetq%%ewe@éfmtawgéher tag:@ i themdspited- Ryelhermge. ﬁln@ﬁheaptwon b ae@,sallg device
chad sloliBraad ple@cthohtivigdi £ gioks BAP bR colRboRGpicailybedad bd@coded per

L ags do not, therefore, support the capture of an
“absol ute pen path. They do, however, support the

capt Ut 6 }%gsxb‘rfle edlsggn:gé/ Gird Eé?sgpc%uqtar §9 a}t %ager 54 hxﬁgad rely on the data

posi tion saqE requency exc W ce
TCREHUEBHT Bpgd sH ARy iSteriRgy Ue iy case wechdblé pﬂh&‘c @rmwéﬂ-tfltr ¥ried e typically
repBeadtiRk 6@ aP&PIdRQS bR, i.0Mo bR vAlREs RESdent¥d Uylthelhb@nds lof K. Tl knsures

thapt%ﬁ Hata Qri% %\E&]’E—Jpz)laﬁat%g%lg[ﬂma %ﬁ):\jwﬁ thgvgrgcgtg ?J%%eﬂ%ﬁ?' l&ﬁ%ﬁﬁéd ngd its perspective
dispg®p Giptaqteéohnd/ sesrakenty emeeitdsdurion ddthemplstzp Sig elloarstagl B@ndaries to be

det'ear&atdegaap{a% ¥fea Iﬁl!lsﬁggﬁ{dﬁl% rhaﬁkeﬁ Ebﬂém And & nfod e 'reﬁlhﬁ&ﬂ? Enc\%et] Iﬂ) allow
r.n usi ng propri ate sensi D%@(pe\” ce

reljabje %“eaféqn ?ba Pver%d A ateh mer&serw@*ep’é &d‘“b‘?f tp Fie ovsaisad of gl peisiective
targed OhOfucla Ebhamfs&pfotsaioﬁitlonécﬁs pPaRSEpdids RRHIGER @fmﬂb&ﬁi:es b represent

dif{"&ngtr@}lép gnencﬁélﬁgrrsrﬁt mU t13b1 %%JS sce An'g{})'['?‘e?hngz% eserip 1on Anoto April

cunent an
20@fescri ption class dlagran1|s shomn in Flgures 25 and
26. In the netpage system a docunent is described at
three | evels. At the nost abstract |evel the docunent
6 Hggwgphierarchical structure whose term na
el enePrealig3gacireitas sarsicatiear i ohandoriessiptive pbyj teetfgmgBdors the

tagSIDQJﬂd aR td8¥htive l@brﬁl@&aﬁ@n 886t wradsiile® ulQden%E‘oﬁbte 1b££ﬁ<9ﬁw1thm the tagged
etc. ocunent

rea i loptig e R st A kapon Tk B e Breifemem o fgeton
whigh mepscadhatng sie ' tggsioedian th aG:OItBBpop&@‘ ledagonC Ehe ttg'ueqp class diagram is
sh Ve RG> a%émq’%ﬂ BL pelnfty BRAQLNALED and otherw se

formatt ed. ornatte termnal elenents 835 will in

S 0 Me £ 8 @sp PGlect2HhS bR &6k W thdne %ﬁ&%gl&b\hﬁpﬁé M ieENcan vary
e different fromthose associated wth

scciig Esydiea PR Ve PR S Resst st o iy Fame&mgaadiwgre {Mgsame tag
nutbfeengsciring ey canjaBe thare e @angtiagln@pr el at ed. Each print ed

I nstance of a
The tag map for a region must be retrievable via the region ID. Thus, given a region ID, a tag
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docunent and page is al so described separately, to

al l ow i nput captured through a particul ar page

i nstance 830 to be recorded separately from i nput

captured through other instances of the same page

description. The presence of the nost abstract

docunent description on the page server allows a user

to request a copy of a doczgrent without being forced

to accept the source docunent's specific format. The

user may be requesting a copy through a printer with a
[Ddid § panamnsiongbe tag mep, caf by rewigedphectag Cowy by s@blyted ibtaen absolute tag

TocdRtoB SRR Be QgichNAd {1 talgﬁattsgpeq QTR i HG8%E kb Q@toeaﬂmt 03Sield an
absiow?e server .allows the page server to efficiently

@PpPEtonrdli heci%Bns on a particular printed page. A
forrmtted docunent 834 consists of a set of fornmatted
12|o,age ,plaescr t| Qns 5, each of which consists of a set
ﬁ%% rm nal el ements_835. Each fornmatted
eI erreﬁto %t@ctaturfaﬁ%f?dﬁtg SEEPENT 8F nEsiteotE 8f BHCh e tyagrestructure
destiihied ealidd iinndis sdetivd. HEtpreferedtoding echemenpest“loedtionyRiitBing UQR atdready
aisYRE iR A i e o LS i REURENE T nstance 831

corresponds to rmatte ocune It consists

of a ﬁ%atﬁfl—mdfaﬁﬁg tdgnc%ﬁtﬁiﬂsc§$ag8[§0wmﬁagiﬁenottan§4‘4@édcﬁrou the tag map
corres onds to a description 5 of th e formatt

aSSYREPR e taE%eél‘ieg“’B ei’{f £ f H’§‘ﬂ“§|‘f’§é"°§§6 Wi b epia The ey ‘ﬁ@t“@ location
of thEl paleadded tn thisdagniedap@ge yidid tienatatiod ©@Othel Sentviin pl&gﬁlanF 150in turn is
use hgtg'mﬂg tthg e}(gsgtton o‘?‘t}g %&?relaﬁéet tgq(ﬁger ni?erﬁc% ele?n%ﬁt in 9‘16 FS)a%e description

ocurrent I nstance | sents a
asspeiipderdth g regipn Neoaly tScslf'F us&A lrﬁ%ifg@ clepgnt atmlfedeetd"wéq bgt mloggfiongrelative

to BelseOhtelRE bntal is AERIRRN Loohﬁbiilﬁfbﬁtﬁl@ ta%?’éﬁereiﬂ@ trﬁ»llaﬁﬂﬁﬁfaon the capture
s 1.f |nstance specific

of ?DI’??SSF P?é’f”? %‘ﬁ’ ‘X%ﬁ?‘!’ (?ftﬁ pﬁrﬁﬁlgf Psern‘ﬂter aﬁ% il exists for a
hy pe rAtt :ﬁﬁftﬁkfﬁéﬁ%tﬁgl cgrﬁ%lﬁ% Ibtwh{cﬁ ﬁl%ctg/slde%tﬁtmg Qﬂ%gl%tet!fz%g elftraﬁnt m

theu m&et ‘Hﬁ’élé“oé %Fsstl%edf%th thegregipre AY tl@l tagvéihthe Beve afi e ujet interface element

1deﬁtﬂ‘y3ﬂlred|§er lifiPhide chRRA mbiGngtiRent NEIRREGE aﬂdﬂﬁ&@&‘@ %dlsﬁ&mshable Object-
does not exi wever, for E atic

indGERERL & DRRPRE DBFT IR KD aARR AT B Rinic: Rt euppor

thegcagrtratof @ relbtdrepat p8il 3o langhyspide Ipesition ednguiieg tre@ddy egredds elvick the

enc%tm@ep@rgg t§e éncyo{he 91 aﬁgﬁ nt?’ﬁ({ny &le sﬁm&g}éﬁln% IZHE ng)é Qﬂthlﬁ% stroke
enent 843 can be a

shown |In . Astatic c
Ca@ﬁyt@b‘gtét“éﬂh%‘ﬁ‘m%%b with an associated style object
854, extflow el enment 848 wi th an assocj at ed
Coxt WihftereeB B h Prisgidal i poresan vk focaed vaf Semens
on ge soipigatiedsel mageive kienentin 8667 uar gh dpdrace welh eEprited3mPe using an
. . [
apﬂMthe ?eﬂsmgﬁﬁ&% %§%0§£§d§%|tg ?eglgid\q/)?glggég ;I,g gev}é: Jg@gor a%g@:roprlate
res@ﬁset%W@rﬂ&dPﬁh@e@%mStGBSZ with an associated audio
C|Ip obj ect 859, or a script elenment 853 with an
4SS0 at ed scr pt 'ﬁ“ﬁf‘l\; ect 860 as shown in Figure 28. A
Jpage B HNackground field 833 which is
used 4 afefegtdo?na%lﬁw df gideameitiRe PRegseLFRIGn Slasstdingrapialg ghovn in
Figidad Ishndises not apply to a specific input elenent. In
the preferred formof the invention, a tag map 811 is
assodn tt edpage tybtere adbrupeay & devasiied actbret BvelsNRAMS PosBabs@bt level the

docﬁll_n!xrﬁ)\él.}é fi‘g% tﬁé?ar&hlﬂzgl R38Ge t\»fﬂos@ %er&l{ngne?ejn@ﬁ@ g?,d Q‘E QSSLC%?eﬁtdntﬂq:%ntent

ob_}ects 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
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1.4 THE NETPAGE NETWORK In a preferred enbodi nent, a

net page network consists of a distributed set of

net page page servers 10, netpage regi stration servers
11, netpage |ID servers 12, netpage application servers
13, netpage publication servers 14, and netpage

printers 601 connected via a network 19 such as the
Internet, as shown in Figupg 3. The net page

regi stration server 11 is a server which records

rel ati onshi ps between users, pens, printers,
dogumoitiicraginasdgmdpfberyisbiometitd Brmatted irdnivdh eleradntp S3UVRAN fome sases be

ass\zféeftédoﬂﬁ BteMOdbiec@Ghhic ot @ifferent troRUhLE RsbGAIESitn HSE Eotresponding
cts as a Sig nln%te proxy aon behal f of authenti cated
r

tefmglé‘rei PoYeS: REFHPHAER 1REFR Teroapieh cbipEES stylp-relefod gFach PréRd destance of a
dodvanad vendl pagags niec dgeribtd eparsay,ib a6y iiputdagtired chrouds a partlcular page
e

BB 35) ROt AR o BRI ok IR b e poge
‘hﬁéﬁﬁnlnstances The net page network includes any

nunber of page servers, each handling a subset of page

i nst alfe s ¢ nﬁ’“pﬁéﬁ@"@@?“{?’éﬁ“ degerdntion prythiypage prEveqglas a user to
requédpaltopy &l alieunde@ witb@E beiREgresdith st @nesoneé defhet Sypetfic@mat. The
useg g‘ltdf %%r c;u@éﬂhé‘ EI ceo thjso%éhd e]ﬂ]%{eﬁ)_ﬁﬁle dl&@?e& peargg éelzr(eef%} ?melgle. g%nll;v%rsely, the
pregage of @@rforrnﬁt@dtdoqu@leréﬂ%vr@tl@room theepagﬁ%ferr qllpwy thnpags setmreto efficiently
intGRETueS RABHIR 8 pRRYBr prifkeliplcpage | D server 12 allocates

docunent IDs 51 on demand, and provi des | oad-bal anci ng

of pagemsed ¥etmenv§3d cbisBts bDh &t bfferakica rpa@mbselrmmnsé each of which

' I t D but
cm%%.té ?;ﬁa%%t( %{{@l&%@ fe@?a%el%rgeg‘fs 8?% E%cggoo %}%3’ E:I rhen as a §| N%lirextent Or Zone

58 phgppeg- i define theaetive prka (ﬁéﬁﬂt@@@ewsuqhhehmei%agé Hwafg'elds
server handllng the correspondi ng I nst ance.
net paydoHBPY iNEaAcr G LEPpYds P fognaﬁeds‘gF%Pt {hi'e W“ﬂ%ss?fsa set of
padeliis@h@cC $30V@ctin& W Rl Eor@gpphds €ad ;ba@d’l&escrlﬁtlonl’jeif M @ematied document. Each
pa% Q{anc% %.riedsc%sl,?g eg aglggl%l 54%1%}2 i n%q‘ga%eh ié:: a(} rle:(%pds ﬁ]e haes EeD S’&h of %ﬁ netpage.
A pagecingtpaeeds Hobeaet of mdagemeny ipstangs leél@mrpsens anopsNé 8 p@g eqereted/in rsglanon
can be hosted on a variety of network server platforns
f r om BASEPEECH FEFES ofg g KT G inapNgmepidtantes SRt kesmynt stigee only
exiShi it rdvbrid ihgbn&:-sp&iffo AgemsEdh vmnss a ByRErlifik ifstod Q@ pRikEE foﬁﬂﬁylpéﬂnﬁd'klement

becausg lt reg!)rgs oaﬁstaétlo? ﬁﬁ% V{%lcﬁ 18§g€0§i0 ?0%!”16\6/{1%%6 11'(1:3 apuieba%d ghaé mstance ex1sts for

a ﬁP‘d ﬁ@mﬁ%h@&wﬁt ¥repardsvintiesticcfiy to thepgsaigeanse Ay element siahcd dpes not exist,

hoWRbr fofsdkifblerhdlB sfch RGEkRAR! I ty provided by the ID server
and the page server, can also be provided directly in

an et@ﬁgﬂnaﬂﬂﬁheinﬁd’aﬁ Be S0 e1aﬁena843gset PR@EnkRleindit 844, a Fidld Aement 845

or ﬁ%}%ﬁ%%rr ﬁ%@ﬁﬁ g@%% shown m F1 OGC?) éos%tnmnlement %43 can |I;Ie a style
elegpnd B4 7amithean ks edted] styler @gpts&fiéraet@ctﬂm dﬁerlteMeM& gitp argssosigted gyled text

Ob_]@f.@ gSSpﬁﬂ lﬂlﬁé eleRSikt @mlthdag%ggﬂédsim%@ eféﬁgf@% §Ergph}6|e@ment 85602w1th an

subscription. Each printer has a_uni que printer
assaq%edlggapﬁ‘g,ﬂ‘a!sc? 8§Ga-v1deo 2163 element 851 with an associated video chp object 858, an

audio clip element 852 with an associated audio clip object 839, or a script element 853 with an

associated script object 860, as shown in Figure 28.

A page instance may have 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
NPA152-8G




connected to the netpage network via a network such as

the Internet, ideally via a broadband connecti on.

Apart fromidentity and security settings in

non-vol atile nmenory, the netpage printer need not

contain any persistent storage. As far as a user is

concerned, "the network is the conputer"”. Netpages

function interactively acra® space and tine with the

hel p of the distributed netpage page servers 10,

I ndependently of particul ar netpage printers. The
allqyeipgs ap te pack ivtbe franslatedintpdosativpgyadheippeed net page docunent s

from net page publication servers 14. Each docunent is
14d| stributed in two parts: the page |layouts, and the

act ual® W%?AGEH&TW e objects which popul ate the

pagedt 2BeEad enkefimety Sespase @@PT‘@HWSE&)@ & disigihusedh sst fmetpage page
serbeyd1(G &letbz)ge SRRGhtoh Gerldds 1, BRpdk AD| sBivers 32 ARGhde DBFIICARE s&Pers 13,

o the subscri inter vij
ner P B s e P ORF PR T i e oy Byt g e,
as shpwen ipFigee 3hand, are typically shared with other
subscribers, and so are nulticast to all subscribers’
pri nt’ée scpppRresiietionsEre ht is aswvepelyeh recerdy wiagonshiiisdetyeanpysptpepens,
prlﬂéi@ lapyticdtibi ﬁncﬁ}ﬁlﬁﬂc@t’ions:) Rkd tﬂér&@ Suthdriges QQQMMFM a@t'ﬂntﬁg 1t authenticates

ment content 1 n ntcasts. an cast
USCRRe Etng Iact?, Sohienng dmtxﬁ &o 38151&101& ggltentgiatedausa'é &mﬁff‘ﬂog tﬁgsg(élons It also
prolvidgschatdsiritibgh ecqgnitiont @rvidn Gwssiredviiiscdascribedtabo@sd sstpaigd pagn erver 10
maingmL 'p&glﬁ&t tjﬁonn ﬁeabglp %a rdeﬂ:%th nb Qr?d é}gg %Jét\r{rp:gs ‘?rﬂé? I1:]1etpage network

conpl ete page |ayouts a I ne
inclydss amipbere Paé%seafﬂsfﬁ@@dwﬂqh{'g %%‘Pﬁe‘icﬂf PREe inseey é’éiﬂfﬁﬁge server also
maihfais ﬁd'et i Fallied $dr @idh 385 Lﬁfhﬁcepﬁieﬂi &cméidle@ﬁg@ pAMERN sPAFESige input
d]rec{ o) ¥haneousj % on Qe?xl:er desé s%rver € P et - 4 tive to th

SontCaitR PR T nt eRgi ne conrtll-p Ay $uePaipPih Rtive to the

desmnﬂmofélng@rrﬁa@nmgnagem ng Menj et TM pri nt heads 350 for

this rpose. The printing process consists of two

doc o HBREID 3 2 Fase e b B o e Abmeviep br-orsscng of
pagd BlversexpaNsiibutiadhgpel Nt i ng of page i mages. The raster

i mge processor (RIP) consists of one or nore

st andanchaBSPgte7 & thanrmagisuibupd Naht Blstem ThES)dotpinéMe o resolve a
ner%%é&a e NG 6 4 gaa&pudﬁegssofﬁq@ﬂ agé pagé sefii3hifThe B BEEBHARE paee
_ expand, dither and prl e Images in rea
MSERCHp synchr oni zed with the operation of the

print heads i n. t he F ri r]% ,en% nes. Printers not enabl ed

for i*hUTRELIPRICHHONSEYHIP i FaFeVHitheioyhetive getpier pplications. A
netpagg) publigiiongsetvit- Bibis e piiplisagon detvarckhidhrkibliskeds biprge Hodutenss to netpage
il hd, Gl St ATl PhRERY 2€ erpty areas of the page.

t hough such pages have nore limted functionality

t h an Negﬂéessb;bér? cah BBe ﬁ&steﬂ LR vRREDS nerhdie Yerx%f Satfbrhd from manufacturers
| asse

: as. § Wgcg? X A normal netpage printer E{rlnts
mhést FapEevght ket Sgr Ww&rﬂﬂpwﬁ Ff‘é"e§¢ éfb’i“‘éF‘i“%ﬁm Of paigge host,
andprsinglt efr®r camrbydipiiturd o@nd mmerEthtﬂS@mad)rlaH eﬁheﬂ’m{‘cfl(ﬁﬂlﬁﬁpmwdﬁad by
ne g&J&gr@é SagAa]%} Bzﬁ'ﬁ é]fa?n;tthec’@ﬁcggr%ﬂt?;ggg&lso lth%%D se ar and %e Bz}g% gerve{, can also
be previced disgedy in adpetpdey prpbansciieins 2 nepage Pr@r?eeﬂ 3 @glpmpvorkﬁt@tron oron a
locRa&korgUr face type. The tag map 811 which descri bes

the tag tiling schene actually used to print a
docunment beconmes associated with that docunent so
1.5t hat TeherdacuPERtERS t ags can be correctly interpreted.

NPAL 52 @fpage 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
NPA152-SG




27 Figure 2 shows the netpage printer class diagram

reflecting printer-related informati on nmai ntai ned by a

regi stration server 11 on the netpage network. A

preferred enbodi nent of the netpage printer is

described in greater detail in Section 6 below, with

reference to Figures 11 to 16. 1.5.1 MenjetTM

Print heads The net page syst26n can operate using

printers made with a wide range of digital printing

technol ogi es, including thermal inkjet, piezoelectric
coanFRe]déq the qeg)g@rnetgprg @{ap@gﬁg{( gyglp @Fﬂm I@emeén@albtvn@rbgoadband connection.

However, for w de consumer acceptance, it is desirable

t hat AP2h P AFRITHIIT SREWHY RHI0E 1§ PRI-VPIBYIP BPGRY the netpage printer need not
corgdiraang Gereisteis ktoiag:: As pib ad Ogeraip honeen@u,aithetnytwemhme mmpﬁtterf’ Mgktpages
mn%ogqntg%ﬂl/é 0} é/crotsseff)tdcepaﬂé E%é Q8 tnd hg of %L dgtr ute!'dtrpétp%%e € servers 10,

printer ow 1 nk cos paper cost |%ﬁ
mdw@%eatyoéwrtm}erampgge@mt@m pri nt | ng high printing

speed_ simultaneous doubl e sided printing compact

f or m 5 8tesEe P‘T“E?\‘i\feﬁ“rb‘(ﬁé Fubgepbrd BFfpREF BtFuRESdgPMeRIeE yubhcatm Servers
14.cratiicwhedd i Wis@ivaddl ifbloepaps: It}fetplaghgaﬁoaﬁ, hindthe gcyuahﬁﬁ add Ima@f objects
whl:cg ?nﬁ:ﬁlea{régl% \ﬂ?%e eE{eI éstse eo Bﬁsg}wg%"fwn i) Sgte li‘P Eu sd atl%%érplcaﬂg Spem{ic to a particular
Subafﬁlmrua@bwrarema@tcwhtv gy subekribyy’s mewrmauth@tapmmhtn eage gpyver. Text and image
ob]l%@sf 8k Roriled has, %"ﬂpﬁ:ﬁlWhﬁr@& B0 lb@&YsubsMa s eindiNb 2% Rulticast to all

n- de d et technol ogy that incorporates
S“b;s%@%wpaletﬁs %‘Bqﬁf‘% 4° PERYTESL ed u3| ng
g‘l ;L?lzll 1 %p;g% n;\),e\ghc%p oInC sﬁelrvlelz %‘]EH‘EZ%? it sengen)[anm{ ggﬁcum?rx content into
POiNEaTEs ardTvlirpdis ﬁﬁ@a@ew%éw peiettapiadg e dwainb-m Page daouts, the printer knows
“mkyﬁgﬁ@ggﬁmﬁsmkgﬁﬂﬁO printing elenments 300 to forma
1600 dpi pagewi dth duplex printer. This printer
Si Muldnas@eptEkey hed fdcited HR\ampletdPgeBioats ayiible@Whatlabiae ke document

n ar i nks wel | as paper conditioner and
K”% Em?pﬂc P%%“mﬁﬁﬁTgﬁ SG 28 The printing el enment 300

.As APHRE PR TR ks che il i 02 ch B urcteo tly oh BEPsidth G sheer.
rrays o
It contams)éluplexed print engine controllers 760 and print engines utilizing Memjet™ printheads 350 for

this purpose.

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

the printheads in the print engines,

Printers not enabled for invisible IR printing have the option to print tags using IR-absorptive
black ink, although this restricts tags to otherwise empty areas of the page. Although such pages have

more limited functionality than invisible IR-printed pages, they are still classed as netpages.

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

associated with that document so that the document’s tags can be correctly interpreted.
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these printing elenments are fornmed on a silicon

substrate 301 that incorporates CMOS | ogic, data

transfer, timng, and drive circuits (not shown).

Maj or el enents of the printing el ement 300 are the

nozzl e 302, the nozzle rim 303, the nozzle chanber

304, the fluidic seal 305, the ink channel rim 306,

the |l ever arm 307, the acti¥g actuator beam pair 308,

t he passive actuator beam pair 309, the active

actuat or anchor 310, the passive actuator anchor 311,

and tHgurs plehdws| tae ngnage piker clast idipgramc tefiepting prisdearalated information
maniBed § JTBSHh Sdlel VI dn@eRBphet RkdAE Ppassi ve act uat or

beam pair 309 at the join 319. Both beans pairs are

anchoq efifeatd ti@lifmert & B Gikipase pafitahio espribed inSgréddd daailin Section 6
belad Lo E%; 59 1&@%HH9%.°f el emrents 308, 309, 310, 311

aﬁ&“ﬂi T6r'm & cantll evered el ectrothernmal bend

actuator 320. Figure 18 shows a small part of an

1541 I aYm&hjed™ PRdhdads €l enents 300, including a cross

sectiQn ringd . .. The 0SS : -

oot | 8 mpi® plentab el e BhlE Rhac 0l o JIP RS Mgy grinive
technglogies | iegluding therm# gipkipha giseosledir kigh lastreclesirpibptograniief end others.
How8be, bl Qidé @shsuhRf dceptah® BY is AR (e a %Etgége HRQerOReS ak i thBwing
h%écLe of a MemjetTM printing element 300. Figure
hfERY S hows the qui escent position of the ink neniscus

316 prior,to printing an.ink droplet. Ink is retained

in the ngggﬁﬁgéﬁgﬁgggﬂ%fmgﬂgface tension at the ink

Meni SCUS ~Lhe fluidic seal 305 forned

bet ween ?%%@ﬁggg?gﬁgﬁgnber 304 and the ink channel rim

306. i heh plidvily Ng, the printhead CMOS circuitry

distributes data fromthe print engine controller to

t he oorr estprigtet dokti ng el enent, | atches the data, and

buffers the data to drive the el ectrodes 318 of the

acti ve adawiat@st beam pair 308. This causes an

el ectrical current to pass through the beam pair 308

for ‘*abolft”RepfEcH cr osecond, resulting in Joul e

heati ng. The tenperature increase resulting fromJoule

heati'ng S®RGSEEPhe peam pair 308 to expand. As the

passive actuator beampair 309 is not heated, it does

f or .
1 . .
not ‘expand; TeESUItFng in a stress difference between

the two R E}Bgi Sq This stress difference is
partially%ﬁreso %eg by the cantil evered end of the

el ect.r ot hghiRtouD&RM: a6ki¥ating 320 bendi ng towards the

substrate 301. The |lever ann 307 transmts this

moverent cémpatth@mmiz! e chanber 304. The nozzl e chanber

304 noves about two mcrons to the position shown in

Fi gure 1%MmpowerEbisemitincr eases the i nk pressure, forcing

i nk 321 out of the nozzle 302, and causing the ink

meni Srgr@iBcommelsigliyyyailatip printintedheolegy has3t 8f theseharmdtasistics.

the i nk neniscus 316 from spreadi ng across the surface

of t he SABEArEuEiA, pfpapters with thys chapgteristifip@s Riesgt @PRbiFant g invented
a 1@ PAtNAdhidogd OBfeRdiCto 30 MeRitral tbch@SBogy.t Mémj@0t 1dal @6p-hdfdmand inkjet
eclyPloll W1 pgior o P BRRE S5 i @Ry svstms
(MEMS) deolpgy. Ebaetheshows asinglh gvinting glefpng 3Pk of| 9 Menjet™ Ipenthead. The
netpHa< %hlﬁ)ri&%ﬁ&ﬁﬁ)m{e? 1605d f)rknﬁﬁ% Qé{nehg @O(fi%tfbﬁq Péé)g td%gpagewidth duplex

4
surface tension at the neniscus 316. NPAL :
printer. This printer simultaneously prints cyan, magenta, yvellow, black, and infrared inks as well as paper

—

conditioner and ink fixative.
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29 Figure 20 shows a segnent of a printhead 350. In a

net page printer, the length of the printhead is the

full width of the paper (typically 210 nm in the

direction 351. The segnment shown is 0.4 mm | ong

(about 0.2% of a conplete printhead). Wen printing,

the paper is noved past the fixed printhead in the

direction 352. The printheagBhas 6 rows of

interdigitated printing elenents 300, printing the six

colors or types of ink supplied by the ink inlets

312. Tie pppting element HiE if goargkimately ¢ FF migtensofngt by 82 pridrows Fida.drrays of
theShrih ity eRREHisAtd (fhed 6h I1D%& SbsaMatd B &IpoRdcBS loglc data transfer,

attaghed to thegprlnthead substrate 36) For each

timig o1 &8 6 EHRY Fory- o correspondl ng nozzle guard hol e
331 thﬁ{y&%&r@eﬁ’t\éﬁ olf grm ﬁ%éleg'h(eﬁpioggre Iozfz{e?%OJ gle nozzle lhuél 303, the nozzle

preven e Nozz
Chf’mbe‘c%’édhebiﬂldﬁe@@é PO th akshapnel gmi384, thgddyesi asm 307, tht: @ftizelacqiptor beam
pait 08PHIPEG e bbiRN BRmI AL 36U, the hddtihEicRia33RcHRNSh 0Ok a@sﬁve bB&tor :inchor

zz ard_ hol es durlng printing. To prevent i nk
31???91{4‘ed?l3%ﬂ612the nozzI e guard is seal ed whi I e the

gglnglt’lﬁle atléwe ac(tiua%r Pea{n air E(giit 1s|\|§ntecglargcag}[ _]é)}]hed E;%%e yp&sserglarl‘,tuatoé beam pair
30pu rthe]m)tt 3 lﬁwﬁptb Iheama ohirygre atushoree ntbhﬁ@rdesdecawdmt beints 3184nd 318. The
com{aﬁont 4 eﬁﬁaﬁwﬁﬁ k7)) @ 1 61 %@pqﬁl 4R f@ﬁs‘ﬂ c‘éﬂtﬂwergcﬁege%trétﬁegml Bend actuator
age via an inmage sensor. The inage sensor Is a
32&ol'i d-state device provided with an approprrate fllter
L D SRR R SR B SR A PR g i
313 of ageintae elpienh 3G0h Ehergidss aee?lotl ls ig thntnawtthowr thtOtcrmerI}sshovr the @k inlet
31804 pdsBEe tmRBEL theSiRM ek Boi1SENSE tags at a sufficient rate
to capture human handwiting (i.e. at 200 dpi or
gr eatmdured Ndla),LIOM) ia 10k) sﬁaﬁrtletsp)epanﬂgrtﬁr@er dTaMeRR(Te BfHtbg @hely300.
the pen is encrypted and wrelessly transmtted to
t he piiguret Bfa) ftows hageiesdnapasing of thhiak pristtie¥16 @riotya $enting an ink
droFlE@fnk %%téﬂﬂ:ﬁ ﬁ{tﬂerrggﬂl&galﬁdgzenyqa%a t\é\ﬁsto at tl{eQﬁﬁr?egltscug $1 6tanc?at the fluidic

nown)

%Oaﬁwdtbew@ttewezzreﬁrwwrp o tedahaed pagts server for

i nter etatjon referred embodi nent of the

net pa‘gla ° BRI ﬂ@rpﬁttgegg BMPE cliQuitry dﬁﬁ'?wrsr?@ta' AR s @ﬂﬂtgrrawaemﬂer
to the canven priwink blagens laydhesshe deheanddnifirnle deredtive thoseveles 318Sf the
actf&pgctdaﬁp Ee%ﬁ%ﬁly 3680 &‘h&" uaeg aJ aﬁctrﬁgltcﬂla&?to glggﬁgﬁlﬁle %eam pair 308 for

br owsi ng sy Suc en It
abopfng Flr?étsecrnﬁ‘t '@?“F“&é @l OLEﬁa'LePrmﬁethﬁ seggerpan inciase eglliie dp@ doule heating

caqu tiHe Hezhlepamti @cﬂ@@mﬁyﬁt BEDRNE DASordekth pAUR REMD: hdate® Lt does not

N U T S ——
resgleg |bs the atntlbmerfsi@nd/ eff thel dlecytherha berdtapreaye 3REbondingtowdiisgite substrate
30€ }I'Lehl@%r 5}{11b30|7 %‘aﬂsﬁhtsctﬁf@ %GJH’IGW t$ Ble ﬂoﬂ@ tcf?aﬁ&g’ 30£ € H&Ele chamber 304

determines its position and _orientation ative to i
MOYER éb"ﬁ‘atﬂ% micygpstotheposition shavg dmBignre P ?hé?rl%‘éea%éﬁ'% & pregsugg, forcing
kahEmﬁ Gi’ tﬁeﬁno@ﬂe 102eantd brﬁrsﬂt@thé iﬂk ﬁlérﬁafc%tﬁd tol tﬁlgat’lihy @oz&l@ r1m303 prevents

t di.cat
the tng memﬁcus fﬂﬁhgm Q@Tadn\%\é‘ac%ssl B Sgli, %:% i)tt the og ?& ecﬁ%nﬁ)Fr 3§ ot h e page
to b@\s tﬂt:l téxﬁﬂ&%ﬁirre ok? Yhe %@Eﬁl’? Lrp 908 V%rrh QOJ J&ﬁal@& nm@icgl‘atof' o qgtlgrﬁsr to its

to request, ay, i nfor tion froma

origing} t%'e?%frlealdsrrrfée reskof of the iplggseniqt a4 f@@ t%r ighoi inribeggzrle chamber,

as 3hawie Migirad] A QWihe Si8Ylc dhltbef Wlrbalgy BAME GRioRhf Ae ﬂrﬂ%ﬂéfoﬁ at the
t.0 qi verified. The nib may be novabl e when subj ect

meRigus sl neci fied force which is greater than that

NPHErSPal | y




applied when witing. To "click"™ the user applies a

force sufficient to nove the nib. This may provide

nore desirable feedback to the user conpared to that

provi ded by a non-noving nib. NPA152-SG 30 The pen
determ nes the position and orientation of its nib on
the netpage by imaging, in the infrared spectrum an
area 193 of the page in the2gicinity of the nib. It
decodes the nearest tag and conputes the position of

the nib relative to the tag fromthe observed

per spdagtd 2peshatis g semeit ofe myinthead 850. [nrmggpake prangpr.aledentth ef the printhead

is ﬁﬂ@ﬂ%ldﬁﬁﬁ[ﬁ@&)ﬁp\ér (%&)u:;l@@l(pﬁﬂ) 19913|dﬁ:ét10n%|5i hﬁygg}n&{@own is 0 4 mm long
ition resol ution_of be 1 ow, becaus

PR T * Rt srnged: ﬁ@ebargﬂéms e P By Pist Bt Piged in the

dirtagiort 35@. Tha grigliezdhas b Frévs aflintnsigRaedpeinting kiedentsr3e® Plinting MO sik Solors or
?%fgng 'g)h b ﬁlﬁ gﬁietsrgg the m ni mum resol ution required
or ‘accurate

Witing recognition. Pen actions

rel attgot P md 28k RABE: @R p%ﬂéa@ h&he gﬁera@iorg'gﬁlbz%l% g wafer 330 is
strokes. A stroke consists of sequence of

attqchogle e grigtheer Yhiratp 48T Forapd naﬁleﬁﬂ?ethsagseﬂ cofrgpqnfliag rg<lpgram hole
33p efbugiowm}eme ik dedpidts @&mpbcetm Greant thh @ozz6 YRSE BUILIT31 [BeR -blsldammg
bIo@l%:es %%B ers %k gther Sdebrls. ffﬁtere@ glgg %ur\f{mqs u%ethp aug \NF]:!S Qaéand out of the

age whenever
nogglgctpard hads Waling piintog r@tpsm%glk 3215froat dmmthe ovrrie peakestledfhile the
priftht8s igkr oke. Each netpage pen has a current selection
826 associated with it, allowng the user to perform
1.6copy 'ﬂiawhe@ag:etrenoper ations et c. The sel ection is
e b FRELed e USRS LA 8 B Sy UG
empaddddgpntigiler éﬂoag@e ton‘aftﬁawé decpt!e 13 @ngos tags frpfn apiage vinpg fimage sensor.

