14 May 2005 WO 02/056191 PCT/ US01/ 47345 REMOTE PRI NTI NG Reference to
Rel ated Applications Priority is claimed to co-pending U S. Provisional
~Patent Application 5 60/248,467, filed Novenber 13, 200014 ¥4 200%. pat ent

Appl i catgdobiqey 09/ 747,457, filed Decenber 22, ZOOOFCWﬁwnd The
present invention relates to the renote production of hard copy from

el ectroni c docunents. More specifically, the present invention relates to a
system 10 and nethod for renotely printing docunents that is approxinmately
‘as convenient as l|ocal printing. AAs conputers are used nore and nore often
for personal and business purposes in a wide variety of |ocations, there
Is frequently a desire to produce a hard copy of docunents at a | ocation

di stant from ones own work s ' 5 transmt the docunent (or a
copy of the docunent) to a d@%@?@%m . For example, a letter may be
-generated using a word pRefeafe (PRENRA APplicitions Nnear by conputer, only to be

mai | ed across the country to another office. In other. situations, business
travel ers car r yriPapiuiaipshinnogeadipgUs, BpvisioptidatenicApnigatioR and nodi fy

docures s widsast, i N8emB 13! 8000 NS B AfiaioPiGh 2 t ravel er who 20

- Wi shes to generat'e hard copi es of docunents e traveling nust also carry

a - print er0%747 488 ifildddPecerobar@e, 208t op conput er. Thi s adds undesirabl e wei ght
and bulk to the equipnent that ﬁgﬁét" aned carried. These and ot her probl ens
may be addressed by a systemt gp% mts a user to print a hard copy from
a renote | ocat Thepredentinyen€itn refatgdid the emdtdyprbdictiomneithat dopgfromt connected to
the user's conputer. 25 ﬁhe prior art inclydes so exanpl es of renote

f More specifl

printing Seyﬂr@pf% ocyments; cally, the present invention relates to a system
10  and method for remotely printing documents that is approximately as convenient as

local printing.

As computers are used more and more often for personal and business
purposes in a wide variety of locations, there is frequently 2 desire to produce a
hard copy of documents at a location distant from ones own work station, or to

15  transmit the document {or a copy of the document) to a distant location. For
example, a letter may be generated using a word processing program on a nearby
computer, only to be mailed across the country to another office. In other

 situations, business travelers cai'ry laptop colﬁputers to enable them to create and
modify documents while they are outside of their office. Such a traveler who

20 wishes to generate hard copies of documents while traveling must also carry a
printer in addition to the laptop computer. This adds undesirable weight and bulk
to the equipment that must be carried. These and other problems may be addressed
by a system that permits a user to print a hard copy from a remote location, i.e., on
a printer that is not directly connected to the user’s computer.

25 The prior art includes some examples of remote printing systems, all of
which include one or more deficiencies in addressing the various situations in
which a user might want to print a hard copy of a document that is not directly
connected to his computer. An exémple includes one or more direct connections,
such as dedicated leased telephone lines connecting the workstation to the remote

30 printer; This method has the disadvantage of requiring a permanent (and often
expensive) telecommunications link between thc devices. In situations where the

user travels to many locations, such a solution may be prohibitively expensive.




whi ch include one or nore deficiencies in addressing the various situations
in which a user mght want to print a hard copy of a docunent that is not
directly connected to his conputer. An exanpl e includes thMay20R8r e direct
connect @ Bsciouch as dedicated | eased tel ephone |ingspganagdi ng the

wor kstation to the renote 30 printer. This method has the di sadvant age of
requiring a permanent (and often expensive) tel econmunications |ink

bet ween the devices. In situations where the user travels to nany

| ocat i ons, Ssahcsomtienhlsd begomesepyotitletiyelyodxpbnsi vewdiey mexpdesinatiens fdd May 2005 WO
02/ 056191 &}%/%SOI/ 4%8245 Such a solution al so becones prohibitively

expensi ve 'stinations for the hard copy exist. In an
alternative syshaiaitéhative bytetne liaPiOBRphdne GificsaiiCusdd Btair carry

comuni cati ons between the conputer and the printer. is solution

addr esses COMmgHSAtions heteep ths sprapuiergad teipsiater. a%@lutiﬂﬂlﬂddﬁqsgeé fails to neet
the reguir Hééﬁroﬁl@rﬂé’déé §ab0F9rbu?3ﬂ l@torﬁé&?thé?eﬁ?ﬂ‘ern% is'gpdens and

net wor ki ng edui pnment are quent conplex and difficu to admni ster.
Sinmlar nenmmrusmgFarw(amglenbmmmrecMngnam raavcmheaeqmnmrdre (WAN) to connect

| ocal - area netn rcks al\?él ﬁc t| s | so suffer from
adm ni st ra{rfq}’g r?‘mp i £ 3%0 %{"BW 618 0 Y ARSTIEE renot e
printing smmwnusa&ahamﬂﬂwmtmdne&te@damh@wwoﬂcmmm insuch arrangenent,

t he sendi ng conmputer uses speC| al .software to conv r| nt jobs into
e-mai | pr i HropoBestions Ak RTp LIRS Sirwigsiic compleriapyp @aﬁﬁa{-_er and/ or
printep nust bgoaREeRIBRDiMitd S cRONPRES ﬂk&nefef;ﬁawcﬁmh&g [EGRl Vi ng and
printing the e-mail print jobs. In another such systgm an e-mail server

~ converts esudmprangement, thexsadingicampuir fises spenial softwarerto panyert pairg jabent  over

tel ephone | ine a compatibility
and conpl e>'<]%°'?c [ﬁaly’gl}brpg) bfs ﬁ?\iho cag%ég]pdzﬁ%%gdg%ge%%@é%ﬁ lr-prt'ﬂ%m difficult to
admi ni stermasmﬁe eqiﬂ)ped\wiith n@hmublexofsﬁarmﬁprrraeilvhigqudapﬂﬁymg\kheehnail hard copy of a

docunent nay b roduced .at a renote, location is tp attach the docunent to
an e-mai 1?%%";@1 aqofer suchSYSiEm A9 - W@hﬁff‘fcégoq’fmmﬁlﬁ?wwgﬁ{“i‘bn such as

openi ng t hﬁcsﬁiﬁﬂd&%%sﬁ&% setOVeri&lephord hiftk uSiRETBdRMile ihsiBYn f Orms of this
system the recipient is also able to nodify
protocols. The compatibility and complexity problems involved in such systems

render them difficult to administer and use.
A simpler existing technique by which a hard copy of a document may be
produced at a remote location is to attach the document to an e-mail message. This
20 method requires human intervention, such as opening the document and issuing a
print command. In many forms of this system, the recipient is also able to modify
the document, which ability may be undesirable to the sender.
There is thus a need for further contributions and improvements to remote

printing technology.




