PRI NTER DRI VER FOR | NTERACTI VE PRI NTER FI ELD OF

| NVENTI ON The present invention relates to a printer

wa@leG0908648%r printing a position-codi ng patter nPGFAE2008/001067

surface. BACKGROUND The Applicant has previously

descri bed a system enabling users to access

information froma conputer systemvia a printed

substrate e.g. paper. This system has been ternmed a

Net page syst epRINTERDRAVER IFORINTHRA ¢ 0By ENeR PRIDER

system the substrate has a coding pattern printed

thereon, which is read by an optical sensing device

MMQ@ELﬁQHquENTﬁﬁqacts with the substrate using the

sensi ng device. A conputer receives interaction data

f r om t heThensiang inyeviopeclatag tus @gntehilived derapringng a position-coding

£:%§ %Qﬂ&zactlon i s being requested by the user.
exanp a user may nmeke nake handwritten i nput

onto a forn1or make a sel ection gesture around a

print ' This input is interpreted by the
coﬁ%ﬁﬁgﬁk§§§h€n1mﬁth reference to a page description
correspomid Mppli@nt Mes previduad dipistd at §steint cnablilgd uleds to access

desi rable to print Netpage-enabled substrates even if
2 SEURTEEOY JE e AET R - pTERSr Sé‘gsniaf? ¢ hPIBEnSHS system has

10 N@tent thigncd QOB syVRS bg@ﬁb@(ﬁ)th@ﬁlt Wh HRMkpabO & slcRt @BLURMate has a
of being printed with position-codi ng pattern and

beicodingrprier pitnéadabereaie thtympé(bun PINIPEINTERSONg dqyicg when the user
fi rrﬁ@ra@?@ﬁﬁ; thel sﬁl?str@& %§1ﬁ§¥he's&¥sﬁ%tde%@e A O qu?@§ re%el%s 1%1%Et10n data
driver prlntlnga ocunen at a pri wher ei n
saifidmpthe peneing deviiaeend juses d;bmﬂ&@m@@brmme wheicasiivreis dewiz seqasted by
degeript kon. fob Sé‘uder%% YRt
sally Vs 081 SRS Pt O~ deser’

1 5 Npe¢lesison (gasufre raropnd mpnmgd itae nldnspmplrms dmeted) by ﬁ&:pmnqjhtﬂgsystem

rap reSS|ontos
P g R T N S e ot S
of the dacws®Mtbel desRabhke €O PENITREPLYE enihIQS @mtﬂtrz&@sl avelhl iFsd source
and second nenories are different fromeach oth

Optpaiment iy Negequnavaisain Gesups et 9 dp%mlgmcwwaerétﬁd yithout the

S€hM&ition m&r%%lln{eﬂ with Q%oﬂﬁéﬂqéoﬁfng%ﬁﬂt&ﬁ fnd Ring ARGE Hr Qe ve.
to receive an inpression identity fromthe NPP099 101

20 PCTser ver .
SUMMARY OF INVENTION

%andwrltten '1Snﬁut onto a¥0rm or make a

In a first aspect the present invention provides a printer driver for printing a document at a
printer, wherein said printer driver is configured to:
receive a visual description for said document from a first memory, said visual
25  description describing a graphic impression for printing;
send print data corresponding to said graphic impression to said printer; and
archive the visual description for at least one page of the document in a second
memory,
wherein said first and second memories are different from each other.
30

Optionally, said visual description is archived on a server.

Optionally, the printer driver is configured to receive an impression identity from the
NPP099 101-PCT



Optionally, the printer driver is configured to

receive a block of inpression identities and allocate
WOrm9/08648%i d i npression identities to said at PEHSU2008@01067

page or said docunment. Optionally, the printer driver

is configured to print a tag pattern on the at | east

one page, wherein the tag pattzrn identifies an

i npression identity, and wherein the visua

desgtdrption i s indexed by the inpression identity.

Optionally, the tag pattern is a position-coding

pattern identifying the inpression identity and a

pl 'éfpﬁbﬂaﬁly A prindGatil QRScoRfe@ f rRAVE s B oﬁﬂlﬁrekﬂon id@Htidles and

printer driver is configured to archive an I nput

deglecaistonopf shigrimprghsepngdanditiesce edihatrieags ank pageiod sard degament.

fescrlptlon sai d i nput description describing at

east one interactive el enment on said page.
Opt(]pomalllly ythe pringer prii/mrtisecronﬂgdr&(eto piist adwrﬁaittgmroedhetam leadtloospage,

ation ta.s the.inter. ctrv nt i -
£ ha R Bk Sl FBRE! b B CAFS Bt e i Bescripion
el enedixed by thpaayréssiedideytitat | east one of : a spati al
extent and URI of a hyperlink on the page; and a
spatial extent and type of an input field on the page.

1P 0pas@ll Mhe fBatRid iDh Bositthnl @i g pitcFOEdtiBHAEMe tpratkio WMentity
an application to specify the rnput el ement via any

onéngg pluglifyed locptipnp oyteiddighnel ; a PDL; a PDF
annot ation; and a Postscri pt pdfnark operator.
Cptionally, sai d pass-through channel is provided by a
GDOpéspdpeadechandronr is OptfigoredItd yrehivdvn ipput deserptign ifarerid page
I S, COnf e e t |
e é@%ﬂgﬂoﬁ%ﬂ s%glt\;és a!?(legcglﬁlgtg tiaee}cg &P}ltocrghgctnﬁpon cPes&f%%% at %as‘rf“one

15 omperagivaglembiPBO98d p@k. - PCTa path of a source docunent
for the printed docunent; a creator of the docunent; a
creation date and tine of the docunent; and a

mo diptibdl | thdprihddr Ariddd 6k donfiguref to i@y &o@pn@ﬁbn to spGCIfy the
Optionally, the printer driver is configured t
ar dHsradive g]ielaerﬁélt 158 Hpyt desqriptian, whenginsgiginteractive element is specified

by at least one of:
20 a spatial extent and URI of a hyperlink on the page; and
a spatial extent and type of an input field on the page.

Optionally, the printer driver is configured to allow an application to specify the input
element via any one of:
25 a pass-through channel;
aPDL;
a PDF annotation; and

a Postscript pdfmark operator.
30 Optionally, said pass-through channel is provided by a GDI escape mechanism.

Optionally, the printer driver is configured to allow an application to specify at least some

metadata selected from the group comprising:
NPP099 101-PCT



description. Optionally, the printer driver is
configured to identify a URI text string in the visua
w@l2®e03@s3 on and generate a correspondi ng i nt ePERAUAD8/001067
element in the input description. Optionally, the
printer driver is configured to alter the visua
description of the URI text st¥ing when it is
identified as a URI. Optionally, the server is
conf i gus gah 6 dodedtidcupne f&ithe fréndd ddturhddg i n the visual
description and generate a corresponding interactive
el enent 2 ¢t Pf IS SiEuUBE cri ption for said page, said
| nput  de§edioR hh BndAEhG (RY GRIMEM it h sai d vi sual
description. Optionally, the server identifies the UR
t ext st np¢jfiggien dgie aeldsnd aigheadogwrant.i nt eraction with a
gorresponding printed inpression. In a second aspect
the present invention provides a conputer system for
pr iOptiomdly ahqjargeer dtivea ipronfigreed towrbive bad saiadktecwifps dyisual
sy&&gnui% configured to: receive a visual description
fo §3?8)page, sai d visual description describing a
graphic inpression for printing; identify a URl text

string in the visual .descriptiop; generate a . :
co rqug‘t?gﬁ’c}]g%@mit% giter deop g‘ﬁ‘?({ '8 hyefl%fg’ aslﬁﬁlde’\t/ papgn the visual
10 e g6dctptdnQRd c&Rbatt d d@ﬂ%&lﬁfﬂﬁ@iﬁk&kﬁ%léﬁ%ﬁhit@ ikt aeslg%tion.

corresponding to the text string and a spatia

extent of the URl text string on the page; and archive
t heypubRH@! thdSisied aRbdr %oﬁﬁ&réd&t@ aRQHEEIRANARBibDPhe URT text

descri ption. Cgtionally, Sal d visual description and

saistding mpert it gedwtifigkdse/Rir e ar chi ved on a server

NPP099 101 -PCTOptionally, the conputer systemis

configured to print a tag pattern on the page, wherein
18 h@ptiagllpabd erver 5 oodigusdso @entifypU8$ six taringdie rteiviisyal description

Optipnally, the visual descriptian and input . . .
de b PR Gt CaPEPPIERS R el PR Bl o fop rid page, seid
Optipand@kdriptioh Bénd @chiatiifrshidiviud dpREptidnon- codi ng

pattern identifying a plurality of |ocations on said

page. Optionally, the conputer systemis configured to

al (Bliofag, M4 SHRL iddR RS RURI RexPLtridd ehddRrock & aSb&rliftSraction with
when it is identified as a URI. tionally, the
2¢ onsorresponsingaiicll nyessivat ed from the group conpri sing:

In a second aspect the present invention provides a computer system for printing a page at
a printer, wherein said computer system is configured to:

receive a visual description for said page, said visual description describing a

25 graphic impression for printing;

identify a URI text string in the visual description;

generate a corresponding input description for said visual description, said input
description describing a URI corresponding to the URI text string and a spatial extent of
the URI text string on the page; and

30 archive the visual description and the corresponding input description.

Optionally, said visual description and said input description are archived on a server.

NPP099_101-PCT



a printer driver; a server; and a server in

communi cation with a printer driver running on a
W@P108136483 n anot her aspect the present inventiRCI/AU2008/001067

provi des a nethod of printing a page at a printer,

sai d nmethod conprising the steps of: receiving a

vi sual description for said page, said visua

description describing a graphic inpression for

pr ioptibwdy, thed@mpufey iyR@mas Rkighex o psint 4 Y patierd dhehdpagbdbherein

description; generating a correspondi ng i nput

de&hertrenattan cpgprisaiimpiestion g€t i pti on, said i nput

description describing the URI and spatial extent of

the URI text string on the page; archiving the visua

deSptippsily che vl daseripgion arslsp désagption pretindpaedhyi the ingriession

@nqmﬁ&%nting t he graphic inpression, wherein said

graphi € inpression is superinposed with a

posi tion-coding pattern on the page. Optionally, said

posy t.i on- cpdi n attern.is pre-prjnted an a substrate.

o LUy e el BRTS FprueBa st e fVine QRRb ellggrons
t hen pdid pdger substantially sinultaneously with said
graphi c inpression. NPP099 101 -PCTOptionally, said
position-coding pattern identifies a plurality of

10 OCRtibLIANS, tAcobullr RRAAH A8 fighed HRNEGSHE Athal G8EHPHLY of the URI
Opt i onal said visual description and said input

Ay, salad vi

dedet g Bhendt s Idepiéfiedtia BRUsai d i npression identity.
Optionally, said visual description and said input
description are archived on a server. Optionally, the
me Opt onaflprthhempotsnprsicni ingplacted fromethe grbupdompribing t he
vi sual descriptjon.of the URI text string when it is
i dentified & lékfﬁg&gﬂn a third aspect the present

18 nventi on pragwivelesnda printer driver for printing a
page at a printer., wherein saiﬁ rinter driver is .
confi gured 0 VFdR&TBULCAPLYY aﬁ‘é%tﬁrrqerﬁ?ri PR Sicy-
page, said visual description describing a graphic
i mpression for printing;. send print data correspondi ng
t o IsHIoHehsApRh he Pyt BYSHOR Pt Breihpd plnsintingyppee at a printer,

said method comprising the steps of:
20 receiving a visual description for said page, said visual description describing a
graphic impression for printing;
identifying a URI text string in the visual description;
generating a corresponding input description for said visual description, said input
description describing the URI and spatial extent of the URI text string on the page;
25 archiving the visual description and the corresponding input description; and
printing the graphic impression,
wherein said graphic impression is superimposed with a position-coding pattern on the

page.
30  Optionally, said position-coding pattern is pre-printed on a substrate.

Optionally, said position-coding pattern is printed by the printer substantially

simultaneously with said graphic impression.
NPP099 101-PCT



receive a physical inpression identity from said
printer, wherein said physical inpression identity is
wepwodsdsi n a tag pattern di sposed on the pageP@r/AL2098/001067

by the printer. Optionally, the tag pattern is a

posi tion-coding pattern identifying the physica
inpression identity and a plur@ality of |ocations.
Optionally, said printer allocates the physica

i npression identity and prints the tag pattern.

Optignal ly, said printer has a plurality of physica
.n@pé@n&ﬂlbrfaidd?@ﬂtl?rr@éiglg@@m@eiltrf%aaBmlf%q lopatiqse ¢n said page and
Opth fR3LLMn idehGyt @9 pattern is pre-printed on a print
substrate, and sald printer reads the physica
i mpression identity fromsaid substrate. Optionally,

h ~ ' he
g B R e Rt R P AR PR oGRS b
senmmr$mﬁmmmumally, the printer driver is further
configured to: report a virtual inpression identity to
the server, said virtual inpression identity being
al lopdatatig, shid viahldiegaigonnd edid InputlesdiptidiOare Lphilv&inal d sysver.
the virtual inpression identity is indexed to said
visual description. Optionally, said virtua

10 MpaSKIIPNNd H&Rbd ﬁlﬁhér%oﬁlpwsﬁdﬁﬁne gtﬂﬂcﬂm&mtg GheAlisubBRSdripAEOS the
of : an input description for said page; and at | east

sorRI st Htiag whepfit i flentyzedas 2884 onal |y, sai d i nput
description describes a type and spatial extent of at

| east one interactive el enent on said page.

Opthi othatl lypectsla phesant iheasen movides pptindadravel ©r paitog ppeke ata

(1 BN GLGEAURGANRY LR ofhefiRh . OF a source document

é printe dOCUTTER Ereator of the document; a
1%¢reati omcedﬁaewmabldesormaomfor Edmapage,csumﬁshal dagediptdon describing a

nmodi fjcation.date and tine of the docunent. BRI EF
§8ﬁi’lﬁ’ﬂm 6‘3?‘5@&9\%3@8 Preferred and ot her
enbodi n®Ad prididath berdsporanlit®i drhphidigprddeote s &l bhgek; alty

way of non-linmiting exanple only, wth reference to
the accBRPURAMYCH MBRIPYIGE, ideptiy fihimfid printer

wherein said physical impression identity is encoded in a tag pattern disposed on the page

20 printed by the printer.

Optionally, the tag pattern is a position-coding pattern identifying the physical impression

identity and a plurality of locations.
25 Optionally, said printer allocates the physical impression identity and prints the tag pattern.

Optionally, said printer has a plurality of physical impression identities stored in a printer

memory.