Thé B Mens6H igd stoﬂ& stét%vﬁé HfRd Qﬁtpénléf)lﬁgbnﬁtg fifd %em%engiﬁgat only near-
rel.ative to Iﬁ round._area
S é“F\E?YeB%‘*EdAﬁ frERe 5810@5?4 BRvs B’éé’fsﬁ’f‘ds Ren st o i s in

cornitzgt withllrd strfaed addohegpan & piid to sabe tQa atvisalfidens @le@Cdapt@ human handwriting

(i. ehﬁt%f) ld.gp& g?é%&el‘ glﬁlt 108 M olI:' r) pgﬁ)gpﬁ?lh Qap&l}’ér rb? %et;ﬁh l?s e%grypted and

t he | ast not i
witglessly érasmittad W@ pPripigfder bgfe stanr@) éi@ﬁ?aléwrt"f PPé‘t Jiigreinigepreting the data with
respHRISHS Fe Qﬁﬂw@hﬁgéeor ﬁltﬁer}ﬁd'ferfeﬂ] embBaiteht N Gnitiind O in@kmdiBto a netpage
Semr{%rn{ae au&:r stylus nib is current. Each pen al so has
PER b style 825. This is the nib style | ast

aS’S’OCI'Lh@l %Perrw %1 o&:ﬂ&t B?!il éﬁ%a’gea%n%sé?cjﬁ s%%ﬁilaggma&in 5‘1“3’9'% and as a

response to the user se a Cco froma
nonprgkiciefrdtn Thepaskiag gppest, hapetigis ﬁptblecemlf@ usig the ingfpage] system as a

bro\ﬁ\fslﬁghy&&iﬁ sieH M\ﬂ[éh it R ed aShl lﬁl’éﬁ& uﬁ@ﬁt:euﬁzﬁg n$t;g\/i\%@[5ég R r&isRRA with the

the cu
e 50 Y5 8" gt o'y P Phole Sy enpes dnsm, st
pewrelplpd)ldqudon meirttdved by bregmythcm sewvelr 1 whtheofatptda egtwak.e
tagged. Whenever the pen is within range of a printer
Wi t h kR githet b isdh cangphrithiagatpase. thepen deisiminpsgiaipysitiof jangsdriengation

reldtilSto 10 Phgk N@ie ml& EQﬁacm%na #REseRRN adddhe trcd M 1LEBANBIeBreted retative to
it no tar||y activates

e.rel at o t he, page,
» (Rl G G oy bt REhy ptins JEE 8Lus 2 imFrbE sl onthe paze
to Bt wclidked’ e Ipatdingewithothd he rﬁlagle prdert to réTDESE mﬁ}aﬁdfdnyiatﬁﬁ tfrioivi &t 28wvork.
t
Fuljthgr?noreotlﬁe fol'cE@ caﬁgéﬁ??gﬁ oEsf va%?B aH(;vF gayh &J @K gﬁlaﬂn%shof a signature to

refer r ed to as
be ypg¢ds THe@ib mpap; be ma‘fablrs hgn S@J@éﬁah g@mféﬂd fesvecthich g sreatirhan that normally

applﬂaflﬂi% I“hturgg To deEk Qi is@QpglRELBRE tiffdienObo RN @WRiL I ThRdnay provide
more rEie:nrab(l)e feedgacl( to the user compared to that provided by a non-moving nib.
NPA152-8G




verification of signatures. The pen is wreless and

transmts digital ink to the netpage printer via a

short-range radio link. The transmtted digital ink

is encrypted for privacy and security and packetized

for efficient transm ssion, but is always flushed on

a pen-up event to ensure tinely handling in the

printer. NPA152-SG 31 Whergd he pen is out of range of

a printer it buffers digital ink in internal nmenory,

whi ch has a capacity of over ten m nutes of continuous

hand\iie perdgtermygre fhe opsdtiop el drigntgiae ef isgéti an thd reinhas by dmegias. in the
inffed ectﬂﬁﬂ R Glea 143t fttI'i gaf Bilfe ﬂﬁl‘{ltyhiffﬂfe%lﬁ(ﬂt ikt B ndafdl tag and

The noy e or buf f er caFaC|

COTRYITS r?oﬁtéonn%élfes'fﬁé Feéaﬂvev\}io % G OIH ﬁﬁb"é’?ew&fl PpTRCTite F]’§t°'¥‘ﬁrb po the
imdyetiagise e lkhons zainetrglalia peregpticiesithiongh tirebying woliﬁmh hf thavag may be

Iovp %&9{5‘6 i (tjaﬁ%gnsﬁ)h&l @eefaa\éé) s I?nv nligéﬁ ]Igrﬁpol't%l:lag ?cl e {a ﬁlg ire@":sted position

respjgtiop PScﬂaiFedvght qX?Pédehegmetfnem rfé‘dutenﬁsmeg@ﬁ gecypte w@f\’rk&'ewef%ﬂiﬁon-

described in greater detail in Section 6 helow, wth

r ef er'&REBoPJ “"ﬁ‘?"ﬁ (f BRetses B° gptured a7 AERPAGE P NPERAE PR of 2
seqldnee of emeag@ep pénpo@tionSehlthe pagee initiesd led pan-i@natdnnghd @npleted by the
sub%&r#é?lkg 1 u[) Q\%]lthﬂ gtr%gg Si}asg éag%ég %ﬁbl}] glg gegg % S%E;‘ftt}g:ql%t%%e twt(n)?]ngver the page
ID ghapgss, Awhice URdSBRPITRAY cifcpipstanesy, iyh Bip cqrmepegmepy afghe; St:-sokeex e cute

a novenent, such as a stroke. The data allows t

i de ntl?af‘y“eB’PgetFﬁ'éhaﬁ & FPTeRPIEGtOh 3G @ssariedydd 6‘c?“ﬁ‘t‘”é%i"he Bser t perform
copynahce pacidpar@iond @TANE sclcbtidaas Gad-emptdie dillan the aﬁtelnl”td dB@&td i0Bfter a

def% d {1]1:118 Ig['lgcl Q“E&%D%{lﬁ'elﬁ? gezéca#ocﬂgcﬁlgs Qﬁ'e {op Gt ?p%g? ]’I&Jm@é e cgns <R o% ﬁg most

al ne he I ndi Ca
recth* dmﬁﬁ’n ink grgke egrisd thyyuehthe pen (ehstiyeeto |ﬂte haéewmﬂeeea qfithe nape It is

intddNSed 1@ apPRG@nlspeciAbd ndfinet BRe St % Glighited e at B 11&3151\1\/%!% selection
f the net page page server 10 whi ch maintains

aﬂ_ ess o0
hyge Eﬁm?HWWbspondlng page instance 830. It then
t { h
r anséych }?]61’1?153 %{ien m f8£¢p aPus % ﬂE:arg)ela& ﬁortl\f‘ QJ b tlle ;f(e% theﬁ%gcgm In the

was recent N an earlier
casg pigthqylefapif eefpagpeppn desqribedchlovacpitker this markig rnégzb ooifhe peyenarking stylus nib
is Juﬁénemtpe@ﬁgﬁla&e&u\ﬁﬁ{t nib@tyle'SQ:S Tﬁ]@%tﬂ& nlbgﬁﬁl‘ehasﬂﬁtsdaﬁﬁg with the pen by

si.sts of a conpact mai nt ai_.hed
an E"@F‘? i &0 PP i e eﬁggﬁgt“ﬁééé‘“ BrAPEFHY E‘Eé“"fﬁ‘eﬁ TR e is the nib
sty h@oqbreg avith iy owrtentm@f Btragestcaptipdj tivodss a sencie taged withgiesyrrent nib style.
st.ar
VIR B R ek i B ok R o S oy r
tagg¥de stroke fron1the pen, |t retrieves the page
descrjption to ich the stroke EL
det er MHEE %H?"EI'? Bhe At "f&fl’r”i‘tﬂé"“ﬁé‘g Hé@‘éP‘i‘"B‘ﬂ“’&ﬁ thepen slowly
flashesr igK'enlinglt IHIE Slgites thelpen Fagls tot deemde abiradke trdativintoahqpagt, it h@nentarily
oke. .t f t h e
actﬁf%tgs S énlar ﬁhﬁq I‘R?%S; etl%ﬁés p%?: su}:(%g st ngcog% tgk%fﬂ%ﬁgﬁé‘%”“ﬁ the page, it
n“@@%%@ﬁﬁ@“ﬁﬁ& ﬂiﬁ@Dbetmeen t he pen down p05|t|on and
t he subsequent gﬁn up position are hoth |ess than
smal 1A SFEYEPThIRTePATTd SEFKEdt reARRTddhas dieital dpk; Digiial gk Wm%tthe basis or the
digttdi iegdbarigy pf Gradvihys dne Gatidiveting afof biliak récqenifien aftliahdvatieg] ,and fofl online

vmﬁ?&Bﬁ&% Y @ lOnger stroke is ignored. The failure
n action, such as a "sloppy" click, to

regi Sﬁh@ Een liSwikebel aﬁ@@r&gml@ Wiighed Shic kA neBhige pﬁ&&@ﬁ%%hcﬂ&dﬁb FaB# tink.

en's
Th(? transmitted dlgltal ink is encrypted for privacy and security and packetized for efficient transmission,

but is always flushed on a pen-up event to ensure timely handling in the printer.
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LED. However, where a netpage includes a button a

"click"™ can be regi stered when both the pen down and

pen up positions are both within the area of the

button. There are two kinds of input elements in a

net page page description: hyperlinks and form fields.

I nput through a formfield can also trigger the

activation of an associ ated3hyperlink. NPAl 52-SG 32

1.7.1 Hyperlinks A hyperlink is a neans of sending a

nmessage to a renote application, and typically elicits

a prVnd pereis pus nErenge pf 2 iriaterigbuifery disita) ik @rinteriyl iigrpey, Whigkhas a
calﬁélﬁm? Bler %ﬂﬁllﬂugﬁﬂﬁdoﬁtlnﬁoﬁm Miﬁm@d?.@' Wﬁ‘eﬂttﬁe%n %Janmlg&lh w1th1n range of a

| es activ on. of hyperlink, a |ink

pﬂm sty by e S mﬁ;ﬂb“éP‘rffeh‘RaYtPEi’Vldﬁ%mfaﬁrdFsﬁ etsﬁq ahreivan

i ﬁl(:: 3%8 ntch%wbe reélrst.erseé \évgh r}ycnglinFeé r(})? grlmters %Tt%}é% €a sttatﬁ éiata resides in
netpaggsebothion kaparcang orathé @rworkarn & lagedemmpterpd Wigeh prlwm aglen is sore@@ating
withReRy fahRukier | i nk |s recorded as a favorite or

appears in the user's history. The hyperlink elenent

cl assa gﬂeﬂgmrmb&mah OfRe béd iFt@EHbel BDrealN@hilan BYAGT & by, with
m&é% qgﬁlvgt d t he page server sends a request to an

ppi dnewhere on the network. The application
|s identified by an application ID 64, and the

1.7appl ir&%ﬂ&ﬁﬂ&éﬁoﬁ esolved in the nor mal way vi a t he

DNS. ere are t per

hype rFE Nk BB ? %lrrFﬁeH’&pdg%lrg 2 OB (e Z@ when the pen is
usel] ypiateragtyii ageigage dsThy Ngdm diatym 3 Ff tggtag 48@ reagi\b}g@n panagfhen it is used to

exebﬁf@@ﬁlb\‘eﬁlgnt Gadh ab E'E%loﬁéf& Hé dafh a[l&ﬂ;l{ﬁeiﬁentltgr @f th@palrtlcﬁlgrqgge and associated
gnal. a preference t

S
mf%aéwgﬁme%“fbsﬂﬁ?fﬁ% Pﬁﬁdlgaumﬂf#’g rqlatige Poemnégﬁamv Frljtive to the
pagk @r b ob@inédh BheaiyfMaiingakite rtranshit®e koabd prinfr, Wypet kesdNes, 1Al DNS, the
pagte I'fﬁ 56 $F 1€ Qroke %!to tﬁé he?xporll QddPeps of éﬂ%@t{p&eg%%o% gg}ver 16 wﬁuc maintains the

rent selection contalns a
corgppdnssrese iesfenpesiBe It thandrangppy the ok therpgee sqree. Gt g was recently

1deﬁiﬁBcginQn BAGL RS Hlﬁﬁtﬁé pr@ltei/h@gﬂéda?h%@ﬂlg adireBRAME lﬂzﬁavém $aBd Rrver in
or a transla

D U ? % ptext in wh J g ppe 3 . 1slatio
F950% EEN JF PS8 FERES 10 ?@%Pé% Page BRI HW%"?‘F? H?fs“t THeY 8 Retpage page
serwh éweal@toerb iThe gagh Jayawh eefersi tn bigearestidhain inkages, foutlmidtpieed of ©xif dpgically

SW@@g&&&é@&ﬁﬁ&n&Ean&Q&gespondlng hyperlink instance 862
records a transaction ID 55 which can be specific to

t he pﬁl@ﬁ tﬁeﬁﬁéeasﬁz@i& r%lvm&ﬁgﬁmmﬂi@ Bdnl 1t Mfrich RSAARELdescription to
ca

whlalgﬁ% apaléts é'm pe?r%lggsl glﬁ]il ?lggeln gﬁw p?g8 Idesfé\ilpg t?eestrgke intersects. It is
ﬁwﬂ@ﬁnppwngﬁmamt&emﬂwp@mﬂum@ep@¢@ha&$3mmdmmmained by a
purcha5|ng application on behalf of the user. The
syst emchekc isgpmésallstatsioks aherg the distanspiand siap baswdenthe BR@owpogition and

the S@Le@%ﬁ A u}hbfﬁﬁ‘&ﬂ akdHotha&d %%@Bﬂl@ﬁlall HBEmuss WS b§ R wined 1ygﬁ§ated bya
associ ated formjnstance 868 in

nt en
cick IR AT P % BB e TR hioTaRT P By T of
a pénastionsgch'as usinpby” digdkf ta Yegakt it inBictited bg @ik JaclostlraspdniyTioin thd gage“ok”

LEB I'l%vJe%‘? twh&@ ’ re%tﬁ%p mclﬁc‘P\e's Q 'But{oﬁ I“ ﬁlL”ucgll? ge' Ie 1-[@%13/ oer f) %e pen down

i ncl udés an ctive return path
andpen yn\patiicahige both Wilhidhe area REthe tyeup 866 is a group

el ement 838 whi ch _has an associ ated hyper]ink, as
sho ere are two kinds of input elements in a nefpage pagé description: hyperlinks and form

fields. Input through a form field can also trigger the activation of an associated hyperlink,
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in Figure 31. \Wen input occurs through any field
el ement in the group, the hyperlink 844 associ ated
with the group is activated. A hyperlinked group can
be used to associate hyperlink behavior with a field
such as a checkbox. It can also be used, in
conjunction with the "submt delta" attribute of a
form hyperlink, to provide3zontinuous input to an
application. It can therefore be used to support a
"bl ackboard" interaction nodel, i.e. where input is
L7hapt ulwrligkd t herefore shared as soon as it occurs.
NPA152 h§@&1i8i81s almedns Df beodimgsa Wesfage tn adtehitn@plicatiqpind @pichidrelicits a

pngghggbggﬁqwngﬁ%£$gkglds used to capture a related set
inputs throudgh one or nore printed netpages. A

f Of m ﬁ'ﬂy@ﬂﬁﬂ(aew@ﬁr%a GdstRide Hpfcalin mmﬁcmﬁ&naﬁpaﬁnﬁmﬁ Qf the
(0] ramru nlng on a serve
ropt S & b B R S R e Gt ed i which

asKa ithe Isgstemiiy inclhde thelubdrsadpdationcdint IRIGH & the Iystlin® fctivition, hdwadescription
whgch %l ugede}hmyﬂﬁerﬁlﬁg reé%r{e&) LR f!a\”oﬁtre %pr%?eag'ﬁr?thg I%er s%?s?ol;]} %heahyperlmk
printed i1 nstance o? orm es a set
elempns plges diagrem j§ ey 8RO c h correspond to the fleld
el eme ‘ﬁg 37 “E the form Each field instance has an
assoc! APadRrdinkis agiyared. RABRSRSTYFENdY & [FaVTEfL0 BrPRIigRtion sppgwhere on
thegktwotkeTieappliegion isddentficfl bednthpplicetive fib 54, zaCthe dppkdatbn IDad ra@lved in
1:her nofafal vla%lﬁNSt 'Hﬁ%léghﬁge tﬂ)@! cgf Ihgplél'lﬁgs %Eérg %)Zbgrhrﬂg rSBQ form hyperlinks

i nst an more print

865 Red %epftwv Efﬂ’&%‘gks&%@fr fi i F§H‘6\Rﬁ A geogrpldiypeglink pan 1Ed€lhent a request
forf Ohinkdd MBARAC Or ﬁ\%ssnﬂplﬁ tiglalis pﬁ%]%nd/éhb @RerdndA %&Qﬁpe\"ﬂﬁtsmﬁﬁts the

Ctiv rQz
cornespoumfluégd rtnn%\si? z%h n%ipf)lgcatéo& Igvsee[g\%ﬁgﬁuy?ew ts% rfg e&urre% SFIB?IIH? to the
aplﬂleatlowéfghff qumznewleotmo eonitains p singd-gore gicce ofteftOfpmexipadoo thre gpplication may
ret§’h' IQ rﬂnél& Fz%e Q&%ﬁer@ Qﬁmgﬁhe 'vJo§i éh@ﬁﬂ@%iﬂ%ﬂth@ ¥c91?e§cd lh %ﬁh lﬂ%ﬁpears or a

een activated, unleéess hyperlink has

"a’af@w“amt at diiierstlt lanese. EaAh P@Fﬂﬁnlb 860 ﬁ%%"a(i‘ﬁfFrH‘e%é A gformation i
sutusted wd thespKesioa void form reset formor duplicate

form page command. A form expires when the tine the

f or m Thasoriserendizdiypeyignk dnceme d62 tedveds fadrmrh@ion Bpoitiidheeh be specific
to 'th!e §ée' 195?&110@%' Wifchl e h}fpg{lm fn§an@&£ﬂ ¥a¢5’ Tﬁ@frﬁ‘sajcmqb da§ identify user-

I nput t hrough form whi c |s not active is

Spﬁﬁffg P@%a’ tE“ai‘RPlﬁ"‘%‘H‘ for e}faﬁ@b Ba&heamwa ol RePipegnphases maipgained by a
putiebigyppicatpagebdhnsdfaraer. When the formis active or

frozen, formsubmssion is allowed. Any attenpt to

submi The aysfeorimludbsgie teive cirentreeledion 836 ime télagdondiypertink @@gation. The
sysle§1 ﬂcﬁid&%e%gnteng&%e aﬂ§&e@e@qorﬁlllﬂsﬁhcte %6ﬁng M&E@ﬁl&%ﬁtnfaﬁg;e{lﬁ]ough if

forminstance is preferably assoclate
fhe\meﬂmlé K3 i o AdPatiElye gerorl Sesigrive fast fm’tnrﬁu@mssm is included.
ThidyQsth BIEHAGs @ eYFRtiSd retirn Phth in@N Wyperiltt Htialidows al | but the
| atest version of a formin a particular time period
t 0 beA Epolinkdégodpradds a geemdlaient 388 Wwhichnipaiin dsscigaiyperdd, A shown
in ﬂktgé §1a|WHerp hlput chgfsttﬁ'hugh gllg» i%?oseléﬁﬁgtsﬂl ‘ﬂe%rogé i l@g{:}lmﬁngM associated

t1rme-st arrp , eacC
with the o ig acaffat%! ééxperé}flke wreqan §ﬁt yspskip ass@riats hygeglink bahpyieyiith a field

sucﬁQﬂSicﬁdcﬁboﬁJfIt aans&t;) 1@ fusd] ﬁ&onjﬁkﬁiﬁpﬁﬁ tﬂ@fbulﬂﬁﬁﬂélth’oﬂﬁblﬁg 66 a form
| so.i ncl udes pen orj ent

b
hy}%erqu 1o p),‘-lﬁ’lde Gcontm{muF nilpHi( to"an” applicagon d} Sy ¢ gre Qg o%uspcﬂ I’to support a

“blﬁ:i{lgnquém@@ctlon model i.e. where input is captured and therefore shared as soon as it occurs.
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A field element 845 can be a checkbox field 877, a

text field 878, a drawing field 879, or a signature

field 880. The field el enent class diagramis shown in

Figure 34. Any digital ink captured in a field s zone

58 is assigned to the field. A checkbox field has an

associ at ed Bool ean val ue 881, as shown in Figure 35.

Any mark (a tick, a cross,3: stroke, a fill zigzag

etc.) captured in a checkbox field s zone causes a

true value to be assigned to the field s value. A
172ext Horm§ d has an associated text value 882, as shown

i n Fi4gthe d3ﬁles Anryllectiogiof edlated rikpuC Agdds uks@do cﬁﬂlﬁﬁélﬁ?e{aﬁ@ sé ad4nputs
ek o Fiorc PGS ipBBER by BT B SER0R Bl o n
mmh§mmﬁ§§W@hﬂﬂgﬂ@ﬂ@M%ﬂﬁPéFﬂ”s value Cnllne handMW|t|ng

recognition is well-understood (se

Tappéet torm §67 is ggroup edgmept 833 iy the dﬂ%ﬁ%{ﬁ&fﬁéfhy Iﬁﬂ#@lﬂ@b@%ﬁlﬁfﬂ set of
terthin filld tlednts@RO. Al fnen iPancbVaGS tepragntRe igpd iirsia@B of a folnEfrmeludes a set

of €&®H§1%| télgﬂjgghlc onjlx:e%;ggg [‘oﬁﬁ)ﬁgﬁll ek%lelﬁs ?@ %5%%1‘::&? Each field H{Stélrrl]cte élas an
asserfategliypiah 3r ehtie et Aepnde op o rtpe eﬂthb yorrpﬁmsdangrf@fdeql@nmelﬁach field

valSRRede}da ink Zt%bu%ﬁ‘ 2 pz@tflcutaﬁﬁ?ﬁlteﬁ koth fhStadc B G b UshBueH 84er mB Yrinted netpages.
nature field has an associ at ed

nunber Si
rH%#%ﬂ?ﬁT ??ﬂﬁé@ﬂ ‘“&%Pﬁé ‘883, as shown in Flgure 37.
{_\anu %}?Tg) Ca1a1|1ce h\(ﬁ;s: ? Its ut(lsg g72 V\)I'V 1% é}ga?es w I‘ erfﬂie OI'EI‘I 1 a% ve ﬁ'ozen
Sﬂ%ﬁm@H@dOO%m@wJ©ﬁmvwgdpemmﬂdhﬁp@mdrgﬁWEWﬂsmgﬁ@#mmym@ﬁsmgwd

A fbllﬂﬁae&ﬁfdg ﬁ&hm&f ontd e b1Qfs E‘lbﬁxfssﬁﬂ'l‘lyﬁﬁ!?hrﬁ(bﬁs bdeRhctvdtes, lﬂﬁgstthd h§perlink
gene assj %ned ield s, val ue.

(ﬁg‘? ﬁlﬁré “ETF% 4 "ﬁ%eﬁ%‘?eéf’ ‘ng}ﬂfg G gect ﬂ@kﬁé‘ﬁ Oﬂﬁ%’iﬂ’ rgset form or
du@patma& @mantuidr 4 fork e’Splr&pﬂ‘e“ thé et tiee fodrchaglippd dctiv@tckddls the form’s

spe%%afiﬂ’et ﬁ/’hﬁJ‘ﬁe Eo m acml fogr? mgﬁtgpﬁioﬁigde éﬁrﬂu’gdgrﬁ] %tfg%rkvﬂlcg is not

erstood (see,
actipy is iggjeps qatured ﬂdbf‘o‘ﬁﬁ*fgr%mfsf %&%ﬂf e VRAWVRIT Paga tiisigRre affpn the form is

actV¥ brtfi@fen] i@ HubrhibsGoa sl aQbwed: Alﬂ;lal@emﬁ BbBdmak dr hdNihe form is not active or
ogni tl No. 2, 1989, the contents

Pattern Re
ﬁnﬁ?mmﬂ“%%a%%Q T §%ﬁﬁmn%%W F8%%4t ed by cross-ref erence).

A f ' % {?ﬁﬁéﬁeﬂl 5 ﬁﬂkalggedﬂoéuft (IatSSQ) \Q%hdﬁg?orm %s{agcep&&?edlﬁ%m it,

oes not
th“%@ﬁ‘@d“é“ﬁrf‘ varﬂﬁ%\b@ora idis gl athbit thy @@é‘p’FTS‘me@tfom o @ I@ﬁﬁuiﬁévle period
to BBxcAR&EAdsedcnf | el d val ue which is included in the
formdata when the formcontaining the field is
submAlt ieshs is"chypehiréd a3 gligitd cukbigis inkSUE bonsigs Sﬁd‘deiktﬁ'—ti’tnb-ﬁiﬂﬂ}@h Stroke

gro}lﬂg q'?f @cjlch %gwlqﬁ'J c%héls%rbf ﬁ g«% f s%llé%%tr&%s §RC090 %n%ﬁe coh{'sts off 9 ts{%nof time-

has

ecause ting recogni
starfpsfl l?%“ PO@IHMS §&0, efcp of whigly %lw L@F@@@s@n P@eﬂtah@ anélyﬁaprec § hfof#lgltal ink
clads BRerRER KM BIBAL)33. rat her than "offline” (i.e. wth
access only to a bitmap of pen narkings), it can

r ecognfictdelément S0 cahi 18 @ropdctoy fivitl iST7, emxcﬁhmaetmasvm@i ficld 879, or a
Y ur ac e endent
Sng{aglte‘%eid S%J) yl‘ﬁpf' g&el%?e% cla%s Magrcflm 1£ 5 g %nq: rﬁ)ur& 3%1 1{1’?! dlg%H mﬁl captured ina
ﬁdﬁa#ﬁ&ﬁ&w#ﬁgmﬂgﬂﬁﬁkﬁnat|calIy generated over tine,
A checkbox field has an associated Boolean value 881, as shown in Figure 35. Any mark (a

tick, a cross, a stroke, a fill zigzag, etc.) captured in a checkbox field’s zone causes a true value to be

assigned to the field’s value.

A text field has an associated text value 882, as shown in Figure 36. Any digital ink captured
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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 streamis appended

to the background field s daggital ink stream Digital
ink captured in the background field is interpreted as

a selection gesture. G rcunscription of one or nore

in oljtdields zors ipenmptahllyyconvated toee viednlas hadeding crogoition findtthegext is

ass?éné’cpﬂntﬁ& lﬁélﬁ’?‘%}ué) Rinft tﬁndvﬂiﬂhé’] &U&'ﬂm&h% @e@ltuH@elrstood ésee for example,
|nterpretat|on|sa 'l cation-specif

Tagnstirfar ¢-¥ e3'of pds’e %ﬁhﬁr&u Ihqpfe P eeff’“ae,“t %ng WW“E‘E Recognition”,
IEElEtl"&agalons NPAd G- SGlydb andTmb&hele anteihg%umm'bmz Of\Io S),eAhgust 1990, the

conen seorf% 1tcI 9'9 l?er\% 1tnho ara?e“?ltb ro refer r]c C ef;li- hzat}o 5. of tex tlilﬁ}ds include date
‘}f\ R BRORIENS % ek 51 4R oS

ner
an@tplpllbﬁr@alﬁ on Formdick Subm t form to appl i cat| on
Selection Aick Submt selection to application Form
fiel d CEEERDEN hapgn tepciicd digity pignatugegraug E§3d3515é9€’f“ in Figure 37. Any
dlglrtkrl nlil\/hh[btﬁriadhg 2 @RI fiell sgzloﬁeai aultdﬁiﬁtldaﬂbf \'Eeﬁﬂéd,wnﬂSéé;be&ﬁo the mEnt&}%f the

oWper o]lf] tgef- %erneangl Ql%ltﬂ?slg’leﬂl\? eorf Ih? con@gt of Engif di g{(th?clh the }eld is epart I1s glenderated
an@@ﬂmeétoehecﬁegir stvalue. Th¢ ggiat sagn@urg fs gﬁr@rarvﬂ uarsgslneg:mn eheICH Hriadte signature

kepdpEHRLaHh Ead Reatidnl Wil &[@%f@nr&mm;g?mebam ASSis $l-understood
eySp |tet1 ap& taté ncurcrgnt sel ection The s s?em]mal n%na?rﬁgo (see,

f‘”é’@lﬂ’"’r ]élf'f{‘“’ng?é} B Gnlargdie: “Aulematis é’fg“at"l"ﬁgeréﬁéﬁ“@’é fdgyiter Identification

~ TIBrBsdts biSths AR | Puttead RédagnitioRDBd1.22, @em 19891 the kentend RF sihiell are Mherein

mcgﬂgmg karoupd field. The selection is cleared after
tivity tifreout to ensure predictable behavior.

The rz@Welﬁj lel%én%k hiﬁM itGd mlﬁﬂEQQﬁlﬁﬁteqy &L Y hﬁdd&ll ﬁild' eﬁament does not have
retai ned on the netpage_ page server and

ally
an Py FRAGOR £ BREC HdAcs Prtecf Hlﬁ‘PtdIéf"‘& hiRi amasgagiated B‘?"i‘ﬁaf% which s neluded
in SeHorm ddt-oched Be folvecoaaining hafidldn submhiied al | ows t he
application to interrogate the raw digital ink should
it su¥idised” comeands, isghpaliricgimnehsindmfingdritior sant fire be recognized in
form@AMer si on of handwitten text. This can, for exanple,
i nvol ve human intervention at the application |evel

for fmeyase vﬂalrﬁﬁu“fnaﬁg re6@hitidi Blg@HH WoRL i“Glin®P@E. FitiCaccess to the

conS| enc extension to .
A R R N
it @n decagniiza gurt-anedigdretelFhvaittep pﬂatacxat wah rdaimelt highn ageneéyd @ithogina writer-

deﬁegcﬁnt t@ﬁﬁl ?ha@ef A%%r-@ép@&l@d? ﬁl%de@gf hgﬁdg/h{u%lls zlu{&ﬁla&%t'ﬁysée&?ateh IB?er time,
explicit ds of the form to route the formto a
hopYfrg#fid 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,

Digital ink captured in the background field is interpreted as a selection gesture.
Circumscription of one or more objects is generally interpreted as a selection of the circumscribed

objects, although the actual interpretation is application-specific.

