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by a systemthat pernmts a user to print a hard copy froma renote

| ocation, -i.e., on a printer that is not directly connected tq the user's
conputer. 25 The prior art includes sonme exanples of rennﬂ%”ﬁyl ng
systens, all of which include one or nore deficiencies in addressing the

various situations in ﬂ@&jg@sﬁm:?& R R VB of 2

i ncl udes one or nore direct connections, such as dedicated | eased

tel ephon@Z PE.REDM; DR BG ER. Emg,@h@),ﬁﬂﬁkstlablisbm to the renote 30 printer. This
met hod -h @ﬂ%&ﬁVéﬁF% @KBﬁﬁﬁE 1rrngﬂw%ww%@ﬁ@ﬂﬁwvand often expensive)
tel eco }‘ d g > devices. In situations where the user
travel s §oOsgn@l ﬁ@ @ﬂ%ﬁ]ﬁyg U2 vRO! (4 iDarnofpebyicalie ofxhiphririgied vewsivh:y expensi ve.
14 May ZWQEAZWD 02/056191 PCT/ US01/ 47345 Such a sol ution al $émiseé¥fres

pr ohi by t £X ensi n destinations for the hard copy exist. In
an al '?4 bes' aX’d g éﬁgegﬁ_ﬁ Gééﬁ hem dafirpatersber @rrersend] t 0 carry

conmuni cpatehmms m@Mb PMDLsEn and ¢ He Gete Ne- 82003 phipaguag 0% T
_addressesmmawmamyaﬁbmﬂmm$mghksmmn&scrlbed above but also fails to neet

t he requﬂﬂéh%ﬁ@@lﬁﬁﬁﬁﬁ ARl geesnt §BF, BIGHE,  dwatmp ¢M§W#s eptreviagals, mdEEGEn d

~ net wor ki 1§ “bG%i PrnBh 4T ML MR SN TPy "6‘6 “? % S fmearingg! dedemni st er .
Sinmilar nétworking arrangenents u3|ﬁﬁ@°emﬂmemﬁ?%°me % (WAN) to connect
| ocal -area networks (LANs) in various |locations also suffer from
admnistrative conplexities and prohibitive cost. 10 Anot her renote
printing schene uses Internet.e-mail technology. In one such arrangenent,
t he sendi ng conmputer uses special software to convert print jobs into
e-mail print jobs. At the receiving end, the receiving conputer and/or
printer nust be equipped with conpatible software for receiving and
printing the e-mail print jobs. In another such system an e-mail server
converts-e-mail print jobs into 15 facsimle transm ssions sent over

tel ephone lines using facsimle transm ssion




protocols. The conpatibility and conplexity problens involved in such
systens render themdifficult to adm nister and use. A sinpler existing

- techni que by which a hard copy of a docunment nay be prodﬁ% y#P02 renote

| ocat i ogyd BukQe@t tach the docunent to an e-mail nessa@fyseldsss 20 et hod
requires human intervention, such as opening the docunent and issuing a
print command. In many fornms of this system the recipient is also able to
modi fy  the docunent, which ability nmay be undesirable to the sender. There

is thus a need for further contributions and inprovenents to renote
printing technology. 2 14 May 2005 Summary It is an enbodi nent of the
present invention to provide an inproved system and nethod for renote

printing. Another object is ' L,mproved system and nethod for
al l owi ng an aut hori zed user F@@%E@i%ﬁrd copy of a docunent froma
-given conputer on a pri nReferérdtato RelaedApphcutions ed directly to that
conputer or its LAN. According tg one aspect of the present invention,
there is provi EAHLY is dyimed i aspding Py Proxisiope Ratepiohppiicdtionhavi ng a first
processor @pdsded, iciNTRBEN3, APOOHEY Wphitnholibtlon 3@l Of Programmi ng