30  Optionally, the tag pattern is pre-printed on a print substrate, and said printer reads the

physical impression identity from said substrate.

Optionally, the printer driver is further configured to report the physical impression
NPP099 101-PCT



Figure 1 is a schematic of a the relationship between
a sanple printed netpage and its online page
w@l2®e0s@sd on; Figure 2 shows an enbodi nent of BPEEAT2008/001067
net page architecture with various alternatives for the
rel ay device; Figure 3 shows a typical 'Aurora
printing pipeline; Figure 4 shdws printing fromthe
Net page document service; Figure 5 shows detail ed data
f 1 ewnfil9ho 4 evepri nting steps shown in Figure 4; Figure
6 shows indirect printing froma Netpage-unaware
application; Figure 7 shows a Netpage virtual printer
dr igp@bnadatRe HrindWariNPROQnt Qdnfighfed fl:gure 8 shows a data
flow for direct printing froma Netpage-unaware
appl i cat i orfepdF gjurteal Onppreing 1®nmﬁqﬁégeerw,rsmdazllrtq@¥ inprassion
ri data flow, Figure
5:?01&8{3 @\Xg&ggg&%&ﬁ)smﬁ s p% rﬂrl\{lglli r| nting froma
Net page- awar e appllcatlon Flgure 11 shows a data fl ow
for, i.ndi t rinti -
PRt il Ay riion BT RO R PP RS corermionver
Figure 12 shoms a Netpage virtual printer driver data
fl support for, t pa ut descri t|on
&EP%‘”{]@ S%ﬂdp\‘z@l L\mlfi’é"ts%lm% ’IdBREU 3?’8@ Y @eetxei ﬁﬁn? tlom a
1(j\let pag- avahe deeRbticadbr @i pagd: BMr € 14 shows a data flow
for direct printing froma Netpage-aware application
vi a theatﬂféﬁtﬁaﬁéﬁ\?iag%t%lﬁﬂth‘bl?ﬁgﬁt er driver; Figure 15
shows a Netpage virtual printer driver and 'Aurora
printer driver data flow, with support for Netpage
i nPptiomds.ceidpapiubdescrifitigu descril@s ¢ vpagndspsiistpktetiodet least one
Wn LAt itecture with 'Azure' printer
dri @%@ﬁw |Eﬁ%g%%?ﬁéﬁ%ﬁs an ' Azure' printer driver wth
1Net page DLL; Figure 18 shows a data flow for printing

ta rJn re 19 shaws a
o CRipT g S et ST Sonah Fogi s ot
pri nt erq pdd QU @uidO dshMas fér thkaprantddl dovinkedt, printing to a
tag-printing Menjet printer under Wndows; Figure 2 1
shows a® &t of WO Br i nting a nedi a-i denti fyi ng

an]et P&bﬂ%ﬁﬂmgQﬁﬁﬁny%ﬂﬂgﬂﬁmnéﬁQMHG 22 shows a
sinmplified object nodel for a printout recorded by the
2Net pag ea wedifi¢asien date and time of the document.

BRIEF DESCRIPTION OF DRAWINGS
Preferred and other embodiments of the invention will now be described, by way
of non-limiting example only, with reference to the accompanying drawings, in which:
25 Figure 1 is a schematic of a the relationship between a sample printed netpage and its
online page description;
Figure 2 shows an embodiment of basic netpage architecture with various alternatives for
the relay device;
Figure 3 shows a typical ‘Aurora’ printing pipeline;
30 Figure 4 shows printing from the Netpage document service;
Figure § shows detailed data flow for the printing steps shown in Figure 4;
Figure 6 shows indirect printing from a Netpage-unaware application;

Figure 7 shows a Netpage virtual printer driver data flow;
NPP099 101-PCT



Fi gure 23 shows a linear encoder for reading a blank

ID; Figure 24 shows a Netpage tag sensor for reading a
whb@nk3d8s and Figure 25 shows a Net page tag SRCIEAD2008/001067

configured to report a blank ID directly to the

Net page servi ce. DETAI LED DESCRI PTI ON OF PREFERRED AND

OTHER EMBCDI MENTS 1. Netpage System Overview 1.1

Net page System Architecture The present invention is

us @huld® hORNSEdtd A Wrldhedt bﬁnu&\@mohpaamtpasgermﬁiv@a@@phcamn
system whi ch_has been described in detail in the

cr Sé%‘fer%%‘hé%ﬁ%]é‘@a%?a?@ﬁ{ P IR e ST gnofer ddver da few:
| n elkefo SEONTRIYa fidwor H{dﬁ&ﬁgﬁﬁfﬁéfﬁ%h{ﬁ 1@%@ BwhR LPARSton;

system enpl oys a conputer
th@lgﬂ@rlrhng

P09 interface in
owsen drigpfireiios indfreqs printing dom asNetpagpiay e @piplication, using

u references to a map of the
Suiasp Ul shasensAe, :

I'n @ conputer system The map

r efF euen@edowsmNiipagy wetubkgatinky daver dpp flops witt epmeier Nefpage input
devi ce. Depend| ng upon the specific inplenentation,
thgesﬁﬁ% Yef er ences may be encoded visibly or

I NFigaiel 3)6h0\9ﬁdda(fkeﬂidvﬂﬁ>d dirddt pritting &omayNdifagtawarel apglichtion;

q ry on urface.yields an unanbi guoys map.
%@%ﬂléenlé‘ Sy fquf? " et wa&ysmgfﬂram SHP ¥ B pRREeton via the
1mam§tpag rt? PRMbQivey St em can cont ain information

about

eatures on the mapped surface, and such

i nfFesuealtSi SBavcaMetpree VituRk Revsd dBves arl dvrotm pripisr divendasatiow,
Su%'s%oﬁ%re}\léﬁ@§ ngaq@mﬁ&l used with the mapped

surface. The i nfornmati on

hus retri eved can take the

f ofFraucsf 16asbewsonsmplificd Wiadevsi mmtmgﬁreldteﬁyretm@ ‘dourputriater driver;
zzggrggl S lqréhg\gy%l fAZl? 5rf}1‘?er ? @Jltﬂﬁ\le&)n o GEPONSE 1o t he

or''s erac i‘'on W the surface features. In

15 t §1gureelf8&shomh dager figw foh primtag mageg$msmrgnﬂwrmbu emteon t he

B BB BB P R e T RREE

o N FQuehl zmashw m@@r flowdfdk pkling o ML prihdrdgaViEntErack LR Windows;
webpages. Information is encoded .on each page using

i kSRR dIhews asdpsiomtor Rintipe e mederiding g YIRaICUREy @ader
hurgdsxe. The ink, however, and thereby the coded
data, can be sensed by an opt| cal ly |rrag|d%bsen3| ng

2YeVige 22 Sh@wmphfmd@ Teptanasiad for eprintent taserdpeypthgdetpage service;
sy he formof, for
%Egg 23@8“ f%%}r/fogﬁ !(i:'iE ngﬁlgﬁdé specific

po§ lgureo?ﬁl isv saa Nﬁp#@@g)spnsar fooicadieg a blank Iing aal

25

30

Figure 25 shows a Netpage tag sensor configured to report a blank ID directly to the

Netpage service.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS

1. Netpage System Overview
11 Netpage System Architecture

The present invention is used in connection with the Applicant’s netpage system,
which has been described in detail in the cross-referenced patent applications identified
above.

In brief summary, the preferred form of the netpage system employs a computer
NPP099 101-PCT



stylus (for pointing or gesturing on a surface using

poi nter strokes), or a pen having a marking nib (for
worerorosgs®m surface with ink when pointing, geskCr/ATZ08001067

witing on the surface). Any references herein to

"pen" or "netpage pen" are provided by way of exanple

only. It wll, of course, be appreciated that the

net page pen may take the form of any suitable

Ophirt&lct ¥n itHRGHADfLEMGHRE stEMeC BaOls, LeAIEEal shifac@Nfhich contains

enbodi nent, active buttons and hyperlinks on each page

careiiences focamap i thp syrkse S@ingineg i 8 FPRBUIEIY HERy By map references

| nkar MR §RRich M ah NERGHMRT Ken@ihg t vtk ITRbeddi@l GFENGRS specific

to a network sérver. In one enbodi ment, text witten

by imglprdenssiion, the npagefeicsces uiay rhatenesled ylS\bé’c@fgthlilb]d' airdodefined in

0 It
S PAERES b8 o SRR R o g MR BN RN, op reorence
si yotat witles theampded onom didkrageapy. €llautcompater csasttéry can contain

ver|f|e ner c ansa

Y cafon Sonbi Dk Sh AR BRES B R bief aon Rt gap by rewieved
nelbmg erl; Ry é&féfeﬁdfis &lp@lﬂecﬂ:fy ag?_ﬁimg &d‘irlctg Gasdd[]mth @t eapped surface. The
searc as on eywor | C e the use

i | feimeagentuy ftriey B ta%e ﬂﬁr} %Iaé?ionﬁé‘fht?gﬁée lﬂlt@tﬁﬂﬁsthe computer

10 ERYRIEHE baBIf ioNtHe up&hioN B rEs@Bﬁ@eVMS‘ treloperaidr B ertdradtib® tith Ahe surface
by the user both physically, on the printed page, and

NPE®99es101 - PCT" el ectroni cal | y", via communi cation

bet ween hpl‘?s ﬂ?@f@rr&pﬁrtﬁ e H@ﬁa%@gyesteﬁy #li&WBn tﬂ@ﬁromw Iole and human

shows a "Request "' form contal ni ng nane and address
fi eﬂtdsctlandWIéil swipaies. Bhest ome pagve detbpageplicc ombiimagss ofinted on

a gf ]gapig t%ﬁﬁéhow r% 11ké3§11te?acﬁd \k}éo Q% Jn?ort%%{{%{l 1{]51’00(@3(% cach

a sur ing pat ern 3 superi
1Egr apde usmg'rpﬂcewh;mh) s suhiendadlgi ingisibkt toethn waidsd lhymarc ald. yThe ink,

o A i @8 GRS e St OF LRGP LT R agping devis

ha\q trfided) SAMRhMRAL @ik defhiasySemW Rdewingalel ioMinigtake the form of,
|nfrared i magi ng of the coding pattern 3 . The surface

codirrgRpRiet lﬁkeg (foy plicking 0y 2SR RopiEOR 87 Avyface). Pyigiepleving a

t aggRk (ﬂ)‘?tpémtﬂ{@ bf Eesﬁfﬁﬂ? rohsdes%rf@cecl%ll c%eﬁ‘cllﬂté}nstl%ﬁe@ a% fbn having a
One“such i sshown in the sha region of Figure

201, mgrkingonih Kgorf tmagling a perfage mitédnlawé@n POiBtingc eRsturige on griting on the

: ialge dg%e), Qﬁ{/ %eﬁeg& \AESVITG}JW‘[O ggﬂ W“Mﬂa&@% »3re 1725 FPS deqef)g)%g)éf example

over- t e netpage 1 rres I ng
deselyi ptwinobeouseobeabporviatdiethatethp agpagagiemondy, take the form of any
enents of the netpage. In

par%J f%q¥wﬁh”q%§§gSmm“ﬁchC%gggplptlon descri bing the
type andis@atdndodi@xhieadtive bamey aod hﬁmﬂrnks nﬁ esichQiapd/ €an be clicked
2§ | %Vrll’;ﬁ Qﬁe sgehsnfg deiifi%z:( 1t:o rfecilu%lstqn orrmat[)llél}l %rom t}ile network or to signal preferences to
a network server. In one embodiment, text written by hand on a netpage is automatically
recognized and converted to computer text in the netpage system, allowing forms to be
filled in. In other embodiments, signatures recorded on a netpage are automatically
verified, allowing e-commerce transactions to be securely authorized. In other
30 embodiments, text on a netpage may be clicked or gestured to initiate a search based on
keywords indicated by the user.
As illustrated in Figure 1, a printed netpage 1 can represent an interactive form

which can be filled in by the user both physically, on the printed page, and
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exanple), to allow the netpage systemto correctly
interpret input via the netpage. The submt button 6,

W0 a0983@spl e, has a zone 7 which corresponds tRCT/NB2008/001067
spatial extent of the corresponding graphic 8. As
illustrated in Figure 2, a netpage reader 400 (e.qg.
net page pen) works in conjunct$on with a netpage rel ay
devi ce 601, which is an Internet-connected device for
horgect@hichige, @i comBini@tibsBotwdh ehelRALRT thd Blpdgs syMtene IT8S Sxample
and communi cates securely with the netpage relay .
devhve BOReayssy Brasppinmiggae angiagd q@@Sn‘fEe% andp %@@mlt button. The

al LepRati ¥ensRRDAY] BRPlic 1&51@55[0%@%%1&(3@%5&%'\hf!ﬂ?l@smka and a surface

w red connection, such as a or other seri al
corpdieg pgiem ﬁosupﬂennoecrdayflthéhﬁ g@pmglmprpﬁﬁeonr dihaycodiagipatern 3 is

56 O]fy c%[l{ P idT®d \Hﬁ? arp ﬁﬁér‘éd ot i {hgrslu %LTB(,?Sle%I}aE‘%C Iiml’Rr%SrSiBIrl é tiss printed

on data a page serv
t hevmhmOb)realotlk(@)nhadmga complesiamtary infiared gimdew2gllowiirey infrhrad imaging

device 601 for exanple, take the formof a
pePE@ﬁ&F%%Hggﬁ?ér 601a, a netpage printer 601b or sone
ot her r ey sibfIE cddnggpattp@r S gpakile efgpuie fordr oM@ bfid ef target dots,

phone_ i ncor por at rowser The net pa
pr MR COBEHSS F§°!éﬁ9?%“ ?%E%Pé) iQResuctpiag dbsoam) 19%19r5h6‘1‘?d region of
1@92‘?%3% 1,pgthsnat kdiede B@M\@d&kﬁ&ﬁﬂﬁb coﬁm?ﬁﬁé RS 4, G&tndd @g%e coding

ures and ot her publ i cati ons printed at high
quaprtery3.a&e deptebytded ‘i"&?éthﬁé’lhﬁlﬁ@@ﬁagedlnl i ke a personal

conmput er o ctongsp&ﬁﬁlpﬁgﬁe @ésh‘fﬁt%ﬁ 5I s%or@tf‘o@ﬁl@ lnét??{kt‘é%etmﬁg Bescribes the

can be, for exarrp e, I -mount ad J acen o‘a‘n ar ea_ .
V\hmdewdthbelnmrm ﬁghmmmgﬁ sInfpamlsmlarooh@mnbut duchptvs deseribing the