Table 2 summarizes these various pen interactions with a netpage.
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operator, on the assunption that the user may have

i ndi cated anendnments 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
fromthe pen; identifying (at 885) the page instance
830 to which the page ID 585in the stroke refers;
retrieving (at 886) the page description 5;
identifying (at 887) a formatted el enent 839 whose
zone 58 the stroke intersects; determ ning (at 888)
whet her the fornatted elenent corresponds to a field

T_agl_gén&mmar plpen intexactions with g:ng jageat RQ')\ the received
Hypsiink or o ( aicidkg 2. SEbmi{ Actigndo@pplication | o of
the fi A\ 9 Y . a d = qke- Ty Sglfm_tf%‘yltvap b@ﬁ%r f hﬂ fl QI
s partooPion pobld s niog o Submigsslection.ta applicatign
Form fiefd|, o tiPhegkbes, " Ipsmark o 0 Instlenteto field o 1 1oy
?exﬁn, ¥ { Lﬁv;jl;-,]q%; e/ ONVER B.igitqln [0 { e;g; ass%text to field
a.l ter n(_ —V.CTy ST, Ll LERLEL I ¥ T— OO0V VA" A>3
formatt r&“'lc. erreiRial ik espombisl igital ikl pol Fenpnt
and 1 1 [S5HEL | VEP (at BOLED At BTF‘F&%‘(% @ gﬂ ot
: ¢ of form; assi Is aturet
hyperllnk alternatlvely, 'hfﬁh absenc
Nohd € 0 U Ty PeT T s AR T (NG i SR ol T LT V,cgm
StToke to the drgrtar rnkot tie packground et d833,

and copying (at 891) the received stroke to the

curr eft sﬁﬁh@ﬁﬂtéﬁﬁ a%&@enpiele&n)ﬁ f& léﬁdh%@ﬁ TRE Biectfd consists simply of the
mai nt ai

tr on .server..
okt S SO A R TE TF SRt et R Y fimeout o
enstufa greglictaigeigBav@hown i n Flgure 38, mhere t he accunul at ed
digital ink of a field is interpreted according to the
t ype 1 ravhéigifal ok gaptarerein sivisi deld iscighainpdsensthe pdtpage page server and is
optd)ﬁetll? E@ﬂsﬁiﬂ@cﬂwﬁlﬂhe ﬁ%hat%ﬁﬁ 1€ fork h@su_ﬁdnﬁéddo thS apliCRSE KR Mows the
t he dl?lta| I nk resents. a

appiﬁ‘élgrk ﬁ’alrnﬁm’%ﬁd i ‘iﬁw Ay giofidt fué‘fe"tg@%f gpal soreersiegy fgh as the
cortv@sitr e hindediten tead ‘tes cad [férexample) imelvy huheih éitamicntion gr teasbplBAB) level
{ uﬁa% ki %erfala;%kjglcgt@n- e&%&m&a&t}ﬂmmg Astan p SrGONUSAL i Qnire

uter text
ba @P‘ﬁ‘d i 0ftﬂtf@'fﬂa?pfp‘?ﬂd}5%l$ﬂ&*€féﬂ$rﬂéngglgrf 5id; om agnbipatieny can ggpidecide, on the
bas&Sthh@ megbgce(oamgﬁia@ih)c olukige tﬁ@aepsmﬁttfﬁﬂs SIQRPIHNE o ﬂbﬁx the ¥@m tdShuman

ope\ﬂ%or,t% the a % i} %%t&heelruge?'fan‘l Vhavé/ m%oa& g alflenglin dlgs t e fil eg u-? fields outside of
thosedieldf. y i ng ( at 903) the d| gital ink as the SI gnat ure
of the pen's owner, with the help of the appropriate

regi JiiguE38 shovs erflpushart oftherrpiertgl hantling (g inppt gy fafe netpage. The
proSdssgdihﬁdidtkr(E re@fivikg @ 88D 6Kk Fo ihewﬁld&@lfyrn%w @5 ke Pagk @ktAACe 830 to

08k frLso e SikEr B P ina(E P b et PRy B 397
fornated Flemwo§3P edpe metic 3§ the apykk intaseito determmihe 43 $8%) mhetigpr (ha formatted
eleﬁ&@onfeii&&dg {ogil fi:efaleleﬂerg rﬁﬂ& i Eoeapfaéﬂdlhﬁ@it J9!2)ed16q'ec¥§l:d"s§oke]m tZe g‘lgltal ink

Server Conmand age server command IS
of % Yedpe Rt EFFer‘émﬁﬁ‘h%ﬁ% ¢ pPogeralqtsg digifalipkeot ﬁﬁ@éldsf@@ {Rdgrmining (at
894) twhaRL HRtRE is ﬁﬁrﬁ(ﬂ@tﬂybérl&ﬁedf@(fum%@ agear SnddidaGURES) the associated
hypferlilljsil;[ apemaﬁve ﬁrﬁi 8 S(%t d% wl%% EE n%rmaged e(?emrgznt%grregwgs tg a hyperlink

0 rmec
clemeas ey 1ffsm rotfvationta8ac) tl@elc(@msapngleg hypglink diemttively, dotheabsadoedt 4n input

ﬁel@ 0%941"1&%6811@@@&11 %W}r&gelv%é- érokro rﬂﬁ%eggtal u@(%g fhe %&W&I field 833;

ge status conmand 914 uplicate
andcf%ymg,éﬁgmé 8ﬁﬁeﬁﬂbed gtj_@:e tofhe, queent selection 826 of the current pen, as maintained by
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docunment command 916, or a get docunent status conmand

917, as shown in Figure 39. A void form comand voi ds

the corresponding forminstance. A duplicate form

conmand voi ds the corresponding forminstance and

then produces an active printed copy of the current

form instance with field values preserved. The copy

contai ns the sanme hyperlink3@ransaction IDs as the

original, and so is indistinguishable fromthe

original to an application. A reset form command voids
thegrggistratiop p88 pondi ng f or m i nst ance and then produces an

active printed cop of the forminstance with field

val uddeus ¥a sogag d t%*ﬁ% fovpspart ¢ 'R 33 the Fracess eV Sispe 3 fevhere
thetapcamslaed digial ihlDs a &isld ish&erprétb(gaicmaimg té\thg §be o Ce 18 tTAE pl‘écess conszsts

of ge?e%m% gp%‘}%gwﬁ;e?l%r e fi)erld Esgl%cl{bgp 291 t(at g&l)] (NH??\%C? ﬁléaﬁlglball mI( F] g{ﬁ:sents a

corres ormi nst ance, ncI
checlemarky prslif %Otassm@g (5 $981 e valpt tom@nﬁduwlum@rrpwhtd@ermmdat 899)

whithe 1 aEsStat tk h lffs@@mf'eﬁﬁxmat S8} BOGStal ik € Egﬁtef' @4t With the help
perli.nk instance contai.ns tr ﬁactl on, |

or RERF AP SPRE" (5 ha™ RUBIPAY LR BHTE] HEPYTa o e el

valfie pifpriatins ly sipterenining (i3901) ohethiee el 694 ispgigaatumetivld ad iNsd Resifyug ¢ 903)

the'd?gltglhﬁ{ %fﬂ%r s?gn«ritbﬂ'p IOPlﬂtl: l)eyl 8 olwm?l V%m?tﬁlet l%gm oqﬁleaag[b%pggt% lrégpgatlﬁxe‘server

| cate e command pro ‘uces a printe
Cre&t@s ﬁ%g%ﬁamﬁ% signagyee qf istcaiens affhe ﬁ"“efﬂ%dl%af@k’g?l&m@ thej hslppf the
regiéﬂitidﬁ s@’l'/dﬂsaﬁ& vtk the fpeit ROnIPAGEVAZORERIASKeR EIRMAN O lthel Srresponding

a a.for n.the. dupl i cat age command is
aPh lon a“d at‘-‘sega‘“%@ 90%1} %?‘%lggsf%&ggtokecﬁgwﬁéﬁd A reset page
commnd produces a printed NPA152-SG 37 copy of the

1.780T I G5O NBoRASas | NStance with the backgr ound field
\F;al u e gg' &:?vreld c% ?1121]‘15 J clgﬁlmgn%gv%lcﬁ %Q}%ﬂ%ieg l%ca?rlﬁg the ?a§e srerverslt operates

rese

dirgepiy @rfﬂmeraeelandéocam%@é{tm%r m commnd A get page

status comand produces a printed report on the status

of t HePEhFEs FIHEThY s 4 v fapcsemmand ROB. icupligatgfitm command
909 i brkdt &l doniirtiand me:nget tomv\aausmbﬁnmtnedu b @uplisnfe@agel comM@a 912, a reset
pa ;clt)lgltg%tq@ol?,neg tt g%g]: s% %ts %gmlr%)afnd %ny (?uﬁﬁ:%te dtoculmglggchr%lé}\ar)n% 9% a reset
dogenh ergenap &9 lasn akdt 9ocas®bﬁattammnw P, & s@wp fin Figutesd9pag e

element in the preferred inplenmentati on of the

i nverft rohomprepmagd seideths spsrespdme famdpgngec &tdarlicylp fopm command
voifid td dorﬁé@bm tﬁxﬁﬁﬁﬂa[n\leedx,d theh eplrdzludéahma;ﬁvea;rrﬁte@ lebpto GhelcBrrent form

i]lSTé.l{l Cﬁl i(%gsn%zed I‘TE?J ﬁopa( co n}thr K a elrénistransaalon IDs as the
Ofisil}ﬁbe@eﬂp is itlfé%trtlng@bleﬁOdlrt@vmlgd tcamdpmcf'glnatAum@sfomp@@amndl vaids the

corﬁeﬁﬁhd'mg%ﬂr@ﬁlﬂﬁke 0@ i¥h piMﬂcEE A 2 rﬂyﬁﬁt&f PBlettlﬁ,efoﬁlb Imytance with field

éngf:{g %/ or alternativel E?ace
"al%e‘f i ?@h optaing g W P’W@IWES@%%’F s ag the, ﬁ%ﬁf{ﬂlr é get form status
corvind fsiodtabsl Ofrinted rebap loh Gtat seatvd @€ thEaR OrEes MR plﬁtﬁl‘dé] Gﬂ:ﬁldﬁig who

pub%ghetﬂtt 19\9&% 89{53 91'111.r vFa‘? Er?nteql chg %%E r[ﬁ-a]:s of hF] 0%1t1 %S ance.

teser v

docu rgﬁﬁé a ﬁ)@fﬁ] B@%ﬂﬂﬁk ﬁ'ﬂ%cef QhtBs a &'ﬁ%&l&llﬂg tﬁé‘%%lic&ﬁﬁ‘u §as to be involved
docunent command duplicates the forns in the same way

in POYEBE P QY R HiER ArBHEY GIBSInE A Fevs O™ RS e Rgrefore Fpicaly

impGeaieiTedd  pypadinices a printed copy of the corresponding
docunent instance with background field val ues

di scar dhplikate Iphgetchrenaid prodmwe a jgivtked edpp of thagorrbspendirg pigh éistance with
the %Q;ﬁgr&ﬁﬁ Lid dﬂl&lﬁ%@medclﬁﬂngg cdnfaBEL fordh Qleis part of a form, then the duplicate

page command is interpreted as a duplicate form command. A reset page command produces a printed
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forms in the sane way a reset form command does. A get
docunent status command produces a printed report on
the status of the correspondi ng docunent instance,
i ncluding who published it, when it was printed, for
whomit was printed, and the status of any fornms it
contains. If the page server conmand's "on sel ected"”
attribute is set, then the Fonmand operates on the
page identified by the pen's current selection rather
than on the page containing the command. This all ows
coRy ofribp corigfponsling pags dstyese witioirereaaidsoundbfididbvalye Hiprardetl. Ifite ppgyeontains a
forhaﬁ &lart RAD Srifl Qﬁeﬁ MhetresSOREAdoMmBn R R rPELIVE b resG FSINBBHMand. A get
el ement for the deS|gnated page server conmand, then

Page RN Y ATetipey Ao Bl TRAT APETT YAty Uit AHTePYEdees instance,
inchupipg wbatublishedsip @bénfii €as Ipeimell, fon ghdoy it eadyetldd, ngd h@atus of any forms it
Cm&ﬁh%ygg#ﬂgage server command el enment in a hyperlinked

e page server activates the hyperlink

asso CTI@B@]Q&gWoEJ‘whléhrbﬁpeQM Q@é\leﬂy%&ﬁ%e gru@dd@y Ssakhed wﬂlhaaﬁphcate page

executing the age seryver comrand page server

elep R P V@ﬁﬁﬁemﬁgmﬂ?ﬂﬂﬁhmTﬁw?ts "hldden" attribute |s
set . hi dden a
Sone et e SRR Ao Feo R Ho RRES ieract i St G ed i
theg ngfiye form,|ife. acdherkmark eppearess 2 shelagichicimadrie ghanhicaand tqsbagpears as typeset
tex® Shiy %fawfﬁ%m B&aﬁﬁp ﬁ)gga? 91 tllleﬂ oﬂglﬁjd] fof'rﬁ rvﬁ'tﬂ 4 51%91?13 préerabiﬂ@Jompamed

e server command has its."on sel ectéd” attrib

by GEYlematng EPMGBRRBAPIEAY SRR e PPACEY Slgi‘%at‘tl‘h‘ée“ﬁca“"“

prefe f or, ch netpa e |s rinted with the
Pt by i iR et BRS¢ ML dPE o P Paing document
instapyg twith backgmad fidd pdge prasadied. ﬁeheefomnthalgalmsrmsefomt thenghe duplicate

doRhOR bbb Sd du};ﬁae@esltﬁlegfamﬁl ﬁ%eas%ec' waSa u Cﬁ'@a@ey fopllrjt:(;n%nd li(Q:s A teset
nmost cases "clic Ingaot e |O 0] uces a cop

doqyae commpng pdiCesePrigied £opy §F 1 cqrﬁgoom,gtdaﬂmﬁ?tdﬁ%éw 1t5 background
fleld Oflyes didfarded) @f Bdokun@nf cOfithfhs s Ehrrhs thérBe R&S @oc@henBeom@GidIresets the

fi nq]‘? Ell'éhe sal%é wagf%%gseta}g'rm co}nmgnlﬁedt st'sozg 8& %oéa).m gnl?secorplmand é)roducﬁ]aeprmted

Its an anatory no ISIn
repdiéplaalle tstalgys ?fgfhfecogaig@ld@é gcufnens dtsiabpg, m@udmrvdlp @ebheheﬂ écvhey it was

prildf, foP@hoiil W BiklicdBil RRIRUNAGE B ¥ &dntains. SPeCi al  copy
functions are handled by linking the | ogo button to an

appl et paadservir GmidpidR « Hﬂeﬁct&Y%EMe hsl’lsetath@lrt&f Binfhad operates on the
pa%% 'T%gﬁﬁeg%y tlt-lljeel ptf:l,'r;1 § Cl@ﬁ}lt lgc%olp Hﬂ{é} glr @ %ag?ls nrgammgntgef command This

pressed a sl
allgyfs ajmpemppirpags sglﬁer cpm@qmgsﬁiorbg printegk gtthgzgarm‘t P3gF [eesigt contain a page server

corfrRRAD 8l6thdnOBr theSde@ldRd Plze RFVeItbRmaRORSWIRBhGd is ifidRa | evel
hel p menu docunent function nenu top-Ilevel netpage

net wotnkapdiida@t @k YroVine agphdafionBprific HatNihgl 85 erfbedding the relevant page
servelr t?orrnal}rlralcl:(i1 ellgn%lnt ina yperll iR grlgl%%ﬁe%agesseerver a%vzrl} tP?qu'perl HFES(?CI{Qted with,

the hyperlinked group rather than executing the page server command.

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

command has its “on selected” attribute set.

1.8 STANDARD FEATURES OF NETPAGES
In the preferred form, each netpage is printed with the netpage logo at the bottom to indicate
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The docunent function nenu includes the follow ng

functions: print a copy of a docunent print a clean

copy of a form print the status of a docunent A

docunent function is initiated by sinply pressing the

button and then touching any page of the docunent.

The status of a docunent indicates who published it

and when, to whomit was deB8vered, and to whom and

when it was subsequently subnmitted as a form The

net page network directory allows the user to navigate
thaf & Afe@pegrahiperefpre Bestinteracits RipRStign ghe logoralsp addssas @ §ony fatton. In most
cadREtoeRink” thAB)gcaﬁ(J(ﬂlEds @,rcﬁt@tof ¥he pagt. h.ﬁithbl Se@é' of GEFRmCBé i)uttblhﬁoduces a copy
of g% alc;l rrnpg %%%D éhre é:;tasg PP a Sfﬂlrerqg)cuénrerét%/ Sél%h ag g rt_]u: ea gc?ugori, ﬁlgbl?ﬁ%r? g!f:its an
em@%@mweqwdm@UWEmgmmnd route it to the wuser's printer.

Dependlng on the docunent type, the publisher or the

user PRyealingismage copy Rty %@&égﬂ'ecﬂ&bww Tglevantangtpagy gge server.
Spal @pPagQiohsSrediiled U linkink ha bab bttt 6 ad dpplidagnpri nter is

unable to print. In this case the "error” light is

it and the user can request renote diagnosis over the
1.%et wowser HIRSSYSPEVMEG 39 2. PERSONALI ZED PUBLI CATI ON

I\/DDELInIarpreflsreed feMbddaitdnn) Ghe hetBRE ipPiitérQias a BIENS bitHn SAEH ‘@RIpA When

can blic t on..exa etoillustrate
d‘%”l : %‘
presse 1 t’lp e 0 m aHonSmHEclmﬁ t he net page SySt em

Althqughﬂyaﬁﬁ;ﬁwﬁgﬁggmysed in the limted sense of
newspaper and nemsnaga2|ne news, the intended scope in

the presentus &R ¢bnshiSabidk der. 1 n the net page system
the editorial content and the advertising content of a
news {ublibpclatei e meat € per sonal i zed using different
mechani snms. The editorial content is personalized
accor<di ngotuaett fimctioneamer ' s explicitly stated and
inmplicitly captured interest profile. The adverti sing
cont ent ilp-lpErnsmpagnpty el dirseor di ng to the reader's
| ocal j .ty and denpgraphic, 2.1 ED TORI AL
PERSCHUAT AT EROV A S BT iot aiiLin hey Siscghe nemeseRIKEls of
news sources t hose t ubl i cati ons,
and g%%m?hﬁ?aﬁ ?Vé?f eﬁgﬁé?v%%§£§’%hlle news
publicatigns &5 6r2agfdat ed and edited by the

publlsher news streans are aggregated either by a

news publphigh@learnWopyt¥a BrsPeCi @l i zed news aggregat or.
News publlcatlons typically correspond to traditiona

news pape piint@RdiaflCa AB@aZi nes, wWhile news streans can
be many and varied: a "raw' news feed froma news
ser Vi & éqcurgent fandtiooms irdttatei py siaplf presingthe Buttan arkd @tteh Sruchinlg uipage of

the%oéuHeﬁ nﬂle %taljay&fla%géu&exg %{cges Wb Ipﬁthiﬁle& ft gtgied;herﬁ WS VR dklivered

he net g i cation server supports
a“dp‘aﬁﬁ?l%%‘fll"" #i i pos é’afeﬂ'@ﬂﬂyi’ﬁémﬁﬁﬁ@bﬁo@htl ons as well as
news streans. By handlin

t he regati on of rrultlgW i g

t he 2’318 PEEREE PO iEPCRE R s heisE ¢ Prteets Hg hisrroegigublications 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.
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streans selected directly by the reader, the server is
able to place advertising on pages over which it
ot herwi se has no editorial control. The subscri ber
builds a daily newspaper by selecting one or nore
contributing news publications, and creating a
personal i zed version of each. The resulting daily
editions are printed and bgand together into a single
newspaper. The various nenbers of a househol d
typically express their different interests and

2.t ast S¥ERIGNASREREBYELNGTIONMa@ERNt dai |l y publications and
t h en iaust iﬁllﬂw&dgrt@schﬂi’tﬁm neWwOls veACH aptddhica phiblioRion theple to illustrate

pe:rson ?zgtlon %Ehal%pn?sl | h %ST ;;g gy\?\tﬁ% p}ﬁ&ll {gh%ev%qg E)ﬂeg E?ed %%g{ﬁn)}if:ed sense of

neﬁrﬂn@eﬁaaii ngwsg@eme@ﬁ‘@ @vaﬁemmceperm HeaerFe cwéﬁw lwidw Ti nmes
onllne for exanp i ncl ude "Page One Plu
"Nat i 8 H&nctpagc p}ﬁ'fpré,rtheaqd]tgﬁlaqomtent aﬁ)tpqﬁd&ﬁhsmg cg‘ﬁ@f (ﬁ'été]gws publication
are’ PoEsbialiteld \biRg) different TRERARGhO Ve edi@id corBPO st ;ﬁrsonal-ﬂa& a&:ﬁi’dm@fto the
rea??]' 5 e)épz?i]glhh ft;tﬁe t %nga‘?ifl Ly cﬂ? r%g unt.er ogig:nTlge a?vertl Ln% F}on{élat is ]fersonahzed
amm@wsg&pemﬁbwl@mhaﬁﬂﬁngEQM@nwsectlons, each one
draw ng on any nunber of news streans. Custom
sectlons n1qbt be created for e-mail and friends'
nnoufREIRMIERSQuaBZA EFhal *), or for nonitoring news
f eedsA fubseribgy e@udfamont\wn@sof(new sgyrees: thoggy that ilives pewiggbiipations, and

thosOthat QRGN ﬁfﬁ@tsﬂréaﬂs Wﬂ"l@ nbvRafBlcadR! br@ Bdkdode SRR Chifell 8 the §bhsher
t NPA152- SG

size, either tivel hor
ne‘iy[ses&rl-e?ﬁﬁ argy ?ggre%ageé) , Yy ﬁlﬂ%%/ PL&JETh T orsb specéaélzeg nfs\ivsrﬁgtgre%aﬁyr News
publicgiomuypti@ily @freqpage@yadit‘amm nﬁt“hﬁipdemd meakmpgaapasmhﬂ@ newsfstreams can
?1 & ba?kr{' Qs ra@’l' ﬁeu@ feecpfx@r} % ﬁe@% éeméeya &ﬁoog stné' a%elan@ s’column
0 none nunerically . €. as a percentage
a fricag e illetigy bogd, (S’bth BrisT Wé%‘ﬁ’l‘lesses a preference for a
| ar ge_nunbe shorter article of
T e R s B L M A R T
theenggregetbn of mulb@é hews kraeaths. 8 blankidng ghefagareystich and lsurp o férmittirgf news
str%?fseff&:@ﬁ] gﬁecﬂm @l I‘eﬁ&‘el' qher@%er% abq ‘?gﬂa@é’ (liffvgr@srlh (091 ageg \ge? quuch it
ferent” versions to natch t expect e
0@9@&ﬁ?§??8@@%6ﬁm@@ the reader, for exanple to provide
children's and adults' versions. ropriate
vorsi bR EodE gulsd dig SPUPHS PH S‘fl??é‘“gr : By e SGuributgganews
publie@idey arclancatgecpefsynabized vadch ofgpachg@lie redultiod ddilpkdigons are printed and

' bo%‘é}l q&ﬁ?ﬂ&qﬁtg a%}ﬁglg ng\ﬁ%é)gr iﬁl !faﬂglls%lmb ng a gclﬁg‘ehﬂﬁ wpfélﬂgsexpress their

eac ection are se

dlf&FeP‘d?thﬁtSz“é‘HtaW by gisctivg flifferers dal'éﬁ%l’“éaé‘éﬁ a“q ‘é“-’“eﬁ%‘iﬁ”@?{%(ﬂheﬁl

useful lifetine. B def aul t %? are delivered to

r el evVighead @B‘%‘&?’P’bé egreadgr,opfipnatly fefegts GRegilf sectiagy k§J°’8féfe°‘t‘°85 appear
daﬁyp&h:l& dﬁﬁﬁ&bp‘eai wikldy. i The tidlie sUds avdilliey Bom Eighi NewoNsk Tikuas online, for

t [ -0 th d

Bf R, PAE G P, N ARREOPEL B Bpar) EplBEATgBY, sarstiving
“T¢ gap mdu émmﬁ o Thir i @f|2gailabihicetipnhia veecifc ouf mlbleoﬁfém 4Sys the defaul
suls@ng lifetinme. Each article which qualifies for

col | aborative filtering is printed with rating buttons

at t hehe @adbr odn kgl tmdail)cﬂeespa&h by &titificoNSont setidag, @ach & dadving on

ﬁ%er Qt%%evfs s% 5 t ustom kgc%s m? {jbe cge é h:)léggiall al}dr%%nllg]sn gnnoﬁncements

nore | readers MA bot tora
¢ Imsgqa]c] er for momtoring news feeds for specific topics (* Aierts or “Clippings™).

For each section, the reader optionally specifies its size, either qualitatively (e.g. short,
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Articles wth high priorities and short lifetinmes are
therefore effectively considered essential reading by
the editors and are delivered to nost rel evant
subscri bers. The reader optionally specifies a
serendi pity factor, either qualitatively (e.g. do or
don't surprise ne), or nunerically. A high
serendipity factor |owers t4e threshold used for
mat ching during collaborative filtering. A high
factor makes it nore likely that the correspondi ng
medigtn,t dr dmgwpd dumprésalfyi (4. @da tinit ort iseumbe dEpass), spigthd desizd proportion of
advefiRAL Eﬁh}ér quﬁlt?ﬁlllvéﬁ ? qnéh b W ang)%’or n@tﬁérfegll %QnasQSercentage)
specified for di #erent days of % he reader
al so DlBﬁ'dadHﬁ akd HtisRBE é}d‘pi'eﬁ:Ss | ﬁ&br@rﬁ:e QJfr aﬂhagctnhﬁbblr of shorter articles or a

sm%f]num{)er toll' lé)n era asrtéclﬂes anc 36[1(3‘3 1snlgeag¥jwtgp éor edﬁ%n@ uybo sgorb?nstl(w% forms to

SWW@B@epkémmnternet connection affects the quantity and
quality at which imges can be delivered. The reader
opt i dHafsle et begrigenpioe editedninadiffennt vaims t9 maigle sheogxpected
p‘éﬁ.ﬂht'lcﬁrof tH¥B GRSy, ﬂi‘ eﬁhﬁipi% t(t) Joﬁud& Big1aRk BRI adoils” $ért|§(§ls Offhe approprlate
en elive

: not t
S e U e RS TR R S B e

pregrieat erer tharhprlessliegn) . Alternatively all three of the
quantity, size and quality of images delivered may be
ad]j ushhe articlagwhich grialstyml cagheseaipn arg spisctpdand griorisiprd b fhe edtorsoand each

is eﬂé-l@l@(t b tideRBliferthal B)‘Bdefatult MRS 2:8 RElivERNR Lad rdfevii kibSSib@Y, & priority order,
i zed eci fying whether units are

s R &R ot pe bR e o Zone and L Mo
NPAL %g %’&%hs wf]enf: Rd n%g r%'t% th§ rea@eg g’-lay ?pltlwna gl%ble ccﬂl%boratlve filtering.

mhether ocal P'on’ consi st o
Thig fseiben)| applied 1 asticlen hioh bave o pufficicnholops ifptinfeeFash erdde ghigh qualifies for

colﬁ&:ﬁ*dti‘é@ﬁ’lteﬁﬁ@iﬁbﬁ]ﬁéﬂ Wi aHRE bilitohsQERL bda)or BY al@f. aud buttonk Qan prov1de an

o SEEEE 5P B S PP BP9 S g e
for i&ls %1{18 gﬁ%%gsad'ﬁh g'igrt Il??l&lps a‘i‘e tﬁerff-fgl'n gffecgrva %r consradered essential

scal ed accor ess
reagipgoly e ditprsead gndebizgdd t«pragséreleﬂm@ubsawg@age i n vvhl ch a

news publication is published, and its correspondi ng

t ext CACHLH r?ﬁ“‘mi‘ly sPefifiss @ ﬁETFIidiP‘%ffa"'Ph &ithsty gralitetyelyolf ga‘l‘fdor don’t
surfridé ma), pr RERAANC & EXPeREER fRyor idkers Wkatireshbld Wel er,matchig during
colﬂ@otraq @Tgﬁl eri SS\%@] fa%l%p mggs 1‘% ronr(ye Il;EeLII f t%aq tt}teoczorpegp02&1 seé%llélltl wme ﬁﬁed to

vices I nvario
A@QERWESIFING&E@ABI mnmreAmwmm IKiGpeTified for different days of the
wedker sonal i zation of the editorial content directly
affects the advertising content, because advertising
is twmé&ﬁ&#yh@bﬂﬁﬁﬂykﬂmﬁ&@%ﬂﬁhﬁbﬁﬁaﬁﬂﬁﬁ@ﬁiﬁMmC@&kﬁmImﬂtMs

ravel .ads _for are nore likely to appear in
nmgﬁ?%w€nwgw5%? edm%ﬁanm% semhere The val ue of the

edi t G[rhé QJeedCo‘P BE Rafert Fheea é%%égfoh laﬁe%trs tl-(e ﬂ&qtlt% ; ac ﬁIl a?wlgghounages

t he publ'isher) lies in 1ts abil to at
canbg Ahiusred- Bire f?"’éﬁ(ﬂ'malwsﬂeﬁlﬁfsﬁérefeire@ﬁ orc{es¥ep EeR B seir@ller imAges or both
If tEf e Géri oy @zéiﬁi\ﬁﬁﬁgei ﬁlnﬂtg'eduSedplhéhClﬁﬂge@ that Bkﬁdebﬁbﬁdd%t River quality (i.e. at

oca

lower resolu or wqg greeﬁertc Crl),l ?s%}crm S%ltre%nlat&:v & g aﬁ ¥1 Ice gf tﬁe‘éﬁuémt_g, &1ze’ ang Hlbahty of

Hmwaﬁﬂwgadanﬂwnﬁwﬁésts and concerns associated with the

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 time zone and time
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| ocal community and environnent. Denographics

determ ne general interests and preoccupations as well

as |ikely spending patterns. A news publisher's nost

profitable product is advertising "space", a

mul ti-di mensional entity determ ned by the

publication's geographi c coverage, the size of its

readership, its readership 4tenographics, and the page

area available for advertising. In the netpage system

t he net e publication server conputes the
formate pghds @“W{ 3nd wiethes Fheilesplizptionjcomsisoff ia sipuitspilation prosnagation.
Thea beaith@s acl#eNddifsinMlg r&PRE RcORy B PRl Secti on basi s,

taking into account the publication's geographic

cover Bryeducd reagling difficuigies’ cgusedegganr syesipht, thereadariop@naly sgaitibs a global
prer@é'ﬁgeeﬂE)r aslmﬁg(f)t‘cgegﬂtuﬁldfﬁcgtﬁ 24 d iﬁ)@é‘ég ark gc%@& crl c&’dlggqv ?lrr;cf 1!33% %nlzrl ation is

proportion, each reade denngra(h
acppdted SbTRIRER ot her nedla the net page systen1a||om5

t he aﬁl rt|S|n space to be defined in greater

det ai ﬂ&ﬂ‘&ged’l‘ Bitlis? neyreRUplisptiop fsutlishegang its CP'EieSH’é‘dl%'F’a encoding, is
a peappar dittelpyblicdtion trdewed pefereak lexptﬁsed by fh@ ufel He@bvar, &tk netpage system
caﬂggéﬁgm&ﬂo glrofidﬁtaql{dﬁlat}é%]al%gtmn sErvi e% 10us 1st;ep € sanme

advertisin sl ot” can be sola in Var I'ng proportions

to several advertisers, with individual readers'