t he docunent, which ability nmay be undesirable to the sender. There is thus
a need for further contributions and i nprovenents to renote printing
technol ogy. 2 14 May 2005 Summary It is an enbodi nent of 14 MayEp083ent
invention to provide an inproved system and nethod for renote printing.
Anot her object is to provide an inproved system and nethod for allow ng an
aut hori zed user to produce a hard copy of a docunent froma given conputer
on a printer that is not conneckgd fifectly to that conputer or its LAN
According to one aspect of the present invention, there is provided a
syst.em conpri sk i¥Gin ethbb@igrht CFORBESRAT NMItIBE t@probids bn PieR”sor and a first
menory encoded with a first set of programm ng instructions executabl e by
t he fi r stsystpmand swghodifer. remgie ponang Anpihst objens isdn provide annmarwyed cat i on havi ng
at | east one nativ ata format. and accept .ar est to print a first
print j o YSEQSLf 4e dgﬁrf"ﬁo“flﬂ%m%IBB’PF?HFFTJ?],&OQ“‘F@%&OW? er; and a renote
conput er , 4l j i i : QRUL LS renote printer,
havi ng a%%‘%gﬁgﬁg%&guc%ﬁlgreﬁg#joga ectgﬁg‘%ﬁgﬁ%ry e%‘g%n(fg{l}ﬂt\?\n&%ﬁ a second set of
pr ogr ammcegpukesdritdiAMINS execut abl e by the second processor to: execute a
second instance of the application; receive the request; and in response
to t he recei vidgsording towae pwastiof themresenttipention, drergisipravijedls on  the renote
printer ussi 0 t he .sleq%r]dc 'Lnostancgl‘P .vvhereitn the first.print job is

commi cat SyCRCPRRTIFHE 3 10cal pompiitel hrvipe g first processprand a fis in one or nore
of  the ahcddRaWithA stel drpfogdBhRinoGhIREBonsAc&AlHIeHg thorRNOt her aspect of
the present invention, thére is provided a system conprising: at |east
one r enotpeoqessontoe execate pdirsvorskgncanihnsappbeaion baviggtdeast onematirect abl e t o at

| east one | ocal printer, and in comunication with the at |east one renote
print er ek forpatiaadgeept 2 eavast fogringa firbara iokysseriatekviththenhet her one  or

nore | ocal lﬁ)ga;ﬁnters re._.conne¢t ed 01%&?1‘?1%5{ %al?nnwe%ﬁ% en_coded with
o. nHi'ntain an

 progr ami BB HSLAURPPGRG" G il IRt BRE B isralsy

ordered local computer and the remote printer, having a second processor and a second
memory encoded with a second set of programming instructions executable by
the second processor to: execute a second instance of the application; receive the
request; and in response to the receiving, automatically print the first print job on
the remote printer using the second instance; wherein the first print job is
communicated from the local computer to the remote computer in one or more of
the at least one native data formats,

According to another aspect of the present invention, there is provided a
system, comprising: at least one remote printer; a network; and a local computer,
connectable to at least one local printer, and in communication with the at least
one remote printer via the network, comprising: means for detecting whether one
or more local printers are connected; a processor; and a memory encoded with
programming instructions executable by the processor to: maintain an ordered
list of at least two printers, including at least one of the one or more local
‘printers, and including at least one of the at least one remote printer; accept a
request to print a document; automatically traverse the ordered list to find a

. destination printer, the first printer on the ordered list that is then accessible to

the local computer; and print the document on the destination printer.




list of at least two printers, including at |east one of the one or nore
|l ocal printers, and including at |east one of the at | east one renote
printer;: accept a request to print a document; automatichtMpy@Pl%erse the
ordered list to find a destination printer, the first printer on the
ordered list that is then accessible to the local conputer; and print the
docunent on the destination printer. 3 14 May 2005 According to anot her
aspect of the t, ntioQ ere i s.provided a netho conpri si ng:
recei'ving a pr‘{%nct%§(}e}hl;I tofﬁ%@he%as %a?%tgeglbeﬁ%%f“gﬁ%ogc%%%tlfPlrém eg%ol i ng signal
from a destmbdichbaprisifsPeteRing 4 iR ARG 2 bSurd\@nipRter; deplihgnal by sending
the print job to the destination conputer for printing on a printer that is
~direct |y poimgugrebifrom aldédtinebomenieitrt respohding esthe pelling sigadbput er ; recei vi ng
a pri ntbg'o . resul t ,skgﬂnrﬁlﬁ fromthe destination conputer; and sending the
print jobrensiagthepriatigh Xy the desinatianemputcs Mpripens ong Bt 1t o anot her
aspect of gif Pl or TG Wb efBred bIEE ﬁegﬁﬁ%tpo&l%\sglgﬁgr-%ceg% ipd, conpri sing:

‘receiving a p froma source conputer; ectin enabl i ng

si gnal ; agitht pdbtresultistp@aichedng el daglinai @NElniiBitdr NRdREAdMg thePrikiol renote printer
~that is neither directly connected nor LAN-connected to the source

conput er .resuiesignablojteactoyrcanomputter s are achi eved by various forns of the
present invention. 3a 14 May 200 WO 02/ 056191 PCT/ USQ1/ 47345 Bri ef
Descri ption of ?%%@W?fﬂ%r%ﬂ’e@o the preseng xention; tergisypuAed? a system for
rendt e prihbd)ompridhhe: fockiin AHrE [obd 0 CRERY £RL1 O

rel ati onshi ps i cr)]m]!t):he & rgm)tr%a r@nﬁbng&g{i/g({%%bgwpg%&%l. 1&—]] G 3 is a block
di agr am cdnabloigtsiganle awbaties etk cling, tdiding@Rprint bl toairéi@ote pyisteem of FI G 1,
showi ng the flow of data between them FIG 4 is a block diagramof the
“sof t war e thdnpesitden direptly epmnedtedsnon 4#4Nreonnected to the source computer.

These objects and others are achieved by various forms of the present

invention.
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enbodi mrent of the renote printing systemof FIG 1, show ng the flow of
data between them 10 FIG 5 is a bl ock diagram of software con‘gonents in
an alternative enbodinment of the renote printing system & May@04, showi ng

t he flow(pd‘mg‘?gp between them 4 14 May 2005 WO 0240568404, RECTItIS01/ 47345

Description the Illustrated Enbodi nents For the purpose of pronoting an
under standi ng of the principles of the present invention, reference wll
now be made to the enbodinment illustrated in the drawi ngs and specific

| anguage wi || be used to Bieddesdriptivhef drMrawhigswi | | , 5 neverthel ess, be
under st ood t hat_ no lim'tati.ogi of tEe Sco of the invention is thereby

intended; any it _e}‘o‘?taisﬁli*Fé“aHﬁ AP OhBPYSHBHIOF IERIG W D! t he described or
illustrated enygdi PRRbIock ARGrad WMol EOBMuABAIoh eldtioRdhsps@f thehe princi pl es of
the invention as illustrated therern are contenplated as would normal |y
occur to ofgotegrintingyysiem af KIG.drt to which the invention relates. 10
Generald y, the b 0 j : ' ...1-5 provides a
facili tSy for aﬁuggffs%fbwcggg co&n%ﬁvg#g%dfl’sp;& g%{tg%%ﬂealj\c}@%tgb@% printer 22 to
print to - systwemtof FiG.ilnskewighe fdw ofdaiahetdendieed t 0 renote conputer system
24. Network 30 arri ta be en.the conputer systens. In sone

erbod ment's di FAickisd Dlask Pl 3 HRagreeelt GRPPREMS PP LEENC f or ar ds dat a as
it passes &ffiodRgit ¥ahd RufteGiinig sydtom 6P FINNSiMowinglthe HAF afldatasy st em 32, Two

di fferent enbodi mrents of a renote printing systemaccording to the present
i nventi on Ytweengiemdi scussed herein. The hardware components and

communjgcat i on gk 4 i QR égﬂfn J BSrdal Ny X &k aldied ed” enbodi ment wi | |
now bg di SCUSSI:E% vmﬂsth rePe ence t%aﬁ%gﬂp? It shoul d be understood that in
each 20 i nsutsdimentéiehercinommpnintigsystero of FKs tlyshewing dheftaveoftdstai s descri bed and
not charabcetteri ed as being through a "direct connection,” one or nore