Sﬁnéf ;ﬁ Qle x’tenp Ezﬁfl )3)f %50%%5‘!6%%&V6 eggne%t 1%r te%PF Q(? % %1990n in the
- P Rear ousehord s poi n ure the
1Sjayxarﬂ[ﬂe)atosajlomm’reaetbaget sahlbratto pprr@bﬁg kmterpret ppot allalthae saipghge. The
m ni at.u ver |ons on- demand at
hat bl Sofr SO, e Gl e P RS Tt DR egpnt of the
pala@rﬁ'esmﬂdhlgtgﬁ@hkl8rm| iness and interactivity of an
interactive nedium Alternatively, the netpage rela rq%
devi ce 601 hiatel im Figrer ath acteregiteler 4L - Ragppgy avorks in

PhefgutiofRMh aaneltlﬁgé RePayOdeviE Bhst %ﬁpﬂpdﬂtlﬁfernepéonﬁ&ted device for
i nfornation ap gﬂlance connected to a shared displ ay,

2% udpme ifzecpymobife usp he edagdyr 48@ i vaerleoandi cempwpicaieyfeeselyavith the
(Fj)rellr%gth%re r?&%@ev\f@%'@m vRd MbS- r'ﬂl%E PR &l Ladid g}’naﬁ%de diment, the

net pages may be“printed by traditiona
an aetadg Poiumtirag preseessctiosisnd sLCHSB ec tiicgiesis] @snection, to the
off I y t gr aphy, fl exography, screen printing,
relreaé'f plrcf3 n(?ll ng and rotogravure, as well as by digital
pri nt i ngThe relay device 601 performs the basic function of relaying interaction data to a

25 page server 10, which interprets the interaction data. As shown in Figure 2, the relay
device 601 may, for example, take the form of a personal computer 601a, a netpage printer
601b or some other relay 601c (e.g. personal computer or mobile phone incorporating a

web browser).
The netpage printer 601b is able to deliver, periodically or on demand,
30 personalized newspapers, magazines, catalogs, brochures and other publications, all
printed at high quality as interactive netpages. Unlike a personal computer, the netpage
printer is an appliance which can be, for example, wall-mounted adjacent to an arca where

the moming news is first consumed, such as in a user’s kitchen, near a breakfast table, or
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presses, using techniques such as drop-on-denmand

i nkj et, continuous inkjet, dye transfer, and | aser
w@eionnsags As will be explained in nore detai | PGEAT2008/001067

the present invention provides an alternative neans

whi ch enabl es users conveniently to generate netpages,

as well as scan or print imgdgs. As shown in Figure 2,

t he net page reader 400 interacts with a portion of the

POSibdritRNh&REHoNGs paisk dFaleh@tfuie QN tRe Piyl NMAD dvaicP AQbktopOlesktop,

other printed substrate such as a | abel of a pr.oduct _

i t BfftaPipand FHRABEHRIT NG Alethegesprigted ogHeypind L Rgie DBt gonsumption

| BfmBine iR&alDSEEACE haRr WanteimbliRYs HRVineRcBId: of HA&nteractive

relay 601 sends corresponding interaction data'to the

r emed@m net page page server 10 for interpretation.

w dat a fvedqfr r r. 4 .
Tel ayed. A PREMEET kbl D SLRACR AR FOIREBE uch os
datmabilAlphercnat P4, ya, laptoe émdekiap tdoopuidat@ smynflyenation appliance

encoded (n the rmof an inter.action,UR d )
Cr e Ba 1Eed RS Bep TR HRh Ry 6T S ot uptonge printer
br eosetvhh Ieints TheayRlifitatinwad oo Qkman®thd h@pagte @y \be printed by
URI fro thelfgage server 10 and access a webpa [

via a
we FaEHYE 28 AEG BICECY ¢ UHEE AR S!S Wé‘espﬁéegfgséf vidography,

10L0 fIeRYGrapRE &SR ecrAPittin € ablic@ Prif@EHAl @5to &Rk NAE el BOBY Mgitdd Printing
a netpage application server 13. The netpage rel a%/
dePreewss aume deshnigees suer ssgliprsen-tdgnagd pikdst coatigpopupkist dyg transfer,

reagle rla%er“’pl%ting.ngs Qvifl %d&ﬁ)laﬁéﬂl iﬁ‘%(&?e Welaf? I, ﬁ%l%geng’finvention

netpage relays. In the preferred inplenentation, each
neppagles pealtheratig@ mepmsviachugnabjarusetierenichicatly toTgrnerate netpages, as

al Iw%m% gcglggrapgﬁlg{maggs' mai ntain a distinct profile with

respec net pagé page server 10 or application
15erver 13s showeinpBigere e mhenmypage readgi 40einechctiwith @ portion of the

ror Byt Heap S BT Sl el Tt PR R Glch e a el

pay e piodud: el @55 ead cahMudehtdd Ovih € Sbrtishg@Oadib@inlo el th@@eraction to
pen. The net p@a(ﬂe registration server conpares the
S

i &W_arf’]ﬁy devish r &be Wyt@é SERsls ﬁg@%ﬁpg@lpg\,\p ﬁi.cféon data to the relevant
pr %Etb%éc?ag’e LRt $6 ?Jr%?{etﬁfeglﬁ@ﬁ.q{a%w o 1@ QGront tht AeDIFRAEer 400

101 aut henticate the user's iadentlty to an ,

2- awpmhsr siyekdietly toxthemags swet rilcs wirmcHps datheAligerively, the
to it?f&%tifo}f fdhtg%{b I Yonc SPBE inRE $rAbrQh .ir#tggcéi%ﬁt[ﬁﬂglﬁd H%Fémitted to the
i ncludes fingerprint scanning, verified in a simlar
wayaggyscivhel (het page’s vedibsawsat 60dn. BerwabrbroviseP6(Ne tnpaglem receive a

N RS U OB R0 60,05 RRRSREHRT o

publréwsiedcds nho pagetstoer @naayi det@s aglicaton senmmit@asftware running on a
25 netpage application server 13.

The netpage relay device 601 can be configured to support any number of readers

400, and a reader can work with any number of netpage relays. In the preferred

implementation, each netpage reader 400 has a unique identifier. This allows each user to

maintain a distinct profile with respect to a netpage page server 10 or application server 13.

30 A netpage pen may be registered with a netpage registration server 11 and linked

to one or more payment card accounts. This allows e-commerce payments to be securely

authorized using the netpage pen. The netpage registration server compares the signature

captured by the netpage pen with a previously registered signature, allowing it to
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As shown in Figure 1, a netpage consists of a printed
page (or other surface region) invisibly tagged with

WO 2G0e0s@ges to an online description 5 of the PEyaU2008/001067
onl i ne page description 5 is maintained persistently
by the net page page server 10. The page description
has a visual description descritbing the visible |ayout
and content of the page, including text, graphics and
I mp@esicdtt thRhis@ sh@ntigno biPUEmE&SEIHRE. iCaRer BRSRIricH Edhhlso be used
the input elenents on the page, including buttons,
hy ﬁé}.qulfy]lrglgntlt)é e Wﬁl‘ﬁ]@fl of the mgfRage Repy g}pblg@éingprpgwsscannmg, verified in
Ak kNS wipslehhdthh ol rddRiD@B/eREN Oon its surface to be
si mul t aneousl y captured and processed by the netpage
system NMItlpIe net pages (for exanple, those printed
@y qpaloge i.nting presses) can share the sane page
descrlptlo wever, to allow input through otherw se
i dent i caNetpa@eSrettlne foenddtiet omghitisiedpage acthvorkat paigeThegyprovide a

be ass d a. un i.dentifier.. the formof a

g ARG e S AR R B o B B )

gage | D hashsuf fol Eiggwltl, ﬁ%@ﬁia@? Obhsise i aSpﬂlrfﬁ@iJf)&B (or other surface
et ween. a. ver n er o net

r ef RS WA dyisy %ﬁ%"% g]ef é@gﬁsltw @Hms?i?sgﬂl?@ﬁéaqfélm Rpge. The online

1(pn peledhsdipibng D elpAdfe IRy bg‘atﬁé‘ nEt@&e(IﬁEéﬂs&(IeralO The page
l'ection of contiguous tags) identifies e uni

pagéscgppqnﬁ]a& A vispal glsjsaitian deacﬁ@)lrtgﬁb@ BB lej It @tgltqoptent of the page,
' d%ﬁdd;dgetg'xtt %}Qphl?(%gﬁd g £ P alk(pﬂassan 1!1:'6{& t(‘lestcﬁgtloqll ®Seribing the input

identifies i own pos I'on on
Chalemetteon shd pageofcludiag baityss, ahyeertielsc amdoelgutl freldvoAenetpage allows

de %rklrég%el M- le?gsne%r % é(rp |01(1: 1t|s|§(1r gcreI t@t eeds1{1l\1ﬁ1tanﬁouslg captured and

rar sorptive on any substra
15nbﬂﬁaﬁﬂHﬁehémmmgwgmwﬁuch as ordinary paper, or in

infrared uor esci ng ar-infrar wavel engt hs

ore vt Mo B ol amb ey st b E B AR R pses) can
by s@ars @lel ﬂn@t;ﬁg@ dbd¥BHRNS euasfefer WMot dllo@NinpR Pt RRER aihermse identical
filter. I's sensed a 2D area I mage sensor

t h@ag?étt‘bg‘@ glstfngg@@?d g@@ neg)ﬁgp mpwbe éqjlga%ﬁ 3 Upigue page 1dent1ﬁer in the

tr s § g5bet1® (R %5@2@@@&9 _P/S)iﬁ'tlﬁﬂﬂeééicﬁ qugel“lfbeﬁarggslb has sufficient
net page relay device he reader 400 is wreless

Z%n@re@@wmmdlﬁfal@@gh bﬁtwwntaWérYri@,fgmg@oer@ﬂ ngipagksyi ce 601 vi a
a shortr gg&erefeﬁe%@}?l fh@ g g%e e[%&r tlgHBOSI Iite&lg%hcotdgds in the netpage

reader recognize t n eve
NPPM Togh td2CTndAtres acdlectum QlfIICthtlguh$ pgﬂg adengfiescthe tuhﬂue page on

i nter |on I s st I‘I‘Of cor.rec
encBifat e iR DRl R i e (ERENTLE Pt s wio
dameﬁesme)mqiopmgﬂe o APEpage rGlﬁfacﬂ:ﬁsti&’ﬁbflﬂlaltdfgS afc dAb3¢rihpdé in more
-Page Q%tance for each unique

etail below

Tags are typically printed in infrared-absorptive ink on any substrate which is
infrared-reflective, such as ordinary paper, or in infrared fluorescing ink. Near-infrared
wavelengths are invisible to the human eye but are easily sensed by a solid-state image
sensor with an appropriate filter.
30 A tag is sensed by a 2D area image sensor in the netpage reader 400, and the tag
data is transmitted to the netpage system via the nearest netpage relay device 601. The
reader 400 is wireless and communicates with the netpage relay device 601 via a short-

range radio link. It is important that the reader recognize the page ID and position on every
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printed netpage, allowing it to maintain a distinct

set of user-supplied values for input fields in the
Wpaye/oskesTri ption 5 for each printed netpage 1PCT/AB2008/001067

Net page Tags Each tag 4, contained in the

position-coding pattern 3, identifies an absol ute

| ocation of that tag within a1Region of a substrate.

Each interaction with a netpage should al so provide a

I egit@hctiofanth thy faggeaddierthMididtadioe il a@tele@C atabOBre dridrdorrectably

preferred enbodinent, the region to which a tag refers

coFPOHe nigke hemmargialy olsraghigaurfags d2inds: region ID i s

t her ef or gnsSyQeRY nggseWetf motnta%tﬁﬁsgg uhi gh@{)agte hﬁstd%@ forQch unique
whi ch the tag appears. In other enbodinents,

r egiigted Defpagsi ellovang Hdgo mesindgin acchﬁmbteseaﬁf aﬁebsltppmcyvalues for input
$UbLAGIAR. I%fge aesgﬁgﬁﬁgrfopeta&e | For exanple, it
Wth t

can col nci & Zone of an |n eractlve el ement

in whi ch case t he reglon ID can directly identify the
acthgg) qgg As described in sonme of the
can 8us applications (e.g. US 6,832,717),

t he r egi 8athi tdgmt cbnytaindlyinbie @Bﬁ@@iﬁd)ddﬂgsmnahej Mddntifi@aghabsolute

. As descri bed other  of the Applicant's
%C?%%q graklag g1Gin s seRAFSn Nos. 12/ 025, 746 &

(5]-2/ 025, 76&chf 1h!e%@t1&1nwﬁ?9rn'é$ﬁ§e houldOBB) provifiea t@UnORentity together
identity may be encoded by a plurality of contiguous

t agdthiths tagilorrtignway prRrted enbpdimpit e Egton dhwiich A tagiefers coincides
test ; ) . iy
Su%v\,ﬂ ﬁtn% ﬂag ah(‘fj% rE%16@tﬁ%]gsht??1‘éﬁ8§ %Eoﬂ : e\glvg o t}ftt}heglya%Q ID of the

e ta i s not
s elpsgemg whiehi the tag By gptlzpr smbculirdeqw @feeqem 4 vihihret tag yefers can

rrt]> tl%ty suBre 10n top g Pé&%%r g{ﬁ su{ Fce or exhrg%lg l'ip Cc'atnr ﬁ ?1d9 with the

154 zd&ndsﬂ dn &ﬁerﬁjﬂv@l@]eﬁlﬂlﬁtaﬁn ozmcbfcasea@e dagmm mloaﬁ |d\tectly01dent1fy the
q cqntqinlng the tag data. However, since the grid
|s1 Voidar PYriented in al i gnment with the substrate,

then ori g@t @fsm)ed dat @nicea thd APpacdnag BeHaks e@phtwlons (e.g. US
rotation aw) . of the netpage reader 400 relative t
t h&3gEVH): : MEFSIOR fcatiy niapide sifoded dijcectely i qeh fa%f‘efhﬁeﬁré@ed other

As ekl pledrd BopresiohOR. SUst 11@%9?09@@7%‘ Rpaens %992/623 765 filed
the present invention typically takes the form of

2% wiop chyrirn® 1008k thewpgien idedinnasy, boreneedgd by maipraditsef Contlguous tags
Zn? g]%h %%yqlat@ r? &L@%g)ua {hctlae EL%' € stﬁlpldglnﬁieg %I rggoﬁaﬁientlty,

e or "to an e or
nmayyenfibe weolatmg Ilmot Bi tlg;enﬁdld af \n@fe p)fétgcesens@@mcdoo to

\F,J\Ar ?\él ?ﬁeﬁs?r%?rga 8&1@ erat}ﬁy (ﬁeféltisra%l, gr(l:etntaggrb ?? ?%Ctagfa tre aglv? to the

hayibagatt on Wafch thettas B pﬁﬂfeﬂ.%@ﬂﬂdbﬁ@in@,@@eh tig gdddnfifiésaim dbientation

Zg orof 1t:algg(:)datra(;"rglat(i)vré'to a grid containing the tag data. However, since the grid is typically

oriented in alignment with the substrate, then orientation data read from a tag enables the

rotation (yaw) of the netpage reader 400 relative to the grid, and thereby the substrate, to

be determined. As explained in Section 3, the netpage reader 400 in the present invention
typically takes the form of a swipe printer or swipe scanner.