I nstructions executable by the first processor to: execute a first

i nst ance d9/74ih.48p filddd2acerober@2,200¢ at | east one native data format; and

accept a request to print a fi r?«alprrlnﬁﬁdj ob associated with the
application; a renote printer; Ra ST enot e conputer, in comunication with

the |ocal confih presedniglvenkion refatmit@thp Fnidteprodutdon ofthatd @pg ol processor and a
second .nenory encoded wth a secg)r;ctili set of progranmm ng instructions

execut abl ¢la5ifoni¢ fecuments, Yoz speciiically. thepreseyi dpygpiongelaies BASYSABt ance of the
appl i qgt i opg nfe%ekafeelﬁ&aa¥ phifiHs RS bimeARdndt 5 HEORADESy 4sLohRfichi@R el Vi Ng,
autonatlc%agymg£$gt the Tirst print job on
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.




the renote printer using the second instance; wherein the first print job
i's commicated. fromthe local conputer to the renote conputer in one or
nore of the at |east one native data formats. According %N@M@pﬁér aspect
of the BRIl Nvention, there is provided a systeprpE@iRik$I Ng: at | east
one renote printer; a network; and a |ocal conputer, connectable to at

| east one local printer, and in communication with the at |east one renote
printer via the network, conprising: means for detecting whether one or
nmor e | ocal Spehiasplutien alsebecomesqurolatively grpensi@svhen ranyldatimatiomsrfgr encoded with
progranmm n in§truct i.sgns execut abl e by the processor to: maintain an

or der ed OB H¥ast two printers, including at |east one of the one
or nore |ocal TnahGkeMidtive By3ttm, Bial- wiuagm&nh@a@etuse@@c@ﬁythe at |east one
renmote printer; accept a request to print a docunent; automatically
traverse t FRIUBIIHERS hefvaen ths CP‘PPfﬂef:imdg@?ﬁﬂﬁ&tTWW‘Pﬂ@@mS%he first printer

on the rdgﬁgjpol t nput er; and
pri nt tsﬁe ocune ftl‘hff‘ﬂrglﬂ dés?%??ér?g?%gﬁa%ir@%ftgr&m&?%qk}a%%%%g According to

anot her asmemstusgtfs Fheaxpmpbsm rejyited madems andretveorkisg gruipmedisgie a et hod,
conpri si ng iving a print.job f.r.om a,.squrc uter accepting a

pol I'i ng SI yrcgmp%xaggglifﬁh]cg oownglgﬁ%ﬁfsé?“ﬁarrng@ﬁqﬁ nge’gxep ffe pol I'i ng

si gnal by uﬁ@wlﬂ@aﬁehﬁetﬂbﬂd'(wmob&n’édit@odilﬁ%i nAwOROLAMNpt er for printing
on a printer that is di r&ctl connected or LAN connected to the

dest i nat i ofArOBHREAtiaRs aljasudenfromyadminigiiative compleriies and Pohigiixe ©ast-om t he

destingtion COMNURF renfdRDrMEREcHEnd 365 Mtk eJnﬁh techffsiépy! ISénal to the
source conputer. According to another aspect of the present invention,

~there is psudhhiogement, the seoding eampyter vsen speciabsotimarerig cenvert paint jgbsb from a
Sour ce COMREhay HF GG RGP RerGABRN. B SRR conBll Blkphhe 9ot ecting,

sendi ng the pri enot e nert di rect | y
connect ed mast bté\i\hppedh with bﬁdpﬂllblefsbfaﬂmfui' eezeivingand printing the e-mail
print jobs. In another such system, an e-mail server converts e-mail print jobs into
15 facsimile transmissions sent over telephoné lines using facsimile tranémission
protocols. The compatibility aﬁd 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.




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

I nvention. 3a 14 May 2005 WD 02/056191 PCT/ USO1/ 47345 Bri ef Description of
the Drawings FIG | is a schematic diagramof a system foil4Ma@085printing.
FIG 2 is a block diagram showi ng comuni cation relationships in the

renote printing systemof FIG 1. 5 FIG 3 is a block diagramof software
conponents in the renote printing systemof FIG 1, showi ng the flow of
data between them FIG 4 is a R,Q&kaqi agram of the software conponents in
an alternative enbodinent of the rendte printing systemof FIG 1, show ng

the flow of dak & ankeibsgiaRnt JfeRe préfnFintention tSpravidt ¢ ingiba@r am of software
conponents in an alternative enbodinment of the renote printing system of
FIG 1, steanagdmethof|fonremptedantng. Bawtheeobiediésto provide apippeeod WO 02/ 056191