addi t i onal " ESHEReNt s may be provided in addition to those shown or
described to facilitate




t hat communi cati on, such as bridges, routers, or even other conputers.
Further, as used herein, a "direct connection"” between a printer and a 25
processor or conputer refers to an arrangement in which cthMani2@8%i on is
enabl ed t he conponents, but that comuni cati ot pass
through“ﬁggagﬁ har dwar e, such as a router or netmo?gﬂmgﬁﬁzﬁg A "LAN
connection" between a printer and a processor or conputer refers to an
arrangenment in which comunication is enabl ed between the conponents, and
that comuni cati on 3Mesaigivn of thedligdiratat BEmbédioensonent s owned or

control | ed by si,ngle entity. . Local, conmputer. system 20 conprises
processor 4 1, aFr?éfPS%ﬁ’rp&%QOfﬁﬁ%fc{t‘Bg an g eﬁ@%ﬂfrmﬁ%‘é‘ﬁpﬁépﬁ?, Zero or nore
optional i plsnt ifdeantieR kefireAd? wil iEw BEfAdOo theBAitR AR ifliddareddtthé | onal out put
devi ce(s) 49. Relg%y server 28 conprises processor 5 14 May 2005 WO

B

102/ 056191 fewingsang sprsaslanguagenifibe ysed o desgrgbertbe ek iviller f ace 57. Like
(008l GO BlnekS b Mhdeioci BIPhSimARTRSE BF sCopB b FilefiBRI | S€S @ processor

61, nenory moni net wor i nter zero or nore optional
‘i.nput devi theighy inG@dedaany alteratorsandrbrtbergunddidatiod®d ihe d¢s)ibeddr Processor 41 is

. directly cgnnected.ta | ocal ,printer 22 via aral l el 5 USB port or

seri al porﬁlué}{f@ﬁca@o %‘%,a“ﬁ%}ﬁgftﬁeﬁf‘?piwtfo@s?p '&t@%&gﬁ‘a 1394) or sinmilar
connect i ONinPéntib® el lugtited ShekeOW® coreniplastassiould REnally dehg tésde. Processor 41
may alternatively communicate with printer 22 via a LAN. Processor 61

I'i kewi se ﬂ‘d#ﬁﬂh%&éﬂ&wbﬁﬁﬁei@ﬁﬂ?y%ﬁ?ﬁﬂter 26 via a direct connection or
LAN CONECt | 0N Gt ol pifi sptert M1 ¥ 1 g gt 00d that | ocal

conputer 20 can incl'ude noret one processor o U and nore than one
type of mnefacility foxshuseoffesabrompa@r system20bavisg localtpriveer 2% togrinttor nore types.

Fur t her nor jt . be .under st o h whi | ne,,l.ocal..conputer 20 is
I 1lustrat e%{mir?ryp égg%gwg’ﬁ‘f"gr‘ ssﬂtgg}?a Eoer%%%ttﬁﬁg}g?létﬁr syftg%lr %‘t §cti%ﬁﬁ(a 0t ernative
enbodi ment QuriRdag awedn thd cardputed sysRARPIN vad efbodimentddistidded 15 conponent s
configured as e . unit. Alternati vel%%, whg)n of a multj-conponent

a Hﬁéq?

a si ngl
form prockEdd Felﬂylseg"ﬁﬁ%%ﬂ’/fés B doryards data Rieen YEQRRItT enot el y

rel atijge t@Qmponents of overall system 32.
Two different embodiments of a remote printing systern according to the
present invention will be discussed herein. The hardware components and
communication relationships of the first, “server-mediated” embodiment will now
be discussed with reference to FIG. 2. It should be understood that in each
20  instance where “communication” between components is described and not
characterized as being through a “direct connection,” one or more additional
components may be provided in addition to those shown or described to facilitate
that communication, such as bridges, routers, or even other computers.
Further, as used herein, a “direct connection” between a printer and a
25  processor or computer refers to an arrangement in which communication is enabled
between the components, but that communication does not pass through network
hardware, such as a router or network swiich. A “LAN connection” between a
printer and a processor or computer refers to an arrangement in which
communication is enabled between the components, and that communication
-~ 30  passes through network components owned or controlled by a single entity.
" Local computer system 20 comprises processor 41, memory 43, monitor
45, network interface 47, zero or more optional input device(s) 48, and zero or

more optional additional output device(s) 49. Relay server 28 comprises processor

5 B




-the others. One or nore conponents of processor 41 can be of the electronic
variety conprising digital circuitry, analog circuitry, or both. In one
ermbodi nent, processor 41 is of a conventional, integrat et dayQos
nicropr g2f rangenment, 20 such as one or nore PEMT a4 44,4 or PENTI UM 4
processors supﬂlled by INTEL Corporation. Menory 43 can |nclude one or
nore types of solid-state electronic nenory, magnetic nenory, or optical
menory, just to nane a few By way of non-limting exanple, nenory 43 can

i ncl ude sofl, thembatss, ﬁdmmmfm@ﬁamwom@ﬁoﬁcmtemmmo( feAlde, Sequentially
Accessi bl e Menory %5'[ 1% such as the First-ln, Fir -OJt FIFO variety or
the Last - |§9MPPEEEYSeR24cp Pas)ese/aw%*f% 61, mespory 63, MRMIPEOSRALEOMn| y Menory

(PROV) ,  Eligethde®?! JeYo bnREE 8508RA iHuReashe (s Xin&‘fe@érﬁnc{rgg , or
Electrically Erasable Pro rammbl e Read 'y Menory (EEPROW an opti cal

di sc rrermr@ﬂV(cs(a)cﬁS? &socasspvd) ipdiractly Fampetedito d@akpaipres 2 vialaipgrael®oded . har d di sk,
1.oPPY sel, 5B baPgisofll p§8 I ySREIRSRD Rlcire ERENARLL T4, 20Y OF t heoe

menory types can onvo or a hybrid
conbi nat i mimmetrcmﬁieatdnlpeotmwasrmMnab tHose skiflel &1f theart. Frodedsoby 2005 WO
02/ 056191 PCTIUSOl/47345 Net wor k 30 c eﬁggbpe for f a Local Area
Net wor k (LR lteqppinelygomumuniqaie ythpripigiy %1"%6 A ] or ot her

net wor k tYdaﬁmﬂi‘ﬁzc%Nvﬂh%beprﬁ&r% ba@wnséﬂcbdnea]oh@rmgcaﬁrtecudfpcal conputer 20
i ncludes nonitor 45. Al though not shown to preserve clarity, |ocal

conput er 20 kpewn ialtkeeark. ncl ude one or nore operator 5 i nput devices 48 such
as_a kgyboard, 1/IRYiere &r{d&%&o@@&q toceh b 3P carBRdiRimordsGh RO ONE, Lo name

just a few representative exa es noni zero or nore
ot her out gmmceskewmxﬁﬁjﬂﬂmﬂthheonmmwmmhrhas menmcbs@aaker ( s) . Inrelay