30 A tag 4 may also encode one or more flags which relate to the region as a whole

or to an individual tag. One or more flag bits may, for example, signal a netpage reader

400 to provide feedback indicative of a function associated with the immediate area of the

tag, without the reader having to refer to a corresponding page description 5 for the region.
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NPP099 101 - PCTA net page reader may, for exanple,

illumnate an "active area" LED when positioned in the
wae/osissa hyperlink. A tag 4 may al so encode BCHAGRM8/001067

signature or a fragnent thereof. Tags encoding digital

signatures (or a part thereof) are useful in

applications where it is requiiBed to verify a

product's authenticity. Such applications are

desCrdipag rdaller h3! f@%RANIE illldSndtel Bh H@atd 882" NOED when positioned in

2007/0108285 the contents of which is herein

%r%@%%@é}dp%&m& ef erence. The digital signature may

be encod@dad PmaYelo fnch@Ya &1@@41 sighat©@Rr p?ra% ik fheeef Tﬁgscemodmg

every interaction with the subStrate. ernativel

t hdigdirlgignaturos  raanati ﬁ@rwé);ﬂr%@se@h todelcatipnssyhere ihis \nmyured to verify

h S Nelr
3¢ oo CoRRRSE SR AR L RORAE fu R, §F Alcaron
t haio m(ﬁé)rw%z}@ethe odntdnesf @rwhadhi ie her¢im. igcomoa@ecbbﬂlefeeince). The digital

enc a ity.of . .
o g of PO s R ok SR Rsafe R AR o iPbrciion wit
r etiersabsd@tei AltdrRdi@elly Othé h@tﬂp[glnatﬁlanﬁayssemﬁ@db@mshm 4 hedhat it can

pat ent cations identified_ above, the contents of
whi EﬁssﬁPa@g41%?rB?ﬁa £ 8F Pr5tal e OB@GF@FE?t%nce 2. Net page

10Pri nter AWRGreburk, b&dgpreciafeddndd bBbr HRE € inddtfhation (e.g. tag size erc)
hi gh-quality colour printer which utilises a pagew dfh

Ve RjaE lsppe pichdeddnto gacy tageps 2 BIERRY ¢fddRSi n US Pat ent No.
7,125, 18py; e“fullI §esg{ﬂtl\§§ Df m{tﬁﬁgeptﬁésni 'Igﬁre'ﬁ&eoﬁlrhaﬁ@ 10 qwgﬁﬂlcant

"Aurora’ , whi h supports the rendering and comnpositing
of pt‘nV@hslv dial Dﬁtfmb rppicatiay eflentibsd alovd, thelcantentelofy which are herein
r-r I ontone col our images as described in
fe‘aﬁgtréf@rgnc 65, 094 and 7, 125,185, the contents

1EDf V\,hl ch are herein incorporat ed by reference. The

Aurora pipeline is typically inplenmented partly in the
ho2t pri thpagdrﬂmﬁer partly in enbedded printer

sof tware n pa_rtl in ded ter har dwar

2 ori o e it 1 ek aef o hfduaBl ShuodBhiiier dhises o
USpdgelvah WBmjet PRhtheadSe. &.Iak UscfiRddas! USPafchONG.€7,135,1BXaCk driven by
partitionin aries according to printer nodel . A
I\/bﬁjpé‘tnt”f}ﬁ Plﬁgléw fubbad shyAEd Wlachsm@mm thyderng 45 Gopppigiting of

2@ hxhftRARE M-l ccrRRaMd flafively QoddHrSsoRBEn cbllﬂ@ne'v?(m)lﬁt images as
printhead i ncludes a dedicated row of nozzles

pr ideretibry iINd{p Befent tNeg .04 and (/. 18R ANpItes caugns, céa@lcmaze herein

on g BRI LS5, M ] € gl ASHAER R e how

i npontpodaved ployly rief@n‘teddfd) privgi stgtwarﬁf raad gartlynky dedieited printer

pr Illartdwgr%gfnnale prcfrgnetnéﬁe controﬁurp £§er c. g & descrlbed in US 7,125,185. This is
25 illustrated in Figure 3. Exact partitioning varies according to printer model.

A Memjet printer is designed to support Netpage printing as a fundamental
capability. To this end, the Memjet printhead includes a dedicated row of nozzles for
printing Netpage tags (see, for example, US 6,832,717 and US Application Nos.
12/025,746 & 12/025,765 filed on February 5, 2008, the contents of which are herein

30 incorporated by reference), using infrared ink; the print engine controller supports real-

time rendering of tags according to a supplied tag format and tag data; and the Aurora

pipeline accepts tag information and formats it for a particular hardware configuration.
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time rendering of tags according to a supplied tag
format and tag data; and the Aurora pipeline accepts

W@ 299/08i48% mati on and formats it for a parti cul BCT/AU2008/001067
har dwar e configuration. NPP099 101 -PCTAn exanple of a
Menj et - based Net page printer is described in US Patent
No. 6,727,996, the contents ofi4which are herein
i ncorporated by reference. 3. Netpage Printing

Ar c hl t echy re@adﬁﬁg 'éf b %H@E]Et%aﬁdolﬂétﬁdge phients ®Rfcribb®W 0F Patent No.
i nter, l'ication i s sonething which

seﬁ&§7 8&@1 8’@&%?&“ @fovftlwear?ﬁqrm Bropeyasd byrefeiense.  From
the point of view of a Netpage server, an application
i's sonet hing whi ch sends a docunent to the server to
be 3ar chi N@@aaﬁa’rpﬁgguﬁdpbltmtum Requirementsage server is
her ef or I of
51t he. pb B AR SR 58 Mafbicn il 38 BRIty st @Ming which
t heertde p Wodumebtte tiNgirpag & semsed. Piomapppaoicta i o Crﬁay\lemage server,
may not.. be Net -awar.e. Every docupent, whether :
erpaguieaont B BRORHE it & e RBRADE Iy ARG Roheerved end
t h@oéﬁkb‘lyp@gﬁ@d" WiNdtpagh sdridriin@eefiad 41€f an apbhicadichdl frbmakt padnt of view
P@ge awar e dgfunent can specify interactjve
f e&t BF 88Ntey EHhGLTIAYRE disriRen. Yoo o teaRdn [ natRAge sense.

1eont ent . Afrly, Fﬂ@ﬁ%’ﬂt by ¥r nlafi&ot BY @Je‘bﬁﬁg@ﬁwar@f E\teﬂe d&‘é@h}@ﬁg @hether
server should not conprom se the fidelity of

pr iN§tPagE-BYApftnOL, rbéli*eﬁfsrf@np)meﬁﬁwéén tedNctnapg é/rymal filjnggmbinet”.
t h@n Qfdﬁtﬂ)‘h' eplget a%fg%cunyﬂ{ g‘an SE& fyqlﬁecfacrtﬁ§ Pe%ﬁﬁéi @Qchl & lﬂyperhnks

options such as rendering inte l'ayout (i ncl udi ng
mulferins pad dynanhoeodtens and wat er mar ks, and, where

p_OSSi bl eF%ang?lﬂrﬁal eltheecl ) nemerFl)ttr cl)fn t‘ﬁe {pﬁg% se%jr sﬂou‘id f%t compromise

directly user I'nterac
1ap }rﬂei fiddlityo nf t}Erprnitedngltpm,yncal tho pbleformahdei atderéliﬁhﬁldy rcéahé yrinting
he. us glfj server or v t ludi
I\Iet%?i&tém “S‘HF N ‘r‘sorﬁ‘spe%mé ?P S e “P%ém?i]é é?'you (including
Cl infuliei-pege ) Border® bt d W A €hmblad maavﬁémgélbmknedmwcﬂoﬁ the
former case.is the user able to explicitly sele

target pPiHPEMaTY Bpged figecihoby Ehstuﬁ%ﬁ@era%ﬂngwe@gqﬁ%apphcanon

apphih Gt hANal e ﬁltﬁféd iRty @ iucer Wi tﬁ@N%Lg%vg@nﬂe; ort¥3a a non-
specify a particular printer.” The target printer for a

Z%aﬁUIclﬂfrtmge mpPligeliony cabeh despome rayhbesen cbipided P @dprinted Netpage
e?llink éngqfl ?ﬁél f{)rn&rr LS thﬁ%lsse? (ﬁbl@tt(? g{\}\olm; Ll? sél&? a lﬂa?f'gé’t ;ﬁ)rlﬂter and

ctlon inters whic
or smlfpucpmmmonstalthcbdgh aDefpaludatloramay wab knalulpiepipgmtwhn@} @hows it to
particul aghg ) %fyr when printing is initiated
i ndPF% %?Py ]%%F)?an to the server w thout physica
pri nt i NngThstatggefrinter iffr aqiarthipr printing @berativhanaddiciadpedifiddiprinter, a

25{52 EF%I%E grrlmrﬁgrt aslsos’ma?e%sxl)v{t}?qie uesér(‘,:] a COthtItOIIIq %f %Irelrtltgr%qalich support walk-up
printing, or no printer at all. Default and walk-up printing are particularly useful when
printing is initiated indirectly. Printing to the server without physical printing is useful if
purely virtual interaction with the document is desired, e.g. via the Netpage Explorer.

The Netpage server may not have access to a particular printer. For example, the

30 printer may be directly connected to a personal computer and may not be shared. Or, even
if shared, it may not be configured on the server. When printing is initiated via an
application which does have access to the printer, physical printing should therefore not be

mediated by the server per se. Equivalently, Netpage functionality should not be restricted
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The Net page server may not have access to a particul ar

printer. For exanple, the printer may be directly
weoneduesl to a personal conputer and nmay not BEI/AU2008/001067

shared. O, even if shared, it may not be configured

on the server. When printing is initiated via an

application which does have acéess to the printer,

physi cal printing should therefore not be nedi ated by

the elirdeey acs&sibRMyitvalant | y, Netpage functionality

shoul d not be restricted NPP0O99 101 -PCTto printers

di rect | yThi le@agepicavepys thfa@dede o, gipporglienfiepth a guwmbel ofeplatforms,

I'S iﬂcﬂfdﬁ@dﬁfﬁd@v@s, RUPOShd ShixeilSeRBr e MUWHRS intefded to run on multiple

platforms, including Wndows, MacQOS, and Uni x. The

seplagfprnst ey therplorend roguifeneaiibiddisug despnipiaens wiifedupierts stored by the

| I i i . . i . .
e Sbr i endbiish O SACLERRA B R i Ao bt win
r eticer@idcmemnhaahy iswobportted tel Ndifage parvddowespeproniitt the fidelity of

requirenment conflicts wit.h the. requirengnt that the .
| noBrGERERY: GR b iedrblnger koPoePieR B A a e of visual
fi dedctiptionofvh@e nedeedry0OhPutdrsiorNeul PBSHhtidre-depSdbittah®Wodld ensure
this dile is to store t versi ons of visual .
doZHHITI IU AR delised &t e SEReride, B igeplatform The
10! koY eRidRRGNIS Wlattned-iNRP e RSN Sul Bk RHBx frhdhe bdrtaYility at the
when reproduced on the sanme platformas the _
or CYIeAt qf r@g)%qlkgf sra¢lhietyrdont litye Asgivs SGIYEH ighpls@entation could be
pl %E)tfirﬁi_%é&tb %Qﬁ%@tﬂ@ Bl%tf@lﬁﬁn&@%&nﬁ%ﬁ'i’cfn%n'ﬁ@%hﬂ@ m
portability at the expense of a possible snal
reduction in fidelity. A given server inplenmentation
coyl d be | e the
pIgtfornﬁgﬁggggiﬁgﬂbqvgﬁgggﬁh%n demand. 4. Netpage
1%r i nt 1 ngThAr Howiag tseationsT hi@cifitel drchifectgres edichanppadiethe rfollsving use
archi tectures which support the foll owi ng use cases:
priHfi'ng from the Netpage server directly to a printer

rinting from.an lication via t.he Netpage server
Nt ng £ r GRTBIEEE 6 SEBH BrPetitryy BaTaATSF ot or
printing from.a. Net page- awar.e application via the

Net page ser v @RI fHAPRGAGR S1e RSOIYRS S o
application.dLrecH%%lto a.grin&er There is an added
di mensi on t ¢ PSBHES 1HRRlCatjan dipegtln o AQNBIET t he document

e o9, ' el S afo e Sok T A GgE Rl
followi ng, the Aurora printer driver represents a
pl at f or m i ndEPRHHSH™ bﬁste%%er?sﬁa@eapplrca}m ‘ﬁ“éfc’vyatroiac?&gter

| at f or ependent versions of a.printer driver that .
Sr i ves {Tﬁ erg 1 an ached dimension to some of t%ese use cases when the document being

printed is already known to the Netpage server. This is discussed in a separate section.

In the following, the Aurora printer driver represents a platform-independent

25 place-holder for the various platform-dependent versions of a printer driver that drives the
Aurora pipeline and a Memjet printer. On the Windows platform, the Azure printer driver
described in Section 5 implements an Aurora printer driver. Although the architecture
discussed here is intended to be platform-independent, it is influenced by the architecture

of Windows GDL.