PCT[tJSOl/47345dDe cri.ptjon of ttr}te J Igd_‘tistratﬁd Enbodi nent s For the purpose
of pronotYHE4R Wﬁ@fig‘gﬁhﬁﬁ"ﬂ%mﬁ“ OREPFHR PIRFEE a0P AR ©4Fr esent i nvent i on,
referenc ] . I | : i.n the draw ngs
and spec ﬁ%@;%ﬁaﬁvﬁ%ﬁﬁp@g OE}E i’é'ﬁ %gmgﬂéggé}fc%ﬂge%tﬁ&%gﬁ : ﬂlﬁa? will, 5

nevert helegputeba igAdN.st ood that no Iimtation of the scope of the

i nvention is thereby intended; any alterations and further nodifications
of the descri b¥omting tolongaspeetob thegrgsertiipvantion. therwis prayidedet her appl i cati ons

of the p.rslys grh%lor%fnﬁgl}clg:tar]gcal computer having a first processor and a first memory

-encoded with a first set of programming instructions executable by the first
processor to: execute a first instance of an application having at least one native

- data format; and accept a request to print a first print job associated with the
application; a remote printer; and a remote computer, in communication with the
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 i 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.




invention as illustrated therein are contenplated as woul d normally occur
to one skilled in the art to which the invention relates. 10 Generally,
the renpte printing systemillustrated in FIGS. 1-5 provi #&¥a%2003ci ity
for a user of local conputer system 20 having local printer 22 to print to
remote printer 26, which is attached to renpte conputer system 24. Network
30 carries data between the conputer systens. In sone enbodi nents

di scussed -hergj Ie ver.28.staores.and. forwar.ds data as it passes
betwoen var | oIt MaBE el B bRRT PSP WRIER S8 40 i ¢ For ont
embodi Menk§thed, cmpRiRd: fedeivinbid piht FobS @ SGEQ Hniphiter:CackdpRing RY €S€Nt i nvention
w Il be discussed herein. The hardware conponents and “conmuni cati on

~rel ati onspvllng signat frem idegtinatidsemyererresfioadieg to thepatihgsighal byl | now be

di scussed with referepnce .to FIG 2. It should be understood that in each 20

i nst ance YRASPEhePTRAION ILRE Cotinatinn cREwHicE BrpERdng @ 3 Fiiedbdtived and not
char acter . i t 3 ¢ a1 di . i e QPe or nore

“addi tiona gg%én%ggg%dt]% Ln‘ﬂlt;g% e B@g\tﬁd‘!géggsltuﬁ&gog&s fnﬁjgﬁﬂtr%ceml%‘sae shown or
descr i bedprin®jdbasdultisigabiefrorh fRtdeSATINE @R vt und Seifdingdihe Prihijges, routers, or
~“even other conputers. Further, as used herein, a "direct connection”

bet ween arepif signel toghrisonrceSoppeerssor or computer refers to an arrangenent

in which comrupi cati on i s, enabl ed,. ., between the ¢ onents, . but that

comuni cat i on ‘%@8@%@ apother atgli’ﬁ‘bﬁfgtheHr@f%?’k’em‘r?gr‘g‘%%ﬂ%?mg‘aﬁ%a as a router or

net wor k 1 2 AN : ti.Qnt i.af. : rocessor or
SHEh&d) coﬁpnén@.\lr&:%ﬁlgceé %@?Jﬂbwgﬂr% Oc&%fgh@k%lrete fh P

conputer refers to am arra nicatironis enabl ed between

t he conpanabiing,sighakl atddier dR/IeeolHgH béndihg (BOpriA fHAS alrihed ghHnteet wor K
conponents owned or controlled by a single entity. Local conputer system
20 corrpritb@SS@ﬂi@@réb@éﬂywﬂm?ctmimgqmﬁﬁmwdhe spRreerpempbiek i nter face 47,

Zzero or nore tional input.device(s) 4 and ro g nor e opti onal
additional out pit® HEER 3th§f§.arﬁ?eﬁﬁ1§§'e%g¥V@‘?OIlféthPEB’?SWocessor 5

invention.