of 1 he { o HEPHEERA et HREPIY Farterrom § opr e enenoodht oot 4. Cand
10 net wor kyHilofé fodsl @oputer 20518 Gdtiared] Hore Ea.ﬁism@r@wn% ReMiEEtBg i tem may be the
same as or different fromthe correspondi ng conponent in |local computer 20.
Li kewi se, theretoin alternative embodiments. Processor 41 can be comprised of one or more
15  components configured as a single unit. Altematively, when of a multi-component
form, processor 41 can have one or more components located remotely relative to
the others. One or more components of processor 41 can be of the electronic
variety comprising digital circuitry, analog circuitry, or both. In one embodiment,
processor 41 is of a conventional, integrated citcuit microprocessor arrangement,
20 such as one or more PENTIUM III or PENTIUM 4 processors supplied by INTEL
Corporation.
Memory 43 can include one or more types of solid-state electronic
memory, magnetic memory, or optical memory, just to name a few. By way of
non-limiting example, memory 43 can include solid-state electronic Random
25  Access Memory (RAM), Sequentially Accessible Memory (SAM) (such as the
“First-In, First-Out (FIFO) variety or the Last-In First-Out (LIFO) variety),
Programmable Read Only Memory (PROM), Electrically Programmable Read
" Only Memory (EPROM), or Electrically Erasable Programmable Read Only
Memory (EEPROM); an optical disc memory (such as a DVD or CD ROM); a.
30  magnetically encoded hard disk, floppy disk, tape, or cartridge media; ora
combination of any of these memory types. Also, memory 43 can be volatile,

nonvolatile, or a hybrid combination of volatile and nonvolatile varieties.




t he conponents of print host 24 (processor 61, nmenory 63, nonitor 65,
network interface 67, zero or nore other input device(s) 68, and zero or
more other output device(s) 69), may each take one or noi®MeyR85descri bed

above i ERmeast i on 15 with the correspondi ng conpongptesdikysad3: 45, 47,
48, and 49, respectively, discussed above in relation to |ocal conputer

. 20. Furthernore, while the general comunication patterns between hardware
conponents -in the illustrated enbodinment are shown in FIG 2, any of the
conmuni cat i on pPédtwekidD casheriathedommgf 2 Ipasl ArcdNawgtk (R4, tWiadlreaconponent s not

shown in Fl.G h as twork 30 (see 20 FIG 1 orts, connectors,

awi t ches, | Nefrof AT R M 2o SErosk g YouabRI S e i s
Referring o skifledinGhe St. [ARalQvRPiEE0 ifdluded Gopitdr8! Kithelighwar € components i n
one illustrated enbodinment will be presented. Application 42 generates or

~collects pHIOHR ShPreseEvgcErityy kasaleempiigr fcon also inglids eneior MeEe QPRERST e, wor d
- procesg nginélrﬁedgﬁgﬁ%@&cﬁ’asgg@hﬁ, o&é,%%eﬁlsﬁlt,hﬁfﬁ%hﬁ@&e& Vorl d-Wde Vb

content, s eets, an mal nessages. e user of l|ocal conputer
~ 20 wi shes m@Erqphonet to reme fustiafew represcaptitecxpmples. eklsq besidee monitghe sel ects a

S "Print" co nd in the user .interface of licatjon 42. Application 42
“proceeds Vmﬂgomﬂ?ﬁcﬁﬁ‘ﬁ 0@%83‘(}%"’”& ca d%%‘?@ S5 a@\){?f’@sﬁcaﬁﬁ%f)I cation 42
obtai ns i nfor g tepy stieerEd8ilprogesidi €1 msdry 63 Andrktwakaiterfaoe bNimy s avai | abl e

for use by Jocal conputer 20. In the_ illustrated enbodi nent, application
42 sends t‘HJéﬁ%B@ﬁﬁﬁlﬁﬂmﬁéesFF'Peé‘aﬁﬁ‘f?d@@’-at‘%twr?%s%’b%i“ﬁ"@fyﬁ'e?ﬁq nati on printer

and pripnt QRGAR thid REOITRishQAvelf Efh CHRASSdinEHem L dae b€l @Y 7 14 May
2005 WO 02/ 056191 PCT/USD1/ 47345 server 28 and sénds the printable data to

one of t heordéffesent fromdieseweespsadingnmpordntin logat comepaiter 88 EBikowies the data in
Queue 56 1 8F ol ol 35o 115, 1 bReEARISheBit b8 SGTBLES RORHL o7 24

peri odi cal relfay serve g prin 0bS by connecting to

one of r eliawrfe®0Rae® ntdve athet ifgn dévivg(s) 68, and tewtramntort otheh@egat f or such j obs.
If any data | eued for renote printer file manager 64 retrieves the

data and seBicels 8. may epth tﬁ'feqi'ﬁ@a@m@é?mm%gw&e BePHEEon

i5 with the corresponding components 41, 43, 45, 47, 48, and 49, respectively,
discussed above in relation to local computer 20. Furthermore, while the general
communication patterns between hardware components in the illustrated
embodiment are shown in FIG. 2, any of the communication paths illustrated may
pass through additional components not shown in FIG. 2, such as network 30 (see

20 FIG. 1), ports, connectors, switches, and the like, as would occur to one skilled in
the art.

Referring now to FIG. 3, an overview of the primary software components
in one illustrated embodiment will be presented. Application 42 generates or
collects printable data such as, by way of non-limiting example, word processing

25  documents, graphical presentations, images, World-Wide Web content,
spreadsheets, and e-mail messages. If the user of local computer 20 wishes to print
such data on remote printer 26, he or she selects a “Print” command in the user
interface of application 42. Application 42 proceeds with a “printer discovery”
process, by which application 42 obtains information regarding the local and

30  remote printers available for use by local computer 20. In the illustrated

- embodiment, application 42 sends the document to file manager 44 with specific

destination printer and print option information. File manager 44 connects to relay




26 is available, file manager 64 opens an instance of application 62 with a
request to print the data that had been stored in queue 66. Application 62
automatically opens, |loads the data, and prints it on reibhMaygOPater 26.
10 The kRpdthksigede for the print job is returned frop-puidlsiss 26 to
application 62, which in turn provides the result information (success or
failure of the print job) to file nmanager 64. Application 62 then cl oses
itself to conserve nmenory and processing resources. File manager 64
comuni cat esver PR andssudstthequubgblealata to ereaf thepeloy prosesseds 55 Flhearelapnager 44

peri odi cal | olls rela roces 5 to determ ne 15 whether the result
code is av%f%'fcg%%geﬂ%fﬁstf,egﬁtg?&uel&fm f?%f&“ﬂﬁﬁ-at code. File manager 44 nay
“inform the userrhefild hhap@w4lin refiotelcoBpies Mtpeliodicdly poldRlagtdrcat i on 42,
directly through the user interface ?not shown) provided by the operating

syst en(s) 2&for vaiting P ighs LB Fompecting o gne obredaypgocesses Yeundisensling® one or nore

| og filses, L such fiobk NB aN @ik ?mg&% iciently
responsi ve?oa‘g“rlldéait%@teglgfr?nséu& ?oons aZ%&aér)fgalslél}l | Ci ent?Efﬁrg;t("arazg’luﬁel?3 sonme or all of
t he communinawgérddsetdess thellatd andoores irpnprinbquenel 66 sWhaf regoepantds and queue 66
and the polj.ng mechani smdesgribed in _relation.to.relay processes 55.