30
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Aurora pipeline and a Menjet printer. On the W ndows
platform the Azure printer driver described in
WG085 i npl enents an Aurora printer driverPCT/AU2008/001067

Al t hough the architecture discussed here is intended

to be platformindependent, it is influenced by the
architecture of Wndows GDI. NPP099 101 -PCT4.1

Printing fromthe Netpage Server Figure 4 shows the

hi ght | evelintidy frofrl mwwmﬁﬁ?@sémrng fromthe Netpage

server to a printer visible to the server. The Netpage

server r%lglﬂréé skyvsabe gh-tsvel dateiflepeyhen pripidte figym the Netpage server to

SUQBQH&ﬁWQQEQDQEQQQ#CS rendering and tag rendering.
Figure 5 shows the detailed data flow corresponding to

Fi gur e 4Therstpagy paiver deliasnemen- Apnae exsigtep fdrivérewliol ghnatts both
539 \Agﬁﬁwreﬁ&e%gﬁn&t reRid Al Out In the printout store,

ve a ea map of each page, and draws the
VI sual deguorri .‘p‘shoms tbé¢ detaibdd gugegBow motrbseordimrgmmeli‘lgure'ﬂhé”he <print

5, OB A BP0 D

I ntifarwfs AlgeyctifOfired @aEIef $aoly pARJandrdravts hg vistnd dehOEBIRN cach page in
and ujtimtely forwards graphics and printing comands
t o heHCYRbr a” printer driver. The APl normally al so

1(Puppor t sTRY Qﬁﬁﬁws@@iﬁ'p‘fﬁﬁﬂg QlbsylahPoft Be h&l@ opdrhtio@kstéth ipYdides the
i n pass-through node. The document service uses this

t o AfeI(Aprlicattoagrpgprme latetfaces destendsringrpreerténtian thepdocyment, and
aciiﬂti\ﬁ%te%; ﬁ)?\ne[mso aﬂh%sta Iﬂ{tfn %@I{lmgﬂ ds Y¢the Alufbra{ ﬁ%ﬁ&%ﬁ@ert Phe API

recel vi ng graphics conmA ronmt e graphics
sub@y@ﬂEﬁho@h@ommdmxadﬁwmmﬁéﬂmdnwd@nﬂm@nd@wgnamﬁsmﬂmglmmk

COHRO S'dl é gse?\%pel]_ﬁseg %l éehbf?rt reﬁae[ec%A Y1 %I?Chp%qgllpreSSIOCJl ICPS and

represen ati on | ver unction
1myamhea@aappsmSMﬁnhﬁydnemwto assist with renderlng

o oot U1 REPE NP B R EPOHTS RE gt PP RBRREm, e

Subsiysi @fntet RigvET tonli@s addl |c\éﬁ1f)0s|1t8s/ @lePBic Pobjdatsi ﬁh@) the Aurora page
functions on _the M inter, including sending it
pr represgation; ‘Rhey frives g%l n%@ps)prgvglt:q, by e Bapgics subsystem to assist

Co R R feidirl O fic R &4 ée@@sbn%a@lo%f Qhﬂ{ouq{nles/er and the
£hy3|cal printer is typically nhediated by the

per at i ni wyRomegrio fepeiyiag ponse ¢opnpaadse fromntge noagungeﬁluéwwm the

St B DRSS O G0 Bl i

Audatr an thademrd puesesttcami der, Cdiheunication between the printer driver and the
physical printer is typically mediated by the operating system.

In response to receiving tag-related data from the document service, the printer

25 driver generates tag information and includes it in the Aurora page representation. The

printer driver retrieves tag format data from the Netpage configuration store. Alternatively,

this can be compiled into the driver. Alternatively still, the driver can retrieve such

information from the Netpage server, to enhance maintainability.

30 42 Printing from an Application via the Netpage Server
Figure 6 shows the high-level data flow when printing from a Netpage-unaware
application via the Netpage server. Although shown in generic form, the data flow is

intended to represent cases where the target printer is variously the user’s default printer, a
NPP099 101-PCT



printer driver retrieves tag format data fromthe

Net page configuration store. Alternatively, this can
WheoogospEsd ed into the driver. Aternatively stP¢T/AU20I08/001067

driver can retrieve such informati on fromthe Netpage

server, to enhance maintainability. 4.2 Printing from

an Application via the Netpagd7Server Figure 6 shows

the high-level data flow when printing froma
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Theecgase of the target printer being a specified
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form andhcpindardsverseriaipeschd ¢andnds @ generate a visual description of the

deyi n nt i r i
R N e QLT e
1 Ed e $ciderpificothe odleviaheN dipagn KiBmlrnen‘asredn@LfﬂBm tha efﬁtﬂage conﬁguration store.

S |ized representation to
NeThaEb 8 didashosf ot ffenmEE ERES B Ot ShRS digoconfisuraton
dogifomation emeCiftsdicompccite. Net pageuranfih@tmaibh 0 Sto1dentify the
If nmultiple i ndependent Net page docunent services are

su&?ﬁ%ﬁtp%er (e-Hefrilgcsentalgitlat i on i nformati on can be

| nst anceTrP@Ghiideq visldl SoppQBtht IR bilidr bmafdmtde{aald&@me g WMF
also identify the target printer (e.g. default versus

2QvamrdanpYVindpie SePi arri pladeryrisdrprnderipfes e RPAL i dnplegprm-dependent

ei tr ?Jsgr?ﬁlpo lal?a (_)tfr?ér'n q}ing{%g@ gtr%tt gl?aer%eey\g%':;ﬂféq%ﬁ pﬂs%@%roduction

pl éitiéloy,mssaiem@thm tite doppsteswmeraltiimgrplditosm idthe aidmahala@ms a number
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pl &tpfreséﬂ’(atloﬁs,fahemﬁlaﬂﬁzprehémalbﬁ makh as difificaltndender on a dlfferent platform

25 without the availability of helper functions from the original platform; and a complex
representation controlled by a third party may evolve and diverge over time.

The serialized representation can be arbitrarily primitive so long as it remains

device-independent and doesn’t compromise the fidelity of printed output. The Aurora

representation itself is too primitive, since its bi-level mask layer has a device-specific

30 resolution.

4.3 Printing from an Application Directly to a Printer

Figure 8 shows the high-level data flow when printing from a Netpage-unaware
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of di sadvantages: the Netpage server may have to
support nultiple platformdependent representations; a

W@ 0phaNs8T epresentati on may be difficult to rePCBEAUZN08/801067
different platformw thout the availability of hel per
functions fromthe original platform and a conpl ex
representation controlled by asthird party may evol ve
and diverge over time. The serialized representation

CaRpiRat@mklirkdtBIth b yrigéd M tive so long as it remains
devi ce- |ndependent and doesn't. conpromise the fidelity
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t 0QnPhic meﬁﬁag@wrﬁdl DEftet Grsvel Heskl@c}éﬁlm RSkeviRY 8o Ha%orR as shown in
devi ce-specific resolution. 4.3 Printing from an

Apthei detatledodntailaveefitigire  a Pr| nter Figure 8 shows the

e

a drivartdees. not pbtaihiimprease [Dhe s -thtegh dtodwﬁomdmﬁpphmgon Instead,

he f ons of the er dri v
g sk PR bR rD o o B ks fist i Biftg! dHRer can obtain
pr el Sf impreSeatIDOA®HM e s&hawrnd|anodalreethdﬁtaawilsdlt&azttﬂely it can

fl ow of F| ure 9. Unlik Aur.or a er dr|

e SAHERTS HOSH %#Hzfng /3% ﬁ@wwﬁ Fe%l?ep i tfw‘ Bintef; Jryigy notifies the
UjO@@tpﬁ%t scPRE 3F the iaBR%IGHSIcXNon PR d1BcRASS 1 IRt MG it transmits
fromthe plication. Instead, it explicitly requests

nﬁﬁé@gumﬁﬁtﬁmuaﬁﬁ@ﬁﬁlntmtq\l&ﬁéﬁé server. The printer
drlver can obtain a block of inpression IDs fromthe
server and allocate themat wll; alternatively it can
ob#a n i Pintingfrom a Netpagediprdicdtionyiasthe\Wetpagedeivee 9,

t he r|n r' r ti. fies. th t e he

o b Tt DS S31005 5 PR BBhY B e e
15 t aplrlmatﬁm tis thb Naexge nserver, susingsthal cudestyrimptemonted dodgament and

server Printing .fr Net e ] [ vi a

© ne e s Do i SR P RS D R0 R D hSagrapnes of

f | quvichheshepdih edP@ated B derdiRt PREELIRVAS Rs@MP Idctlaipb@fing system’s
via the Net page server, using the

cuPFI%thgIS}) Yiplenent ed I odgenent and printing interface
descri beﬁlghl@ ll-lﬁhgwptﬂewﬂ 171 ke fld% @%7&&311%9 ko NBBage-aware

contents of which are herein |ncorporate
ZQ eppilispicoa viaithe Netgegssenye usigeanteiisnded yaision péihaNemgge virtual printer

" 3L§ d§scﬁ5ééi%b&?io§h'§5y3tem Figure 11 shows the

eve ata Tl ow when printing froma
Net page ?aikma p@valpsp:h Netptdeamnaxe a@plldaeoﬂ\lettlp agdtegetiveen directly lodging

gf: 2(?) men ee (ger¥ceerr §ar|1 {111339 fprotvli] ¢ a use %gt% 2 Irnrore 1nl[u1tlve lodgement
interface. In general, direct lodgement is appropriate for non-GUI applications, while
25  virtual printing is more appropriate to GUI applications.

Figure 12 shows the Netpage virtual printer driver extended with support for
receiving a Netpage input description from a Netpage-aware application in pass-through
mode.

One of the benefits of ‘lodging’ via a virtual printer driver is that the user has

30 access to traditional print job options such as page range, n-up and poster printing, borders
etc. However, it brings the added complication that the spatial transform applied to the

visual description must be identified and applied equally to the input description.

This can be achieved by passing invisible marker elements through the graphics
NPP099 101-PCT



driver described in Section 4.2. This provides a

Net page- aware application wwth an alternative to
w@l2000/08d4§5 | odgi ng a docunment with the server, BCIHATEWS/001067
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interface. In general, direct |odgenent is appropriate

for non-GU applications, whil1@ virtual printing is

nore appropriate to QU applications. Figure 12 shows
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by passing invisible nmarker el enents through the
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spatial tF4RSP éﬁ?ﬁvs bt élrgéﬂfwidga TGN BRSPS g feNetpage aware
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markers (or one | arge marker) per page to support

podtte@facprinti ng. Markers can be made invisible by

bracketi ' : [ . :
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t hdogiment> podeesshigsceibehipSeegtmy den ewl domntunwates wilyths Ngpaga server to

gr aphi ¢ A rke but doesn't render them
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1Pr i nt er Figowrid sh3ws hhovsglhtle:] ldatg Hlolvewkdn datiag fromve Wetpape-aware

printing froma Net e- awar e plication directly to

b PR R o aolopR s Sy Wl Felo 1ok NHBES SB Vet fytonded
t heeikiofl gEINE Mbridphilcf @GRy ddsétideiSSceases.3.he

Net page- awar e application inplenments the functions of |
the <pri ABWEJSUuReHT e hyidrinte) daixsr geadsdnvidepphiog receiving a

1, }@%gé:fﬁ[}mﬂ%&@ﬁ@rﬁfr%tah\létﬁ%em%éaa@ﬁlic%ﬁ@n}’ﬁrpagsothﬁ)ﬁglﬁhﬂde. This
I npression | Ds and | odge the document. Figure 14 shows
2Q herdyidgha Netpage-erera afnlisstioneth 3oraltamptieg to rdgagtly lodging a document

glgwmggfe SPRL Gnd ﬁ{ék :ﬁgcﬂ/tide%sgli HEEL nYord f?luﬂti\le%%erélgﬂgggﬂe&&ce. More

as tot t page server using an e
v epsitiorarty, ittpheidey bosed wph aeresrto theilacel opdesng $yben’s user interface for
Se%éliec%rr}g g"tas;get printer, and provides a Netpage-aware application with access to private
printers not otherwise accessible via the Netpage server.
25
46 Printing a Document Known to the Netpage Server
Under certain circumstances, an application is able to (re-)print a document
already known to the Netpage Server. For example, after lodging a document with the
server (as described in Section 4.4 and US Publication No. US 2007/0130117), the lodging
30 application has a handle to the document (its document ID) which allows the application to
request printing of that document via the server any number of times. As a further

example, Netpage Explorer is a Netpage-aware application which provides a user with a

view of documents and printouts stored on the server, and allows the user to re-print an
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Figure 15 shows the hybrid printer driver extended
with support for receiving a Netpage input description
WO c@a03p4det page- awar e application in pass-thr oRCHATRINE 001067
This provi des a Net page-aware application with an
alternative to directly | odging a docunent with the
server, and may provide a user2omith a nore intuitive
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pa9§mmgdbhmwdm@umﬁnﬂMMUMWﬁmwihempaéﬁwkhnamghemManﬁdmramhmg

Angt.her b|||t |s t server to di scover
th g 1nt8ut%ﬁﬁen Oé:ll]l ents beasre]: el()?(ens ing 1n ucC a W?,P{ thgty thF] grsl?]tlern(grlver can
th &iedﬁ@l,m’éditﬁmﬁﬁsaﬂdl Iptrneoen tha ndatﬂﬂﬂig: hipmtgddséription tfiven thasbrver. This

f an

25o p?oblem can be avoided if the advertised type of documents and printouts exposed via the
file system is such that it demands a special Netpage viewer, which in turn can trivially be

Netpage-aware and thus correctly identify Netpage documents and printouts.

47 Detecting Hyperlink URIs

30 The output from a Netpage-unaware application may contain text strings that
encode hyperlink URIs, e.g. of the form “http://www.example.com”. The printer driver or
the Netpage server can detect such text strings and generate a corresponding input

description allowing such hyperlinks to become active and clickable. Such hyperlinks can
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exi sting docunent. This has the advantage that the

vi sual description recorded by the server exactly
worgioghsgsshat is actually printed. It has the PCT/AU2008/001067

di sadvantage that a slight change in the graphics

system may cause the generation of a slightly

different serialized visual dedcription, causing a

m smat ch. When t he Netpage server exposes a

fi hRo Y YWsesMewidawigbyl the NepassTRM:S RN thtudeH &tuallIElicks on a

there is the added conplication of users being able to

r edifaldan g pRep Hieseyer (b defrmrbssit (hegliplo pringidep 268 tippicat of a text

ape!nhgafau@asveulf&nfaa@@ﬁ to activate the input

descriptions of such docunents and to allow the server

to recor Whetwppeay fodista qeatignpalget singtthéherays will pomgptimes be passed

Pr 'tdr']l'ﬂl%ué\gﬂertﬂﬁ eld é’éq@lgf ﬁaéﬁé}n dsb?n %?deI td qgt@étlaf X(#ﬂ&g%té I"ﬂJRI, it will

suc e print river can I dent
dosomaimics an aieqesﬂaryl tewealtdoe spaabibhadigentripginede 5o & pinglonext string.

f h hi b jded if th
atrjsgiﬁipf%g%%%%ral%g ba%aﬁﬁg%g &%gylﬁ%qu?%seexhostedevi a

the fil eThyptieeh drivesticRntchadn ofitiog@yBdhaiszeahs PRl dbrmatting of the

ie n tur ntrivially be :
Neiﬁﬁg@ta a@ngﬂtlh E?sanc%ﬁ‘?’%gmeamhié Bt P38 Kl&ipt?ﬁb‘élue underlined
100G IR NEy%) ADChvBK It tRU piSnterdirileR @Gkl @ ukl B8 Misui KodRlthg of the
The output from a Net page-unaware application my

comxatOr@S&wémth%td@mrfg@th ¢ hepeelskd My per 1 i nk UR's, e. g.
of the form"http://ww.exanpl e.conf. The printer
driver or the Netpage server can detect such text

st Bi ngs ﬁet@a]eMéindowS&’rMITQGWndi ng i nput description

al | owi ng.s h rlink e
cli Ckab?ghlé’l 5éC‘tl W (ﬁe crlbe W&é&ggm@%(gﬁitgige%ﬁ,% {ora prbnter driver
13i shaengdrt ﬂktbﬂtlye mymhg]ﬁclﬁxlattpaag dess@boden Sectioed. when t he

user actually clicks on a | ocation on a page the
server can determne if the click coincides with the

exsent ohz@etFRifitesDfivéry that is a well-fornmed URI.
What appears to be a contiguous text stri ntg to the ey
I‘V

wi || sonbBtei ee pentpadivwes it & Winovsr GRE diverfp Apropairiven Memjet

Se}Sﬁﬁt@lls i [I@Qlﬁ%rhttﬁlmbkpof%&qs&neﬁt@ 19&&(@1‘@ anQntgﬁméllﬁjLe ?Bbhlcs DLL,
it wll sometimes be necessary to coal esce spatla

2Qdpet enfuoragghlenths intprfase L4 migides tacopmmon M gpgrty s‘rwr:tsuser interface

r |
DRPEFSTLSAR R e e %%ﬁ%?%%‘?f%ﬁ Pyt
c h amgpirtd slhwtsadj &IDIf doiverafihétiogs, @hd umatel@l 1nméoes Augra APT functions.