2.2pagesasvaradand lodeeRvh B% theeadyer ti sement of one
adve r’Fh'e %@Igongrzatioﬂ %P{hp @Jltblaa@ \é(ﬁﬁeﬁl &ﬁg&fg%ﬁg&s thg]fgivérp s?rﬁ content, because

proportion of pace sol
ﬂd‘ﬁ’é‘f‘ﬁ%’@ &fplg%)w@?ﬁdé? BRI thaaﬂvtelfwtl F@reﬁtgﬁwl e fpru eﬁﬂw are more likely to
aplﬂarﬁlea':ﬁ“dvyl sécBondih akdwheke. IMOENR bf thé da@drABdohte to aﬂﬁ&l/eﬁ&k (aﬂ@therefore

to tR U ruSP gv el}e in 1t|s !:iblﬁi.'gt% %tgr];cg [afegﬁrgﬁ]lga% e%gte%gr | &ét@%{;%égem\é &Lp 1CS. of
pe I‘ S q:ﬁ@.l:dvg vaér@ rﬁlgqg]ﬂackcp&ladlé bzclg{ $f%?:al§§ gldla %l ?l‘gcs Locahty determines

automatically net page publication ser
Proxiife 4 Rasiopgy S%@g%@@tl%% Sleaid predailaileggpth F‘tdrcaﬁcﬁmilasmcéfaéi with the
local @MR@gLard fenvioinitngDagizAphiy datehine §aRRDNBRIN £8 preJcblﬁ)atlons as well
asﬁg$§e%%§nt dlsaggregatlon is efficient because it is
g patt
o C i s nmakes it nore cost-effective for

p ubl 'A%Q-% Pub‘ilﬁle tgemle ga\ﬁﬁcrt ﬁs aﬁveﬂ&mggsg{ Eg gt oﬁl-sdﬁ%egg(%m entity

di rect cap tur t|3|n
de’f%{a%@ oy b @ubggag%@ &eagrerhis C?‘ﬁk”iﬁfh ohea sigr @f)etptrp@prslm:r its readership
dertughafHids] 284 Mg pdzemeralablPraPddvelaezs may find the change
profit-neutral because of the greater efficiency of
aggr éyadltei wage Thygergdirendijagd puplieggr ef@t osmpaet the @rodilate muiti-

duﬂelmoﬁz{l gﬁgé)f%rp\{bl}gﬁio}{\’? &k lﬁgyd%graéu%gh% 8{]9%8 Fectlon%gs%r f?lkingaigtg) account

ace the same aqvertrse
the @E%‘Fqﬂefa% %&@hw [cpverage. e pactienrsaeaderefin Mo sized ezph teadere pectidn gdition,
eacBreBRf PAYEtispd Plop&fidn] M8 cLRRLs BLAHRMPI ex than ad
pl acenent in the publication's traditiona
counthegop@artson \bﬁcoaaaxs&dtahﬁe pipheis @i aivssheathenisig $hddd be defined
S |Ie rin
n1§£@9 gﬁl?ﬁggﬁg ne ggéa |onssgd? Mﬂyga@%?fmgg?§““””5ddm
Cb%ﬂ@&%@ﬁ§ﬂﬁ@ aggregators and publishers, the preferred
formof the netpage system provides sone automated
suppdPt Tange PhEeE HEgbing atletose bs # BdvaREesuRetiens tp geveral
advertifesmaliteddigided teadis’ plgedvintyl 1BdelVihe SROAertisObbnD ik QifettiSer or

anoglg{/&vleﬁhl eJ“’xl Q%F q’t[li])oln%f slfﬁ)gce 5 15] & egclh ? %r%?e?t of

erti sement erate srall anpunts of incone,
such Tpe netpage system allows advertising to be linked directly to detailed product information

and online purchasing. It therefore raises the intrinsic value of the advertising space.
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as small or highly localized adverti senents. Once

pl acenment has been negoti ated, the aggregator captures

and edits the advertisenent and records it on a

net page ad server. Correspondi ngly, the publisher

records the ad placenent on the rel evant netpage

publication server. When the netpage publication

server | ays out each user'sq4personalized publication,

it picks the relevant advertisenents fromthe netpage

ad server. 2.3 USER PROFILES 2.3.1 Information

Fi | t eipdcaiee Mumonglieatian prdl lpcabippiiararohandiedstomaiicallit byewetpage publication
serpéaéolah CAlRRS dpghda®s N p;@ﬂdea%@famm%d Qbvekhsebr SRR Ghdgtabhy and
dmg %Ie i nformati on, incl ubl i catron

vl 2o B B eBUa e T TS 'hij #fgetigy Bis makes it more
cost-efftthe tfordi@ib dshdrs to @Ei&&&l’ﬁdﬁrﬁsmg a@‘r@ﬁtﬁﬂs @ine &s diteb#y capture advertising.
Ev&qg(fug{%a;[g iﬁ%%rﬁ% %%%r%at&ulp |g£at ﬂr@ﬂg én‘?' %ftaé HI%% tl ¥enuehpubhshers may find
fhe] chrIgR Rigfitineal bﬁcahsa ioFhegrenis efﬁsﬂeﬂm@ ag%ﬁtgétwa rift‘he prverpeiga@aeregator acts
as Qubtleﬁrﬁ@i&y BllwRe Ed‘(f@ﬁsers&n&ﬁﬂbﬁsﬁ@@ bt thay @labd thd $Brhd dAQeris@EInOM multiple

qon5|sts of the user's ratings of a nunber of news
pa It is used to correlate different users'

[ nt erest . - Qf ki ndati o

Al t holﬁﬁh“%ftﬁ] génél& I{\M%gag?r%%s]ﬂ% ne n?e p e Ig]aél 4? mgre com;ﬂex than ad
plagrgiepitinibppyhlicationds m@rf@a@eweamiﬂmaw é!wfppbhﬁélpm h@ivvesmg@wace is more
cothpiéke ped eRbdrve Qhe @ﬂ'ly cd?lﬁ)[e&ﬂtlgsu b Ewgo@éﬁbﬂs' Gebek® RdveldGy, Cadvertising

are two, r ractical to maintain a
R b AP b EReD e st K b IR Pt PPFE e oo
fort thesd eegntBtiens pugudirg Fulpett \i@ertothted weddng o advértignghpar.i oednstion is

atiQuak 1D Bes R Ao G Fdved b&lvesh.
P §u bas g r ste rs ° to d |C§I9%r ent plﬁ?tc at%qﬁg%s b\ gﬁal&fums of income, such
asﬁﬁBPﬂ@%ﬁ”%ﬂh¢%MW?W@WV“to want to present its users'

col | t|ve ilteri tors as part of the val ue

of it CBP gﬁglaent Peefl 8638 aterdo ‘ﬁ%ﬁ%‘gﬁﬁ’&f@é and edits the advertisement and
rec@o4 it erorepbdend sehiet. Cardspogdinghc the pwligiereedotiethe idyl@ensehsid the relevant

net%& l%tﬁi'cﬂ%xd SQVe t‘lﬂ’ﬁenr tﬁ% ﬁ%’fa’%@ pﬁl)%ttaﬁ)igrg GeritH szﬁ gsgtcrjraenusgeszl?/ %onallzed

ntact detal I nc nane, stre
Rbigriian. itpickythe re'eeerﬁtiwsemeéqs gﬁh@ﬁéﬂfﬁ?&%@%ﬁr- are gl obal

by nature and are maintai ned by a netpage

eglgj ion server. Presentation preferences,

23 nel UBFRERTSSe for quantities, dates and tines, are

i kew se qlobal and mai ntained in the same way. The
2ocallr2HeI BAF Y Hdver tising relies on the locality

i ndi ce @ersanpfizetien ofyacas aad oty pelicationstrelics en an apjertinent physer-specific
profiR h@&hbieg, ifuadgvertising relies on persona

i nformati on such as date of birth, gender, marital

st at us, ipuidicniey copbekeissi on, education, or qualitative

derivatives such as age range and i ncone range. For

t hose useribbaptige @ivdaswectéreo reveal personal information

for advertising purposes, the
. contact details

. presentation preferences

The customization of a publication is typically publication-specific, and so the customization

information is maintained by the relevant netpage publication server.

A collaborative filtering vector consists of the user’s ratings of a number of news items. It is

used to correlate different users’ interests for the purposes of making recommendations, Although there
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information is maintained by the rel evant net page
regi stration server. In the absence of such
informati on, advertising can be targeted on the basis
of the denographic associated with the user's ZIP or
ZI P+4 Code. Each user, pen, printer, application
provi der and application is assigned its own uni que
identifier, and the netpaged43egistration server
mai ntai ns the rel ati onshi ps between them as shown in
Flgures 21, 22, 23 and 24. For registration purposes,
are bagefiy fos paptalas 4 Wigkec folfortivedfilesrinea pstor dndenendintiyr ofvang enerticular
puslidglion, P bicaab ir@bné Sh itSPeieddrackianeh Rbn@RRI deﬁ@eﬁd %tor for each

pubFl‘aé;Lm{n lﬁ-%ere %ﬁfg tygydnoer% %v rlIlt %gt(v%eésh rrgc?ors oglslllbaﬁ%fg'hgg tlﬁd?.%eé?xbhcatmn
thaeibetwm? Iths’sqqﬁ supsreibgrg to d@mm pu@@fmotsa@da pstiliogloeis dikdhata Iwknt to present

its Reks? t:@fab(ﬂ*ﬁt/e ﬁ@mg Qo %Qt Behl OdicCalits bﬁh'cp gbtctgth PhRd %Ee%here.

&%Ilver by defaul t, | st %%H printé
Codgoaraga iieiog é?ﬁ“’fs&retﬂﬁé"f%‘? e dlgeﬁelewm@wg% lggieprerver

IS i g. e server of which

bl 1 R E SR g a8 HER PSR 6 oo’ Blone mumber,
are|gipbyl by natted, andlate npntairedby, a nétpga bdgissdien sederes not record

the I D of any partlcular printer, but instead resol ves

t he [Hesgivdian pretejercess ingludingedose Wi @pentitip etes @ﬁ@glesr o dikeng@ global
and Bairdaifed B theGahd gy, 807, the publisher 806 (i.

application provider 803) is authorized to print to a

speci Thi dgtaljzation o€ idvertisidghrelickl S Fhe Socﬁiﬁ_\f Atdicdted(ih itHéltu%%’s cIfcSdetails,
“’hﬁéj{hﬁ %Eégé%tc}f QU\e 1§i eggees \?g ?)Xr?oﬁlégrhfg bOil suctkI; ats ate Xf birtnm genﬁer marital
stagy, BEpric Em%%l% e@%Gfﬁ@P @ quglfetive derivatigesgech s dgg raea;etahbmome thngeo

use a p%ﬁtlcular printer, then that printer recognizes

any oF* fHey EE e chpsttsio ryel AGEenal miopeations By afysrtipig Byreeses, the
inféringiog Grofapsyren bl thgreld et nephigd frdglseativmienka [nﬁ&dab&)zlce&f such information,
oL 1 BlrkoEh 8RR e B RSt SRR B gy e
Co09 can be authorlzed to print on a particul ar netpage

printer, allow n ages and net page docunents _

encoUtersE Pl rpf‘%ﬁ} fRRHca ‘?I'OWEY‘??@ A aHBE 2HQFniy @Frieassk Fsyown unique
ideyifien) ugldthe Netfdpe regitedio e StveNAbiEIGLME l‘ellaﬂﬁrﬁlﬁlps EEh&erﬂﬁErﬁ)% &hown in
Fig?giflei;jn%?ﬂd op H)r%ggtls'tratf%g Hlprgors];éasl a{ ugflsher 1sp ] saectaﬁkr r;?(F)]p\llahcatlon provider,

conmi ssi-ons me earne
andgpblicttien isgrrsciphiindobagplsptionhe provi der' s printers. Such
|ncone can include advertising fees, click-through
f cs, LA 565 HHD PR OSIHAZEL S 2 HEPCE PARTSISEXi0B g el priner may
alldwhemy pll‘nnifat @frusdrsSto uﬁb\m@dchblyerﬂlkkei M%Eérdafaﬁlhﬁmtef t&EGGJ S8 vhit$ periodical

pub‘ilga.ﬁorfg I;"ﬂle r(!lg%%r t\il)\;?/ocy ?g? (zvhllslE @ges tprm & on%e re %ehve:rfr:1 to @'8 gm%teg through

account AcCURUl af'e "M cro-
whighhe userrigiteragting Sipe Fﬁf‘*&ske?mm‘éi of whicly HUbIe;Sueraﬁ nustrhes qutherizediiorpgint to

the RRP A@ 0P fnter, QPbIREr dstetRbebsid 1> f'a%ah'lgdlﬂ Britd& Wt instead resolves
and tel ephone nunbers; gl obal pr éf er ences

s
gg%mmﬁﬁ%FﬁH?%g privacy, delivery and | ocalization

T S e T e—
803p ;smgt@prfgpq tnmrng];@a ereg fiedgprinterag dhervkdrs defautnpdieter. BiQauthorization can be
revéked SRR ity e 1B m@hs@letqafhﬁve s@\%raﬁyeﬁ:; &7 bl gens["sl.zs-gemﬁc to a single

Ipﬁ yment car d accounts 82
uset. [T°a uset is authorized to use a particular printer, then that printer recognizes any of the user’s pens.

The pen ID is used to locate the corresponding user profile maintained by a particular netpage
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wi th which e-commerce paynents can be nmade. 2.3.2

Favorites List A netpage user can maintain a |ist 922

of "favorites" - links to useful docunents etc. on the

net page network. The list is nmaintained by the system

on the user's behalf. It is organized as a hierarchy

of folders 924, a preferred enbodi nent of which is

shown in the class diagram4f Figure 41. 2.3.3 History

Li st The systen1preferab|y mai ntains a history |ist

929 on each user's behalf, containing links to
r%mﬂamnswmsweﬁ@DN&@U@S&G@Wby the user through the

net page system It is organized as a date-ordered

| i st,A &eb fsrmainad BP9«cdn eavyderizadiatriosfon wirgriqylal setpggeainted. pllopving Web
pa@h @&Sne@iﬂa@ﬁldo&ﬁﬁle&ﬂ@ efdoGiddr& n‘f’a?mg Rred bENGiEL Lol MVG:E)I&@ printed on the

OUT The net page publication server automatical ly

IE?%V§W839 e pages of each user's personallzed

ggslelr |%se nt%gte%rc%l? S’ollec? %ha%feo%o fp Qterb&?vnicér Ti % Qﬁ: commxssmns on
incpipg eairRy| lwusht prbljcatigne ppntet e ﬂ@nprm@r f)agréerbeﬁfu@h éncenppecan include

adRsh O des’ilchcﬁcQﬁ}Bl%Htfees e mﬁe!r\e@wntnﬁasm bofdl drsab R fébs 1@ el pRiRker is
f%b e acqgwé yhvarylng advertising ratios

OWETH O IR e F Tmﬁébt%mWFfﬁ? “the section, and the ad
Iayoq&c orlthm ex 0|ts Qthwthglgl orlth

130" has a fietbacs accdun r?t _debits and
confi'gure F 5% B4 e oca oaf:cumltlaeamro ebits an.

credighi (sugl 4s doseadastribad vrethe Brecieding nesarerpitcontast detyilsald 5 pichidingopmg chddress

and t@l@: hﬁ&%ﬁ% 1584 frEfEl@rLcesS@@ Qﬁciuﬁﬁéinljiv)icyv‘@tleilmrﬂna R€alization settings; any
ecial fea

u% #catlon ecayse o g
Pt 2OReSEIF S P f?ﬂﬁagmfrgetﬁ PSPiss enqfed ePs St S ingTtink i et a
haglgtiggtradel 309 attépmticadie maintained bydhmgzstérﬁ:@xd art passo _@arataa:dunts 821
with WRGPS oo OF MG be nbRAL52- SG 45 s then laid out
according to various aesthetic rules. The entire
process, including the selection of ads and the
2.3%¢el eatavéiftesQfistedi torial content, nust be iterated once
the lx@}{ % QQ%&I‘PHBM%E g%g 925 G %&rﬁé@t llﬂkg to LR d&luﬂéx% c. on the

achi eve the user's stated section size preference.
netpage news (ThRliss s painingd Ryrteeiedenepthe Wehdett, 1t b areppined pradiierarchy
of DA VB QyEereried efbddinR,of ®hithA¥hteh in S giads Biaganin FgaN41.0- day

variations. 2.5 DOCUVENT FORVMAT Once the document is

laid out, it is encoded for efficient distribution and
2.3ger silistenytlisst or age on the netpage network. The

pri mekhy s;@feﬁlipedfmwnanmhanms&m liss 929h@ cs@ P&F Abdhalf) c@ikaining links to
dot!um%n%r J@Eéc%&d%ﬁ %%I ka %wotu%letﬁe l’f'em%t ?st lflns ﬁrls &gan&e%éaé %gg%%gged list, a

ormati on use
preferyed esnyedingnt @fWthl skpsniinghe féaé?rf!;#gsﬁ!ns}n Elguff #e page |ayout.
The shared informati on consists of the objects to
mhlch t he e Iayout refers, including inages,
grapHFF%”GEW%' FEAEUTof text. A text object contains
f ul | ylhe aetpAge U catlwwerw@m@wdbl Igys prtdhecnagas beich wpersrpsrsonalized

put¥diien1 6 D k@riddbkKdtRon basis. Since most advertisements are in the form of pre-formatted
rectangles, they are placed on the page before the editorial content.

The advertising ratio for a section can be achieved with wildly varying advertising ratios on
individual pages within the section, and the ad layout algorithm exploits this. The algorithm is configured
to attempt to co-locate closely tied editorial and advertising content, such as placing ads for roofing

material specifically within the publication because of a special feature on do-it-yourself roofing repairs.

The editorial content selected for the user, including text and associated images and graphics,
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Language (XM.) using the Extensible Styl esheet
Language (XSL). XSL provi des precise control over
text formatting i ndependently of the region into which
the text is being set, which in this case is being
provided by the |ayout. The text object contains
enbedded | anguage codes to enable automatic
translation, and embedded Mfphenation hints to aid
mnth paragraph formatting. An i mage object encodes an
preferably in the JPEG 2000 wavel et - based
15%eﬁﬁe%éadmatﬁﬁﬁeusrasr%wlm graphi ¢ obj ect encodes a

2D gr.gphi refera Scal Ie Vect or

( sv%) TH gt eSSd’ﬂ‘éQF“g)r/ RS0 Sl 15 ﬂrﬁge%fﬂrﬂo‘rf 5’ gl eontent, must
be jitgratefemecathdagntdptroostzedl teeitdngy o urtorei ctosasl dchico i@ iugt’sstaddd section size
pre?’e@ern!:ee sf hd Eecfi)(lnas(fz% q)réf £ N g \X%(re? pl')lI lﬁatrgl@é &5 ta§er*asgle 005 \?tvgne, allowing

textflow objects through ich text object
sigpfsardeY-1dey Writorput fiel ds as described above, and
water mark regions. These |ayout objects are
rrrm@r zed |lg Tabl e 3. The |l ayout uses a conpact
or na R4 or efficient distribution and
St or a e q-g%}ugengls laid oy, it & eécnp%lfgﬁfﬁm@gjdégrpgtmgW@gf@lstent storage on
theAbtpargebamﬁk Format of object |inked object |Inmage
Position I mage object | D PEG 2000 G aphic Position
G- aphithe pobyre efici¢nky SMBmisTiaxhé sepuntibe st iffomatidnDpecifid arvesingle user’s

edl%t a"n@ B?Jnnattlgﬁ(ghm@cpbe%&'en ol [#*é 3§§Lv edi't\i|E Th@ gpeé%;c ﬁiﬁmnaxlgr?gomls?skof the

one _Application

Pagzdrreut Wtsea\“‘ﬁ'd?meZB‘ﬁléO?lS@ Oeeeemwo Drhsfrrhrenesrr lthgfgrs including

imdies atiphle dndliemef eftor pur poses of efficient
di stribution and persistent storage on the netpage
net wok kext drjetertaigsgelbthinettgdagre plefeydlytreprsensd ratha Eeehsibie darkup

Laﬁgh&e %ﬂﬁtﬁﬂmg larje %ﬁ%ibﬁe%tﬂ@h&hL&éuaéee&gif XSL provides precise conirol over
text formatting independently of the region into which the text is being set, which in this case is being
provided by the layout. The text object contains embedded language codes to enable automatic

translation, and embedded hyphenation hints to aid with paragraph formatting,

An image object encodes an image, preferably in the JPEG 2000 wavelet-based compressed
image format. A graphic object encodes a 2D graphic, preferably in Scalable Vector Graphics (SVG)

format. Other formats may be used for text, images and graphics.

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

efficient distribution and storage.

Table 3 - netpage layout objects
Layout Attribute Format of
object linked object
[mage [Position -
Image object ID JPEG 2000
Graphic Position -
Graphic object ID SVG
Textflow Textflow ID -
Zone -
Optional text object ID XML/XSL
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When a subscribed publication is ready to be

di stributed, the netpage publication server

all ocates, with the help of the netpage ID server 12,

a unique ID for each page, page instance, docunent,

and docunent instance. The server conputes a set of

optim zed subsets of the shared content and creates a

mul ti cast channel for eachygubset, and then tags each

user-specific layout with the names of the mnulticast

channels which will carry the shared content used by
Hypdiadc | aylgpt . The server then pointcagts each user's

| ayoutsfme that user's printer via tthe appropriate

page_selApelicaticaiid. ewhen t hé¢ pointcastimg is conplete,
Fiefdul t i casiype t he _shared céntent on the¢ specified

channel $Meaifig er receiving its pointcast, each page

server ok printer subse¢ribes to the multicast
Watdaathel ospecified in theé page |layoulls. During the

mul ti casts, each page server and printer extracts

fromthe nulticast streans those objects referred to

by ItI?F&% %grla uts The page servers persistently

2631 chi M page | ayouts and shared content.

O herAst @é%lh?dq%]veses fffesrpurpmespf elbioiedt rigstribhiéon chad aerpigignt lslerage on the
nethkEE fbiwd) & BscAspRificHh @ layB@ % skl WeH hd blarcl PigecRM BifdnSt rtihs.

which its page | ayouts refer, the printer re- creates

the fWihenyr @B@ﬂﬂ»eatpeldlcmy @aﬂea@rtd bt RBRibGtas Herdepas @blidation server
all&ateshyizh t‘ﬁea hge g’n ef-t;gager g‘rr\{ertl ga;urxyiqigﬁl%bfgr fpg%e;eel%rée Qgtaence document,
and@wtn@taeﬁequarter of each page is covered with

i mages, the average page has a size of |ess than

400 Kér e Ser1eh CWPtﬁft ¥t ?fé?ﬁt“?lFFé RSt ¥ thichased; cantenk and cecatgya multicast
chah@D o8 ek supag asl thdﬂ tdgk Sach ﬁkklesbébiﬂc 1@&N&tmaﬁarn3és ofdhd rﬁ)ﬂﬂcﬁ]ﬂ channels
wh1c}9w111 ca I"IBQ ghg‘r[a con lfltfugerd%éﬁl tclﬁ/o ﬁ}e sewer hen tcaTQs ea{:h I{SGI' s layouts to

thaﬂl@@rmﬂ@tpr vwatbt)wm@m ragoferveragyd vdiert the wca@em reinpleih ngkicasts the

shaked cShtéht bR khetsPectifd® clih@Rester 8¥RRRE @6l p&ﬁéa@t ofch PAY Qertldtafld printer
ver

Qver a net wor k.
S“bé%‘{’i??rt?r@%/mElfl?a&‘ﬁWezsﬁBeégb‘?Q%ﬁ’agééayﬁ\ﬁ‘ise R“P’ﬁg‘ ;‘B“ﬂﬁ*’ﬁ‘é’rea‘ihl?f%" server
ancbmmteoéxnpa:pﬁcm; the toultigast dtdemlsythosd blgdets tréf@red seby Wi tage Ipeualiihe page
serseps B&HJte N %thtup?l] p@&?\fed gagégpiayougegng rsﬁar&p @on%ﬁtj IHI;I%F te%hniques for

page 1 nternal stora capacity IS ex aust ed.
d‘SNF”AT5Qﬂ@@1ﬂ37bePﬁ@vever | f the printer's internal
nmenory does fil rinter will be unabl e,
to na ﬁ?’@“t?ifha%reﬁ%‘fefl RG §§t° E’ Yhicheifs page lpopy peder. tyqprinter re-
crefiestti@peigs-popubdtdddadut anl e kasedzed nepefisir e al | ows printers
to submt requests for re-nmulticasts. Wen a critical
nunb eindesf norresd) gsenstaricss, the qusintgie printyy pagest fastas dlan they coar e delivered.

Asstuﬁﬁlg 2 Ghatt&lof ea(:}?pagyis Lo RS fvith ﬁnQ&s Gl ERP 9:&9 h39 sisd\@iethan 400KB.
obj ects. Onc docurent i s printed, printer can

Th?JPTB‘Ef{: & ﬂ%ﬁ‘Ff‘é& En‘&“l in £R5Ps € é?‘bs‘lﬁ‘t Paggsyn 5 %mwmgtqu, Higwing for
tenipbigry pafges ekcaVieptistergriots exaniteotiose fagopar fcbdd.rmlsavegiitalqaeg @00KB or

abo g‘ag\xubﬁlreoﬁ ggie Eatc%k g@'\@n %g%ral\lgihmﬁgst Bl cgedpgggf page data delivery

Ov%éb@@ﬂhﬁﬂﬂl%'@fkand delivered in

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely
that the user will be able to replenish the paper supply before the printer’s 100-page internal storage
capacity is exhausted.
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much the sane way as a periodical. However, since

there is no shared content, delivery is nmade directly

to the requesting printer without the use of

mul ti cast. When a non-net page docunent is requested on

demand, it is not personalized, and it is delivered

via a designated netpage formatti ng server which

reformats it as a netpage dprunent. A net page

formatting server is a special instance of a netpage

publication server. The netpage formatting server has

k now ledlger, dif theymiinteduigtedngl trempre toed Gt uprghet thé pnmten tvg], be unable to make
use:I Jfh Lnuﬂbagtgwlﬁg@ Er@t &CLE@ ﬁ"ltreqmpfg iU 'gervggﬁeﬁgﬂre glPQE %rmtersqg glbmlt

Hypert ext Language M.). In the case of HT
reqpetsts &ox e Iﬁﬁk@st% g\gleltﬁ crttrﬁ% nﬁ?‘ﬁh@rreqfl@%dﬂ TEReVEAPT 2 diequpgecurs, the ‘server
re-ipiliidadtede PagPorking PaRs edctsVeb pages in a nulti-colum

format, with a table of contents. It can

aut ordce £dictmyeni inprinted e mainter dddroprg@sxai duglichte yt any virkeeg rétdeving
its éaggla%%g ldr@isc{)ﬁglts%gﬁhe rg-gﬁnt;ﬂ;?g% Kerefth tune this behavior

I'a a preference. The netpage formatting server makes

st andard net page behavi or, including interactivity and

27perSH§LBﬂ@ﬁmIﬁ%aMhaﬁ|e on any Internet docunent, no
mat t e\f/hem%ﬂipégte %oéﬁfnlerg llsnrerﬁlggedfog rd@r‘ﬁgnd il Lan I%E @s%nfhl%avﬁn@ g@ﬁered in

of different document formats from both the netpage
mugy thiyPEP VAR PRedicelt PereepaigetheR spe Fhared ARptep; grbiyery is made directly
to tKEroplegidgRinef witloe: tRatpagalicyst em from Web servers. 3.
SECURITY 3.1 CRYPTOGRAPHY Cryptography is used to
pr ot e€bensemsinttpage dpeyfment iatepwricd Protdmand; itsis optagysomhad. aud it is

deltvEr‘@rpﬁé 1 clemgl{med Eé?pag%;nﬁﬁiﬂ% éeﬁ@vﬂudﬂ%féﬂn@t? it Qi n age document. A netpage
transaction. There are two classes of cryptography in

forwltﬂgsswg E o sag:@l mggjee gta nRtga}ge p@}t%?nosgwgpﬂy nefpage formatting server has
kndwdakd a‘ka[egas Gifeytipt DGR TYrmats ecaRE PacHe’s Pediapi MocuteeF oot (PDF),
ancF[—IJ aé?el).( :I\éar]t(ug A ngr) %{;@?L ylg thgr%%/%}% egﬂljlf\@pﬁ%a{n ak 0 g?af‘?h )ﬁiéher resautmn
of Rleyormtcd pagq tor prpyeat a’r’ﬂb ragee ity pmukti-coluye fgpat, Wlﬁroa follf ©f eogtents. It can
autVh SR Ghelu@ AXCDIRPYCIRBE IRIGE B thltSdueshdd pike. TRE [:RNGRbhis behavior
securely exchange the secret key. Public-key
Vm@PV&?ﬁ@%aphy, al so referred to as asynnetrrc

C r yptﬁg %ga)gy fonna%temﬁa%r\ﬁenr mea es s IFdIEard netgzirge v1or u%cf'ucfluﬁ mter%%%fty and

S are
peltslrtaice aw}lahlresl@aogiete@mlpqlprmdw mrettﬁm oyhay ﬁeorleelymd oamet. cmlldys lbnewledge

of HREEH Rb&heM Shridgts 1R WG!S ndRde prieR€ arﬁfthé Jﬂsﬁﬁ& He8Y ServeS and hides
t hen published, while the other is kept private. The

kngyigges & e asPase YHERHOT §eR#ECSpt any nessage i ntended for
the hol der of the private key. Once encrypted using

3 t he Q&QL& , Key, a nessage can only be decrypted using
"the private key. Thus two parties can securely
excha}?{gE nes$8ges wi thout first having to exchange a
Jsecr € ensure that the private  key is secure,
it sCrrr&?grrary if gted fhRIOtpS PAfive IO hofth, i sigTags.gpd fiyfransit, and to

aut@@ﬂ@fe@brﬁestt&Etrkle#tuma'[lfere aRUBD t1&sds f cr@kogRPIG AT RidkiyreRiaie: beret-key

crtho%r \/pg and p&b?lc tk((a?/ Pl%pal?rai‘he nil%ge nes o& 1ﬁes l:t],v?th I&asses OF cr)éotogra
L Qﬁ” s%astthﬂwﬁt!;lg@apl:s@%fao Hfd08 ol @ynr}rgu}eacrﬁmg%%y, ARYENEme key to

encrypt and decrypt a message. Two parties wishing to exchange messages must first arrange to securely

exchange the secret key.
Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption
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then verify that the encrypted hash constitutes the

"signhature" of the holder of the private key with

respect to that particular nmessage by decrypting the

encrypted hash using the public key and verifying the

hash against the nessage. If the signature is

appended to the nessage, then the recipient of the

nessage can verify both thgg the nessage is genuine

and that it has not been altered in transit. To nake

publ i c-key cryptography work, there has to be a way to
keydi B ikt earpuishematikibyrslatphinsiich aprai thetrans meswge proo/pied ising one key

canTa\hysbeld%crfb%%h tHe Qtﬁerﬂ %ew @ht.n&' tﬁe?erﬁ }(sf ik &t ﬁfﬁhsﬂm while the other i 1s kept
certificate authorities. A certificate authority Is

priyaie, Shegyblicey § uﬁg £% SR IaE}Hneéi?@Wéﬁﬂe%g)f e helges O%Wi‘ﬂé(&tt’ ?“??no“"e
endﬁ)@tedlﬁﬁig the bl ket alﬂﬁg&aga Rgh cﬁl}*mﬁ aseped udlr[é&lﬂ:tljrltfzye key.N@us two parties

ce f %ate aut hor. I es t.he person i dent.i
gE it h h
carbse ure am A %1 IHBSSB S \{}I!!ﬂ}oxt 1T, gCaJI r?teé(c arn. egsecﬁpkey Sfé)relésg et a¥ t¥e }a'wate

keasus gypisse, & lsmoglat fat th*t@idsll off the pivate eyrip ednerita the ktv@alper son' s
identity details and public ke Anyone who trusts
t he c"é‘P%‘i“‘F’Y ERIRETRDY 178 PF P7d a2 %‘&'We‘”%%lﬂ j Joe Relgpr phythe private
kejt AR cre¢ 4 kiolve BAse of 1hd3sage dal @lan elegpar: 1ath R ﬂlapmau kbh Ahyone can
oy B HO A R B o
to theitphrgeular yessaygh &% decppiisites ek@xptqubammg ﬂhmmhc kev Andrgsefying the hash

agJu{slatﬂéﬁ&E 59 M BOYEROR @e\ﬂa&dedﬁb’ bk 'ansKg%Yth&xrtﬂaq{eégjgénamﬂe th&@sage can
used to create ital nat ures an

Vergé'&%*f Bt e agst ﬁ&%““g’é E‘}dglfat L has §‘i’t8 nRIERFS In TGt et - key
]E: ro?/ Pto'l\cl)\noq'% 39 H%hc feg %grapg ' wéarl( ltheoeéh:gs:th (1:3% I gﬂo ﬁlatnbt{te Plhcgqus which
preyeagsimpersopations frhis &i nemnaliﬁf dqnmsmg wertificotes and eertificeln aghandesph getificate

athJritﬁE 8 frus®d ¢hid §~@rrvM1§:B autM@&te@ﬁé ébﬁllxel:t‘i/on maﬁ&ﬁ Q%uﬂlf% kdyPAd someone’s
rint.er obtains he server's certificat

‘deﬁtﬁi’ TRt AR thprty W’ﬁ? hedPEpeiteaty By ?‘ﬂ%‘“‘&%‘r‘l‘f"i‘%d&%.‘f“é‘“s and then
createst dnd sigits § digites esiifichte cqutalnping the Ip&;bnexdbﬁtay‘]@eulkﬂy pubitic kdyhAnyone who
[

tru&sgt%%/ égﬁff‘éa?é guhtr%é %%EL%L%%R% k§3§§ Ehgt ergigczitg % a E@yde ot B by that
it ]érg@wylbt The élsqﬁ@gesggg\@n@ghaé the ycertifiepte] igp 114@@(99 be@ymgned by the certificate
autf@fy, Bhdsé SBlic lIeAR wBlAMRwAN arbitrarily short |ifetine.