| nst ead, C@}ﬁgﬁ%ﬁgﬂ%@%g%ﬂqgsggHﬁgﬂ%cangpph(cgtb% qZCvgh %‘ﬁ&)‘&?i fil e nanager
44, rel ay ppasahéasa thix hall béed storsddg Gicub46. Apichioatd2@bomadealiand renot e
printer 26) are maintained while the system communi cates and 25 executes

the print PSR KAds heais, 4ad PHYS ¥ @3TEMOGBAEE26- | n an al ternative enbodi ment,
i oh1gf || OWIHE ngH1644E REhtchljob S BN Ror'inft F topnfdlcy eNageT s 44, 64

communi cate direct ‘thout” the use of rel serve In this
enmbodi ment62, which inf thingpronades dhgresalt inferatioesucsessey trddute of eprinht a  print j ob,

0 E ol h o PURAEEE i bbbl 3 | oL o0

30 and vvai]?[%) resu ernative
to the erfiedisinyttsonizesmFilemanhder 68coninidaten thebasulveade th i kdayranager 44 and
file manager 64 be term nated while the print jQb is pending, then
‘I e-est abl i REPRERP ¥ trigg%/“’taﬁae%“%‘l’-eﬂﬂ’é@a?lymus rely Pog; S*’Z‘Gséég’ SW/ 056191

PCT/ U$§) / Afidther the result code is available and, if so, download that code. File manager
44 may inform the user of the result of the print job through application 42,
directly through the user interface (not shown) provided by the operating system(s)
of local computer 20, by recording the results in one or more log files, or not at all.

If the various components are sufficiently responsive, and the connections
20 are sufficiently stable, some or all of the communications described above may
“avoid use of queue 56 and queue 66 and the poling mechanism described in
relation to relay processes 55. Instead, connections between the components
(application 42, file manager 44, relay processes 55, file manager 64, application
62, and remote printer 26) are maintained while the system communicates and
25  executes the print job and returns the result codes.
In an alternative embodiment, which will now be discussed with fcferencc
to FIG. 4, file managers 44, 64 communicate directly, without the use of relay
server 28. In this embodiment, when file manager 44 receives a request to print a
print job, it links directly to file manager 64, transmits the print job information,
30  and waits for the result code. Alternatively, as discussed in relation to the
embodiment shown in FIG. 3, the link between file manager 44 and file manager

64 may be terminated while the print job is pending, then re-established after the




print job is conpleted for reporting the result code back to file manager
44 and application 42. Another formof the present invention wll now be
discussed in relation to FIG 5. In this enbodi ment, |ockt MeyaB08er 20
additio%dz)ﬁeé nprises connection 5 detector 40, whipefuisissapabl e of
determ ning ether local printer 22 is actually in conmmnication with

| ocal conmputer 20. Likew se, connection detector 60 is arranged and
configured-to detect whether renpte printer 26 is operatively connected to

file managgint fob.is dmiplaetsfonepdironistha resulkeudidadkno filkanaanger Boandor ovi di ng  such
~connection detection, including nmethods that use hardware, software, or a
10 conbi naAPPBFRPME-eof . File nmanager 44 maintains a prioritized list of

printers that ignotiafh er e Pdbedr inRérdtidh wilPRsw be'dlicssed fireldloh e an ordered
list of one or nore specific pri nters'2 b%ﬁ.pl‘l nter identifier," e.g., nane,
aggptl

serial nuniféx 5. brthieembedinens, lpetéenniutas qrelly gompaises/connegticisses (by "group
identitier," e g., |oC i . ore nonochrone
pri nt eﬁjs, %Fecsr%(r)g?’iwr%‘%ilﬁ#aggﬁn%ﬁ%ﬁ j@a ?ﬁ%ﬁ%ﬁ%iﬂ[ggﬁ%ﬁiac&%}lgﬁgh whi ch | ocal
conput er 2@nsmmetatigr it lopab bemfuber 20hEikpaise,conteationpieientoes)is When application
.42 sends a print job to file manager 44, file nager. 44 iterates through
the list $er&z?“%5F?qﬁth‘iedF°sdeef°8hﬂlEF d t%wnfq{@g%rqp tiyelty can be printed.

Thi si t er atdogfectel$o i?l%rrﬁaﬂﬁgzl?dfi. byariésé MBth6@HERIoWaA B8 ke EdrdFoviting 0 det er mi ne

the availability of one 20 or nore local printers 22, and using connection

det ect or GOck gangectipn deteptipm droludggymeatlpds that wse bpidwaienwitgs; ¢rabi 1 ity of one or
nor e rlgm)tc(gm_;g[niaF(Snet!l 6. Alternatively or additionally, file manager 44
may marntain a [ist of renote printers 26 that are connected and/ or

connect abl e t o Filomahageotpndistain® D pridrisizedlish npprnterhihatdtusestoihaggle | ogi n/ | ogout
si gnal s and/ or , by, riodical | olling each printer. . then when a print 25
job arriveEntop T"g@éﬁt may E‘E ar'rf@eorﬁjehsﬁggﬁleioﬁg?geﬂecﬁc Mcésn@?'i ng to remotely
det ect t hepriferidafiiess ¢ b vanfef sevialiueibsr, b&ﬁﬁrﬂtﬁﬁdeﬂﬁﬁﬂ’rﬁor%&t} I n anot her form
of the invention, system 32 caonprises a |local conputer _ having a first

processor 2afar elasses By “greupddsntifise o oGl beforg remele pringese, cglor pr ogr ammi ng
SInstrygti q%ﬁ)r@m&depl%me riltérs! QGodtink SifoRflaA65 BB oh Srelrbiwstk ikt @ first 30

i nstance of an application having~at |east one native data format, and (2)
accept a which local computer 20 sends print jobs for the particular printer). When
application 42 sends a print job to file manager 44, file manager 44 iterates through
the list until a printer is found on which the print job can be printed. This iteration
is performed by using connection detector 40 to determine the availability of one
20  or more local printers 22, and using connection detector 60 (via file manager 64) to
determine the availability of one or more remote printers 26. Alternatively or
additionally, file manager 44 may maintain a list of remote printers 26 that are
connected and/or connectable to local computer 20, for example, by accepting
login/logout signals and/or by periodically polling each printer, then when a print
25  job arrives, the local list may be used instead of attempting to remotely detect the
connectability of various remote printers 26.

In another form of the invention, system 32 comprises a local computer
having a first processor and a first memory encoded with a first set of
programming instructions executable by the first processor to (1) execute a first

30  instance of an application having at least one native data format, and (2) accept a
request to print first data associated with the application. The system further
comprises a remote printer and a remote computer, in communication with the

local computer and the remote printer, having a second processor and a second

9




request to print first data associated with the application. The system
further conprises a renote printer and a renbte conputer, in conmunication
with the local conputer and the renpte printer, having al4sMeyR80%rocessor

-and a s 14 May 2005 WD 02/056191 PCT[USO /47 gg‘} ry encoded with
a secongfbg)g}tdsﬁ%l progranm ng instructions executable %y #Zﬂ%éicond

processor to (1) execute a second instance of the application (2) receive
the request, and (3) in response to the receiving, automatically print the
first dat améforyehwdédwith eseporidrteof pigirangming seetiontkxedusdbliertyahof t he

application. In this form the 5 first data is conmupjcated fromthe | ocal
conput er  t BCIMETICETIRRIE ?]é Ghistite@sesand stangeof e agplicatign @h@c‘ﬂ‘éﬁ T%e data

format (s) Q@fuckddaBh kapdrsOtd thd {écéiyiﬁgrah@Ha%ll?Pﬂﬁt'?ﬁesﬁrﬁthamona rel ay conputer
is configured and adapted to receive the first data fromthe | ocal
conput er ahelregwteprinigeuding the segenduinstence pithe epphicationpin thisderm, the some

om0 5o Qo onk i i nd DB CAIBLE GRIMEL ABRASTI f21 | v, 10 pol L

the relay conputer one or nore print jobs intended for
t he renot degst ortof theatgvewlaiatfornat(b)of e applivation. f so, the renote conputer