Kk
tyorERb et o it e BTG B e Al et
t he pri nFguredbisN@¥s aGim 8 #icy efewmﬁmeu&aretﬂmﬁtevdﬁ\td:w

r ing of th X in the identifi I on
2%0 mat i g&q OIAHRgrU IELe sﬁpp%rct)s es{ngltusmn 0&" ta?g il (?rmtatlon Ca%El tl?e Azure

f a hyp
graphics DLL supports the delivery of tag information from a Netpage-aware application

to the Aurora DLL, transparently passed through GDIL.

5.2 Hybrid Azure Driver with Netpage Support
30 Figure 17 shows the Azure printer driver augmented with a Netpage DLL.
The Azure graphics DLL invokes the Netpage DLL when a document requires
Netpage tags, and the Netpage DLL inserts the requisite tag information into the Aurora

stream via the Aurora DLL. This includes tag format data, fixed tag data, and variable tag
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5. Netpage Wndows Printer Driver This section

descri bes a Wndows GDI hybrid Netpage and Aurora
WpeioonsHssiri ver whi ch supports all of the pri ne¢Tigu2008/001067

architectures described in Section 4. 5.1 Azure

Printer Driver The Azure printer driver is a Wndows

GDlI driver for Aurora-driven Menjet printers. It

i ncl udes a nunber of conponents, including an

I ntigh frae gaddlibforndatigh ARAIaS the RhpresstMADANtyPIAIO Peddidd patthievia fixed

interface DLL provides a conmon property sheet user _

i nfagrdeiacad pahayir vaijghicdps date dgatipprepcgidis infprgnadpyich gs x-y location

Pr i dciGe BBE hBNEata J@w@ﬂ RéifS] Wh-barlaPRkGRAL S 2

requi red subset of | driver functions, and

ul ti mat ey infarokieon cAp plivreatingly be arerdteshley, firivearg\iprthe printer itself,

P PP B OF 18P e SR FHRE R RAR PR i o BB Sgformtion

of abdwethAzxtew of eichte@ivedreker. The Aurora DLL supports

(e ) 8005 30 TLGHTE B BRI 5<F pmon  o

f r eepisn\et fagethawatpegeaeplet (it tafied Al AtermaridelPis information

transparently passed through GDI. 5.2 Hybrid Azure

Dr f%&ﬂwd{j‘ﬁ)d&‘l‘l%ﬁg@u@upport Figure 17 shows the Azure
1Printer drhy & NYATRDLE el ki cAnMigidageit NetpdR@e Ui a local

graphics DLL i nvokes the Netpage DLL when a docunment

r e§Qre &sfonerpaggace. dgs stosmé forerdiserpiag ebtppt ranaFeeitigipeéon IDs

r e%hlsthé ﬁetﬁ)% sbﬁgloe[n%hbéa{és 'tﬂéhloto tﬂh:q\lé%ggg ML%rr@@f&tyh Qtores page

the Aurora L. This includes tag format data, fiIxed

t agesdaptons seelvedalirira bleNeatruge NPPG9E fargards peMdaths. Netpage document

Per - inf Lon h_as_the..i Si LD i

Cyroa el R R g Ry " SRR RS Qe name of he
1PpalNetpygvi@umentisatvice ftoagthel atiater néombticona sSipeRédistiy, and resolves the

information.such as x-y | ocation and active. area

datdv o RIS DRI a A SRR B8 PR e daEaD Ty Corbe

I nNamiftScbhice dpedlifgemnmpleentytida® generated by firmare

inthe printer itself, based just qon inpression |IDs o

recei ved Fr JRPeeselpli e dhres rtpenciatipg MoPey dwael physical printing,

| NEORABEHIRR t@BRUAred PRsiBILERNEes At IRAGBBuARGE bM Ry pkih€d, and

Net paégg& DLE can orgt géi%ﬁl tasg f?)sr mat data fro?ng ?lf’l}g yP jcm
20 itwie gcuinptegendttingmades duiiag RERlsringing, serrdspedingtie the two possible

NelAAGS SeftClockitdh SAENESLRCAAY. A1 ¢ atine!

t i SRR SO MochRtth RS EHRE AL TG ROk, souress of

t hemMesspag®sDinld ageedsret anaponioing pktsealpititiing. Netlpdgdescribes the

server v'%a. a.l od:al I o i

soufces of visual and thiput descriptions during virtual printing. In total the Netpage DLL
therefore has five combined operating modes, corresponding to the five use cases

25 described in Section 4. The implementation of the Netpage DLL similarly follows the

descriptions in Section 4.

Table 1. Tag generation during physical printing

application source of impression | source of active area
IDs maps

Netpage server passed by server passed by server

Netpage-unaware obtained from server n/a
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store & forward service. The store & forward service

obt ai ns ranges of inpression IDs fromthe Netpage

W@ 2009/08648nd al | ocates themto the Netpage DLL RGI/AU2008/001067
request. It stores page descriptions received fromthe
Net page DLL and forwards themto the Netpage docunent
servi ce when the Netpage docum@nt service is

avai l able. It obtains the name of the Netpage docunent

seNetReldwame t he pri Niggtainddf rdmeéiven | N [tgeAefdedl Stifdm  input
and resol ves the service nane into a netjwor k_ address

vila a name resol ution service (e.g. DNS siesefipigg

Nam ng Servi ce, depending on i nplementation). The
Net page DLL has three tag-generating nodes during
ph ablea?. ngumemiigenemtlpeylwm gualdormtmgt hree possi bl e

"ébgﬁé‘at% the ”““””':'é'ouP é & “Wﬁr’egg‘i'oh iré& o5k a%’tIVe area

tv ocunent - generatiln printl
correspondl ng to the UD@ pOSSI bI e sourceanfsthe

/. Nnri 1 doceri hoc

LA BN \ZAE"AYE I I ¥ A wre )

doctent e y—pEH bie
t hé‘“é‘&ﬂ&l@d&@wa%’e i npr e<§PéﬁFéf9§sfr%9D38?IIS\/e % ea maps

dUNefithgePar€al  pri nt/igaderafedftdn SOTREN | tb%%séd‘@y application

sowrces of visual and | nput descri ntl ongd duri ng

virtual printing. In total the Netpage DLL therefore
has {1 verComel ReflaRer BEE. f 0L (bt Vhich don
the five uglrg@ljcgbsegﬁﬂgstgér i}Ng%glépn Seéﬁgn&zg%%ﬁ{é%gg% ich- don’t
3§ mlrentgmompfah tNdings WotpRgeip DuLprstithd tard ethag bowe aplication
t he descr i ect | aple 1

can bg, enca uateo g’nd SIIZP]p %ssaei%Qhr%u the etRﬁSCPd‘g“at%(ﬁe Netpage document

generation during prl I'hg
- PCrtiabl1e thids caothy RerpaggBhE madds anbedprovidg! wiith ptidhal active area map

rinting In order to jnsulate the Netpage.DLL fro
: b‘g g%‘? Sfeet V\ﬂ‘oéfvh tfGnsericr té%t ggb‘HD‘iaélryn 4 etpage‘aware
t h@pﬂﬂ%ﬁtﬂﬁgﬁpl‘o{ﬂiﬁéﬂ wﬂﬁaﬁﬁiﬂ)l@‘fdr (BﬁllcﬁﬁgJa\/NQtﬁéke bﬁrbuﬁdesenpnon to insulate it
page- awar e appl i catl on can be encapsul ated and
1% ﬁﬁ@r@‘

neylsderofithr SR IatRd rREt pEgien pRd o feerhEorBe gge explicitly

dOGHIRAL opiBhd hGRe aleR nfaf. S Case the Netpage DLL needs
to be provided with optional active area map

infornmation separately, to allowit to generate tag
da Si . ware application is
prg‘s\a/kl dedmvép?ﬁégﬁmg%&ﬁﬁog?ﬂguﬁl di ng a Net page i nput
descr | ptAemgletCOnﬁlgmmbleaAmrd prnfterr@imwémmmleeﬂgemnﬁs fotemded to support
present at | a
SRV LRI Rl R TR MR R AR
FTBIOS 5. ﬁlemtlﬂagﬁm{%ﬂoﬁtl@’urduﬁﬁ ofleechih @3 AtidDMeth Netpage-specific
printer driver inplenentation

confi gura
 newHFequs a%@ﬁﬁsﬁmNeémge AP S &Pweéinflowéffﬁ RAGr P ﬁwﬁ rgodes are
andydpbisy, axd 8R AR MA@k ¥hd Rethk RREENSYRPAEL. These can also have

hard-coded defaults in the Netpage DLL.
20
54 Netpage User Interface Options
For each physical printer, the user is allowed to enable Netpage tag printing and
document archiving both as a default and on a per-job basis. This is made possible via a
property on the Advanced CPSUI tab. It may also be made possible via a checkbox on the
25 Layout tab.
The user is also be allowed to identify a Netpage document service by name,

again via a property on the Advanced tab.
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The Azure printer configuration file can be extended
W th Net page-specific entries, such as whet her Netpage
WG 9pos483 s enabl ed for the printer, which nodeSI/ADZ008/001067
supported, and the default name for the Netpage
docunent service. These can al so have hard-coded
defaults in the Netpage DLL. %44 Netpage User
Interface Options For each physical printer, the user
is allowed to enabl e Netpage tag printing and docunent

arch|V|ng both as a default and on a per-job basis.
Thibs i s PrarPentiand-anayagesr operty on the Advanced

CPSUI tak rlﬁtt:r (HRMr & _Fﬁﬁtepﬁaﬁﬁﬁiﬁorpé)ﬁa%b kalss%rlﬁYﬁdﬂ lﬁlgﬁﬁg‘%%ﬁbﬁ%uch as

on the Layout tab he user iIs al so
i dévdphbd Bosgremipss fb@i@e Pagehlarepqumsat Karpet (BPFh a@rréIeWkgéﬁaekarA gPrinter

%e%roﬁlﬂl &iaf? a%guaggva@&gq Igr cr JH’?@’O 05169:&) Pg}il;gort 1@9?0ws an

scription rilnter drive
supmﬂkﬂum.pagmmd@sw@epkummUMHm@uagbﬁ@ﬁﬁmﬁqﬁu@mtamnmx W%mna

Adobe Post sc t, Ado Por unen
(PRt SPOREh PRt TR G B et F R AR ages thr e
( PCbpacVii@ihedefpic iefficht dkiovednd @xpases tRpkinsupport it
al l ows an aeﬁllcaﬁﬁon t o generate pags descri tlons in
|

a platfofRF &rRTIFRA ARETT. a0piEnPIENtE T S Viélsawgt%%%onal A

10PDlrifteiRB dxpbse a@ﬂ%le@ts bagtr EWet &% hQ, HAAPFiAkLIRABMay expose
descriptions that are conpact and therefore efficient

t 0 a$Prhat @_ﬁ@?f ftrtapisimage fogmathefopytransraitingmop theypiptsr-t by a
printer dhly p@ﬂger' R ePEIPALLT: BHE HO FN%&%?% extensmn to the printer

orthogonal . A printer may expose a
pr idnvermudt by eapallo 6 samelisingathel PELplor Sttm@ge o thﬁéfetmgsl server. This 1s

EXPRRS v {%te BL I\Pe?pa%er s%?vd atlvglx %P%an?g? a]; gﬁocu%tegteffor%la? Since the

transm
15r INegage X@memtlael?ﬁhppoﬁ'th ePDlIétapxhgalaﬂhxddeﬁr@H o Neawpagberinter driver

t d : I ialisi t he PDL
PP RSP AU GRS PRBE P SBRUBL “Thi & 15 (1)1 vi 8

when t hesiiet pPOE iSBINVRS Pd@@&dpl ahd/ PBBp@@pdrSthE ialeﬁd?akn (&Ishygerlmks
docunment format. Since the %e server nativ
[¢)

s uBpb e PgstseRY Sglénor%ﬂliles%“m@rl YRty gwd prWﬂ?ﬂ @? the pdfmark

dr onéatoﬁxmalsisolﬂteﬁﬁééd Yh&HRRRK & ipP e %calgﬂated tERFPBAtIe but is
Sonme PDLs, including Postscript and PDF, support

ZQ h ché@mmmlmﬂﬁ igrodyhen the Rkyscaintfile srmmgtedPost scri pt
FuEDCL B 9Ty O AT DSy SR i
Postd&ar fopts, ﬁhel Netpage ghrister Hifived extcnsa)nRDFt‘ha‘ Neteagouservesscan utilise this
information to generate a corresponding input description, thus rendering hyperlinks
and/or forms active.

25 In a Windows GDI environment, when a printer driver advertises PDL support an
application that chooses to generate PDL rather than utilise GDI simply transmits PDL
data to the printer driver graphics DLL via the GDI pass-through channel.