3.2 NETPAGE PRI NTER SECURI TY Each netpage printer is

assi gﬂelﬁi)staqunahtfon&ﬁvnmmhﬂMEplibﬂ@ﬁtyiCf'}ipfbglﬁplﬁtls bilyresedfto create digital

f

eéé 8?(? %:::'Eer eyjég&gn ¢ ﬁ éet ?}Jé%?%@%}é& rgeé:[:ge?ge? g{a r}ﬂigqyl{sgd fopall other
P‘“@%Fsabase The first 1D 62 is public and uniquely

identifies the printer on the net pagl?(leF net wor k, The

secorffl tF Flipwing discpssion. Jyhen elrepre dsqnadgadh sepes tapsistigs of jinformation
betfveet it netpegi pihter @d aGervir/iehan eduathy ka.ppeNPAlﬁE th®@rinter. obARs the server’s
cerfili %P a'i;!ﬂ%:?a‘ies qrw?tﬁ F?e?e‘ﬂ@e%& ]éhtg cﬂ%ic% gutﬂ&?&?ﬁ%ﬁlg}%ﬁlwr xch%ge key in
the@ﬁl@ﬁ@tem exchants! 4 ssfrpirsesvign keylka ﬂwrﬂwer gngl thep pasthe sogret fawsion key to
enchREHEheshat RACA bGP b T;lr GefikiBdh, S8 GME & Avvitk@inytshe: 1igieage

regi stration server. The server conpares the secret ID

agai nst the printer's secret IDrecorded inits
3.2dat abesescePmrthracoepksyt he registration if the I1Ds

mat ¢ hgacH ﬁetpﬁé%%ﬂnt@rﬁ?@ﬁ@ﬁd ﬁlﬂﬂ' oF RS iRntfRs b tfnheQﬁfn@nufacture which are

nt ai nllggwat he printer'’ ublic I D and

s gt P bftpRetped GereE BB ffye The i D 2
is puBlipi asd nraduilp meldﬁibabfawmter dihige mehgageorkeTficstopat IDONscgaraneis used
whalctﬁeipriﬁér 1?1:]u§t%g‘is'tefed%fff‘ﬁxgne@t}a{)trpor ity for netpage printers,

Sin
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access to secret information allowng it to verify
printer identity. Wien a user subscribes to a
publication, a record is created in the netpage
regi stration server database authorizing the
publ i sher to print the publication to the user's
default printer or a specified printer. Every
docunent sent to a printer apa a page server is
addressed to a particular user and is signed by the
publ i sher using the publisher's private signature key.
The pulye teeriverconnedts th the sstpagé metworiefor tagfiirs tima kfteo imstallation, it creates
( t j r
R W i i i e
regisEption jsver.c e sgyey rarriree heseang 1P H‘éa”ﬁhﬂiF PENE s%“ 4B Irgegrded in its
datklﬁye, arﬂh&cﬁptﬂﬂad relp s@itiod #lehe pmhat@lhﬂ KhetS credbds ahd dighah EeriFlc@E efltaining
the rpémter § p}lb]%c?lg ﬁn%t ﬁt él%l‘p ) Ee%te)b tands sg)ées -trhg Seixtnh%?tg mQhé: éegb’:‘»};'atlr?{l darilabase

aut h

requié%eé@‘%ﬁé;@?ﬁ.‘aﬁ?fé%@%ﬁ% %bﬂi"%%g"na“f?%a%@%;% of gy sioo e
acqsis I P@ft Inf@maionFpP/MEE: (PENY SECURITTY-Each net page pen is

assigned a uni u [ de@% fier at Cf%ma of, manuf acture

whi PV a5 PiSEFpss o 4 Rkt 3FHREHD PR 1R Be 3B regiatqn ferver
datbiage averbyidgehs p@liser @ iprignhesg@iblicetionda the nges’e defdufvepripenorl dpecified
prnﬁtger %b%g%m séngl%ql %ﬂgﬁﬁaceg I%EE; % ﬁﬁg&%ﬁd ng QFQ&?E{’] uéserpagd 1es signed
by 'glle ipphh@‘egusmgﬁ@ pg)hﬁhef nETEvpte signgturelkan Whe RRegsTYRIoerih e@ﬁnaﬁ]@ﬁgglstratlon
dat@ba&e{ﬁatcil&lﬂﬂblﬁheﬁ ﬁtaﬁﬁoriﬁécﬁtb d@veﬁ Eﬂe@ﬁﬁﬁatiﬁﬂi @ ti spafic®@user. The page server

vyt Pt B AT bl afit e Byt B el ored

thergzgstritan Hapabasgchange sessi on keys. Whenever the pen
transmts digital ink to the printer, the digital ink
i s al ThapgraenEesBiedeyg PtePtt FeeHID Fddps'rlvtae authopizagipng fp thedptabase,
so oh@istidke rbqilstsiafe iMNRNiatalpa1edldddashné printehe cl ear. A pen
stores a session key for every printer it knows,
i ndexed by printer ID, and a printer stores a session
3.3key fNuTPEEdREY SpEmIiYt knows, i ndexed by pen ID. Both
have Euct ﬁm;gge lhwtls {sbigted @ umilR n@gﬁﬁer Erapa Gif tgnuf#0lire SASE liOdored in

a

U.'l

reaF—emYI er%(r;] d V\%thf en gl gle e I?etpsa’lgesrfe’gl ation sgrver %at%. The apen ID 61 uniquely
east-recen 9 use asl's necessary en pen

idegi@ivede pnohihanatmaggetvofk. a printer, the pen and printer
di scover whet her they know each other. If they don't
know 4 BUNEORA 6%, “kiote A METPRET PfIFIRREE PrinET @1drfi BT Gith &ppysra number
of pehs Aspels&d)@lg@ﬁeieés tvih kmmw \tm;eradl&ﬁéqueﬁﬁsl@almnglater b&,with@fange of the
ecaus

mter BPCF erpen al 81’11’11261’ are I’ﬁ%& e?lr ?‘fy reguga?lr EXCPEHI%@ SGSSIOD pg/r \{IVFQ'enever the pen
traweamlgltabmk teche itrinter, pherdlgbfu tinkdoadeays tncrypthcéwmg thelamrfmnett esssion key.
Di%@ﬁnlﬁ%e@%ﬁs&n@@ﬂ tHe%QérSt ration procedure. NPA152-SG

O If the printer isn't nmeant to know the pen, then

it ag& galsstdustahe&;lble kdyEBr dvey |pﬁllﬁ&r1€knb¢/s ifabed b ﬂﬁnteﬂﬁ]ﬂ ah@a printer

cup in
o 85500 Gy /%< 3h i DGt PRt Ry s e i Seonee
capa@ly fir lvsipekayscand tvill frget a ssa@vkey onledgpstesceiiiange bice y.neckay.
key-exchange key is also recorded in the netpage
r egi sVhearipgncoger witin renge afrasiater the peomad printordipief e evheltres they know

ea@‘dﬂlbmﬂ thef &ﬁ't&ﬁdﬁagaéh%er HREMP Sibdr Heddgitstvhethdr & 1@5@5})0&6@&1 1Qow the
inter transmts the

pen E}ém Eugtut& gr exam ecausep t[ne pen Ee}ongs to a user who is regist rec{] to use the printer, If

the printer is meant to know the pen but doesn’t, then it initiates the automatic pen registration procedure.
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regi stration server. The server generates a session
key for the printer and pen to use, and securely
transmts the session key to the printer. It also
transmts a copy of the session key encrypted with the
pen's key-exchange key. The printer stores the session
key internally, indexed by the pen ID, and transmts
the encrypted session key tggthe pen. The pen stores
the session key internally, i1ndexed by the printer
ID. Although a fake pen can inpersonate a pen in the
If theepinteion " theagttd koow e 0énoiben it ag@ed withaherpereth ignem it uatihe pen is placed in
s HRRIEE LR BEE R LA KAV bLARS LR, Dy the printer.

a preV|ous y unregi tere pen is first

r eg' SIE %ﬁ(ﬁﬂ)n td s JuBLicob, thk Pd &ﬁitaLHsS@se%lt He!/ e)lcflangeske;/ ' 'ﬂl@ R6l-dxhange
i'stered but "un-owne

keya ¥l %Weﬁ“ir@d H’é R P28 relglélEf‘d%‘b te4h é‘at?'%afel atl tH“en %ft B%fﬂ@“%% epuring

regifiglion, pl@rper exgénsits itﬂ]lieln O tof tier piftBter, §md tHe@gjhtatt@fismits thepn U3 @rthetnBtpage

regMAtﬁQ sérms? TEWebér %eﬁe?ate@ lﬁt sgﬂ%tl Ik%p‘}ol‘ the rﬁ)hﬁ‘theaqm o tot 1%e aaguﬁj sc%urely
to an ex uses secret-

tratrfsattwéﬁ Sﬂlsﬂ*fﬁld“’b t?kfhﬁ P,rmr@é W éwdrayﬁmﬂﬁ 8 ﬁopbf@é da swsigf kep ammmﬁ aith the

pe@ﬁk&@ﬁdﬁﬁ@@ @ey QR Silidiedi shkes tieMkedslp k&eﬁlit:enﬁlil}ﬁ m%aﬁ@%}"ﬁﬁ the pen ID and
e ne st.em su S e
a0 O HRRTHBHES 9 0 B Tt SN oE B0 G aeme i ere by

primgtiPage printer includes a facility to print
wat er marks, but will only do so on request from
publ i Aftheyes a ik oorenee inpgisena® l perain iy gred Feidraticrhsotpeh ols b egal pen
carl d3EH 1 Bk GeBsidnlicSy tPH{ntH@d b Mhe priltepl | Nt Wat ermarks in its
certificate, which the printer is able to
aut hewhen @ ateeiousfhlregivwatfei et repisterad, it igpf pﬁliﬁsﬂa&ﬁmﬂSEShIﬂtEﬂ toa

use?fll r%%gg‘gd I%(l? tuﬁ—o%e%’r }éeqass([n C))(alli)wed‘?(p 7y sld 1§ geguemm? {ilﬁTa 10 netpage user and

pelmeglﬁﬁf@tdonu forengdo watsferr FrREIVIISET égwlaﬂlsmwmr?vcﬁhn é@iltnrcatla@y \M@ﬁ or to add a
nmp&mﬁLﬁngﬁg%adlther matri ces used in odd and even
pages' watermark regions are designed to produce an
i nt erfhe panNee saddt-eatratid @an pHitdc-k@Gh@RSoralleeaudtl @ Wathvare performance
achi eved by | ooking through the printed
cor %ﬁﬁﬁﬁﬁﬁe effect is simlar to a watermark in that it
|s not visible when | ooking at only one side of the

34pageSE@mgﬂhﬁmM@ﬁg mhen the page is copied by norma
meansy
t E&&gé‘ y?tfe %heqﬁﬁ\}é?soq tse%trlrrg gﬁmﬁénts GehS ?Pll:k%g and coupons

usi ng net age escr
The WW@W@ﬁ“"lﬂdQ‘ &5@8%0 PI'FH T""Qtefélﬁllké Helsvilt enbedspy prgauae tfrﬁfa glé@shers
who Bre @ﬁfaﬂ@ glehoamr CheIBLRE QRIcRESHs aRBGHY B pRAICHIRRLIS iR tEcertificate,

t ed t of
e B 6 K aRE R i es PRPALS- S5 81t hor ef or 6

i ncl Uﬁlg \;/Jge%néﬁg‘%r?tzn&%gog%gg{e%&gahwitﬁpdlﬁ@’c’macfr%(pl}l9}{ Eg%dwgvgt@mar *

the useér regi st tric | nfornmat
regipet ¢ derapce Grcktiq-back prgessentyie mirroximage weleringyk desions Geeht dobypide when
primed. Yitafnd hRSERLEH iMbddRnPevatss Jsewd?@ﬁlﬁ@g:@mﬁ%m BHed tolpgRRluce an

nt can verify its. aut [ sti.n
g BB e T it déﬂ”e%&%?th“ﬁf lewﬂﬁ%lﬂégﬂgéfaﬂ%@ D he.
doc Ung2 ffects is g%lrlllilfx to & \lwlitgrmgr ; tLath[ i o v151f31g%hecr)1flookmg at only one side of

the page, and is lost when the page is copied by normal means.

Pages of secure documents cannot be copied using the built-in netpage copy mechanism

described in Section 1.9 above. This extends to copying netpages on netpage-aware photocopiers.

Secure documents are typically generated as part of e-commerce transactions. They can
NPA152-SG



t he docunent, and secure docunent |IDs are allocated
non-contiguously to prevent their prediction by
opportuni stic forgers. A secure docunent verification
pen can be developed with built-in feedback on
verification failure, to support easy
poi nt - of - present ati on docunent verification. Cearly
nei ther the watermark nor t&e user's photograph are
secure in a cryptographic sense. They sinply provide
a significant obstacle to casual forgery. Online

theatoel imeiode the rusériscibiogaph phickt weu baprukey whas itiegusar registered biometric

mfﬁgtiofl lw?t%é Rhiba eq sg@t'[og\.{ér%?%s @egcnﬁtfélqlggjec 10%\ée| of security

ereilt Isn I's sti not entlrely i mmune

to foygfmptsied %ritl'i_’a Md&ﬂleg\lt}k Rect Rﬁt c@lﬂréﬁ i authenticity by
del

stem bmtted users are deljver
req}l%ﬁ"}gétﬁ Ft@tust%&? b¥irseh é‘h?ﬂ“équ D,§1a secyp docpsi §‘E*%Yﬂhf‘ {pr the lifetime of
theato@iiemeghd @ecunaeiqua@ﬁ Ipage alkestetenos-contifuoudy tolpeavent @i prediction by
oﬁg%%% 'f(}?%e% A%Qcmreed%!:ﬂeﬁ I'T’ﬁc't’a]t?on nl:ég bggi&relo%ﬁlv&!lt}{ %liM-in feedback on
paynents na the s as
verfisdfion faeel 19 swprsé GBsY pintof-pregeration gzsmnqnmﬁe i)l e for the
payee to repudiate. 4. ELECTRONI C COMMERCE MODEL 4.1
SECURESEY I ETRINRSART TR phSiefPRiRSoRE: ‘Bé@@’f’@%}%@ﬁ?‘m
ThiySsplt frevideiphicdnl @stloni cesudlf@psa Ohiire Rloduknt Werfy 8ibe adisularly
t Vi — .
s P ok RN 3 ST el ' BB Bt 5 i) o ety
“mﬁﬂyﬁéﬁgﬂwtards and this is reflected in the
term nol ogy. However, nuch of the systemis
i ndependent of the type of accounts being used. O her
pay “SYEYAHENmay al so be used. In SET, cardhol ders
and rfBhe AepRee sBERi fomas pubglitiefh byusers predeliversd wliahlyitp Eyms hpndlers and
arcQRElistalt§ atchiSede neiphdd pae8Eddrf, IIGATBSHRANPARENE e rdeBRAE to repudiate
ddPUbl'C signature keys. The certificate authority
Verifies a cardhol der's registration details with the
card ﬁ &)Tchyﬂ%lrce % Rtp L 't@%}u%h tﬁen grstgrgr l;l h&&iv ﬂ?%&;ﬁ&nﬁ e also
istration a|Is Wi t the "acquirer as
“m§6§$H%WF§ﬁ@e“83W@W6Iders and merchants store their
respective private signature keys securely on their

conpuyt e aynent process, these

certﬂ%ﬁggwgg%%?a&ﬁgﬁg &8‘nutually aut henticate a

mer chant and cardhol der, and to authenticate them both
4o t RECIREECROYSIBARPCIEEER S not yet been adopt ed

wi del§pe npraaee Isystepetsau e SearedPlentaes Traniaption (80 esyam Reegrg of its

pa)maﬁ{ sys‘t‘eﬁﬁtSEfﬂ BRInE Bech A2 RS @anﬁﬂrlcﬁwad& VETY) rmorgahﬁ&ﬂréum payment
car 0

i,ons .whi ch mai nt e
ooy R A o R SR Gp o et o e e o
accoautsthhiog wed: Otherrep®enisydena npagdswengd.nave met with sone
success. 4.2 SET PAYMENTS In the netpage systemthe
net pdy8EF.egidalderst and messkanty agzisige with o sertificpe antiprifygand ik gssued with
cerﬂlﬁ:ﬁt@ﬁ St BR  thdid pBlic sibhdfird Ayt hik dfiificateNaulbbrlty RRYEEE At cardholder’s

ransac tilons, . . . Y et I
registration details with the card issuer as appropriate, and verifies a merchant’s registration details with

3.5

the acquirer as appropriate. Cardholders and merchants store their respective private signature keys
securely on their computers. During the payment process, these certificates are used to mutually

authenticate a merchant and cardholder, and to authenticate them both to the payment gateway.

SET has not yet been adopted widely, partly because cardholder maintenance of keys and

certificates is considered burdensome. Interim solutions which maintain cardholder keys and certificates
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The netpage system uses bionetrics to authenticate the

user and aut horize SET paynents. Because the system

i s pen-based, the bionmetric used is the user's on-line

signature, consisting of tine- varying pen position

and pressure. A fingerprint bionmetric can al so be used

by designing a fingerprint sensor into the pen,

al t hough at a higher cost. Jhe type of bionetric used

only affects the capture of the bionmetric, not the

aut hori zation aspects of the system The flrst step to
OPBETIF andigjve the Eﬁr%ﬁ@ aGESF Vig ayww%havesmqt with ogF geesps: t he

user's bionmetric with the netpage registration
4zserveETThls is done in a controlled environnent, for

example 2 BENE, where the bionetric can be capt ured

at  t h8 fedReese TEmARS RERREC [REETANEN SeRIBTer £32 raxy Ve tiefptpage user (ie.
theld@hdMe) MBS BTI paynhefit tiattidhised and stored in the

regi strati on database, |linked to the user's record.

The uBertetpage hpteogusaptiioniegica tosnthepititohe bdey andCiafpbrize SHT pajthents.
BeI:duRktﬁéjsyEth ISI?JQH E éﬁo&g blo;ll;glg é% 15 (Eh%r ?lcng ﬁl{e s%ga%.rg tcgnas‘ltstm%r(])f time-

process 1s conp ete resul ting
vaiying Rt H?Fl%onkaégr PrSTBre. b fipgerprin biometsie gansalse be dseil iy ﬂqﬁ@nmg a fingerprint

serd@tiab as Ben, Jmaagbl Sﬁrhlﬁlerw NE Eyp&éf'bﬂ)meﬂn@ R0 0By ARAs 1he cAFL the
st ored e regl stration server enough

[
bmmelgfﬁg%lgno o“ﬁé wm %@ﬁgﬂdger S proxy in any SET
pﬁy nBil:Hg rt;{ésg r@%ﬁt@?&aﬂggagl‘e t(iv}ha(:fcg SE’PE gxll@n?s i3 %V%]S{By % szr ﬁsbutp eltr{c %Vslth the
netgqag FREITFUAD (RYep s ToAMIEM § iYL RETBitent BY cseeraciagk, where the
bldirfetﬂﬂ SdiﬂbE Sapﬁlhzﬂ atQReG@he tinfa@homkd Qilntitly ReemRA Thibidhdict Ii_tured and

e .netpage re ratjop server.

o8y U e Db Bb HE: o0, Ml oGt Rt geforas
Cant‘m@mrndfllnb%i tythet freorylhe [SBT candlblder ougistrdtien poresaist®mplsted, hed the
resHBR priva® sR¥Nurd Qapﬁlﬁmeﬁﬁéaﬂzgaré E‘t@re@ﬁl-rthp IR The user's yment card

transacti on. NTS The net page syst t'en
infprigttog éﬂeaésoam%cghvgﬁ.f@m%ae THESEAIGN FFRGhEAES InrEation kogRF stk user’s
prougidkngt SETipeymeaianmadiogent | y charged for printing | ow cost

docurent s on demand and for copying copyright

docun¥renghe usgingreniels Sltpblj,es &le Sontetic b Icmwldtme pysett, fooedagple by
mgﬁtﬁ?\/er A Iaéee&}dé‘r %rmeﬂﬁpﬁjli%%c{n@l? %r{sglgs ﬂhQ orggr l%rlmgtgo ttﬁe pﬁn D ard the

sing materl al | atter depends on

biogptrig datrdp By “%wasf'era%ﬁ}fa?ﬁndwea %e feEyex \ﬁ@ﬁqa%ﬂmomwwﬂtrpﬁeeoa@éhe user
idefittfigd 83 ek Perf 10, ad BAMVERA 612 3ctsBas MIRL B TsKordk@ GOLURMpletid the SET payment
rafisk@Pl i shed which aggregates m cro-payments. The user

recelves a statenent on a regular basis, and can

settl e any outstanding debit bal ance using the
43St andgicloPaywng nechani sm The networ k account can be

exte t.aon fees f

per | glg‘?glgf’a% Q%% ﬁ%gﬁp&%l;%ng fo&t'ﬁlcm\&aﬂnemfjeto Sy fg e o be
congpientechqreedrfor printing dovi-evptriiorymertneli dpinehdand fot @pgmpyslght documents,

an(ﬂ\ﬁ@sllﬁ}z al&ﬁosﬁlow 4he4uszl%|\$%%‘mgi¥§ af%(l‘r'%gengeg glfcg{r&drlﬁ ?)Hﬁﬁ& Sad\ﬁrtlsmg
matar.bﬂ:k A0 o BaedieB oty 15§ Soodba R g SBREFT i
tr an%ﬁg ltlﬁ rl‘lselr 1D6615st§rs Ifcg' e!cit;mm d'ceg ae Ptﬁw%rg accglllfllte 1rs] testastQer which aggregates

t hrou ta
mlcro-payments The user receives a statement on a regular basis, and can settle any outstanding debit

balance using the standard payment mechanism.

The network account can be extended to aggregate subscription fees for periodicals, which

would also otherwise be presented to the user in the form of individual statements.
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transaction ID, and the application is thereby able to
establish an appropriate context for the user's input.
When i nput occurs through a page which is not
user-specific, however, the application nust use the
user's unique identity to establish a context. A
typi cal exanple involves adding itens froma pre-
printed catal og page to thesaiser's virtual "shopping
cart". To protect the user's privacy, however, the
uni que user | D 60 known to the netpage systemis
4.4pr ef erralsbacTioos di vul ged to applications. This is to
pr evewhendiubdr @4q0ddk a ARPgh ﬁlaatﬂaﬁiaumragmicﬂﬁﬁ SonfektOfiE @:@Bciah()ﬁ is able to
em oclrarugelr %L}P cgtr I pagtéog‘ﬁ? g§ m‘ih(e% eﬁe Cs%gse% er% m ut tl?ce) gﬁ%ﬁe aage 1s tagged with the
traﬁmtlm B md ﬂampr&lmnlymh@sbyraéleatqst@hilslmnppmm emeat ferdtgruser’s input.
and an application via a unique alias |ID 65, as shown
in Fi W@@W“W@Wé&ﬁé*rpag%@“@éwm BetPoaficekiowaver, fligseplicatior must
usd tggaed uﬁ\it]ﬁehdeﬁlhg to eﬁtﬁgllslﬁfl @hed"'A Bpitdl blample invé e addiel ﬂaﬂﬁfmm a pre-
s the server

erver, as et page registr

PR s B 45 APl SO PSS BB e D gpever e
unigjiet ysert IRe60 kagwnl O @ Inetpagetspsteamis atefessly InD @GIzed wespplihtioas ThiDis to
prév§1t E@l@l@ntsdﬂﬂm%h %%VIdQ'S tﬁjaﬁ e%ﬁp %Bljrellamfg &d@%laﬂtl? %Edulgﬂated-rtbﬁavmral

application maintains state information i ndexed by
da3| jas 1D, and is able to retrieve user- speC|f|c state

i nforpation with now edge. of the gl obal it

of the“JsREe re%ﬁtéal Sﬂvérrh“%ﬁag g‘*“ﬂ’&‘f“%?“a 'HETAR r?l?ﬁ‘él‘ég ‘8:‘?8%%‘?‘ a ser
andt gy @npﬁqatmt @ amdqtprahma@eﬁs rOfhatn meFiguey 24. GYhewai theodseraactivates a

hyﬂéﬁﬁf taége@%'tl%atrégg{él%d ;t@iblﬁé ltl%vﬂefpsgetpggessklgg} 2 Qlllel &@»Béquhlsu‘anon
transacti ons on behal f t he user 'usi

n

sengs B eSS AP WP S i RSP ST Hinen dglpathy T
alidsMD [s@heh bubGitpd 10 ehd Gpeldialt’s HPwlatichUPC) " hyper | i nk"

activations, the system records a favorite

appl i Baeppdirationmisekies sfateghforragonliglexed op pliag HY amlisriaedy to @dtricve user-
spdRI@ IHC ol ARG withE@ & EbwiR Y dfﬁl@%l'«)@d‘ﬂldélﬁty%§t§9&le@t ed with an

application provider, e system nal ntai ns an

acc OUThE S}Qfémkhi%h ﬂiaﬁltaﬂi arﬁﬁ&hen@ﬁpl:ehﬁi@etté & pﬁVaQVsllgﬂﬁﬁre kerQbr each of a

and d blI t he Jo

usef F]ragﬂl @%101?3 éo alLotw 1t tnggﬁl&: Jic%]g? Itr H1 IPTgv?ndE §1al£ 8{1 thﬁ élseé usmg only
apiicdtibn-sphafic infbrnpéani odi cal subscri bed content. The system

records the user's willingness to receive the

subs c¥oi 458s ths Fistercia reutineg prefiichat odad Prh et ectigptions, the system
recht €ORREYipditatioPsHYcha0raF hOfker Br-afy EePIRERRESCERI PTI ONS

AND COPYRI GHT A preferred enbodi nent of a resource

descrhiapt apphcatidnais Sssodidgr @irm dnSappliearion pravider, gidr e 4Gtem basivins an
accglgl? Hﬁ&glf QPQ‘ChC%nF.c%Pm %%(Erc tto %P% itb cgegl‘? gr{dl cgggth? IXér-:m e% for click-

nore resource scrl I ons 43." Résour ce dese
thrgnelefeesrettbl y use t he Dublln Cor e netadata el enent set

which is designed to NPAI52-SG54 facilitate

di scﬁe?ﬂ}?ll‘?@?oneﬂf%"efl“f 6 R & BEEr e goriodih| sphyerebet gontent. The system
rechigd dBelaskes vaindness MBredelve tha ubYbibddchublcalion, \Aé el LanRsQfetttdquency of

u&yﬁﬁa Resource Description Franmework (RDF). O her

P adata el enment sets may be used.

4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT
A preferred embodiment of a resource description class diagram is shown in Figure 40,

Each document and content object may be described by one or more resource descriptions

842, Resource descriptions preferably use the Dublin Core metadata element set, which is designed to
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A resource description may identify rights hol ders

920. The netpage system autonmatically transfers

copyright fees fromusers to rights hol ders when users

print copyright content. 5. COVMUNI CATI ONS PROTOCOLS A

conmuni cati ons protocol defines an ordered exchange of

nmessages between entities. In the netpage system

entities such as pens, prinf4ers and servers utilize a

set of defined protocols to cooperatively handl e user

interaction with the netpage system Each protocol is
faqilitgte discpveryedf dfgirapisyresopces glu Erre aneifigigyontermsrio s Weorld; Wisle Web
Cohdftiun QWE @) Recbuffe DSsk:@fion Fr&nddr%ﬂdele) OER RE&lelcHBS S0fay be used.

flow and the vertical dinension is used to represent

ti me. A Eaaiceaietcription ingy idedjly eghesniokelrs990. aThe @apagn glseem automatically

r I

B L

During the tinme an entity exists, the lifeline is

5, shommﬁl@aﬁﬁgﬂkdﬂoa&s During the time an entity is
act V73 conhﬁhﬁlcétfoﬁs%dt&gl deﬁne?ghoomreagxcﬁangé)@egsa !;{)]e?vveen € tlteles In the

Because the protocols considere
netggee FEda GYtitEh sych | B Penst PREST A scaycEs ‘@I’é‘ﬁeeﬁa“’Ftl S;/f @eﬁﬁedsmw‘tds to
co@EraiS@y hardk utPNinRttioh Witk Basgagds@udpar ti ci pate in a

protocol. 5.1 SUBSCRI PTI ON DELI VERY PROTOCOL A

pr ef efacleptotewbd divamietl bp fvayeof 8 WdgBaId cﬁ:tgi‘aﬁinn ceich the h(y"lzontal dimension
is &E@{oqgﬂéseﬂt lc'he !{ég VHQ aﬁld Igé ol cﬂf’r)ie m@h { s 264G lqggt tm% ch entity is

users may subscri be to a perlogl ub? at1 on. E?
repfpsgafed by é‘dF‘tt%nélﬁ copiAingethe pagle Pt dhet enerwm P aprtigal columupt remsﬁymg the
hfeMﬁeecrfshe e&lﬁij/ muaﬁgsmwuhd anseh@hj ac]s@soﬂiamaluféemhem asSlUﬁgleclaﬁnet Baffng the

scri tlon e

ects e
ng B FEL APt PEREe GRbFs co bt il Pureiip B Sopiietre o
HOﬁ Cr?dqe Vll ctgmv enitigsplifelings arqgelarraﬂim fuh thod 8¢ soorag bin ahddy icsaess ® participate in a
pro&d@r ed content objects via nulticast. The application
(i.e. publisher) first obtains a docunent ID 51 for
each docunment froman ID server 12. It then sends
5.1each segwmreii DELvESt RRoeocdncl udi ng its docunent | D and
page AgseiddRibAnt df PsubffptioR BiCerp HEHEN is Hwh BHRARSE D! €
for the docunent's newy allocated ID. It includes its

own aplatek MadbirQo udeEnﬁﬂsubschlh:&o 5 puBiSdidal ]bﬁﬁcaﬁonaﬁdclﬁﬁseﬁ s@dﬁ& may be
lalcﬂpug dlwgr{ﬂh en&g I\Isll%ln tusee:%u %dltloas wi sﬁarecc%rsnmoxf con{t]e 0t such as E:Et okjg )}s and image
Obﬁqtfe TM@CT%?W@IV%SI@SWQOh@G@BI}Q Idplcvats ﬂ@nmq:@stalprdrealou@swdum printers
vialp@noR{ Bt @ehﬁrér@ﬁhrgﬂ,%ntérﬁ iShsvAuRiRdast € rver the _

correspondi ng user é the user's selected printer

| D 62rn¢ Wil@hoﬂ'('ﬁg{ pﬁlﬁslﬂl)} ﬁﬂ's‘[ bitafirls W d&ﬁ]nﬁft) I[Eﬂl fo0dact dd€ument from an ID
ser%ﬁ? t?ﬁ%g sendsI eac%rdtoclzug%m strug%eurret 1|n f?’cfg gtlté clon:J.rrll;%enlfI L paélﬁ {ng(,‘gg%cesg}r?htgls to the
pagg éaryef 110 @@P@lbéel fprabesdotumentisagey slémr@lrIDt binyleges fryovnbugplication [D 64,
the Ml@é}g affds BNEY, bdShe reldnt péf‘gﬁnult%%[ éﬁ%eﬁmaﬂfn%qysq&‘é thb 916&%9 using its

|str tion server fails if the application

p"?” “Bon' t together identify a NPA152-SG 55
subs tion 808. | ocat es
docu ?rlrtleln A b @{Cgﬁg @j T‘"%§ha§ mfogfﬁ%%pﬁéhe TRt igg gerver the

corresponding user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for the

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

The application’s certificate allows the page server to verify the message signature. The page

server’s request to the registration server fails if the application ID and alias ID don’t together identify a
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descriptions, including page IDs 50, to the printer.