“retrieves the rint jobs .apd prints them.on the renpte I nter. Anot her
formof the in N’ar"(ﬁ‘ﬂé"} %fﬂHsgy@l%ﬁraé(ﬁﬁ‘ﬁwt%ﬁlﬁff"g@wigg‘tnad@{%[tpemte printer
and a | oCabcepRIRHSY dafaFrnEhE RehiRolnBufid RéndTRY frst dafadb tRéidter s and in 15
comuni cation with the renote printer(s) via a network. The | ocal conputer

conpr i ses minfsalisome embusdiraents of ghigmasiatien, therremefe corppuscripgdedically i nters are
connegged, gQ§ . L. 4 1.ng i nstructions
_execut(:igbl e""ggﬂ‘gﬁ p?‘g{étgrs@grgte dgf{%ﬁé@r{%?)ﬁ%ﬁ&gﬁh%?ﬂ%@%{ Ist (by identity,
category, the remapahinter 4ry Wwaidihg tcolte serta 3f sof the rqootendoerpster fehizvesdheng at | east one
of the | ocal inter(s) and at |east. one of 20 the renote printer(s), (2)
accept a rpgahﬁéﬁanpgﬂétﬁ%l}?{n(gltg%lgﬂw&ﬂnp%(g) automatically traverse the
ordered list t@anbih&domn gaRd indaitioR1d aRFéterh C6mprikktigGblehst ohd@mbier St printer on
the ordered list that is then accessible to_ the |ocal conputer, and (4)

print the rdEnARsRlocabepmIvEer qRIEFtARIE tose BT MpRedecal Irintess 4pdif at i on of this
form 13 TidbsinufR&id withlife Ileﬂlﬁfélpﬁﬂ{el'(@t\% Sndtwordl! TRETobH computer

comprises a means for detecting whether one or more local printers are connected,
a processor, and a memory encoded with programming instructions executable by
the processor to (1) maintain an ordered list (by identity, category, or capability) of
at least two printers, including at least one of the local printer(s) and at least one of
20  the remote printer(s), (2) accept a request to print a document, (3) automatically
traverse the ordered list to find a destination printer, which is the first printér on the
ordered list that is then accessible to the local computer, and (4) print the document
on the destination printer.
In a variation of this form, a first one of the local printers is directly
25  connected to the local computer through a LAN.
| In another variation, the system also includes a remote computer in
communication with the local computer, where the local computer can access the
remote printer through the remote computer. In some embodiments of this
variétion, the remote printer is directly connected to the remote computer.
30 Another form of the invention is a method comprising (1) receiving a print
job from a source computer, (2) accepting a polling signal from a destination
computer, (3) responding to the polling signal by sending the print job to the
destination printer for printing, (4) receiving a print job result signal from the
10 . .




25 connected to the | ocal conmputer through a LAN. In another variation, the
system al so i ncludes a renpte conputer in comrunication vm'th t he | ocal
conput er, where the | ocal conputer can access the renote ‘bMiaMtzQ?5through
the renpigq ;g gputer. In sonme enbodi ments of this ﬁéggéxlgm he renote
printer i's directly connected to the renote conputer not her form of
the invention is a nethod conprising (1) receiving a print job froma
source conmputer, (2) accepting a polling signal froma destination

conput er, de3finaties momitengné (5) sérelingahd pringjobirgi bigim) tethe shung the print job to
the destination printer for r|nt|n receiving a prin Jobresult

" signal froffMRyET-1 oﬂﬁvmonz?fdg' @gpﬁéé‘)iwn}?ﬁ‘?s X "Jest i nati on

- conputer, ]]@fnﬁling parafi@8iell MGinbier VAL, ﬂh@?nﬂt?&iﬂohpﬁbéﬂ@@éurﬁeﬂt adnﬁnsource
conput er. one variation of this form the printjob cgfngrl ses docunent

data and plormatinailisseripriatabledy theyematstprater. vaopegmbadimankel thisi nt j ob
conpri ges %ﬁﬁﬁﬁeﬂx% ?ish@ror r%:%lgsgl?%apgg%apgri c{.iagﬁi’o}q{%g»h;&tlﬁg{h& by the remote

printer. In one’e I ment ormat is a word
pr ocessi ngempimemtﬂue)fondahaaimcadsiteﬁtappliidaéoridatmm enbodi ments, the format

- 1's a spreadsheet aplictlonﬁg ta format enbodj nents of the

i nventi on, useﬁ (‘}F foepts @F&}"g“% ‘&ﬁ*ﬁ"p’ﬁﬁqﬁ?mﬂ‘t gb are .

aut hentlCaﬁrﬁﬁlh&}éﬂa}d&ﬂﬂntﬂfaﬁﬁﬁﬂuﬂ@lﬂﬁ&o&ﬁh@bﬂ%&dy\/s@fveﬂﬁ UdeRlos of print
‘hosts 24 log in to make their directly connected and/or LAN connected 10

printers w%bﬁﬁl%@%‘“ﬁmﬁéhﬁr@ﬁc%@ﬂ%@d@ﬂ@@ LaN-copneglsdicel or renove that
avai | 4! | | fofers” a%m%fch@ﬂgehcc?%ﬁ (@8 ¢k 1d el Yo RARR! Passwor d

. conbi nat| certifica |omatr| c authentication, or other
“aut hent i caetvm(lnblltt)ec'ﬁm apthestication mwutdrzcumnamedpmrékomblmonm the art. Access

ri ghts may ned ess .. cont up certificate
mnagemntd'%lf%ﬁg%gﬁfllbéom%a Etﬁca[l%'hf’m[éeg)amh mitgmg?(ﬁg’ﬁ“w hods as woul d
occur to Qﬂﬁl](‘ﬁé’dchﬂtednd skilleB én #he bt Atcevsrigh@Usaydanoghtaimails,accosd | OW Ng access
to a renote prlnter users of print hosts 24 may allow access to

speci fic |°r‘?ﬂ'if‘?)|'éltﬁwaﬂf°‘w§§‘ﬁl§°ft‘5? mapaggingit hor grmpleePhl %‘Fh“?ﬁére?y%rt em such as
_ USer s.152aS Sk flefdadts WouRl R&lr'td 648 skilled A (ROLA T YRioud SRbofeiE): Or cl ass.