When the printer exposes PDL support, the Netpage printer driver extension must
transmit tag information to the printer via the PDL. Minimally, if tag data is generated by

30 the printer firmware, this consists of an impression ID for each page. In the case of
Postscript and PDF this can be done via a per-page annotation or document metadata that
is interpreted by the printer. In the case of PCL it can be done via a per-page macro that is

interpreted by the printer.
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ot herwi se typically ignored when the Postscript file
is printed. Wien the PDL exposed by the printer driver

W@ upposs8s t he definition of hyperlinks and/ or POF/AB2008/001067
the Netpage printer driver extension or the Netpage
server can utilise this information to generate a
correspondi ng i nput descripti @, thus rendering
hyperlinks and/or forms active. In a Wndows GDI
environment, when a printer driver advertises PDL

support an application that chooses to generate PDL
rat’her tRARING pptofredagoedBlrgks r ansnits PDL data to

the prinfRee ge .{Vy@‘&za}g rt@N@'@pQg%—éR%-le X!I\/?en{ja%ri@: the printer can be given
pass-t hrough channéel. When the printér exposes PDL

suseepabilithte priat Petprseprgs ar demaddj arélre psiates pani byreiven she capability to
r Bt t [ jon to the printer via the PDL.

Ef\/l zrf:(%%rﬁr{alt‘}yItp)r/e ég%ed?%gﬁg‘g{hg‘ is generated by the printer

firmvare, this consists of an inpression ID for each

pa%er I nGtII?e. CBS§ I, Postscript and PDF this can be

done' vi a”% ?fécr-ﬁ dﬂ ¥hnot ati on or docunent netadata

that is Fruerigrseévacthdow bedd whdsrintih@itot Iv@g-pAsE cenf&lprinter.

it Ean,be done via a per-pqge macro thﬁt is . )

i ntlaf BRBERATYY "tRN P igfphic, dCrgipHey of peh Ipprpsionpi g tha,graphics

1@ NE R AL @enlidg ARAMBlRNAKSAcIBHiBn & Rodud® alVBYtestiBn image: obtains an ID
Net page- enabl e a I\/En}\let printer: the printer can be '
gi Verihe mpressipa Bpm;the Netpags sprivice:Nae ey et ipgessoen dasripten with the
O NelpePLdLET S Dn UPCaKPRAN bich Yot Pk AEBH b Yind 1h
pr é\{e a%elg[;;geé(lzlW %ﬁeé%(%%r?e%{ag]%r%ﬁ?n Gehaelﬁj‘% it)da{ F]Teolvvp!:%gglﬁ e nd the
18 irgprewsntimegeftd twpohtediat prinhen printing to a
tag- pri nkls nd%sc%?r? ?nt &hibd! .tS.%r fFl%l@ee 19y Icgéﬁl{miggtfo\r{enretwee? the rrPrinter
recei ves a graphi c déescription of ‘@ach rnpression fro

18 hdrigiraphihe Nepysd emicemeayde mediatee biy lRMERROfTore & forward service to

| eror Dias R BLERGh oo FRLANBE HpaTaay g B e Rervice

ar qie Wespaoh &tdréNF ESYaaD sEORE ldagtes Wlockd tolfl iPRsINgE PRYEor offline
service, indexed by inpression ID;, and sends both the

i mBHeauiny g styrad {ea RS PHACSFHIGES t o the printer

for printRE heAsideSEVePelhive REahir@RioR - RsdibliGtah IO Netpage
conmuni cati on between the printer driver and the

2NespEige isdaey beia thawaniyeofriecdisar whp inyfiateH shonwing dhyeainstthe eutlgrity to
A B AL S RS BRI i
semnwne ef th heer. Neht pigkpe als¢ alentif&s tlorNwpage sevivé meygashekere multiple
Ol Rk R et idPE SR pMed DS For of fline
Figure 19 shows the flow of data when printing to a media-identifying Memjet
25 printer. Instead of obtaining an impression ID from the Netpage service, the printer driver
obtains the impression ID from the printer and reports it to the Netpage service. The printer
reads the impression ID from the blank medium as it passes through the printer during

printing.

30 7.2 Windows Data Flow
In a Windows printer driver the rendering of the impression image (by the
graphics DLL) is completely decoupled from the transmission of the impression image to

the printer (by the language monitor). The graphics DLL and the language monitor may
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al l ocation, and stores and forwards inpression
descriptions. Wen the printer driver archives an

WO pp@pe3asdNn description with the Netpage serviRE[/AD2008/001067
does so in the nane of the user who initiated the
print. It gains the authority to do so by presenting a
ticket to the Netpage service 2hich was previously
allocated in the name of the user. The ticket also
| dewt b | d@erénd anddRh RAGRd SRS WhisiGsioR iEMEd 3% Bah@6ed on disk for an

mul tlpl e Net page services are supported. Figure 19

s hdistermpgate It’él\‘ﬁ quogal?e@g/\ﬁérﬁnﬁﬁdntlol tfl?@ Rrigte, Furthermore, there is no

medb@mbslefbh tdnRd iYRThElndh I\%enﬂrl&{ltor M&ﬁﬁcﬁﬁgg@{;m&hm ni ng

an inmpression ID fromthe t page service he printer

driver obigaien) ﬁwslthq)ﬁ@mbﬁ@h ﬂp‘@ dfrdotm when piitngdp agtagprinting
e

{ PRGNS phbvct ke e NaERAReARHY ifer WD T e B0 Feccemtilly

thltlwwgﬂne asrbe wnmmt @naiﬂmmhognpri’lgurﬁrh@ 7.2 Wndows Data

Fl ow I n nter driver the.renderin

| pr esoi SIF ERAGE PRy P g A e B e P e P L P mmands

de@ﬁlsisl@:l ©dhd Aoure ghghity BDE)’ﬁE padsahbpthetArard grph@s DIANto the Netpage

e to the rlnte ..he anguage ni.tor). The, . .
gr g%ﬁbl&%e’mlo Lt aic 5%551 el ﬂ%ﬁrlwp@@ aigfjyes it with
10 PEbr NapaR @hhdeesans t”ﬁc&'sﬁ@)% tARehilh e deMRE-aRISHRAtent impression
i mage may be stored on disk for an indeterm nate tine
beﬁ?ﬁv‘éptﬁ’@l Yidh theaNetpgetseyiceoittihsopienightelor theypee efaphiss DLL to
th S t of
ot By Ruhg O AP g AL IEgH AT BN, However
si mithdueh gds Eérommioft fefahaAmire graphichbPLhdo perfam the archiving, it is also
ta n ' I . MS]

PR e okt PRhfOF (O HeRlol s oo toer
1$amem qtdgefcgenhiving data fl ow shown in Figure 18. The

gr aphi c ressi on .des pt i consi st.ing of. the

of 801 oot RSB HenBRat BbsS i Rehipan o Ghduce an
passesshy infage /hilihé‘-‘ BofcaphiféimaDland tBe NgaPletopplies extension DLL
graphi cs extension DLL which serializes the inpression
dedCrrist MSAmBitrAr Prng 88nTaesibe Hetptes tadedefalgelu &y fhg dmpression
Si NGgpelt is desirable to archive a device-independent

i mpression description with the Netpage service, it is
2tonveni efiguedd shave thetimeliinddismi ofslamivthen pripiefion metligadentifying

ar ¢tNintd, Fthk DR Phrifterd ARE SHAIR ik Mmbfiical for the A

pr %}J’Itn?ﬂn m rq{s % I—Iowévgr1 o fﬁ{l hough i t 1|E S Eon%/cgnfoén e e

f 0|grap}mes I-murte dgtelathc ¢ DLLf tho btrerk froadimnt bieto avhodhi the wgrresponding
i s al S0 ossi bl reSS| on desc t

aI on%resqgj € 1s evergléasll(l})f (}Em‘?e% %heq'iméu age m?mtor must 1n£0ng til Rletpage

service of the blank ID. This leads to a more complex data flow than the generic data flow

25 shown in Figure 19.

In order for the Netpage service to associate the blank ID with the appropriate
impression description, the language monitor must also identify the impression description
to the Netpage service. Since, as discussed above, the Azure graphics DLL is already
designed to allocate an impression ID for an impression when printing to a tag-printing

30 Memjet printer, this impression ID provides a convenient basis for the Azure language
monitor to identify the impression to the Netpage service.

The Azure language monitor is notified by the Memjet printer of the successful

printing of each impression. This provides a convenient trigger for notifying the Netpage
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pi pel i ne stage for archiving. The Azure graphics DLL
renders the inpression description to produce an

WO pepe3E8®N i mage in the Borealis format, and BEEAU2008/001067
Net page graphi cs extension DLL allocates the
i npression I D and generates the Netpage tag data
included in the inpression inm@ge. Figure 2 1 shows the
sinmplified flow of data when printing to a
medérace dand biink mg Menj et printer using the Azure
printer driver. Since it is inpractical for the Azure
gr aphi cs T INeiR3e)) erapbies nateppien | [P-lofang hide pNpAge Hakguags monitor
ONt Qe MURCHLL B G EGRRARGNDith TR NGO BerliBBUE theSNetpage store &
eventual |y printed, the |anguage nonitor nust inform
t héorNetdperyiseser vi ce of the blank ID. This leads to a

re co a ric.

Lhown 1 n ket Sl OOSR SpARRETREITER0L 10 e tanguoge
t o ress@cihatBor¢ahe fiyhmanusedl Detwictththe heaphpp Dapr andtthe language monitor

| RNy TS o BRI PBEGRTE B il Bl et e

selinpreRion B MCdco®S opiqaely ssleltagldmwe, the Azure graphics

DLL is already designed.to allocate. an_inpression |ID
for an i ﬁlﬂf%g@ilﬁ}gu%g%éﬂmﬁﬁ, .Jf?? Hﬁ g St%J ﬁpt?nmsi 1H%rmat10n to the

10VE MefagdNetide8h thetnBing of NP GLE S ikt A1 BY BYH 18 feséht the ticket originally
conveni ent basis for the Azure | anguage nonitor to

i déhecerey forrfbe pivgriels Sfihg Poresliy REmmepsh dereiup br ghancedo allow the
AZ%Fa?hi'c@BEH?tQ&sMQH&%{ tolti 1RQhdel RitDYy the Menj et

priinter of the successful printing of each inpression.
Thi s pr oV dbew ghequimtee g enport thei ijgdr IDF orthabngdage mgnitdiethe Cirrus

xﬁago‘?&%l u'gepf Qcﬁ\%ee%qge 'rﬁ%%% Hlif)%?lgggﬁgE{&ﬁié&:@*ggtggeghanzgc?to include a

age graphi cs extension
19 angssagefonepotiog thektaelnE).on DLL can bot h communi cat e
with the Netpage service via the Netpage store &
forward service. To allow the graphics DLL to
conmuni cate the inpression ID to the | anguage nonitor,
the Borealis format_used between the graphics DLL and

t h&" | angReRImgF ieotagaediPriiioRiShanced to i ncl ude an

expl i ci triL PO SRMRA slubdlified objRE nfouéI et prR@ue Akbded Rf B Netpage
the inpression IDis encode& opaquely in the tag data.
205 pereice. Heplirewy aenyistspd aiseauence jof Kepreshiensg pasp fideatfiqg) by, an impression

ORI 6 5 iR 36 o0 11 e e
ticket oHithé megrésyion image was printed by a tag-printing Memjet printer, then the
impression ID is the impression ID encoded in the printed tags. If the impression image
was printed by a media-identifying Memjet printer, then the ID encoded in the tags (i.e. the
25 ‘physical impression ID’) is a blank ID, and the Netpage service can use an impression-
blank record to link the blank and the impression. Alternatively, the Netpage service can
simply replace the impression ID in the impression record with the blank ID once the blank

ID is known.

When the printer prints an impression image onto a blank, there may be
30 misregistration between the printed impression image and the printed tags. In the extreme
case the blank may have been fed into the printer backwards, resulting in a 180-degree
rotation between the tags and the impression image. The Netpage service can record any

such misregistration as a transform in the impression-blank record, and use the transform
NPP099 101-PCT



allocated for the print job. The Borealis format nust

therefore be enhanced to allow the graphics DLL to
wWpaw9/0sdages ti cket to the | anguage nonitor. To aPCTAULG8001067

printer to report the blank ID to the | anguage

nmonitor, the G rrus protocol used between the printer

and t he | anguage nonitor nust 28e enhanced to include a

nmessage for reporting the blank ID. 8. Recording

Pr &5 doaggedy Pigitdlitktaptufeld Giartee Bénkshows a sinplified

obj ect nodel for a printout recorded by the Netpage

service. A printout consists of a sequence of

| M e_SS!Iaﬁﬁtifyﬁfgcﬁrd-ﬁfdg}éoﬁ;lﬁﬂk?y an inpression ID and

cont ai ni ng a“graphic description of the inpression. If

t he i npréd&inuet printeyeanidentifr 4 predagedblank agjerpryi axtragtige its ID from

S0 D ok FRAESP PR3 s

i mpne@d s printedrag ehevdmkpyuch bed liar datmrgaikasdedéh PatéytiPablication No.

Menj &t 1t er hen .t he |.D encoded in the.tags (i.e.
DR B po PR e QoS ok B b R R | e

IN_et Eagﬁ ggTaw tsek @%ﬂerﬁ§€_lca¢’ér 'b(BED_hz&S\Szirzl @htamkthqrneacllswtgagegag sensor,

i nk the ank and the. i npression. ternpatively, the
NePpa g elatie FREK IR AMER @5%% P pfS Rl OF il Pp?ﬁlf gadiugh hiy may be
10 N phiiBuIAATP 6RSSs R do@AQEdedbhiMing NE sBIpBRkY, 1l QMEENdBe tags pre-
blank 1Dis known. When the printer prints an

t
i mgfi@tggl; pipbpth ﬁé@@f distbdpnk. AoHadm kackiake ,d@espfﬁyllqyéthe lateral registration of

I e S L L e TR I AT
mayurtiay thetgaromilaple date tadkikde pri nt er backwar ds,
resul ting i 180- ee.r. [ b n _t.he .
and the Pl E CRRUER G bAILBN AR e ahSab] Hrared nkas
15 ed@r Hetpapy tsgipdttem 8y mglesit nadbbtowiva Spaatichladn st doubsici-didet! peinting is
i mpr essi on-bl ank record, and use the transform NPP099
10iuppﬁ’ﬁl¥t)o correct any digital ink captured via the
bl ank. 9. ldentifying Pre-Tagged Bl anks A Menj et

printer can ide_ntifé( a({é;_]e-tag ed bl ank_either by
exPrlact i Bingastinearkrga @H@?%%B{% Battern printed

on the blignka 1i@kar R¥cdAt 10A€4d Dlath tidcl BifdeOAmding iBi&Esed in US
opti cal encoding printed on the blank, such as a

20 i Retant Pyblicatien MeROPBRWOEK. Pat ent Publ i cation No.
2005/ 02Oglgg%’ZgtsH&VSCaolriHegln&s%.o&%ngﬁ%agﬁﬁ e AR R connected via a PTO

i ncor pora y reference rack reader 1s a
| owexPHSO Sbfthar dwaPeC sokutmprant haorda cddb tdpageck @gisition detected by
sensor ata track requires

es tt éeteélCO(gltﬁ)ru %sﬁ@e tg? Ikl ed%nalls l‘&rraﬁls tﬁ[ﬁ Spa;ﬁ@edeigltéio(f)ep glllrinrg%?ilnting. The clock
track can be self-clocked or clocked by a separate clock, in which case a second linear
25 encoder for the clock is also required. Self-clocking implies a halving of the data rate.
Software on xPEC decodes the data track, extracts the blank ID, and transmits the
blank ID to the language monitor on the host. Alternatively, xPEC passes the raw data
track signal to the host for decoding.
If the longitudinal registration of the printed impression image with the tag
30 pattern is of interest, then the decoding software can correlate the reading of the data track
with the printing of the impression image and report the longitudinal registration to the
language monitor alongside the blank ID.