It includes the relevant set of multicast channe

nanes for the printer to listen to. It then returns

the newly allocated page IDs to the application for

future reference. Once the application has distributed

all of the docunent structures to the subscribers’

selected printers via the g®l evant page servers, it

nmul ti casts the various subsets of the shared objects

on the previously selected nmulticast channels. Both
sulpaigion$@s.ver s and printers nonitor the appropriate

mul ti cast channels and receive their required content

obj ecths pagehweprenthen plipedtes glopraneptoang ppegl ingtasce B 3o darvasdssthy page
des@@ti@ﬁs?ﬁ&&dn@%ééﬁﬁ@fo Blieyehit B cluddd ihs refvin®WBoflriRicRB@Snel names
" serV%rs 0 add conpl ete docunents to their databases,
orHirgrine %H°B{%s the printers to print the docunents. 5.2

HYPE f':\rlﬁetlégr t&eynAe&!y(a}loc te grg‘ oﬁm ﬁlca%on rm%rneRQerI rggnt

of a hyper iva protocor s s in Fligure

45. V&ﬁ@th@aﬂﬁﬁ&ﬁon@laé cﬁéﬁ%u&@ alﬁof@lﬁ:tdgég@nt%&mre?’w% ﬂﬁgﬁers selected
pen,  the Een communi cates_ the click to the nearest

P“Pf%‘f ﬁ‘&g}’é‘“‘ I51erant Baee severs: ¥HpulticpstsclRe yagiavst 5i“‘lasi‘“égf the ahard pliegih gn the
prefiohs§Galkdt@mitas BRnRROMith phBeseptrs Bildeiin@dls ﬁxﬁﬁd»y the Waté lhﬁtlcast
chaImE%ISG%]hd ()r{écalté/h gwlffn eﬂ u{ré‘dogyntteﬂ Egbﬂ%gyn ?rg ltleln 9 [ %\ 2 %% the grevmusly
pothaSt Hesumeny é‘fﬂs:élre@thISL @%’“h athﬁd Pigagevire to p@r Mmlgte a@locmge to their
dathtse5 Qnd AR AEICEBES $hke i doB@sluis e 1N its cache if the

user has recently interacted with the sanme page. The

printer then forwards the pen ID, its own printer ID
5262, timerpageAdtbyansh RroiredoLl ocation to the page

SEer Vex preftind eRBgEnchEITY Bfpedl iRl SvatiiSrddR gi8s He&GH Fiplrt M0 5

identified by the page I D and determ nes which input

el eneWibéns gD REckD 8 a hdipagawyith atﬂmagelpiexc lﬂaclpkzeanﬂm‘nmca&s gHarElidkGo the

t I .

nefnel e B4R ool 3R LB e Bl Rl Bt S TRl hieravacy
kneyys ﬁlelﬂé at ofchs PFl{fr(@chfaﬁ?d cinpgsfionipyt®al. and  determines, via

the DNS, .the network address of the ap Ilcatlon server

host i H§ PEHS deFpines ¥ th PNPathe refiorkaddrass § he/Rage 158850 prgdling the
parfiédur pdge 6150 DheOldtirads Mmaf 4M@ady B¢ MeS pRidf hgustiIad redeldlyGlleridtedMith the

| ver and t Ioc . i

sarﬁelr})%%a %n%%]rlr qh éf :;r%sgfr;el pén 1(1)1 %Se (a s Ftelhlér%%%he é)ra]l%re E 3I§k laocatlon to
ﬂwm%ﬁéﬁW¥nk request 934. The hyperllnk r equest class

diagramis shown in perlink request

r ecor 4§ Page fgvef [sads e Pf‘%?éieﬁ"%ﬁﬁﬁéfqeﬁﬁie‘bgyé}‘e REFRADAnst Agtegmines which

p&tnﬁ]lemeﬁi&rﬁonef 5863‘ ahy) @heGdlitiC Ke® Gh, YRk ithtkrelbvast i€ erfkhlis a Bpgerlink

eleﬁtgg%&f I rﬁ(pa L sgrvgr{hﬁ%é%gglﬁ ctjﬁ fﬁgomlateé %ppl\{lﬁsitl?n HP %g’ ané tﬂu%( 1D 54, and

deta‘mym viathe BNS, tmmarkﬁﬁdr@aefﬂ@mprﬁ%@m oSt I@strnesbp amyeation 71.
docunent according to a%gllcatlon specific | ogic, and
obt ai ThE PAESdHEEMERY thF 151D 16 Gonoban |ty Epspeding ser |1D O the
reg‘fs&ﬁﬂﬁ sckagel 10oe ﬂﬁE:ﬂIocale@ a glhmpag@e B@EMreaﬂ,l@JﬂrD 52&5@51111&@ ahiyﬁb link

cat e
reqtleﬁ{ 93& gﬁﬁe eHHE reﬁuest c?ags\é\érél ea}n 1% S an iw gl.l{fi']44 ?l%% egﬁlk §équ ecords
theﬂypefrthq wkueﬂ@g u@s@ndlpﬂnter and identifies the clicked hyperlink instance 862. The page
server then sends its own server ID 53, the hyperlink request ID, 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 IID and the
NPA152-8G



The second page server sends the hyperlink request 1D

and application IDto the first page server to obtain

the corresponding user ID and printer 1D 62. The first

page server rejects the request if the hyperlink

request has expired or is for a different application.

The second page server allocates docunent instance and

page IDs 50, returns the nes%gy allocated page IDs to

the application, adds the conplete docunment to its own

dat abase, and finally sends the page descriptions to
hypetliak requgtid3t i ng printer. The hyperlink instance may

i nclude a neani ngful transaction ID 55, in which case

the fibpsgeondpagreseiversass the fynerlinle &eaverid Dy anh ARpLigeHotOlR tp fheifisst page
sertei @ dli&ﬁl&ﬁ%grﬁrr&ﬁdhﬂmg Gsef IDEand piitltdr CAG2. ORe ﬁrItﬁiage savdr o&tstilR@equest if

ransacti on-specific
ﬂmﬁgp? ?WFOP%e ?B§$Taé%%ﬂm lwm %on. 1f the hyper | i nk

requi fh@%ecgncpﬁ‘a%g sea\tel' gl%o’catés cfc‘)cu#ﬂeﬁt nsta?lL & Eg%%ls r5€§'gtﬁla% the newly

attribute 1s Set, I rst page F&rver
allqsedpaghils frcthe EIPEJICBtP“eﬁ%F trﬂrr@mhlyta derpepk todts aphiatabasesipeshiinpily sends
the@deeicrifiiensie@é wfueahi peser ver 11 to obtain not just

the user ID corresponding to the pen ID but also the

al i asrhk Bypedinkc dstires panidelnty atnaditipdul cap@kiorCht 50 Wiidhatse the first
pagte Ige@vep ﬁl@l{lde%] Be tr!mrs Ju&ﬁb lﬁglﬁémés%g é%]ﬁ t@‘t%e %Fglléaﬁ]o s 4 s%@ega?%llcatlon

{i'cati on I'cation
t”%@@%%?W@ﬁw%mﬁgeﬁﬁ§E@@ﬁ¢ﬂ@hﬁﬁﬂp%%$wﬁar the hyperllnk
act i V?&I on. .5.3 HANDWRI TI NG RECOGNI TI ON PROTOCOL
a usef hPRETewrssee gk o ds Ayl iFy Ah &Sﬁa@e ﬂﬁé“ﬁﬂ page
serteh eenﬂnebmﬂr:tbarmanDcﬁatam:stht hyger8iik’ Odpplicatiod 1D e tabaregistation server 11 to
obtg]ﬁiﬁﬁrq&? th qxéep 133 Eorre;;_)?ﬁdl@tts ﬁxlé erl ﬂ)eﬂltt Ialgd g aﬁaEﬁ) @égo%e%n%if@ to the

he page ron er f or war

aplﬁlhfﬂéwlbWrnﬁth AeelP. It pelgdes th@ #lies [4ip e mpysapo segtriel the enpbrééonp@uowmg the
appli€utiod 10 €stBAGR uscEpé@iic chitesdt For B BypUiBhladetivaids, The page

server | oads the page description 5 identified by the

page I D and determ nes which input elenent's zone 58,
53i f  arHaNDWREBTNGIREORGNITION BRE®COE. Assum ng t he rel evant

I NpUtwigh @ @NdravsS sfokk 84 nefpagl vilth a%&ge A ehdlRE ConBifdhivAds the stroke
o BRSSP PR BB e

fiel d['he Ilﬂﬁer eﬁdssrﬁerp\éﬁfD &€ ﬂgccr\wntd?ﬁtmp@kﬂ lPe :ggID §0haﬁd stroke path to

pendlng strokes to the régistration serve
theipage g5 Kt A the Bl Yk e reglstratlon server |dent|f|es t he

user .correspon to the ses the_us

iR B Aen e hetefas s a3 ed S P e ffgimines which
inpgttefeakie’s zae SBafmiywthctstrelm ift@setts. AGumbg itte rdievsnt npmeemtre ¢ at the field
37%?21)5( ESrkOaphSddme :bi& «f BOLI KEIRL gy SET ver returns the

to the requesting page server. The page server
ap p ends: 4 RBod &%dactivily niR bRk thY @tkiiR1d0fhe pd2es se}x%?(gencfs kR lpeh ID and
S| GNATURE VERI FI CATI ON. PROTOCOL Assunrng he i nput
the é’Fflélr?% IFONGHE O TSHREOR FREVEE T Ok BIeFRpts d i o server idehtites the
uses coppspbnding td the bah, 88Gises tilrasqra geumdasdiaidwlitngapielnids td ihterpret the

strogé/srag ﬁﬁrdm&r Iﬂs?t (s)}uggtaﬁa%] £0%Vef1’cle hg tfokg & lrei(talhe reglktgati%lr %ﬁ%&&% the

ter a perio I nNactli vi he z
textdp the aisptine pase pegver. Thrapagsasgyaier spneRds rhe gatriethe teleralpeoet the mxt field.

5.4 SIGNATURE VERIFICATION PROTOCOL
Assuming the input element whose zone the stroke intersects is a signature field 880, the page

server 10 appends the stroke to the signature field’s digital ink.
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61 and the pending strokes to the registration server

Il for verification. It also sends the 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 dynanig7signature bionetric 818

to verify the strokes as the user's signature. Once it

has verified the signature, the registration server

uses Aftrea payipdl picapctiviin in|tR 764k of th sigrzire fleld, BOpagosciveremtds fhy pen ID
61 taﬂﬁhéjﬁeﬁﬁm strol@P R th 1éu9{bn%5}%i- i1 e v IticatRA. qt a%'o %@4 4 Spplication 1D

64 E en uses key gener ate a %
§~°f%°ﬁ‘§f‘ B RS forp R Slga%ﬂfaﬁel fiaet éﬂﬁ“ﬁ%th? B PH Yiapehte current
datg bgreatof t‘he fori@, The ﬁﬁgiﬁfﬁﬂblﬁ@ﬁvbrﬁ@nmg fhe GBI doREspondingto&Gen, and uses the

use?’? d%g&l set 1 nﬁ g Sgés‘%lov%ﬁllg {he gs?‘atrsﬂ re%se% gfl%ngt%{esb%n %thas verified
theTsiggatefe, gtllft e Bisteatienyaverr usesi thicdpplérationtIRed4 shd agsr 1061 lémnfw hlev user’s

apliedibe sRaR i e b@ﬁﬁn’e kI)h KtShedt |u§e@’:ﬂ§ k& 18 gé’ﬂ%t@ a %@J‘l Shdare of the form
nat ur es.

ure | 1 users:

da%@%&/i g%l dﬁﬁ%ﬂe%ﬂe R tb"rfé‘f T AT R |Tﬁ“e?1"€e BveasHgs e digital
sigaatiipanto §8 isigmituper fetdagddetsitts asbodard form’s Maiguw GoAB. For m

subm ssion occurs via a formhyperlink activation. It

t hus Theldizihsiznahiee iprlwieotboiliageX ¢5mé the corresyBading vean. Bhisllows a single
forthﬁpﬁ@ﬂﬁmFQ{lﬂ}sSQf‘%&iC additions. In the case of a

form hyperlink, the hyperlink activation nessage sent

by the page server 10 to the application 71 al so
5.5cont aiomst Subrarssiay PRdtDc&6 and t he current data content

of t hepkeitdembddididiorh Qi bubmRNSAIAS R N0 i RS

fields, then the application verifies each one by

ext r abth ngmistien @turasa 4 Brobbyperitisotiatdned thnk follovishies protocol defined

m&%&@ﬁ%ﬁ%&ggfog{ t] lLqgkgnature and obtaining the

correspondi ng ce icate fromthe registration
S e rv % th@ J:ase a@o&%l%k@“yﬁe&%atgm %gtm‘%y e %Iig% Edr&f10 1o
Qnmi ssi on ment pr ot ocol

the aﬁphﬁ?t@w é a‘a07°°niaﬁs A f?éméBrFﬁélP% e é‘ﬁ’(?f“rdéﬁrf@ﬁiﬂf O?féee@maﬂathe form
COICARTANG Sigminge AElys, ihen grymphiicatioh rve;mﬁeareaoapmk Ibﬁ akttaGihg the alias ID 65
ass?c%age\réllsv‘gtgtﬂlle gﬁge%%oqup%ﬁl?a?glgn m%nlldstgogaglng If'rf‘?s'sgcmdm%1 %f:rtlﬁcate from the
regsEIig ¥5€ds  on conmi ssions may al so be payabl e from

the publisher to the provider of the printer. The
hyper | i nk r uest I D52 is used to route a fee or
comi é‘e{?’FNTfPrké’Fr?‘f(Pre target application
provi f%j%r?fewgmbfé‘m&m o FRETASHIEY PaYBent pretogbiysioen lgauredat i on
provi der 70b Fi ubl i sher), and from the source
appl iR &R FEASHG TR ron 541 ﬂld {SHBMISHnR 8Y bepeRblecfiem apgpplication
pro¥ide t¢ apubitheraip plidkalabugh trangceiny el sﬁlh;echi}msi‘ohs dalkfeck @gfLbeminissions

on %agmfigsfamntap glsmgr%'aﬁlg E'X g Cg‘ﬂ%ﬁ%qpﬂé gw Xﬁﬁe LE i s

5.6

rst actfvate “When the
t ar gefthe ARHE %he@tnlljr@zeg SisddQo Cdufec Fee top @omnﬁé-s)ildﬁ €Rdit from the target
plication provid it sends the application

appﬂiff’fi?/‘? H%‘i‘de{':?oééﬁ & mf’r(ihat“ﬁ Y t’E)erSP‘ﬁFer?QPhcbté’@ aroxidgr 7@ (¢ gpflighygyand from
the MRAR BabliGGobBovidat 108 td theprifitgp@svidertk. r equest | D. The page

server uses the hyperlink request IDto identify the
sour Clée 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
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application, and sends the credit on to the rel evant
regi stration server 11 together with the source
application ID 64, its own server ID 53, and the
hyperlink request ID. The registration server credits
the correspondi ng application provider's account 827.
It also notifies the application provider. If the
application provider needs 5® credit the printer
provider, it sends the printer provider credit to the
original page server together with the hyperlink
with dlepulergerlinkDequi dD.p g evageesenyerr usessthashypérbink daquets AP jten fidentify the source
ap;flﬁ:ﬂfé@ Sind lséAdd Qle | cg:@ﬁ] toh fy 1t NQevRA: rEEls%Etmn aler SENERMENGith the source
n to the rel evan reg trati on_server

aP@‘Bﬁ‘é’fiPe i o g Brt #80he by R Fe Shq e TratpnsaYSy gedits the
conps@ddingapplivation proviés 3 ececinngp 7 3t almmeﬁﬁepmeaplpmﬁﬁona;ﬁmmemt

814. The source application provider is optionally

not i fif g apiflicatioe prioiden néetly/togfedit He pizier getvidapiybéndsathé pimter provider

crel @Vindl %ﬁgma@@ﬁjge s@ﬁerg&ée{ﬁgre\‘nﬂ]ptﬁpﬂ}pgl@ﬁk Q:Euegtrlg 'Tgeep%klé btvePlises the
t he Source ap |ication prOVI

by B TN Tesntty @Eﬂ%@iﬂb&ﬁ?fé@hﬁé?e@r Pfl ‘i‘fg}het igleyapigegigratiog server

togathet vﬁt,h teheinpeld, Thengitatidnysctle stegibatedrbypondRf efi@d @Rvider account
(huneral 101, includes a housing 102 in the formof a
pl astics nol ding having walls 103 defining an interior

spacerpt Qé‘[m,fe QfSphcd'ﬁQﬁ‘ﬂB\h&g is oBt%nQ@rﬁotﬁﬁ&fQﬂH@’ﬁ&ﬁty of RNE ta&%papphcatlon
105 is in operation rotatably nmounted at one ‘end

Pf%g' B the REnter gy @?rﬁfgthefé%ﬂfmf %WC% JPaliraton pettercover 107
is secured to the opp05|te end 108 of the housing 102.
6_The ﬁﬂtﬁkgﬁm&ﬁ%p é§o of nolded plastics, and is
romsem-transparent material in order to
6 e ab]ﬁlbﬁﬂ user to view the status LED 116 nount ed
Nmtlu &ngﬁ%ln 102. The cover 107 includes a nain
part Ff@@mgmﬁl%\f%a%% thapsnagensil disieptinddy refrraceageralg 81, gludes
a}bﬂmghOMsimgﬁﬁﬁzfap@a@smﬂmmﬁmbmggmnqmtuﬁMmgLanﬁmp@mm1o4ﬁm

mognrtig% esn pcg n%ments]c ﬁ"lfe (Pt Mk IE'R i f OI‘ <aat10n rct(t)%abf;}‘l mqu?tec{ a?al;s; 68$ of the
hoysing 102h étﬁ@hlﬁ@n@@@t coxerr 1@ iispecuret! énthaorbdsite ersl 169 ofthelbusing 102, The

CO\Qlehﬁ RChish r&?m&ﬂéﬁ]pﬁ&kb R 1P Rrheld @m %%enat‘{%é&k Rartr3fin BRBSH Bble the
eads 113 surround I ng_an aperture 113

s HARBUR I 69 T P th T BT roer 1 ek » Biper 109
whish sbeanfidil surfonghk thel ntig 08 aitictsiap dO2ngd Sarbjeing llsuneJadm_ whldh projects
bacyﬁ%mrfﬁ‘é ﬂfljm ?zﬂfjlog' aft® s :Htﬁ'm asboﬁesr}g)g&@é) écﬁ‘. ltl Pﬁ)g’pe% Bhe vs!alnskl 03 of the

cartrid acenment
houging 1G25A aadtoraptﬁ@é L s weupted behing the projpeiing pertien) R, m@@ ﬂleilvusmg 102.

Scréi ﬁlrea&hnltlg BidRurldkg ah §pe&|!|r§ 0130 e Gvep Mot ali@arfahg%?i tof? r@%lva-a-Zletal end

RILICTE NS T RN N BN

mk@pmdatranldy@ndnt as a normal marking ink pen and as a
non-marking stylus. An ink pen cartridge 118 with nib
119 art moused, pitkin tho govg 10R ise (ri-aglor ppths HETA 1igran anflsy REBA 17. The

ant&inzd f—‘12b§’als%|ndﬁnt¥ﬂ dnhheick PEB 1 MO shdhs 18811655 hb@ed bKe tb}mff the pen
10 rtr4%g$ q£ 19 or the stylus nib 121 can be brought
#8? Hrod lt%pen end 122 of the netal end pi ece

L ock@x Rr?gcg%r%{}fg& atﬁggqggn tguggék 20 andes BEGL b Sty ik

pen cariridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the
housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through open
end 122 of the metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123 and 124
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are nounted to the ink cartridge 118 and stylus 120,
respectively. A rotatable cambarrel 125 is secured
to the pen top 105 in operation and arranged to rotate
therewith. The cam barrel 125 includes a cam 126 in
the formof a slot within the walls 181 of the cam
barrel. Camfollowers 127 and 128 projecting from
slider blocks 123 and 124 f4g within the cam sl ot 126.
On rotation of the cambarrel 125, the slider bl ocks
123 or 124 nove relative to each other to project
aregiouited to theankpantridgé b8 hAdstdys 189, yésprstivaiybA t@dablpistm bireblpglis secured
fo {hb Ofen. tJbolloﬁ ;r%gratioﬂ aﬁd%aﬁg@& BrotRO8erBlifHChe b barr B B@Mdelglam 126

hr ee ates of 10 ation. By turning the top
in fthﬁfoaﬁ@fif it withi g walls 81 gtifecsam byl Lam fllgwers 137 gpd 28 mﬁcﬁﬂg from
slidet Hlock 3 @antt 124 fil wikhinoBd dafiisidgie 6. XS otrion oflsiOcambhrrel 83¢khe slider blocks
12nc|)r1315§1§§_velre %wec f’_l reeicé oﬁojl%g ]:Fli'%jgct Q]{El;gélln %1%591%15‘ or stal% 1¥ %kﬁo ﬁ)%tél%ough the
hole 1% thsrietat endipiess | 14- T @emidil dibs thrieq Wateajof prieratignh By tubpingdlierigp 105
thr 90° TR&, BeERNdxdslex PCB 129 mounts an infrared LED
1 for providing infrared radiation for projection

ont 0 4 he sk fizaes 12AButj Mage sensor 132 i s provi ded

nmount ed on the second flex PCB 129 for receiving

r ef | ect edokrcadidag 118 mibfli oo taie sur f ace. The second fl ex

PCB 129 al so nounts a radio frequency chip 133, which

i ncl wdes NaitheREk ¢arteides i & titeh19 gefdorRFlus E¥aiib/igE outand a

controller chip 134 for controlling Ber ation of the

pen 1@@?%%%6% Be &% s graxntadzen rx elychipiies fepasty RAO1 Hudh sitt wighin the
holng $t2. Tke)se@hd BexWCBNRNmbAR af GiteEd LED B 1&m¢rq®rdmg @fEtuSd Atliation for
probecttlone})%‘l%ghel surr[gace & eugm te@een 835{ 1ésl (ér%w 5 dmorur?t(e: ont eS seclzong%g(éPCB 129 for
recgigingesfectet! h@laé@rfpmntém iusfaf@nThe h@@eﬂ?@ ﬁQB ﬂPSéaéSOFn@Bnti 2 gudip drequency

chIE atd Qhih GO0dA G BF Jr&zmmwrun@ RE X cBivdOMHA b 6kt bmp 134N¥8r &AB1ling
arrel . 125. A tern nal 1%& conpects to th

t1
oPHYIE Alchsrer A4 4R aPUCt Heckd ApAtesgpd fapm iolded clearplpst g S%}%'T"‘%,“‘n the cover
10T eglhavjgeadnl igfadoetteer yntd 8O sefds andi rédaives itnhees Giaonthe amage |sensor 132.

Pm}%guﬂgﬁ vﬁ%ptlﬁcctonﬁ%t tﬁle COBIP&TE§BJ il Yec& %99&% 129693 bﬁttery contacts 137

tion c I Ng COl I's nmount ed
which aig peutgdoyithy opp arreh 18 Atigreinalr 13 prapegls ﬁtgth@pattprﬁ @ontacts 137 and

thelah barey 17538 thvdedvolk fk&uf‘gtsabwbaﬁeﬁhmgmmﬂl thd @ bREeB17529 contact with

t l.Nn
e BT e b By Rl . st A S AP g enbe
recb@m%if the Dittenyhié  vie imdimdipn. T heese@ng' RexgPCB2Q9 algr mauhie an infared LED 143

and:iﬁfrgréd' pﬂ&@dtéd% 344 for &ét%@tg]g fd@}')’lac%éng I caﬂi Bangf ﬁg Rwhgn(%ﬁﬁep ﬁl@ Ist?lus 120
a determ nation of force being pl i

or &t ik 5EEdgsy! 18 fdsef & “ﬁ‘F“Eﬁ ippelepip egftbma@gtewnﬁtlwithe ’m@ bf% applied
to phatfadbotiepchdth 10ebre6ins nib 1PN ThelR pRorddvae 148 dbskhd 1igAt4:3mtieaR LED
ef | Qr.s not sh u i der bl ocks
I4%§%reﬁec%rs£ ho JB'B) %’é‘n 021 th'g?l cf] rdb?ocisol?3 anq§2i 42 are provided
t Owarlg.ﬁ’)bgr?xgp &99141’% IQlE a&%&vﬂ%ﬁ%&?& tIJeQ:%d Ed% ?&é h(‘?hgmg 102 to assist

I ncl udes

gﬂlipm ﬂ?e@Fn i ﬂﬁ?)'iOh bOStaH@ mﬁéfﬁs 3 gip 1t‘?of°1‘achpla@:aééﬂ(lﬁen g1zo PEN‘“

CONTROLLER The pen 101 is arranged to determ ne the
62posl t]; o% of |ts n| b (stylus nib 121 or ink cartridge

nib 1Y (g in the infrared spectrum an area

of th@eﬁl’r éé‘sea”a‘i‘ge Wéle\‘/“i“&‘feﬁ?et%?%‘fn of fenip (sylus pi 12 b prgpkyeartridge
nibt 1h®) ty @Ragink, GNthel abraed fHeviuba anrear t@éﬁhrfic@ @athd ity @Pthe ﬂﬁldt records
mell&at%rirf%nggng thEeoal%s (%gtg()?tte t{i] & da e ?%aﬁ"c %e 6herhlsaa§cef§é &R&M or
11¢om thelokatipn t@hpt*hzmgaptlcﬂlﬁé amj@mttno@f}r |cig]p 1¥hTh cg_r@zﬂler chip 134 calculates
NP&1a3-8¢1| at es



NPA152-SG 60 the orientation of the pen and the

ni b-to-tag di stance fromthe perspective distortion

observed on the inmaged tag. Uilizing the RF chip 133

and antenna 112 the pen 101 can transmt the digital

ink data (which 1is encrypted for security and

packaged for efficient transm ssion) to the conputing

system Wen the pen is in g@nge of a receiver, the

digital ink data is transmtted as it is forned. Wen

the pen 101 noves out of range, digital ink data is
theppuirtasioe dl e P and theenitpleres Mpndet frve thepersbetivedistertint abgerved on the
imdghfhgides a buffer arranged to store digital ink data

fbr approximately 12 mnutes of the pen notion on the

sur f agiel)zmgmdm«: iip 138 addragtamail Iztt&q;exh at Qﬁn trafdift tl&Q]Egﬁtﬁl @lkldexh (which
in the

is enc:ﬁgefgﬂ_r secE1 éaa%bgevld gor %&i nlt t%anf(mlsduog 10 %e corrprtmg ﬂl,s {nl ng in
nmor e \Qﬁéﬂ@ﬂe pert 1@ f rﬂ'nrgg J;f'atr&&tréll M cf?gltaltllh&a& %%ﬁsglllt{e? Ls 1ﬁpfogned When

134. FI gure 1 al so representations o
theqgp f011mayes ?W]@f f%g‘hglfé]elh%@ﬂ‘ﬂ 3 B‘ﬁerefl préthip the pemy | 43 ((the pest 19§ circuitry

1nclu5@ a];lli&r aﬁ‘dﬂ@dhcﬂtoré dipitam@da B hppebnatedl 12 hilv@es bRhd 8k 6Btion on the
or LbEl?r 3['? anc d the force sensor photodi ode 144.
émf %a SA ESREPEfef & ‘chip 134 includes a controlling

Procega antra‘ﬁléis Chl[:BH:ﬁ 1s]r?4ognt d’]cgl%e%&oﬁ{]tﬁ:x pEHE 95’9‘%‘2‘ glg ﬁ&flg{j ﬁsgﬁre 10isa

bet ween conponents o e contro

blogfediggram iluriratimg i reradeteil kg arcioReqyre pithe Qﬁ’F‘é’HﬁH B lﬁ‘h Elewyel &Qyalso shows
rephienffiéis QF -tReORE icBib 1135, GO MVBE ts@ﬁor 149 s vdédangRs ED 116, the IR

111u%¥]ng¥o%g,tﬁD&§F ih&il?% sensang EEI% grge ({Ilcee sfﬂ%gr% S I H§ g“%s or
inte rf‘h@ cp@n %gﬁ%ol'lep F 1@& %Ij%% a cogtpcglmé g&% elQ§ s ]1§g ]e_gdﬁles the

transcel ver contro clrcult
exchpnge gf & lreﬁtepmmows |°f1thé eeneler @ip fo4 ﬁ@shRFBH@m 147 prBa 512 KB

DRAMM 18 ateNGh iheleded ath dtffog-16-diGall bdnveliabl 48 RerriREe d'16 SA N IR aBalog signal

nduct or s n d to the antenna 112. The
ﬁo%g‘r?tf?r%ﬁsfnsm Lm‘r)%cessg? %ﬁ%ﬁ% Btures and decodes

| oc atA a%asgr@or éxitg'm:et %9 %tgrfé&ghﬁlt@o %ef Q%Gr 13¥! @E&ng:%lver controller

i mage se Itors sSensor ot od
153 2p4 basg bapd culd T$4yase mmcluﬂidsto infenface il the RE ghip éW%H@I“é@ an RF

cirfi 054 nfl RPGLonEAT i iGRHTH 56Gab@R thhanteh 112di 0
transceiver 153. It is a nmedium performnce (-40Miz)
generek cwblﬁwoc&s&s@w tapEes sdrdecodd docfifod das 8@k tadsAfom the surface
v1aqll|egﬁnta% dseni)[)raﬁ 5 th Qmos@%g‘z@ot()&l&%q§g %!)l}ér%lrs tﬁ%cﬂﬁ)g QH €41 and
ase clrcult e ‘'sensor inter
143 zpd handigs; Phoﬁé%? yadmcromalﬁracasgpz KB tRRafP 1agceiep 153. It is a mediun-
perfoRh R Q4RI Bendtal-pSipRY REBCGRAREKR! | er ASI C. Anal og RF
- conponents (RF circuit 155 and RF resonators and
I nducthe pcekb ) 45adigital pansoeivetadmpdretii@as@par @hte! R 5 hidmaseband

cm;m QSAi) n@)g% s§n%§}sug(£1rgaxe§§ %@?&oﬁ%lﬁq cﬁ?ﬁf(ﬁ)ﬁm} ?48 are mtegrated in a

resoluti I X S UC
single epgtilletAY- Avalog BE panpanepts eRdtcirenifi 185 @éﬂ*ﬁmsmaﬁ% ﬁnd qus §56) are

prodR&GH b edarktdrRACHRAPEr by Itakura, K T Nobusada, N
Ckusenya, R Nagayoshi, and M Ozaki, "A 1nm 50k-Pi xe

| T CQde g ensoeia s CrDiwath an dhiokiahtel i’e@ohﬁaﬁf&ﬁQMxS]&}iiﬁmtsuch an image
senf\?r ngoproc{uiegsoaylatsushﬁa ectronlg %torli)grgtgotr:i a%g scrlbed m a paper l%jltakura KT
Nobusada, N Okusenya, R Nagayoshl and M Ozaki, “A 1lmm 50k-Pixel IT CCD Image Sensor for
Miniature Camera System”, IEEE Transactions on Electronic Devices, Volume 47, Number I, January

2000, which is incorporated herein by reference) with an IR filter. Other types of image sensors may be
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2000, which is incorporated herein by reference) with

an IR filter. OQther types of image sensors nay be

NPA152- SG 61 used, such as CMOS type i nage sensors.