allowing access to a remote printer 26, users of print hosts 24 may allow access to

specific individual users or to groups of users of the system, such as users
associated with a particular corporation, user group, or class.
In some embodiments, a single file format is processed by the system in all
20  exchanges of printable data, while in other systems, multiple formats are permitted.
In the latter type of embodiment, different document types may be distinguished by
the print host 24 using envelope information (such as MIME-type headers, fields,
or extensions), “magic numbers,” fhe format and/or content of the data itself, or
other techniques as would occur to one skilled in the art. When data of multiple
25 formats travels through the system, various embodiments of the invention use
various methods to translate those formats into data that can be directly interpreted
by the printer. In some embodiments the source (local) computer does not interact
directly with the remote printer, so it is not required to have a driver installed for
each such remote printer it accesses.
30 Further, in some embodiments, the local computer can use the remote
printer regardless of the local computer’s operating system—even if no printer
driver exists for the remote printer on that operating system. Still further, various

embodiments of the invention will combine and/or separate the various functions

11




In sone enbodinents, a single file format is processed by the systemin all
20 exchanges of printable data, while in other systens, nmultiple formats
are permtted. In the latter type of enbodiment, differehtMdg@dRent types

may be Qigdaledsd shed by the print host 24 using envetppeyjsfy®r mation (such

-~ as N Me-type headers, fields, or extensions), "magic nunbers,"” the format

and/ or content of the data itself, or other techniques as would occur to
one skilled in the art. Wien data of nmultiple 25 formats travel s through
t he syst engesuribed bersindnth onk eremirgobyécts; medulesy epplicasions) devices,and thes net hods to

translate those formats intg.data,that can be directly interpreted by the
TRecEe M SRtne SRR ket ot

printer. ce (local) conputer does not interact

directly with theoniecdodingnis/thedestifation prihtér i lected By theaBerlopldddve a driver
installed for each such renpte printer it accesses. 30 Further, in sone

enbodi ment €ompuiee20 yrog iniiaion of e PERfHCR, JB theprsituatians.dhe dostingtiefy [ egar dl ess of
the | ocal HRY ' I i - Dri N driver exists for
t he rego-t e pri hﬁfglﬁnag?]ﬂt%ﬁg@‘tﬂéggp %ﬁ%ﬁéﬁégi@ﬁf théa[iileﬁnf%?'utrnt thee}- , various

enbodi ment entwfliments, # grounefi pontersi ifidntiGedhlhy yniquandbhtifiers egtissaafe t he vari ous

functions 11 14. M 05 MO 02/056191 PCT/ USO [ A734 escribed herein into
one_or - nor it igkittied RY Capetifhy éf sARCthotedt s & AeRedlgoE "o, e ©
woul-d OCClihiu‘hllcﬂormT@aeS{iéini joﬁ,chni:i resblha?'ﬁ?fthat fxﬂbigﬂt}ﬂsﬁﬂb&]ﬂitﬁemag, t he desti na]'Ei on
printer is selected by the user_of local  conputer 20 upon.initiation o
the print Y01 %5 ingiqRe B EE VAR {tywm(ﬁ%} ieawnsa\ﬁﬁ?hﬁl_ef&r i nf or mation
i's senp thnRHEichNens Y & Wik Resdecrl gPJﬁEpPElth(eF]iQern bJle&%flé)SEf embodi ment s,

a group of printers identified by unique identifiers, a class of printers
identified by &apabmpiession and eacryption may be Ingerperstedintpthepystams i s sel ect ed upon

i Tt Oy Gl L DG BL 1 Bhouk B BALHERSI Nt @ik iRUR! ARty IS made by
the relay ~Server using current printér avarlabi [Tty tnformation (or
subsequentnoaviaiitigyixkinply, thOdikindl o¢rtifitates desciibedraboyarin ndrgunctiint With t he sel ect ed

TG Y T CREL N UL R o
exper ijFentatvicen citipuidi® SEnciplibn B8 GrefidtatlP'esed bl least¥or fhose transfers that
' pass through public data networks, such as the Internet. As a further, independent

example, one or more documents to be printed may be compressed and combined

into a single file with a separate “print options” file using the well-known .ZIP file

format.

20 All publications, prior applications, and other documents cited herein are
hereby incorporated by reference in their entirety as if each had been individually
incorporated by reference and fully set forth.

While the invention has been illustrated and described in detail in the
drawings and foregoing description, the same is to be considered as illustrative and
25 nof restrictive in character, it being understood that only the preferred
embodiments have been shown and described and that all changes and
modifications that would occur to one skilled in the relevant art are desired to be

protected.
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~non-limting exanple, the digital certificates descri bed above in
-conjunction wth authentication functions can also be used to encrypt data
as it is transferred 15 between conputers. Encryption is ptdMay288by used at

least fqiodhgae transfers that pass through public gappshfiaer ks, such as
the Internet. As a further, independent exanple, one or nore docunents to

be printed may be conpressed and conbined into a single file with a
separate "print options” file using the well-known ZIP file format. 20 All
publ i cations, pWhaisdhpedeati ons, and ot her docunents cited herein are
hereby incorporated by reference in their entirety as if each had been
individually incorporated by reference and fully set forth. Wile the

i nventi on has bleenAi | | ustraéed and described in detail in the draw ngs and

f oregoi ng descri pti S%S,ter?’ﬁgm MM is to be considered as illustrative and 25

not restricti ve lbdal edgpuRke heing a firstpedcogotdarfizst anchohnaicodzdwithtane pref erred
enbodi nents have been shown and described and that A changes and

modi fi cat i {ytset of prograumige gsisyiionsSxgrtabla gy spiddiryt Brocséori®| evant art are

desi reg to be pr ot egidte skt AaMor 2A5pIicHIOh RAHADE 18k RETUIE0L/ 47345 Vihat

is clained is: A system conprising: a local conputer having a first
processor and a fidastformavong encoded with a first set of progranmi ng

i nstructions execut QQAC w%ﬁ@%ﬁ@@?tﬁfﬁﬁé@fﬁ%sa%cfa : “ﬁthq ecute a first

i nstance of an applica oné nat1ve data format; and
accept a request tapplidatioh; a first print job associated with the
application; a renote printer; and 10 a renote conputer, in conmunication
with said | ocaP FBHPHES: 890 said remote printer, having a second

proceggor and @ rSEGOLFPHRITGA YorRReREkEan With Baidlocal computer and said
remote printer, having a second processor and a second memory encoded with a
second set of programming instructions executable by said second processor to:
execute a second instance of the application;
receive the request; and
15 in response to said receiving, automatically print the first print job
- on the remote printer using said second instance;
wherein the first print job is communicated from the local computer to the

remote computer in one or more of the at least one native data formats.

2. The system of claim 1, further comprising a relay computer,
20  configured and adapted to:
receive the first print job from said local computer;

send the first print job to said remote computer.

3.  The system of claim 2, wherein said remote computer:

periodically polls said relay computer to determine whether one or more
25  print jobs intended for said remote printer are waiting to be sent; and

if said one or more print jobs are waiting to be sent, retrieving said one or

more print jobs, and printing them on said remote printer,

- 13




second set of programm ng instructions executable by said second processor
to: execute a second instance of the application; receive the request; and
15 in response to said receiving, automatically print thel4Mayt2088i ntj ob

on the LR BhSHf | Nter using said second instance; WhgegyEyldgsfirst print
job is comunicated fromthe | ocal conputer to the renote conputer in one
or nore of the at |east one native data formats. 2. The systemof claim1,
further conprising a relay conputer, 20 configured and adapted to: receive
the first printd.j ol spstemcempasihgdcal conputer; send the first print job to
said renote cor%rmtasgr. 3. The systemof claim2, wherein said renote
conputer: peri 9 GMGEIPE%E i d rel ay conputer to deternine whether one
or nore 25 pridfetdod®and Nt ended for said renote printer are waiting to be
sent; and if said one or nore print jobs are waiting to be sent, retrieving
sai d one or nulecahganputer.spanecigble toatilGastong lacelPrintsh 28dind renote printer. 13
14 May 52000 mRidasdRfi sl A?SEE%{‘J%Q{JJHH %té}via%]éaeﬁ%&mcoﬁ—gﬁ&?ﬁ .sing: at |east
one renote printer; a network; and a 1ocal conputer, connettable to at

| east one | ocal pri niresns fanditecngSvietrenoms aaiorolecalptiftesared at | east one
remote printer via_ the network, conprising: neans for detecting whether
one or nore | ocal %ﬂnp‘?‘ffe s are connected; a processor; and a nmenory
encoded with progranmapfgessdisdriduct i ons executable by 10 said processor to:

maintain an ordered |i1st of at |least two printers, including
a memory encoded with programming instructions executable by

10 said processor to:
maintain an ordered list of at least two printers, including
at least one of said one or more local printers, and including at
least one of said at least one remote printer;
| accept a request to print a document;

15 automatically traverse the ordered list to find a destination
printer, the first printer on the ordered list that is then
accessible to said local computer; and

print the document on the destination printer.