If the orientation of the blank medium is of interest, and there are multiple data
NPP099 101-PCT



particularly onerous if double-sided printing is
supported, i.e. wth Netpage tags pre printed on both

W@ Wee3@ss t he bl ank. A data track al so doesn' tPGI/AG2008/001067
the lateral registration of the tag pattern to be
determ ned during printing, nor the orientation of the
tag pattern (unless there are2ultiple data tracks).
If a data track is used, then it is preferably printed

US ittgks tp@er dBhd Mbdiaheded MK saBwirb alNAiPREG th Drip@biid@r ifdicator
to make it unobtrusive, particularly if double-sided

pr eHfaCsg fiowm thy foFackd. 9.1 Using a Li near Encoder to
Read the Blank ID Using a |inear encoder to read a

data track during printing is discussed in US Patent
Pul9i2 cat WeingroNetpagsTagGeaser toiRead theBlapkhs a | i near

ncoder ,

IOto XE%@E%%R)% %r%&gsoq%%&& hlg?rlltjes arrgés]ﬁg géér%éc%}tgg before or
eatdhrh@traltihg iscdiscnssachmi U$ @ateidtubb¢agidn Ny 2006/0200188leTheasg sensor
tebl i S trans orte&)ﬁ E}genode torf
dur?hy p?ﬁ ?ﬂ |“Hag‘%e FRW e GRS ERY ORACBEY EerqrmaiiiRliqny interface
or neldoleked by a separate clock, in which case a second
i near encoder for the clock is also re

Sel f - cl ot BFg™ HgM dsNePHEaI 9§ A Ot Cp! afi% H%'étt@ XPEC. The tag
150kEnAG Bna@fs HBPE(etAes abesatiheofdat dldnk afddiune Xdhth@CsSthé MRdium is

blank I D, and transmts the blank ID to t he | anguage
DRSBTS Pattike e ssorApTas heanediam yits iR BT (fdlkesias Sepe (e.g. in the

ra\ﬁ’l :Elf‘t"r% Lh 8&0&&9&%% %ngexﬁ&ﬂhefn@r decoding. If the

| on regi stra the printed inpression
i mage w ifhe m] @enmgarplaet qoefigur¢dsto ofad itags efrre@iar inttéreals adanotify xPEC

de%vedI 0 712 Ch 1%6%%5 %te?n%@ve‘% a[‘lgefeta% ?}e sor%grggen%gggrecf %XPEC to read

data {rack w Npr essi
1@ndhgs epo Iphrtltilﬂﬁ time)gi.g. wdatal to rtmgpmttlmgtpircmasst andt chaﬁ then additionally

| anguage nitor alon SI de .t he bI

or .f%)ﬂ{tamsgﬁnoéanﬁ HATCRRTOn lﬁ.g)alpgﬂﬂnl SFOVY H%Pg(le & repé)lr]td registration
t heifernatien hd lhilugsedadnoNPP099 101 - PCTtr acks pr esent

on the nediu then the software can_al so report

or i ent at FBHIC FTENt 8rNKER e Wanof Corficuid to é%pgrtttla%\élank ID (and

9. Zeddehii@ ANRLRAIRILAY SRS @]retpﬁéé ﬁ%@& LRy Blaﬁ% kEEC and the

Usi ng a Netpage tag sensor to read the ID fromthe
2Nefangepse mpgigral hetes stredroer copmyriedtyyith the¥dtpage pegvice in the same

di %{7‘%% G rNeHﬁ %{Sp‘ﬁpheﬂé | éuEﬁ‘tak Qi MJSBz%éét&%pgp%ﬁﬁer wireless

ag sensor I'sts of an inage sensor,
pr ocesson to athpagvtapmﬁaﬂdny a conmmuni cations i nterface

The access point can be hosted on the same computer as the language monitor, or
can be hosted separately. If the access point is hosted on the same computer as the
25 language monitor, then the tag sensor and xPEC can be connected to the same USB port on

the host via a USB hub internal to the printer.

9.3 Allocating Impression IDs in the Printer
As described in US Publication No. 2005/0052661, the contents of which is
30 herein incorporated by reference, when a printer is capable of printing Netpage tags it is
possible for the printer to obtain impression IDs from the ink cartridge, the printhead
cartridge, or from non-volatile storage in the printer itself. When the printer is capable of

autonomously allocating impression IDs in this way, it requires the same support from the
NPP099 101-PCT



nodul e. Figure 24 shows a Netpage tag sensor connected

via LSS to xPEC. The tag sensor images the Netpage tag
w@aives@sdf t he bl ank medi um either as the MeRCTUATURM®8/001067

transported past the tag sensor, or as the nmediumsits

in front of the tag sensor (e.g. in the input tray),

and decodes the tag image to eRtract the ID. The tag

sensor can be configured to read tags at regul ar

| nbanttalsgstan tordoiting adREGmEN&IN 1Dk PEntEdR alpaneh&BgeHts onto pre-

Alternatlvel¥, the tag sensor can be triggered by xPEC

t o t3e8xbblpnkgsThe mechamsty daserihed hptgi therelgre F0RlygaYl togrinters that

t hguBhdnul D ARLRGEBRssidNBs.can then additional ly report

position (and orientation) information to all ow xXPEC

t o repor The eugseitr myendian i keb obaeat foeriicd whe rekragerade a preferred

- I gur shows..: or T

Loarb8imaty' " Rusiny MIPWScifly ARLROEE LA AEAR Howavgy, it will be

i nhpprecdtédoby) thdser daltedyin ttie tehearidicplagimt senwibereofr @hdiembodiments,

th v.i a.xP and t.he | anguage . i r...The tag, sensor
canmibneam e E v, EORRRD Syl B0 F v fre R BEESe of me
Wla)bre@ﬁlt @ﬁ&ﬁfonl\l&ﬁpﬁ@@bﬂ m{mﬂl dami@asoed thuche @SentioR isonoBisnded to
Bl uetooth or other wireless conpnection to a Netpaqge . .
acg%g@“ﬁ% ithfhe S??Féé%%@gmﬁ‘&i cribgdh 11, etPé‘??‘éc?p%ﬁﬁf?ﬁaﬁ@’ including

105 ABcuGRAR U BFpofiSedt BYecrbRNGURBER AMPploPfiate. Ohe Gape R the invention is
host ed separately. |If the access point is hosted on

t henly dimited briihg edichetcldife | anguage nonitor, then the
tag sensor and xPEC can be connected to the sane USB
port on the host via a USB hub internal to the
printer. 9.3 Allocating Inpression IDs in the Printer
As described in US Publication No. 2005/0052661, the
contents of which is herein incorporated by reference,
15vhen a printer is capable of printing Netpage tags it
is possible for the printer to obtain inpression |IDs
fromthe ink cartridge, the printhead cartridge, or
fromnon-vol atile storage in the printer itself. Wen
the printer is capable of autononpusly allocating
inmpression IDs in this way, it requires the sane
support fromthe NPP099 101 -PCTprinting systemfor
reporting actual inpression IDs printed as a printer
that prints onto pretagged bl anks. The nechani sns
descri bed herein therefore apply equally to printers
t hat autononously allocate inpression |IDs. The present
i nvention has been described with reference to a
preferred
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enbodi nent and nunber of specific alternative
enbodi nents. However, it wll be appreciated by those

W@ Ribb&d83I n the rel evant fields that a nunber RET/AUN®B/001067
enbodi nents, differing fromthose specifically
described, will also fall wthin the spirit and scope
of the present invention. Accaidingly, it will be
understood that the invention is not intended to be
I griAgeig:0 the specific enbodi nents described in the
present specification, including docunents
i ncorporated by cross-reference as appropriate. The
scqpe Oof Il\olhl?t‘ér dlrmélei%lf hink 8 dQJhlniénﬂ dt Hkhﬁgr Qﬁerglh%alébﬁﬁ&hfrgler is
clainms. NPP099 101 - PCT printer driver for
pr iepitflgigd&o:docunent at a prlnter wherein said printer
I Ver S CONLAHIRLLh o SEENOEm B HoSHAh IRSELL REk AR

or sai ocumnent Irst nmenory, said vis

de@amnphmmhmdbmgalbmm@nmngm@pMM@nnumgeSS|on for

prlntln nt data. cor

b aphi oSBT Saf SirRe it o ] SRERSRRG P RRRY Bripps end

vi sual :delﬁv:er thptish ddsoriptah fdreﬂlﬁﬁst M@a@@@h@dooﬁl’ﬁ@t in a second

docunent in a second nenory, wherein said first and

sefSHdenories are different fromeach other. 2 . The
1001 kR s8It andPdecSilddhdMotics W0 BIFRIcHt $&3h Back bl

description is archived on a server. 3 . The printer

driver of claim2, which is configured to receive an

| Mpr €s S’rl%'brfnﬁs? Bidck vaﬁ&m th&ei %M Gisual gescnﬂ{lb% 1s°e[r&tﬁ$e% ona

driver of claim3 I's confrgured to recelve

bl eakerof |npreSS|on identities and all ocate one of

said inpression identities to said at | east one page

or said docunent. 5 . The printer driver of claim1,
15vhi3ch | ‘Shegwinfer diivee df dlom®; vhich & coafigupalttd exceivom itipecs@dn identity

| east pne age wherein the tag pattern identifies an

iw%?ggg' fdentlty, and wherein the visua

description is indexed by the inpression identity. 6 .

The printer driver of claimb, wherein the tag pattern

i s%a poShaAnrBrr U H@clwﬁ 8P’ﬁh ISCPORGUFSH; th fpogipea block of impression

| MRLeREHs AR AIent bieorand m?pr&k idh ﬁieht‘itiés Q)f said% Rhdt ORSpa@Por said
said page. 7 . The prlnter driver of claiml1, wherein

2% aidgeusenint er driver is configured to archlve an

5. The printer driver of claim 1, which is configured to print a tag pattern on the at
least one page, wherein the tag pattern identifies an impression identity, and wherein the
visual description is indexed by the impression identity.

25
6. The printer driver of claim 5, wherein the tag pattern is a position-coding pattern

identifying the impression identity and a plurality of locations on said page.

7. The printer driver of claim 1, wherein said printer driver is configured to archive an
30 input description for said page together with said visual description, said input description

describing at least one interactive element on said page.

8. The printer driver of claim 7, which is configured to allow an application to specify
NPP099 101-PCT



i nput description for said page together with said

vi sual description, said input description describing
W@200be3a8s one i nteractive el ement on sai d pagePCBAUTI08/001067

printer driver of claim?7, which is configured to

all ow an application to specify NPP099 101 -PCTt he

interactive elenent in the ingat description, wherein

said interactive elenment is specified by at |east one

of theantsiR@tvie@lenRHif e i@Nbddsb ptioh, vheR}PAI ihBfac@dR cldifnt is

page; . and a spatial extent and type of an input field

on SpasHicphyat least onephe printer driver of claim1, which

i's configurgdpiiR] &dnPW@MRIBRR ALK hdagPetd Ty the

i nput el enent via any one of: a pass-through channel;

a PDL; a PDR sa#tiabtxdant o typerad aminpetsfielloon the pagef mar k

pperator. 10. The printer driver of claim9, wherein

sai d pass-through channel is provided by a GJl escape

me@hani ‘Sim pribfer diftee ofalaimt lewhidh iswenfigyfedad allaw dn apphdacbn fospecify

co fLﬁﬁﬁﬁd Hg al l ow an application to specify at | east

sont 'Y SE4THE Vet Ed from the group conprising: a

path of a sayagsehdogiuhemil;f or the printed docunment; a

creator of th?)docunent; a creation date and tine of

the document:’™nd a nodification date and tinme of the
1ocunent . 12.ppH@n@hddat &g driver of claim 1, which is

configured to archive said netadata with said visua

descri pti on.2 Pegscriphedfpaikiopeiptogir i ver of claim 7, which

is configured to identify a URI text string in the

vi sual description and generate a correspondi ng

i ntler acthepsingy dmeen of dlaimt9hwhéreip waid des ¢hrpyghichbmnelligiproYided by a

pri ' .0f claim7, which is configured to

al§g$%%ﬁ'g@%%%ggndescription of the URI text string
15vhen it is identified as a URI. 15. The printer driver

Iog éﬁ,l[ Ia:C eﬁiritljgr] Srriveelr Qf ctleplr% 1? \e)vi’n\éﬁ Es clorslﬁg%%)e%ftlo gllllorwegn a}pglication to specify

at least some metadata selected from the group comprising:
a path of a source document for the printed document;
a creator of the document;

20 a creation date and time of the document; and

a modification date and time of the document.

12. The printer driver of claim 1, which is configured to archive said metadata with
said visual description.

25
13.  The printer driver of claim 7, which is configured to identify a URI text string in
the visual description and generate a corresponding interactive element in the input

description.

30 14.  The printer driver of claim 7, which is configured to alter the visual description of

the URI text string when it is identified as a URL.

15.  The printer driver of claim 2, wherein the server is configured to identify a URI
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NPP099 101 -PCTtext string in the visual description
and generate a corresponding interactive elenent in an

W0 apav3descri ption for said page, said input PCT/AU2008/001067
description being archived with said visual
description. 16. The printer driver of claiml1l5,
wherein the server identifies3he URI text string when
processing a user interaction with a correspondi ng

pr itdxt 8fnd NAKESSbRscridPROSA gdibtate Pokresponding interactive element in an
input description for said page, said input description being archived with said visual

description.

5 16.  The printer driver of claim 15, wherein the server identifies the URI text string

when processing a user interaction with a corresponding printed impression.
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