The m ni mum pi xel count can be nore or |ess, depending

on the resolution required. The controller ASIC 134

enters a quiescent state after a period of inactivity

when the pen 101 is not imtontact with a surface. It

i ncorporates a dedicated circuit 150 which nonitors

the force sensor photodi ode 144 and wakes up the
usedgithras LM typgiagd sanserh hpoinemumpitergent cat 54 mesp ordesp depeaiiingren the
r%@mgﬁ}amﬂge radi o transcei ver conmuni cates in the

unlicensed 900MHz band normal |y used by cordless

t el epimeB@SolledASAl 1BLENRL quﬁ&cym bthke bift€a pfibd 6rRRSEeY heft @elpen 101
is Ilfj)g glgz%ttéclte%rlﬁhe% %ui‘c;flacre?nﬂ 1ncor%ora?es a dn;F a eg c:rcm(‘. 1§I\<¥lhlch mongdr% t‘l’z}e g)rce sensor
phetedinge 84 anchwakesfup the nengrolfer B3 V@Ghﬂmmr @mag@ﬂfil dnra pgmdown event.

al ternative enbodi nent, the pen incorporates an

| nf r abhe gadin frapseeiogamuupieAtes (in ftpagalicenssd SPYMIde b pnormally used by

corﬁiaa@ ltdlephebB Or ﬂ{aﬁmﬂﬂy Godhe Qilicobdd 2 45 HR ARGsuSl, AtitnBiRc 81 medlcal (ISM)
age. printer C
o BB AL i TR PR SRS Sase Be P
furthg yﬁﬂk € I i x
ort hog ona’mﬁ)d celer gﬁ%?é?gsﬁﬁﬁnﬁgéﬁgay%%%maEE% ﬁﬁgawn%ﬂyn
mt‘iifacetfﬁéh‘ﬁ‘e‘ﬁ“gi eprgRicaion itea b&@é@l@rﬂéwéer@mtmlgmhea%m@/w@mnected
by Wwiteshd RS b tiiWdeslihitidus@i@sd. outline. The provision
of the accel eroneters enables this enbodi nent of the
pen 104 firther s@iaimenyDihd [@n 10 vindudesutpair ef ceth@@eactder@netefsao@nted in
|
thesngxgr%f f)l%@ of ﬁg ovve ?)gér’mg?égact%g ane?e ﬁaltgggl::glsféo%qﬁré gl%l]lr% and 10 in ghost
outfifen |dent|fy an obj ect of |nterest rat her than a
positjon on t£7 sur ace. For exanp i f the object
is a uSEPVP'H F]Teé‘ﬁcé “FREET e‘E‘P‘&%fBIﬁF t("8‘““@““ ohthe BB hig sense motion
withut te®rejice t4 Suefitce idvatioh &ags, kildwing teaehrion Ggatoibo BunipRd at albweRiakt. Each
locatﬁﬁ ta?'i]?@an g'fe fdgﬁﬁ)}t al? %t&lnﬁg&ﬂé &%ﬂn gl’)JS]%lSl; Jm%h 91%}35 ?Ryexamplc if

nput el e accel eratlon nmeasure
the objech PS@rweéﬁa@ inpHt eaet (o 2cpramapd Frignly thel thestag i%qfsach {cation tag
withifd the gre2d @@ inplitleRmbR SRAG St Berkif/ TR ik dWhRAIUCE an
i nst ant aneous velocity and position. Since the
st ar tihageqbsiidn Beasodd byhe stoelbloteters i @dch kafabnx amhl Wirections is

int%ﬁiteﬁtwitﬁ/ﬁsp@é? §3| tﬁﬂe? odM:etan iingtalﬁani?f}ug 9&0%%:?;5 osﬁ%lll cul at ed.

ough position I ntegration accu es errors in

the sgpsad stﬁﬁ oSifidht dr @ strok@ GGt 1%6\91%51? EeRatibe IR)'SlﬁSHs W¥tnin a stroke
hlgh ution, and the time duration of

afesf%f%ll? Pl PP, fpegHRdon ACPYHRIFSarEors (18 p ofetsed poceleraion,
accbl&ﬁfrﬁ’dt&tyﬁial]}ﬂfﬁﬂ SRR, G the . tilne Rifal\bhERR MaCkHAM S/hith @rrors

1 y- mount ed net page wallprinter 601 is shown
aa%ﬁ*%é%g%%énbled in Figure 11. It prints netpages on

Letter/AA si zed nedi a using dupl exed 81/" MenjetTM

7. Pri ningeR@ePefnTAOZsefri&P3. as shown in Figures 12 and
12a. It uses a straight paper path with the paper 604

7.1Pas SippgkrkeLgRdshe

The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. It
prints netpages on Letter/A4 sized media using duplexed 814" Memjet™ print engines 602 and 603, as
shown in Figures 12 and 12a. It uses a straight paper path with the paper 604 passing through the

duplexed print engines 602 and 603 which print both sides of a sheet simultaneously, in full color and
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dupl exed print engines 602 and 603 which print both
sides of a sheet simultaneously, in full color and
NPA152-SG 62 with full bleed. An integral binding
assenbly 605 applies a strip of glue along one edge of
each printed sheet, allowing it to adhere to the
previ ous sheet when pressed against it. This creates a
final bound docurment 618 ws2ch can range in thickness
fromone sheet to several hundred sheets. The
repl aceabl e ink cartridge 627, shown in Figure 13
wigSilideed with the dupl exed print engines, has bl adders
or chanbers for storing fixative, adheS|ve and cyan,

g R TE SE RS P AT 36458 IoPRaps OB cach prned hect,
alloveliig it iodlgl&reab 73] p&ﬁﬂﬁs&hdéﬁw}an Pe@édmgatihsk it fihlstcRbted 4¥indl Ha@RIQlocument

61%191 cglgl’gn%-g ests %or% Ior(es ¢ tE) seer;ferallh{l]rF e(aﬁghaces wth an air
nsi e printer via a hose 639. This

p I‘ OV ' ﬂ@%‘egldcgatoﬁ r]ﬁg cﬂlﬁget @7 t s}ﬂgwn fﬁrﬂ'l%&eh %agoﬁqéltecp whll ¥ Qig]glexed print

ingress of mcro particles into t
Bﬂ%ﬂﬂﬁ ehRades mmms doT stripmhiixatenidpsgiveend @1% dnegdie, yellow, black and
inffafell NAKREBE AOIEE @So cdByhink AGHIED Al Stk of hag lad;wmg I’[IhE @ﬁcro air filter
mtt:z%a]:ef wr%thtag %H?p?lﬁl%[ﬂhg glflﬂe {h ﬁl&%evtﬁaag (ﬁan%{i 3 fTé.l &EOVPFFe tered air to the
Prletma{lsrtp pllg\';ent ifgness pfmkicre mrlﬂqleﬁ chepethd Mengetfrintjieade15) edhialpinight otherwise
cloQ e gHﬁﬂeaMJzQe By ﬁ@cﬂﬁfa‘nﬁ% thé AF rkf MH&A ﬂgcaﬂ'ﬁ&e Qilel’HtpEl'gtloﬁg Qge of the

sheet erring to gure
ﬁltffd% %‘F?“Z@)ﬂ hﬂ%faﬁo e &Fﬂcﬂ»ﬁ th; prrtFiggel E}e “%fﬁ"éﬁ‘ﬁﬂ if/a fibgresyslatierrodupfevith a
cala@fy & peding ardiglueg B0 phdeonsdoRmenedi @ tray past a paper
sensor on the first print engine 602 into the dupl exed
MVenj eRefaviingjor Figtrh Batie mstsdarbingdia fidke:ptrallor vemple b2 tishey therbp sheet
dm?cﬁg fr&t@ﬁle %90913 ?ms@ 9 E‘agarsgls&% Bl% %gt é}rﬁt e%?l.}l OB %% tﬂcgduglnxed Il\ﬂ:m_] et™

Seq uenti a tlona
pﬂﬁ%ﬁﬂ% asseTbgy. heperp Wﬂr‘ Prigt reaams ﬁ‘m ayd tPiears mp@ted T dnrppposing in-line

secREEh] REnfig@Rn R¥nd ﬁglgﬁlpapep%‘ﬂﬁ ‘Tfedpaﬁé'r el iyﬂa\l}rpllndo @t[eéﬁrs@gxg'n engine
ape IS sense

osition and siz r an
6o G ) UGB RO gl ek P Fager 6Pt fpwepd and full
blegd minfirtzaoreromsds\Fitativedd [dined sinwigneomlytibgid diag in @e hopess sdsdiblEtime.
time. The paper exits the first MenjetTM print engine
602 tThe vagh exits dhet firg Mapuei¥rpeidt @ging 662pthicech aveeel wwered exit spike
whie@! (él%ﬂfﬁ%oﬁé @p g:ra‘gﬁl?paﬁetr 5@15)g»m:chQ@tgngmspéallh%nzemllghT}%&tsplke wheels

agai nst a rubberi zed hése s els
COfEBaWP%\c‘fet’tHﬁléted fisfeee 35 coptiang te ded éheéheéh 4cipn therserend Mermis@y print
endid@osheet 604 into the second Menjet TM print engine

603. Referring to Figures 12 and 12a, the paper 604

pass defefringm Fipeesdd phd e chgpap@tco€ pgicsn fan 60 duplantprinhdgines 602

andbeg \%ége tnn(?%ﬂeﬂaqmg%glg%%e ?Ee e[X V\}gcp]%ge ]-JI;IS 3 Ipe%vf&é Q?\ﬂw@r%@%ﬂ? %ﬁ e?axle 670

with & fpravst SUI?PGF redler aqd 6110&1‘1’2)'!“?1@?13 Pftbﬁ\/‘alﬁll spikeywhesls @id shmaegpetrey actlon glue
whith aed Soang a)ae/gmra@samy 15736@ ﬁlbﬁ&d%ﬂ zUxﬁ%tal whpel bracia %nm}é%ltaﬁssoned
ax e as npunt e 0 a uppor
rorfid i 35 PP e 59 PRkt B Gl ool 4 s motor
powsrstthis ¢almehafpower ed axl e 670 via gears by action of a
canshaft. A separate notor powers this canshaft. The
gl ue Wisekp wheskastembly 6B7Qnsistyivd p saridallp hollgw prede €70 alith y rotatihg cowpling
for @% lgfe QubBly Wbk B4 B drPth&tnk Gﬂm@&u@b IR axif 879 doftctOio W& YRR, Yhich
se 641 fromthe i g e 627. This axle 679
absgrgshﬁig&stvg f’ &3P aail eﬁtéorwﬁrg%q% ({’% g[ﬁs A molded housing 682 surrounds the glue
wheel, with an opening at the front. Pivoting side moldings and sprung outer doors are attached to the

metal bracket and hinge out sideways when the rest of the assembly 673 is thrust forward. This action
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absor bs adhesive by capillary action through radi al
hol es. A nol ded housi ng 682 surrounds the glue wheel,
with an opening at the front. Pivoting side nol dings
and sprung outer doors are attached to the netal
bracket and hinge out sideways when the rest of the
assenbly 673 is thrust forward. This action NPA152-SG
63 exposes the glue wheel g¢dhrough the front of the
nol ded housi ng 682. Tension springs close the assenbly
and effectively cap the glue wheel during periods of
expoppg Eieiglpp el thrgughishe fohiend the @@MBWS@Eﬁ? Aengiot breingglclpee the assembly
andVIR@lvel 365 hl w2 GRSt Menabiii@Ppl i ed to one
vertical edge on the front side (apart fromthe first
sheet Astfie sheetl 0 pa@RERtinto MS glid wheSl alseratlg PO daedivel QW]Sbhbcﬂﬂb @ne vertical

ook B AR s S0 o MR it o

assgfiblp608ont rol | i ng processor 750, a fact ory installed or
field-installed network interface nodule 625, a radio
transcei ver &transcelver controller 753, baseband

T20i r c ANNTER GONTROLIERARGHIEGIRBE 5 RF resonators and
i nduckhemeipaes ginter gerdplier senpiety of anepfeollpe oroesswo 750( Rfapry-installed or

ﬁa@‘ﬁﬁaueaslzmmuat@waoarel @k, aelaab nals&oat %%tz\te%scoZMa B8 thaseband

mr“rt Q@%Watf&at TR % é&ﬁrf%“"f&’rs apfl ét’dE%‘Fit FS& 9] gasis tagsRepgessor (RIP)
DSRafd| éplegd priurengiset dontivllens Tdoa tunie7 601 thathrokemd 638 Gind\V64MB of DRAM

651 OCAlsr M LE8SS14. N€t page pens 101, senses the help
L ton 617, lglgontrol s the user interface LEDs 613-616,

an d faedsuans pr&ysa& RsQRl ez,aﬁmt;&ao-ﬁwﬁ t@%%’ao&ﬁa afdVin RIch ireless
i ne_controll ﬁrs 760,

e P et R s SR RS e LR AL o fecds ad
Syn'ﬂh@m:omb RO DSM J5Dand peistSogine AofirotiafnMadn it cadsiets ofd imédidmy@rormance
gEI‘E{al— o?enlgicﬁSrocegsgp cl)n%l%nggrgceysma’? J'otnglnnu‘?‘a%?%h %l’%r prﬁt engme
e Ps rasterize a conpr ess page

confeley oD Yin thgh-rerdptriel et¥age printer's conpressed page

for ﬁﬁgﬁg’ print engine controller expands, dithers

and p SP YA GE R ©OmPEss ppge dﬁ%@?ﬁ?f‘sat?gﬁ netRAgHPrELer /eompressed
pagorfomith Eadl [BHO0enigine c@abllet Ie)fpﬂndé | ditgers aid PinBrpa@OinPRg &S it Bkociated
Meg;%e{t}ﬁ tpgllpl%eeaé- %g{% %g]@ésl Eﬁe%lgg eglat rﬁ)ﬂeti ﬁp gages cr E:no n{]j’ C}Ihe p?exrpdr rm% %ngme
congrpiprrpeinioth el of eheey gOutatory ol s the paper transport

and npnitors i nk_usage in conJunctlon with the master

QA chifp MBS Prifth ensing enfrofler 1053 ¢opirdijae RApST EpfisRpr ARAMONYtpE ink usage in
corfiinttioh @fth BOMistedQ A elip 665fahdasdinin®@imdey QB%M8p hal ds t he

software for both the processor 750 and the DSPs 757,

as welhp pidrger comrblieg el flash memorg 838choldT Hhie Sofiwgre d@ bt che tpecedoir M50 and
the @gf@fsy a@é&l a@tonﬁg.ﬁ’gtloﬁ r!laFEEThis-I;pgopQﬁ RGER 510%%97 at E%%?&me?sz

and di g| tal transceiver Conponent S scel ver
cont rigk bl%éessz%() 1P 792 &RRANA 1edstedet domporfnts (@rﬁlﬁscetver controller 753

nt egr.at ed a single controller A 656. Anal og
ond AR B0 7o Pl e 5 708° BROISE AS IS ol KR ponens (RF
cirquit d26cand RE re2&Blorsandinghiconsi 7d@drd mmovitled Gpase@iae BFchipiicp THE Retwork
1nteya]r§ Iﬁb%hl%!ig(ls sbﬂzﬂa@r %u%(é‘ %et?%g ﬁﬂnﬁer? glﬁ)w the TRl a)thﬁdc%lo%l H % factory-

printers t wor K connect
selqmg@f)lbt? selected Flash memory 6358 and the 2D256Mb1t {(64MB) DRAM 657 is also off-chip.

The print engine controllers 760 are provided in separate ASICs,

A variety of network interface modules 625 are provided, each providing a netpage network
interface 751 and optionally a local computer or network interface 752. Netpage network Internet
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sel ected or field-selected. Flash nenory 658 and the
2U256Moit (64MB) DRAM 657 is also off-chip. The print
engi ne controllers 760 are provided in separate ASICs.
A variety of network interface nodul es 625 are
provi ded, each providing a netpage network interface
751 and optionally a | ocal conputer or network
interface 752. Net page netwegk |Internet NPAL152-SG 64
i nterfaces include POTS nodens, Hybrid Fi ber- Coax
(HFC) cabl e nodens, | SDN nodens, DSL nodens,
intergpees| inglude ROTA rmeeslersy dilybrid BiberrComnt (FGY cabdx modpem ciSBN| romlems, DSL

mtﬁ@ﬁsj Lhkefie ﬁ*ﬁkc@@@@ R reht A8 ﬁ&ﬁge\ﬁé'ﬁtﬁm cﬁﬂgr ﬁéfeﬁlﬁileetﬁdﬁscell/&sc Q\-‘ d wireless
transcei vers. Local interfaces inc | EEE

10%&%*59 h%{a]r e g rliopal terfsegs dnofeds fHEE i%éa%r@le*rporﬂ, 10Base-T and
108 abeeT Bidtrnet, USB andSRISB, EED 1394EEEwira93(hd (inoﬁseéMefgﬁlk horﬂd’hd:tworkmg
.no WO n C
el R ROl R A RSk U0 o ek . Tl S 51 iply e co
be pysd s therpetrigs agivorlsterlenek i nt er f ace can be used as the
net page network interface. The radio transceiver 753
commuHiecHtieEHvVIHE CATIMUBERS &7 the G icrised RPN HA banthagrmgily used by
cotde@deltplione of altea@isvetyah Ghﬁhﬁlﬁaﬁed AGHI mcﬁﬁtﬂﬂ,tslcﬂdlﬁﬂﬂy aﬁdl’}nédhﬁ (ISM)

ba%in%ﬁi/;is%pﬁ %g%%y 1%%%% S% go d&ectlonﬁc%rgaée mtergerenc qfree qmmumgar‘%mn

S requency iMg and
det ecfye %ntt:rocoﬁ)rfoﬂé{" O?f?onhlﬂ/t ﬁJof‘p%fa@p %ﬁgrgieDﬁa‘)Mkl&%ﬂD%‘? interface
The printer controller "optionally Incorporates an

for) fmewgs e DavisedAden devtes 8ﬁh £y TeDage e, Ingg alterqafiye embodiment, the
prifiterQigds thic MpAd@érice' BiGptbrt-faf@ CorfihARLLDE Wit &8abBUGKTigaSd RELQIGR.
canmeras. In an alternative enbodinment, the printer
uses the IrDA interface for short-range conmunication
T.2d0 t h RASTERIpTONOPPRIGUNEd net page pens. 7.2.1
RAST EBicZ Ad @i prabissoPRIONEY iEivenae vérified mﬂmmmmﬁges@/bu@ o1 page
b it Eﬁ%& A@g@!ﬁ%%y Slabbie 80l PepdofUMENL S page Tayouts

ects, It runs t appropriate RIP

S Of t V‘ﬂk@sp@7§7hﬁte9§%§ch7p§ge de;l-chﬁtlo@%?cﬁcoﬁ%ssﬁﬁ’c%s@eﬁh%%a&%&e The

aﬁdae description and npress the rasterized pag
MR R OrTHE Sl ﬁonwrea%‘% S8, e g e HhecBmRite o paipeglance
multifR ESP$ 1A tarenmehyDSP Trhseerisd d190paesd pagd Fhe DSHs @@dﬁ\h@d ®IKeR busy since an

arb tﬂumﬁ? P%g%dedc‘ %95 4&# tm e%grhl Ess%rgdﬁ'ﬁ tm rrnloS Zﬁl&hzs sg'etggy on y?eads to

PmﬁW@hﬂPﬁﬁWPWUW@@W“@ﬂ”ﬁﬁ%@@%%@é@mwﬁgés can, in general,
be stored in nmenpr This strategy only Ieads to .
pot en¥ PP TRERSS TGP PREE; PICHRIOD G eEARdr e &t qaRtpreirsghution bi-level
bmsdqoomﬁchds)lmmryt @mprdiddan reulikible €igé A Svhich fdriepapag e compressed page
niescription are rasterized to a contone-resolution
I'-level bitmap which is |osslessly conpressed to

n e g li ]&b RleGred hiRk tITﬁaﬁpﬁ tMrﬁEd g%@ ?iﬁltaﬂlg E&de@f\el};a%etagg 9{?&36%9 gldabout

e infrared | ayer of rint
Slxﬁ%fd‘éCtht?ﬁ'% %ﬁ Froded te Breh e ied %ﬂa@%ntfa&blté aafla%iiawoﬁﬁm abweh tag is
geriatéd Rihg fan@hatiocachitoted ¢h tBN0RpeSed A ipgde | D, tag | D,
and control bits, and the data content of each tag is
gener’léat: ehindprrdessgr 7@spassed bgk-fodnckaprge $tagesewd thendltph:&d print engine

28560, RR0&. ﬁlg@,%nerﬂa@ (BB e @%@@ge & PRSP memor,
“back-to-back page | mBges exe g
and starts the page expansion and printing plpelme Page expansion and prmtmg 1s p1pelme because it is

impractical to store an entire 114MB bi-level CMYKHR page image in memory.
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controllers 760. Each print engine controller 760
stores the conpressed page inmage in its | ocal nenory,
and starts the page expansi on and printing pipeline.
Page expansion and printing is pipelined because it is
i npractical to store an entire 114MB bi -1l evel CWMYK+I R
page i mage in nmenory. NPA152-SG 65 7.2.2 PRI NT ENG NE
CONTROLLER The page expansi@® and printing pipeline of
the print engine controller 760 consists of a high
speed | EEE 1394 serial interface 659, a standard JPEG
7.2fe c o RNINTARGINELONIRMAER d G oup 4 Fax decoder 764, a
Cust dThelpage feamsioh aaigpiowigtpipeling Bf the ptabengific @usdlIBMGD a@hsists of a high

spe%cli] féﬁ%%%ﬂ@ﬁal fuﬁer{‘a}:ensggl aos@aqc?aﬁ.{ .f P%Eir@é;olﬂ ’J’6§J QI sEaruil@d %ro?%glgax adecoder

custominterface
764 g susir hatftorer{gampesiteronit 7 &%, p ewstora% e@v@éﬁr aﬁ(fes ligerjoagerdiymigiepunit 767,
andadubi&h SRS the WakncBv HitheR@e i s | oaded into DRAM

769 via the high speed serial interface 659, the

Pr eVi Thd Skt éngadj&ﬂtr@la@ﬂiolo‘@erﬁt%aﬂ af doGR bulBEAMVIMAGSr. aﬂlﬁie one page is
loa Sn?tg ?ﬁﬁ\p/{%ygf ﬁﬁa?gj %Eléeé‘ terlel rﬂge}r{;ﬁet&% e pr?VWgsl)bg@cP ? ]yﬁg{s read from
DHA_dYa?j@dnd @sngl fhrppghctheshing @glmmnﬂvélpr pp?a@r@ Prse the page bas fiii@d printing,
the‘}b%?}st 1040888 pi@fedtife RbtRE bR 16¥2ANds (at 763) the

PEG conpr essed contone éNNK | ayer, expands (at 764)
the Ghewpt éagEaRmsﬁmuﬁee&gﬁds dai %bﬁtﬂeﬁjPEblc&ﬁﬂ&eslseﬁ)é&ftone Rk layer,

t .766) the bi el ,
o ERAFTONG GoERE TpagmPsinCt s TRbGS Tl ST 00 oe vhio
netpdep tag dayprageedrding to tﬁEh@ yaebidinglt ia gationdl.2, ki ispafadt]. TigScond stage
dltﬁeﬁeﬁatcﬂﬁf @g %OM lél\/hq{y ?a{fer Qﬁlﬁc&ﬁ}m&%{t %%) ﬁl@tl)plz»@ﬁﬂan;khgyer over the

eve er over resultin | evel
B e G T e P ] CYRRARIN o 4 s p ot (o
76T) lﬂ(ﬁrfpﬁﬁt&@ oﬁlt’hei Nfeﬂj’eﬂﬂbﬁ]ﬁlﬁ:ac( ﬁb via GGdt)of fn&rbuﬂé’ré Moktd@ thedd 1ihd Wiffers are
stoM@? nx{ g ;C-)g n u?‘ge ?%aq stF%a prmissﬂi;eet saXOf L nef El'i?vele%ot Satflivact[udmg
Tix4DRANM theTemjbt™ryaintheat] & §fevigphd pinthed freerBeexy 68 h annel s of
bi -level dot data (including fixative) to the
Menj eViw ssrerah tHetadieins Qongrpliers: FAE as¢ juppd e aitisinn sush fagde a duplexed

con]i@t&atlomhlﬁé'j/ a?@‘s’;ﬁ&@émz@c[ Vit sﬁaﬁ@i ﬁ}ﬁ s‘}lﬁngig'nﬁll ’J7§r§1]1c1)7 62 @hEengine 760,
n u exe caonrl
sl AP MR ERGES 8 7Tk v ey aonT TRy e %%%%{fd e,
770. qulp)/mt eggréefn}’oh?otller%glcgn ay:f folbw epegé er%ct,esesor 'K’b%?r anchromzmg the

ext er nal Bres t
paggiexpapgion FRORIFING ptpﬁ@eghmﬁg@alg thie méntheaméiﬂ pieiadrv-seergiseriel b 773, and
co %ﬁg& 5ﬂZﬁQm@Qﬁgglns a Iom#speed processor 772 for
synchroni zing the page expansion and rendering
pi pelih e 8%C adfidng of thaGptpafepripted, hﬁﬁ;ﬁm%@lnééb&:h@rmts 30 Letter pages
S ri bus 3 cont r ol t
pe:IJ nngl%er agc%g%’%(%é .9%4ensllon 0{ ﬁe pdép @(,?qv%mr% aolrl%lg ra(t): g}t%ﬁe 7 att 168(P JP In the
12%etsionsenf the péigage muptep thie tyro peinigpngiess cash priints#p iLeftespa8H ptremmalong the
sho HetsensiBHESt t}mp‘aéét (g‘/qu 808k 4 e rit@@fgl 08 k@ﬁnﬁﬂeéarfmoo;ateg El‘@ WQ@G%]D] the
giving a line rate of 8.8 kHz at 1600

OP%%g Squenicyo e 0’@?15:? printhggd, whigh "h@f‘ FstigRs desien ppceqds 3(?% t wo
print engines each prints 45 Letter pages per m nut e
al on U%he s%ort di mensi on of the page (8'/z"), giving
“a line rareof 10.2 kHz. These line rates are wel |
wi t hi e PeReEe S BeYitry SFiFig meriaysmsoreehas g effer ggods and services

to qRstdnithdN@d dor cotdinerd tol select A peyUBI tBRE gd@ShgRrvesceeds 30 kHz.
A customer can order directly from a catalog browsed and printed dynamically via netpage, as
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8. PURCHASING 'L. The net page system provi des

ef ficient nechanisns for nerchants to offer goods and

services to custoners, and for custoners to select and

pay for those goods and services. A customer can order

directly froma catal og browsed and printed

dynam cally via netpage, as NPA152-SG 66 well as

froma pre-printed catal og gglivered by traditiona

means. The custoner's dynam c signature, in

conbi nation with the custonmer's uniquely identified
wep evfromeatrhinted cad@siclivied puradiiasl mgnst r ansaction in a way

which is inpossible to forget. If the custoner

choosks cgpmgse dinpaic Sigeaire rEFoadinption With Tiesnsemet’s orquelsHEdeptified

pel’Q a&‘tﬂéﬁﬁﬂateﬁrﬂﬁ hhaddhasifg Ranbdction! ik Qval RBICH Bl iRAASLIe &Y BEEMS the @ omer
s are never reveal

st ed
ohiofF o, % B St AR i RE TE B et BRI OBl o th rtpeee
systea, therethe betoma tipalerhtakid detpibraremaber Gvaiss kotheoaidne énseitl that card

detm%mﬂga&h@%wcgnﬁ%mha&ﬁl Qﬁﬁ;&&hi&ﬁ.d in this section

are generic, and apply to t purchasing of nyriad
ki ndsrie Ew%ﬁ%@ﬁhqlsﬁﬂeydrlﬁﬁ% th8 sektibhARLdcheRd labMNp PRV chasing
: AEﬁP\I g ‘?%Ilcatlon user interface flowis
of yrjag) f @498 ¥E8Y | ection of documents |inked by
command arrows. A conmmand arrow i ndi cates that the

.1t arge&wglg &?ﬁ&v&ﬁcﬁﬁh j&d as a result of the user

pres 1.n on o
sour iéeac p%’ écam§o‘f'sr%r lgg‘gﬂ% ﬂgéﬁ ‘ﬂ‘bs\'i{gte ?S i{BCé‘F“r %fo‘sc’\?\}fnleﬂts linked by
comyprng ppdve. & ommendigrosaipdicat tha thpyiargdt dehiesit §§ pfint@l)as a result of the user
prebsﬂlg 'tfﬁ%&ﬁe%n&%mﬁm bits opfhe Eo'ﬂl%e Ea@@ %bltlé &%Q&Eﬁ&&% l%belled with

causes he tar get docunent rinted
mﬂl?ﬂ%@f?fﬁ?@f‘ﬁé&ﬁ%ﬁ % slassy (f %?b‘é‘i‘caful‘ﬂéhﬂé wn%?fﬁwpralﬁg% qowwands causes
thetthigy dbcyipent &l lieypr]htad/ ittouizh REERE coninti@dserhdy@sbbiSthe dafe command arrow,

theg 1|c£llgﬁz¥ve9 eren Hgééffects is inportant to distinguish
age docurrent s and net page fornmns.
Do ¢ UNR B icAb 0N e Als gunw;&q 4 BLRALTRL
commndlgpg&t tons S\/\:itw can tb tp essee{vvé%1 ré?’?]éé%uﬁrsnglﬁs 3o netpage
forpry Hoggrnis f?fl&aﬁéfmt?drwfswmnr Briveb s SEREdnkE hich b pressd by the
usekar ﬂé@estlfimhadldfoﬁﬂaﬁdh dr&oﬁi@&ﬂéfla&gﬂ Fokif, ﬁlOd'dﬂiﬁdm todﬁlﬁ“ﬂ@ BiteSnormal

doc g’n?s gl?o cor?lﬁ.lﬁ mplq][unds wigg‘h rtaP] béAPl eﬁ 1n l%at 1{5&1‘ ’E‘hey 8r0¥13e tllq?’]ﬁ%/}fm with a

dati*ré@htam@msw tIt lSsalsaI @@fulu@eﬁlanlhguista bdiwsdni dnguniesty vihéchvweatpin generic

infERRIATBRL SocthG RnkR @5@1@111:@%@&4 Seciticth QIR Ht@Rfon between the
docurrentls which contain information specific to a

useh a3 ARRUSHHOT PRFIQ CCTBITSTRY Re BT e P“B’é‘é‘i“’"%tﬂ‘ah %rjnagazines sold at
neva pytnilsC et adeerTtisingepvatens Gnadoadete it mbliAylake Kore- @iy moesb pre printed,
t
inc bcj}\aée Fo? ?Jga%n EIQ %ul%cl:f g?n?rénggxgzu n{teéerﬁgra&rg F]rgnte% }thca% mrs e% may ofo course,
alsqﬂe?ra%er%ﬁwnéne% ‘bpe npfpage piftan tireigsponsp rpcqswm@ts N¥srpecifc docments
e RormaMDS Adididatoh @3 iy (B{J E@e‘qﬁ@@ﬁhﬁf& ﬁrr%gonlseno BlePrefledd i’)gﬁire 48
cat ons cour se, enerate

u .
shogfﬁa lgrﬁlgncr t 9?8 r%%ebeé% éonﬁr‘)? htaéllser slﬁamf & g(ﬁarﬁglé9£0anﬂ §éllser-spec1ﬁc
form 8uest s. User specific docunents and forns are

normal |y generated on the fly by a netpage printer in
r espolstpeges whighs particineiq e 8 uiser inkirfgeerfow4@e fugheo dsscribed) binahsirast page
layS&C Hrﬁéﬁ laﬁﬁpmayacogﬁﬁ%ﬂl&ls kI AP dhent@ MR whRE GisTd énique style to

ocu 1_1r % and a user-specific
differentiate it from the others. As shown in Figlire 49, these include fixed information 994, wvariable

information 993, input fields 996, command buttons 997, and draggable commands 998.

When a user interface flow is broken up into multiple diagrams, any document which ijs
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form 993. Netpages which participate in a user

interface flow are further described by abstract page

| ayouts. A page |ayout may contain various kinds of

el enents, each of which has a unique style to

differentiate it fromthe others. As shown in Figure

49, these include fixed information 994, variable

i nformation 995, input fiel@p 996, command buttons

997, and draggabl e commands 998. Wen a user interface

flowis broken up into nultiple diagranms, any docunent
duplisttedys shewn Wit od @dingin alichythe main daramswhidhdefivesdi- t h

dashed outl i nes i n all but the main diagram which

defines it. . 2 PURCHASI NG OBJECT MODEL The
szpurch%fg‘lCH@S‘Wo?‘é‘E?T%‘bFél revol ves around nerchants and

cust ot rPSfchaEm:q‘?J eﬁt’élroéﬂ aqwlvq’s eouidarsrchantslandrbtryersini qu e

identifier, nane and ot her details.

mer ¢ hEAsk msre*ef"ﬁ Yo P‘g'ﬁpﬁ g&%hahlwfqé% BriBer 2gvel i3S appte %Pﬁh@rrﬁﬂaﬂs A
mehaw 5adds tyB0By {esdi@edns inmpHlicgtioh Grovider 80 slbwh @CHigute 22) dnﬁn'eglsn'atlon
ser§t-§ rlYefE‘ &l% pur%o?{ (())ft rf{lel?( tg%li@%gye}negf afl ]!(‘_::?%l%( Cl}:StI'(]JI[‘ngr%F 1S r%%tg?{(]) a partlcular
merﬁé?né Pinendheygn idgptéfiehGbowhioh iy wiiang Withinethe @@ewﬁthe harficglaymérchgw. The

cuéMnIeh identtibras e QRe iP5 dine aﬁﬁfcﬁtloﬁ Hie@ﬁosnﬂfo%rb? 2 rdgMBation server 11,
%‘6 oner dentlfler is the alias id

g Rimes £ LTS s P R a%%oowh%fn?r@@?té?ﬂr rgge wer 800,on
theghentand, dah be thEasthme wding merbeSd herckgpsesent s a parti cul ar

net page user 800 to the merchant 500. A netpage user

800, ksah merphaniffere p rangmef produnts 362 for ede, omisalypessentfl inathyfonn of an

orgddd P Qhtal0f SO MG AffaSe usfnaé%h bmcg ﬁ‘l@ MercRinf € Eataldd 308 rlﬂ? th@ user must
b roductls 502 for sale, g % presented in the form
B 5iFh G imsativg BeShugt B ansghy h Grpaise i L ymerchan

B;g\gsn@e amﬁr%%a)'r}? ﬁrla%sh ntraé:nilss g\%nain ??31 ‘whll?neeutﬁec ugc? elflf)gs% dmn%am is shown
in Bgtiny- abl e to conpl ete an order with the msrchant The

nmerchant class diagramis shown in Flgure 50, while

the cAEpuwapd depcgigtongf agwamerideriverfeapibe demiliqt g ceresppndingnetpage
usehame and description of a customer derives fromthe

details of the correspondi ng netpage user. Each

cust Chwelr cubtaigerdradn Bistay i plympa ot 0% brldcbippifgDBid@and 509 with the
meﬁ:l?elnp %%sﬁ%ﬁt%?é&@:ﬁs égo(%degnaﬁdirhsgd Ethe 07 &I newgnl?%r. nost

as t efa

recent of each is recor use ult on

any nev Q68 haFaCcdumtSO WRE thd AR rcRdht ﬁﬁé}pﬂéﬁdsmalew)aﬁahce of all
rchaﬁt whi ch records the net bal ance of al

. the
VPRV 61@@%"“’5 FIPEEEH" PATIFERCS: HARBBIHE °P a??FéaFFfié“% @particular
invbicegare pageind tisecthotithawsowinat @cbumisbh a particul ar
i nvoi ce, are associated directly with the custoner
accoUeeh mggner s e hisleyof erdest SOfzechan hwagicopnptatyfof @mgletion as reflected

by hius SBC Pheloflie1PdidetabUs MbwiSth 8 €. conpl etion as
reflected by its status 525. The order class diagram

I S sawbrdens(FiiQinigeelbident fdGlikhia £hd €Jopddd the inSrchini puel y
identified within the scope of the nerchant 500.
Each order has a status 525 which indicates whether the order is pending (i.. not vet

submitted), active, partially or fuily shipped, cancelled or completed. An order is not completed until full

payment is received.