5. The system of claim 4, wherein a first one of said local printers is

20  directly connected to the local computer.

6.  The system of claim 4, wherein a first one of said local printers is

.connected to the local computer through a local-area network.

7. The system of claim 4,

further comprising a remote computer in communication with said Jocal
25  computer; and _

wherein said remote printer is connectable to said local computer through

said remote computer.
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at |east one of said one or nore |ocal printers, and including at |east
one of said at |east one renote printer; accept a request to print a
docunent; 15 automatically traverse the ordered list to fiHhMa¥2888tination

pri nt erwc{cﬂﬁisnfﬂnr st printer on the ordered list that pspbbifa@ccessible to
said | ocal conputer; and print the docunent on the destination printer. 5.

The systemof claim4, wherein a first one of said local printers is 20
directly connected to the |local conputer. 6. The system of claim4, wherein
a first one of 8ai Thd Wewi o claini Bveheiein saitiramene peintei i dirkelyl ocal conput er

t hrough a | ocal -area network. 7. The systemof claim4, further conprising
a renote cEmpertedio said EHRMMEEE on with said | ocal conputer; and wherein
said renote printer is connectable to said | ocal computer through said
renmote conputer. 14 14 May 2005 WD 02/056191 PCT/ USQO /47345 8. The system

of claim7, whexei Thessybtemoedaines, WheRkirthe orfered li@ ebmprisccopir@at ed to said
renote conputer.. 9. The system of claim4, wherein the ordered Est

conpri ses Wemifienidgntifyingiasirpption fos ongof mots prigtersip dhepideresHistor  one or nore
printers in the ordered list. 5 10. The systemof claim4, wherein the
ordered list conprises a group identifier for one or nore printers in the

ordereg list. 1b, TheWithadf claiai whelemdhe 6r@€€d Ndt BGprises 4 foup ob from a source
conputer; _ accepting a polling signal froma destination conputer, 10

r espondi ngidemifierfer ey ar mers Ringsasin thy ordetettlishg the print job to the
destination conputer for printing on a printer that is directly connected
or LAN-connected to

11. A method, comprising:
receiving a print job from a source computer;
accepting a polling signal from a destination computer;

10 responding to the polling signal by sending the print job to the destination
computer for printing on a printer that is directly connected or LAN-connected to
the destination computer; _ '

receiving a print job result signal from the destination computer; and

sending the print job result signal to the source computer.

15 12. The method of claim 11, wherein the print job comprises document

data and printing parameters.

13. The method of claim 11, wherein the print job comprises document

. data in a format not directly printable by the remote printer.

14. The method of claim 13, wherein the format is a word processing

20  application data format.

15. The method of ¢laim 13, wherein the format is a spreadsheet

application data format,

16. A method, comprising:
receiving a print job from a source computer;




the destination conputer, receiving a print job result signal fromthe
destination conputer; and sending the print job result signal to the
source conputer. 15 12. The nmethod of claim 11, wherein tHeMa¥i2A05j ob
conpri s@g @FR&ENT data and printing paraneters. 13pcdb& aR40d of claim.
11, wherein the print job conprises docunent data in a format not directly
printable by the renote printer. 14. The nethod of claim 13, wherein the
format is a word processing 20 application data format. 15. The net hod of
cl aim 13, wher detactinigan Emabling sigml;andpr eadsheet application data format. 16.

A net hod, conprising:, receivi r.int, job froma source.conputer; 15 14
My 2005 V0 0Sftesugsiesitg sy B Bin lobfoademetn grisier GRIAGRE i gnal © and

after sai djifedyaohhdited nSENANRGndectEd By thodourc@Rohputé. remote printer that is
neither directly connected nor LAN-connected to the source conputer. 17.
‘The net hod of claim 16, wherein said receiving, detecting, and 5 sending
are performed by g rel server, 18. The nmethod of claim17, wherein: the
enabl i ng si gnally-i sthe ﬁqdlq%@lagq bﬁr'\é?’l%e‘ie’r“()gmdée‘i?@'gﬁ §4B% B®Gnput er; and said
sendi ng cqgﬁuiﬁgsg@ dfcriasdby 4 Jelg sérfh@. print job to the destination conputer
for printing. 10 ?L9. The ‘met hod of claim 18, further conprising: receiving

- a print job result signal fromthe destination conputer; and sending the

print job result sjgnal to_the urce, conputer. 20. The nethod of claim 16,
wherein the prilért #@@WF@@%?"OV&W‘%I e data and envel ope dat a.

the enabling signal is a polling signal from a destination computer; and.
said sending comprises transmitting the print job to the destination

computer for printing.

10 19. The method of claim 18, further comprising:
receiving a print job result signal from the destination computer; and

sending the print job result signal to the source computer.

20. The method of claim 16, wherein the print job comprises printable

data and envelope data.

15 21. The method of claim 20, wherein the envelope data comprises

document type information.

22, The method of claim 20, wherein the envelope data comprises

authentication information.

23. The method of claim 16, wherein the remote printer is selected from a

20  plurality of remote printers before said receiving.

24. The method of claim 16, wherein the remote printer is selected from a

plurality of remote printers after said receiving.
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15 21. The nethod of claim 20, wherein the envel ope data conpri ses
docunent type information. 22. The nethod of claim20, wherein the envel ope
data conprises authentication information. 23. The netho#* MRY@08Pm 16,

wher ei nyidBpsqopt e printer is selected froma 20 pl gppikdiir2E renote
printers before said receiving. 24. The nmethod of clalm 16, wherein the

renote printer is selected froma plurality of renote printers after said
receiving. -16 14 May 2005 WO 02/056191 PCTI US01/ 47345 25. The method of
claim 16, wher é5n: Théwmetpod oftclgiroll6iwhegain:gi nat ed by a user associated with a

user identifier; and, the renote printer.is selected fromg plurality of
renote print ersth‘b'é&”é@bdﬁong?ﬁénéa&gérusfr&ésr?ﬂa@évr“.ﬁagseégi.jemﬁfé’ Wat hod of claim
16, wherein: t e £AWEGRIN@PIAREIEAED @S a PlubdityeTiTématel PiR&s basadeh t he renote
printer is selected froma plurality of renote printers based on the

net wor k addesssgideptifietThe met hod of claim 16, further conprising: 10
exposing a user interface to a user at the source conputer; displaying a
|ist of available renote printers through the user interface; accepting 4

~sel ectison of amsavehd @khéd 6reieh @6 BfHendi@r by the user through the user
interface; and transmtting the selection with the print job. 17
: : the source computer has a network address; and
the remote printer is selected from a plurality of remote printers based on

the network address.

27. The method of claim 16, further comprising:
10 exposing a user interface to a user at the source computer;
displaying a list of available remote printers through the user interface;
accepting a selection of an available remote printer by the user through the
- user interface; and |

transmitting the selection with the print job.
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