Each order consists of a number of order items 512, each of which specifies the quantity of a
particular product offered by the merchant. Each order item 512 also includes a backorder quantity 513
and 2 quantity shipped 514. The backorder quantity 513 is used to register a claim on future stock when
NPA152-SG




Each order has a status 525 whi ch indi cates whet her

the order is pending (i.e. not yet submtted),

active, partially or fully shipped, cancelled or

conpl eted. An order is not conpleted until ful

paynment is received. Each order consists of a nunber

of order itens 512, each of which specifies the

quantity of a particular pg®duct offered by the

merchant. Each order item 512 al so includes a

backorder quantity 513 and a quantity shipped 514.
theTehig inyeftidiant eletentcpteaintoi oy Bilsly the onderaitymt Gher @gritiot bivpa G & uwed to
recBid ﬂfeléﬁlhu'lzﬁiv@(iu%llﬁf a\@m:ﬁ? shipled\152- SG 68 there is

i nsufficient curren ock to fully satisfy the order

i t em Eadin6rd@ ban sl dbspeisbi PiRepditkdiad Sayiehelethdd, shiB®m@ belirds19, and
hiS Ul méhﬁXﬁ guantity actually shipped. Each order 507
Im £35s0Ciated with a particul ar payment method,

shi p pf"h@ %oaq%ﬁ&sof ﬁ’lg %1311"@!:5 ible S[ggrﬁ eJ[ lgghongrp Sgw? ﬁﬁjtlap Sp-gﬂgent method

nost connDn pos paynent
clagstiiagrm in gt Palheent ofmaytradmetiada soreticd §y ammwlapimgma@t will be
spdoific to-ﬁﬁhem&&fant(lfnd &mm‘ereﬂﬁt)ﬁﬂﬂ:&nﬁdd@ﬁﬁic@@m B¥rcint depending on their
cm@@f %Iar merchant will be specific to that

Fgﬁﬁn and may be different for different custoners

of t r

etc. ?E%E%: agc%Bﬁ ggjgg%ongeﬁltoﬁ IégSI I’Snlelsf?? tﬁedltls%r s dn%{g count 820 is
dehifed and ﬂ!eWénseféle? apgearf»@p s et wrcregarrecog gapment debi t ed, an d

t he transactlon appears on the user's netpage account

st at BT R FHET ISP LD e PRy HER CostraTRgepunt S06 is
detBid® andsheuisee ¢ invbine forpeymest. cCust oner account 506 is

debited, and the user is invoiced for paynent. Wen

t he p‘iW@n ftlegr prey farmy biveiee prampene methere§ I gel uEd, 2 pre farme dhyoiee is issued
reqRdshepRLTAPnen TV Bl 6Rer. WhinDatheesh is feQFRE 8l LbMs £E §ippay ment  of

the order. When paynent is received, the goods are

S hi ppeetn kSR of Mv&ﬁﬁaﬂm@ﬂm&ﬁidl YT YiseP yyiRntis pdchO dhda i@ goods
regSiusgd. paynent is expected when the goods are

& I'vered. When the SET paynent card paynent nethod
519 i Whetl %% Ttpta]ﬁneﬁto(;a{d%ﬁ% tdrhc!ﬂtg)d %ETIS rﬂ?eﬁ rﬁinéorre gﬁ{dgé §§'11 payment

linked to tﬁe user 1s use to ma aynent accordi ng
carg g2 ltlﬁ]éed HORGHEST isgpep tﬁb’f“@‘ie awyatent awa@wg fon rﬁwh%ﬁﬂpr%%rﬂd
paynent thod 520 is used, th paynent card
i s us PR YRR Sliod A H%d’t B¢ %Pﬁ%ﬁeﬁ BPigpt card is used to

rm¢wme@mhmbemgeeﬂwUhmmhabmhmmﬂwandmimaﬂmmamquwﬁmmguhgmhmcn
ms@fﬁtmnkzvﬂéﬁﬁ&&éstﬁ%ﬁ@la?ﬁﬁ%%?%?t he part i cul ar payment

card type. Involice a ma i nvoi ce paynents are

nor mih\loiée 0 Wnﬁbm@mé‘er}ﬁ%n@ rarerﬂaﬂlﬁﬂdy Rhslefith a c@@&h)r @dney order.
c:%, %% B@égents aqe norqa nmade with a check or

& Qgﬁe VeFh Saﬁfnogrﬁilb'ﬁ?dﬁ&%‘fhﬁﬁd%ca@‘m whi ch appl ies to

a par’fh!a (s:elfl lotgsgﬁpg A dquﬂﬁge%;ng%h %gpthe ar[lcuiar order%e enc[s on wheitlﬁar the

shi pping a ernat ronal
ordergshipping addresstied [sgomtstioer infmdtinel w@lr ©hpagy ttd the location of the merchant’s

warehouse. Typical domestic shipping methods 522 include standard shipping, second day air, and next

day air. Typical international shipping methods 523 include standard shipping, airmail, and international
priority.
The most commeon shipping methods are shown in the shipping method class diagram in

Figure 54.
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war ehouse. Typical donestic shipping nmethods 522

i ncl ude standard shi pping, second day air, and next

day air. Typical international shipping nethods 523

i ncl ude standard shipping, airmail, and internationa

priority. The nobst common shi ppi ng net hods are shown

in the shipping nethod class diagramin Figure 54.

NPA152- SG 69 8.3 PURCHASI N&9 USER | NTERFACE The st at us

of the order determ nes the allowable set of

operations on the order. Wile the order is pending,
8% he URWERCHESHTE YREBWEEREAGE mer chant's catal og and add

i t ensThectatulef ik oy detyrmaees thewwtiovahle sete@p st on thiveprder. While the

orddf Q%Endméftﬁeeﬁsert armeL e 1N dw?cha?rft"p @ﬂtgl(;geaqd acfdhfc‘myl%%[e §6Bing cart which
ayment met h dress an

fepé%?"&ﬁ%’%@n&ﬁ&ﬁﬁfo%e ‘gi’f-( fﬂsulinh%eddlleor@?f %Sﬂ? 1 gipg ﬂ?ﬁ?yﬁ‘ﬁ%tdfleth}e@ shipping
addrésa agishiphivd oetsddyuntinkeyordp B|ﬂ111§/$h1b]ﬁd IA eakee oﬂﬂdusly Qhly apphes to items
noi)'g{dsg{ﬁ&q vb‘ehrrsl lrFtﬂ% %har%ﬁ (i:s%laeq q’RI l%ern% cﬁ:le&e ord%r 1%' rélF %r anﬁ? tg? qutalﬁlg ordered
ungilthe dgmsgreactially shipneg. @mtlﬁp@mease@ranmett\yo qviitabibiy stelpayment approval.  The overall purc
subject to availability and paynent approval. The
overaII %urc 8.3.1 Locate Merchant A merchant can be
bcat'wg? |n or searching the gl obal netpage
d| r ech Besghagcan ‘PFéO%@é?Y bEowsHEAr PR lglobal petirpes Elaetery orhgyuser’s

owd [bS ks, %ﬁl&'d}k[)blhtet’ﬁ@fbléo Mbe tselg%mfté?é'dmh @ffe ﬁﬁh 5&%}1‘%&%&@@1{5&% al Ifétpage
| cal] on cror entr
publicl5h 880 Bpu BBy Bt geritoct ol Thb Roatironsits e poee

53pdde in BEO!inkT g the marchant’ Nprhduatkeitatog 58 héf e peharbdyshas a copy of the
meﬁflé?lg Yodin ﬁa%g go%gm%%ljevmﬁs enctotllrﬁer Lﬁ?eﬁ lthe @i!ltglggqgwﬁﬁe@a&ﬁ%% of
nmerchant's main page 530 from a previous
encounter t hen the catalog |s I medi atel y avail abl e.
838 3. Z}Bﬁﬂw&&m@at alog A small product catalog is

typi C@ Lhati pRaGa @dtal@gqs ﬂyﬁl&a@y Qfgél%d ﬁ{o a%&%?&%&r@ Tthna%l &Eko@ page
nply lists the categories,

531 si
535 Bk BReoran g sabmfrontscih [y ooh e pocket i 8 geor. This
is ihdiated aittiegedr yaterfideiflow in Beurerddi cated i n the user interface
flowin Figure 55. If the product catalog is |arge,
t hen If the pepgucs edtdldg ibbrger it meditill bt orswided gordaegrieH bitt i thay be
lmﬁﬂ:ﬁcab% pr]htrmar A6k oGt tox‘i’a &[eh&} wﬁéﬂea SR GihE (SRS Ia'Ie%até:goryalnstezu:l

cat ego when a user wi shes to browse the cate
ey BB (B P 5 oG FEHOR BERTGUESH E6PeBas (sebtikinds of
profuctatpadsanged dabaraatalogd | | of ten be specific to the kinds

of products represented in the catalog. 8.3.3 Oder

I tem Many applications involve the user maintaining a
830l | dddprdtemof itens. In the screen-based version of

t he ayi iap@itations, intohe thesieer' isairgadidgeCtdliafion &f iteyaRi I6 @el syreen-based

verﬁ&pgpthﬁ\éﬁﬁei atiBﬂ., ke L@Q’.’si Joﬁé&én is gﬂzﬂﬁ@ %15 %\%@E&r@daﬂ 11;{11115 added or

user t ore recelves | nmme
remoyidy Eleerusehepsiantgesives redigte [fqedhae wien thewglleptioh [ckanges.gfhe collection
ma@refl@t dn efo@@irRipRAtlisd 4 Sbppin@d c&NQPPI Ng cart, etc.

In the netpage version of the application, it is less practical to re-print the collection every
time it changes. Item deletions and quantity changes can be marked up visibly, and so do not necessarily
require immediate re-printing. ltem insertions, however, are more problematic. In some cases the entire
source list can be used as the input form, allowing it to be marked up visibly. This may be particularly apt
if the source list already represents a user-specific subset of the complete source list, e.g. last week’s

shopping list rather than the grocery store’s complete range. There will be cases, however, where the user
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In the netpage version of the application, it is |less

practical to re-print the collection every tine it

changes. Itemdel etions and quantity changes can be

mar ked up visibly, and so do not necessarily require

i mredi ate re-printing. Iteminsertions, however, are

nore problematic. In sonme cases the entire source

list can be used as the inpgg form allowing it to be

marked up visibly. This may be particularly apt if

the source list already represents a user-specific
wiks prinsagty be fnakifpsseleeing| fome cgoplete entalogsthe cataleg may awh bevmalk hendreds of
pag%pﬁﬁ)go bRt ;Jnht%(i m{dacfeﬁ\ﬁefed hlhl?ennagl h§ncg ft %Qﬁgﬁecﬁgxqﬁlﬁtlpﬁ ugé) m%lngtt sfritable

e. There will be cases, however, where the user

ﬁ”N Fpiaes 70 wil | prlnarlly be naklng sel ections from

a co lete c The catal o

Pundr Qi b oM 8 o 110235 o Bk ool PR g g Eech
catplpg dninghasbéth an <Bifprced art <bing- HutdneTrdesthf>Gnttamglidits pul-pags description of
'the| ﬁocﬂ&t53§ Wxtﬂ %Qiuﬁltltyf ﬂé[d Mﬁlél' Q’l fﬁlecfrﬁlr K&ﬂp the?i]&iué@@(y thte ghogfngf Eart and

Vlaalarge Catao |St0 prlnt i nt er med
ProjdgsRETRISIARE] it 1‘6’8 Guler- Bigsavoidskaing opriny %O@Pﬁﬂf the gkopping cart
evebpﬁrhe aniter 9 hakd anid Ta@ <li@b|]6@ttob ldﬁdit@l smTEkefu]degé Qe3criptiéd 538 of the

pro%uct ﬁut automatlcaillly tacldo ]%QO ‘he Sl \/\)P\F art {' co talflﬁ (81&1112%’ to cf'l %reacgf%zled in with

theplﬂ@ﬁu{@tdellﬂfbb&tdq@uls hoippdambe @@ﬁ@ Vaaml!e qupip\ordged. a vi si bl e
record of the itemorder. This avoids having to print
the dosReding on g TelE SRisHpiengt Bar be Prastienl i alsonlist cqnfeewf the
shdpﬁmg’idade)d tHe @rddiict- sp_Ehﬁc paad) YHowil, it @ thetattGliat the ProdiciPabddives product-

scription 5 of the product but
Spemlﬁ OP[[‘I ca ISOfﬂ'ﬁnaryval“ gSDAlr}feﬁlrseershopp| ng cart.

co nt a]!‘h@ ﬁrogucg]% ets 'vi%%lyg.hl%h QJ ﬂleatlr(\fl\ﬁ ?sg% bgchllsé Eg tdggeggdlth lale nm of the

quantity orde can
°“‘feH’é'S‘Eﬁ1}%€‘rﬂ“?ef Wéﬁﬁ%ﬂl@&bﬂ wﬁmeh@w@ﬁdmﬁe nature of the
order, it may be practical to also Iist the contents

of oppi ng cart on the product - speC|f|c page.
83ﬁome¢§wlﬁntga the fact that the product page gives

pr odUkbE ShOBRIRECGaR 530 TERTFSEtHES FiTnts plthe ﬁ“%”e“b'r’fdiir hoppigesgagia36 is
acde@ible h‘ﬁmﬂ&@ merchdhe pyae,Oehstibr Pape isSpati Fitlel dprrbot BKEfoln® ot 8 The
shog{{I cart f‘S;és ?owdes clcgi)g\}’l § gné glgce tosre\tqgvgtgecgrdew ar‘fd na‘%hfenapcﬁarlne eSOf the

ser, transaction nu

or de r'[hg @ﬂe@koﬁinfgS t|§ 4% - acc%ss%ledﬁ'o Ln@ttcﬁamca'agee e pzl-d%ﬁlessm&@ ltMemfy

cart 536 represents t cont en hé current ‘order
Slmﬁ§a§H8ﬁHWHQhE%W?‘§§ém¥§“”ﬁ€3@§§PﬁF% from any nerchant

page,.  wWhet her .th age i s art of the ren or

for mT 88? ut ﬁ@ﬁ'@%kp K 0 odcle% ?ves%%loﬁr %Wpalg & cgess g’%i) shipping
methoth Y30 eptenpmetb@ $36d,roeder @wnst 136¢, andl enderapndfirmatior S83ifnSekctions have
defmMANERSns bdBLonGREEKQHbst Roct beRavitk. SO accessi bl e from any

nmer chant page. It provides a place to specify

shi pping &d&%@)iﬁﬂ%&e{é&mh 555@ SubRaliRihe S04 ald ARrbheliSer's signature. It
confirmthe or ec out form 535 is broken up

shawy g "‘Fﬁe?iém@’@@tagcg‘?% Shl@’fﬂgﬁlﬁ Ao PHEEH 8’§‘§°d5§§|8"def§i’fPlpp| ng

met ho 0

and Ojgl(lj %ﬁga%%e’ ths? 1?S¥r ITHI;. es t g%r tl’rl) dhgc%glg orm 55? 1& r?ﬂééci:d on the form,
sinepcthesghiarige rssnaﬁ%l@@dth@mkmmends émbfsreﬂmfs«d hp@qyernm thyedindgy ummary in the

ordiN@ni@halRh s&as ﬂ35ﬁ$ biofucs Q%nhg’cght PR RouSHHTRE luef San sﬂﬁ)ly press the

rdeg and c% pt ur the user's signature.
<update> button at the bottom o the form after making a number of changes. An updated checkout form

535 is immediately printed.

The <submit> button, when pressed, submits the order. Any handwritten change to any item
NPA152-8G




shows the current shipping address, shipping nethod,
paynent met hod, and order total. Any change the user
makes to the order on the checkout form535 is
refl ected on the form since the change is nade with
the inking pen. It is not reflected, however, in the
order summary in the order confirmation section 535f.
To produce a consistent cherkout form the user can
sinmply press the <update> button at the bottom of the
formafter maki ng a nunber of changes. An updated
inforimatiok @age 565 soppiB@rt ipsgei SAfrotihatkelt yage 5B hividch is faneof the order form is
aut&ﬁéth@zmy 'in?er]m:ﬁcﬁﬁ@ appm%pthp&gé Sﬁlg ordé’qa%kttﬁ’l %nﬁtedqu ?L@]gonse’%]ﬂ{e order

andwritten change to_any item

Sm?ﬁ@@%ﬁﬁﬁ#ﬁﬁ”ﬁﬂﬂémgﬁgOf@ﬁ%%ﬁlng cart page 536, or

checkout ar.t er. formis |

ot ontl IRSRRE R ot BrSite® s R 3 (TS oot ResetsPlp ssectn o
preTlh@'YO\S@@hlpderpis o5PF:ityipy # mweddres 530 <Ponsy), tacsedtlhefor selecting a
sh1ﬁ1r eﬁlethoﬁuﬁ% %ﬁéx&nw)f gfsécﬁ&t Ror tsglgctn@gca lﬁ?e'vm&sﬂ;”ﬁs@@%%m@ﬁt ILJI].I%d or

er. The checkout form 535 consists of
Spe(ﬂﬁ‘r"wr ewegymencagde 335 GHEN OO Seteiop it geviewing s lish pfsqrder o and
makifestiriuphiges SASt (Bigsre G?), p:etﬁ;lnl Tty sip@ingthe exera6l dén@mS pyR e 535¢
0 o sel ectin

wige 8 Bl RS el B SBFRRP sPeont Pl 2

pr eV'"ﬂ’nU %Med%&:goﬂ?m %ﬂ vaﬂﬁﬁ h@lgth quend%@%ﬁlﬂfemuﬂger é}g\)%usl used

paynment card 535d (Figure 59), section for rev emnn

Shllepﬂ’é afldrespes apd e aRf cardsethy t@ﬁam %R}“‘r‘ﬂj in e pudpri Fpupagy cases it will fit
corBEheneR: todees pfitgiloh @ sief)d shedotgagt.i on for signing the

order to confirm paynent 535f (Figure 61), and a

f oot dihe widerobeeippD 7 distm the tithres sedppdaihd sanaadzes el budrt parameters in much
h *eat]ﬁet“;a S dRdrfr dofhBbEoS sRedn of b EheRbh out form

© gaﬁy |nr engtﬁ)aepéﬁhfngeontt%ﬁ %ﬁ%ﬁf

preV|oust used shi pping addresses and paynent cards,
8.38nd tHaa Aaebaler of itens in the order. In many cases it

Wil sk canCQﬂVtﬁery &1&5&1& dalgﬂst MQntQ?eg%? the an}E}Eq Qlautﬂng their list of
singl e sheet of paper. The order reéceipt 537 | t he

ShigPing TS B e I %%PF‘E@% TthFVeC"“bi‘lifé’Fmtﬁ%ﬁ“é’FPé‘t s %401 i details
of indinddual drdess. ‘Bayrean wéiyan@srddr RBiclDliad fdt b Rillly shipéd, SlcSAIRH bRIRr.

of the checkout form (Figure 61). 8.3.5 Edit Account

User s'he giderdighi 30 gimaithe stws foo paek ordert Rrskisg thaiinfbabuedl asoiated with
each 'aﬁelr??é'lcﬁ r&a:@ﬁy' of 'tl{écolrdéme%ttsbﬁ bt ulnﬁl $h uﬁf’xted §Qﬁsr}ﬂ] Jﬂﬂl order item. The

addresses and their |ist of payment can
Staf&ﬁ A gn PrsT dfem fiﬁlé’FSrf“’B‘rtHf‘efrta“rs ofthe arafy it ispa: ?ﬂé‘te]é?% the pr?ffnce of shipment
iterhsranl batiatdad iteik abedciated Witetie @@nitaxdi t any order which has

not been fully shipped, as described earlier. The

order list 540 gives the status for each order.
8.3Pr esddit@rddne <i nf o> button associated with each order

yi el dse adgo@yipofilodhie Quatieies (i‘f&lmhqnhl dod3r itendd Wthickviarke 3ti1B&R tive to be
altelbl d@ﬁcg qlté&tﬂ URe tngcie &@%per(?rl; pr ss el’qub t}g buﬁ?’ %pd%fed ?‘e@eipt is

order itemderives fromt s Of T e or derP e i
profiged | as wel | as the presence of shipment itens and

backorder itens assqociated with the order item 8.3.

Edi t Teedfbirder Ruaniiee e MEE e Bressdhe s tufien @uerrder feesdpt 637 This
produadliat iotliradditifg theni 53 8tveich isihiGh inatréctsd folthe cB&kduV Brrl. @nlealterations

are made, the user must press the <submit> button. An updated receipt is produced

8.3.7 Receive Shipment
The shipment is accompanied by payment receipt 541, or, if the payment method is “cash on
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altered. Once alterations are made, the user nust

press the <submt> button. An updated receipt is

produced. To edit order paraneters, the user can press

the <edit> button on the order receipt 537. This

produces an order editing form538 which is simlar in

structure to the checkout form Once alterations are

made, the user nust press tf@ <subm t> button. An

updated receipt is produced 8.3.7 Receive Shipnent The

shlpnent i s acconpani ed by paynent receipt 541, or, if
delivigiy™  BRHEGs 54 hehithgdowsdheuge Hipapihe depyBEoSE tr?@tlonal means (e.g. cash,
ch&R ol Yednt carddi bxﬂ(\éﬁ%&@iﬁm@ﬁﬂﬂd‘ﬁ&bﬁ B lﬁhé QI\f@)aéel']ﬁm%ﬁﬁﬁetﬂog hﬁéyon the

the eliver erson, b tradition
me’hSéI& YbYd?ar‘ﬁ%y PRrOREiAte ayws%t"ﬁ %@é@ %‘%‘H’gﬁrﬁf‘&iﬁdﬂ‘gﬁé‘i‘lﬁﬁ@@)‘ 801,

SI rrpl %x/ nl%torq‘lerr}:%%(llgcﬁ'gtgre E%‘Xf autﬂorrz HF Ipaggnent unt% Ii.he ﬁ?o%s arf Ee%&eredo avn}l when
using @riiaygent methéd whvickiaidys athfn e@tmg eysmm t08 Ohain Anrpag@teoordine payment
authatloR @1oBfeREIE tdQEIREry L O4nl i) PayRie BERE héﬁﬁ‘iﬁé bvet tﬁhegoods
goods are de ivered, even when usi ng a paynent nethod
whi ch all ows the net page systemto obtain inmediate
Cosnlusma paynment aut hori zation. Conversely, the

de| i Vﬁl@){)rd@@lf ﬁﬁ)&tl&ﬁﬁhs %@Jn' Jeycn@@ymnltefeﬁﬁ‘dceclﬁ e handdh Qﬁlb&l‘ﬁﬁeﬁt and
esent. i nvent.i on has

““Jabeeg Eet fps%% Wefel?f“’P §'P%‘I‘18'??Bté %*P Yot S e B oY tH‘EﬁFkl%Fﬁd“ the
releventifields todt 2 syaer dfiotherarbadimats] differegriheal thn@mpeglﬁca&lpm«med, will also

falf \th\M hL ]Qx?t Pg{o&c hiaﬁlce greg}{tn_g\régg’og F ﬁclgcblldlnglg 1't Unut ln:eunderstood that the

rel evant ‘enbod
inveftip & petiriensdderbe limdtedtodlisspseifi epodinegfpdseqribgsidny the Wieffellt Sm°§léatlon
1ncfu&1hé d(Wluhdﬂts AncbiipGratSPbyl dréss-RReebn&eCd BFprdpfiatt. MBe RERSEMe nvention is only
ity t hedApcordlngly, it will be understood that the
|nv “PoT 1S Hot i ntended to be linmited to the
speC|f|c enbodi ments described in the present
speci fication, including docunents incorporated by
cross-reference as appropriate. The scope of the
invention is only limted by the attached cl ai ns.
NPA152-SG 73 CLAIMS 1. A conputer systemfor enabling
online purchasing using a formcontaining information
relating to a purchasing transaction, the form
i ncl udi ng coded data indicative of an identity of the
formand of at |east one reference point of the form
the conputer system being adapted to receive
i ndicating data froma sensing device for identifying
at | east one paraneter relating to the purchasing
transaction, the indicating data being indicative of
the identity of the formand a position of the
sensing device relative to the form the sensing
device sensing the indicating data using at |east
sonme of the coded data.
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2. The systemof claim1l in which said at |east one
paraneter relating to the purchasing transaction is
associated with at | east one zone of the form 3. The
system of claim 1l which includes the sensing device,
t he sensing device sensing its novenent relative to
the formusing at | east sone of the coded data. 4. A
conputer system for enabling3online purchasing using a
formcontaining information relating to a purchasing
transaction, the formincluding coded data indicative
of at |east one paraneter of the purchasing
transacti on, the conputer C548¥%®m bei ng adapted to
recei ve data froma sensing device regarding said at
| east one paraneter and regarding novenent of the
1. sensiAgotputec aystah afoi \eRaliling t «lfSlﬂiné oguithagiigl uk@E a form containing
. Interpreting said novenent. of the . sensin evi ge, as
R TR S S AT A T e
ideeityi of the BMMEIMdoTERast bid refelevie fintlof the figHthe L6MBIAGYHER being
data regarding.said at | east one parapeter usjng at
adfifedlp "B e indiptiny it form & eing K 96 HERUng gt lepi opfgegpmeter
relat@@as die@rdnhsingOYAsARME MR diEBh ALY Beih QinbiRRiIvE OF the iRntith of the
conput er , system for epabling online purchasing using a
foryanch 2cRAREIRN RF G scsHRGlekias Fedbhive &) the forg. the sanspgrderiassengng the
indidaBRS & bty at tAR sbBE BB thd\&abiflispg coded data indicative
of at |east one parameter of the purchasing
transaction, the conputer system being adapted to
2. T €CeITHE sfckeMBidRNSh WBiHRYiki GLIARbR: faRRiRld héﬂzging@o the purchasing
identity of the potential purchaser and the |dentFty
tragfactiqids psseaitedsigh 4t drastioge mmefof thagform.r om sai d recei ved
data, a purchasing transaction, the sensing device
containing the data regarding the identity of the
3. pot erihp aystepueicipin dr whigltingladesitiegsendiRrdesize, 3B sedsing deice sensing
: di ' [ ing at | east
s e PR Bt bR bt e b, LOLIIE) 29 T 1 0
whi ch the coded data is also indicative of at |east
one r t as| transaction,_ the ..
4'conpd?g%ﬁgggféﬁ%ﬁgcgffﬁﬁg%gnﬁﬁggﬂ?ﬁ%mﬁg%g“P%&h#“Phém“mnmg
infgmmspmplatiey iccepurégsingliragagian dhaforth éabtdingredqdaharintietive of at

of the purchasing transaction, and the . sensi ng.devjce
teadhorie Mardygtet” ot durchiiniCfignsichion, ¥he' computer 5ot Being Sqafiied to
recgivel aldtadfivra. a Fensifipedesigs tregardidg edidiiamidastwbrieC pararmaérugi@Sregarding
t he ice, the [ sensi n

epsi ng de , sensi ng devic q its
moH R e FRPBF e iFS PSR and o ey mfgent o the
serding defice hsait]lt’fsla’fﬁs tAsait atﬁleis_ﬂ ol pEhingéa fh_e&bns]_i]%&ﬁe&}c@,n@heg moved
ar ter of the pur cnasi.n {ransaction I s sel ect
reIREA PRACTGY SURE i RieTP g a4 o (9 PAHREGE Ue A figst some
of {he 6deadatd Gnd geattSMeplthOduta REFar®RE OSWPALRRhEEIae th iR form.

pur chasi ng transaction, a text paraneter of the
pur chasi ng transaction, an authorization paraneter of

5. the purERRREMGystd@ IR ChitlRy @Rt HurdRhFiloUuEnP A FFRL Sbntaining
. of the Furcha3|n transaction. 9. The system of claim

infgmation,yfabifg torfepustesiehiryicin e fopp inchding gpds detaruglicative of at
leabt! SHASREAeM) dfSthe purchasing transaction, the computer system being adapted to
receive from a sensing device data regarding an identity of the potential purchaser and the
identity of the form, and for identifying, from said received data, a purchasing transaction, the

sensing device containing the data regarding the identity of the potential purchaser and sensing
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selected fromthe group conprising: requesting data
relating to an itemto be purchased, selecting an item
to purchase, selecting the quantity of an itemto be
pur chased and submtting a purchasing order. 10. The
system of claim8 in which the option paraneter is
associated with at |east one of: a shipping address,
a shi ppi ng nmethod, a paynent4nethod and a card type.
11. The systemof claim8 in which the text paraneter
Is associated with at |east one of. a shipping

thexditr negadingthbiideniiit g thel frmgsing at lpay soerstof thetchdsd datad a
quantity of an itemto be purchased. 12. The system
of claim8 in which the authorization paraneter is

6. assoéﬁhatseﬁem/iqf Iclaixpéyirremhiclaﬂielmdédzdaté tsnalsd\lﬁéﬂ:a&e%aﬁ leaSt one

m. of
paljameter Q the uléc asin trantsac 6?1“ § %oﬁngu{c L

thessszpmg dqms echamfirtghsaid a¢ lcastane nmphemf thehrohaSakirangdcip) iafid the
relati.ng to the. paraneter ass ted ortion.
sefffe By eeh Sod iF RRAR D B8 0l oo oty Yol Bal Wi 0

the sensing device includes a marking nib. 15. The
sy st of claim.3 or in ich the sepsing device
cont glfaﬁ&%t%%ﬁﬁqq%'v Shish %#“34?? the g Lovige Ry Hung device sensing

ﬂsh@ﬁﬂﬁhﬁyﬂﬁﬁekhﬁeﬁﬁﬂSIng device and identifies it as

bei ng associated with a particular potentia

purchaser. 16. The system of any one of clains 1, 4 or
8.5 1 N TWRis@Rnt B@nl 8Rd b chails | 1 &G i@ WhEhShid AR St oﬁe%rdn{bter of the

whi ch the system.includes a printer for printing the.
P“FBﬁ"Sllﬁgo'ﬁa‘H%Cﬁ‘ﬁﬁ ds sefsctedriiam e EEWP gomprisingnan gickien pesppefer of the
pukcRRiY iR fion h Bptfont JABNRH 8Flind %tu@hzﬁfn ¢ltRBsaS@HE a Eéxf'ﬁa.rﬁﬁeter of

printing the formon the surface. 18. The syStem of
theapifchspipe grnsaptignngn autherizgtionsparameligsi efHhe Rerckasipe dragspetion, gnd a
plﬂbﬁéraﬁétwfmé putcA¥dir} tﬁhgcﬁ&l an average unai ded human

eye. 19. The systemof claiml or 5 which includes a

dat abase for keeping a retrievable record of each
9. f or mgenaral §d1.iBAGR W

s 1oy s s ARl B Y 3R e oron s
selegpert fegm e gedupicpmprGingh whi ch, to cater for a form

d
g|r :’]gtéfq% & ﬂg g?ﬂﬁé'lél%n%ttﬁaagq?ém {0%% pupcrha@él e{elecpfg H%sn & purchase,

selecting the quantlty of an item to be purchased and submitting a purchasing order.

Siem dlggfa\!lfl% 1ned1cat1ng data from

10. The system of claim 8 in which the option parameter is associated with at least one
of:
a shipping address, a shipping method, a payment method and a card type.

I1. 'The system of claim 8 in which the text parameter is associated with at least one of:
a shipping address, a billing address, a payment method and a quantity of an item to

be purchased.

12. The system of claim 8 in which the authorization parameter is associated with

payment authorization.
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13. The system of claim 8 in which the picture parameter is:
a portion of the coded data is superimposed with a visual graphic, the visual graphic

relating to the parameter associated with the portion.

14. The system of any one of claims 3, 4 or 7 in which the sensing device includes a
marking nib.
15. The system of claim 3 or 4 in which the sensing device contains identity data which

imparts a unique identity to the sensing device and identifies it as being associated with a

particular potential purchaser.

16. The system of any one of claims 1, 4 or 5 in which the form is printed on a surface

and in which the system includes a printer for printing the form on demand.

i7 The system of claim 16 in which the printer prints the coded data at the same time as

printing the form on the surface.

18. The system of any one of ciaims 1, 4 or 5 in which the coded data is substantially

invisible to an average unaided human eye.

19. The system of claim 1 or 5 which includes a database for keeping a retrievable record
of each form generated, each form being retrievable by using its identity as included in its

coded data.

20. The system of claim 19 in which, to cater for a form printed on multiple pages, the

printer includes a binder for binding the pages.
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