3a




14 May 2005 WO 02/056191 PCT/ USO1/ 47345 51, menory 53, and network

interface 57. Like |local conputer system 20, renote conputer system 24

conpri ses a processor 61, nmenory 63, nonitor 65, network 14 Meg2P82e 67,

zero or tional input device(s) 68, and zero o put
ggﬁ%§$ﬁg_ Fcﬂﬁﬁﬁmﬂﬂé

devi ce( rocessor 41 is directly connected to [ocal printer 22 via a
parallel or 5 USB port or serial port such as RS232, RS422, Firewire (I EEE
standard 1394) or simlar connection protocol as is known to those skilled
in the art. Processor 41 Brif\Desdriptionaf theddawing@emuni cate with printer 22 via

a LAN. Process with renote printer 26 via a

_ 6l.1i kew se,. co ni cat e

di rect connect ?Péﬁ %’rs@ﬂﬁ“@ﬂﬁﬁ@%ﬁ{g’ﬁ“&?"kﬁﬁmqumg‘art. 10 I't should be
under st ood t hatpIGOZRla QKRR BEwRABorhAGHiEARN FEMRnHAR M MBE  Processor or
CPU and nore than one type of nmenory, where nenory 43 is representative of
one or norEmogrestngwysemaf FP.d. it shoul d be understood that while one

| ocal nput er {8 I . . nected thereto
in altgfnativeléﬁﬁ% ﬁ&%ﬁ#gkbﬁkﬁggg@%#g%ﬁagﬁﬁ&§%§¥%ﬁ%?$ e f one or nore 15
conponent ssyswmfaf FlG.ddstmsving the flow of data Hetwebh thermat i vel y, when of a

mul ti-conponent_ .form cessor. 41 can have one. or re. conponents | ocated
remotely rel atiﬁg’{)’éaqﬁk of the w?ch?m?oée@ﬁmﬁggm@"Sf processor 41
can be of &RRdpheesf tBE\etnote\pintift HsteRBPFIG 1NghodingitheovEdfidatai try, anal og
circuitry, or both. In one enbodinent, processor 41 is of a conventional,

i nt egr at edbeéWeea oM. ni cr opr ocessor arrangenent, 20 such as one or nore

PENTI g 111 or FRENTL Mot BhBGRSH Wrivale Rilofich ah Mty d0r por ati on. Nemory
43 can include one or nore types of solid-state electronic nmenory,

magnet i ¢ nemedimentef thgteimom primgmgaystem jofiBXG. tl pshowing the floswef dBg way of
non-limting ex | e, menory 43 can include solid-state el ectronic Random
25 Access P@w M, Sequentially Accessible Menory (SAM (such as the




First-1n, First-Qut (FIFO variety or the Last-In First-Qut (LIFO

variety), Progranmable Read Only Menory (PROV), Electrically Progranmbl e
Read Only Menory (EPROV), or Electrically Erasable Progr i§|280Read Only
Menory GFeBRSMY; an optical disc nmenory (such as a DV 3339\/); a 30
magnetical ly enlcoded hard di sk, floppy disk, tape, orpcg’g?ogr?? ge nedia; or a
conbi nati on of any of these nenory types. Also, nenory 43 can be volatile,
nonvol atile, or a hybrid conbination of volatile and nonvolatile varieties.
6 14 May 2005 WO 02/ (Sdrgition@T tHe3ldstrtiiGYBEmbediments 30 can be in the form of

a Local Area rk (LAN), Wde Are wor WAN) such as the Internet,
or ‘ot her net m%%y?@gp&%e%fﬂ"bo ‘8%%?“%%““%‘%%@%%‘%7%‘8 Oﬁl?et he art. Local
conput er  2prescR€in\WshEn, ek will Row Bk @i g tha¥ibodimaMudnaied irier ve clarity,

| ocal computer 20 can _al so include one or nore operator 5 input devices 48

‘such as a fiaybgain sperpficslangupgeatiid be ysed to desgrihe thesameaBilbr i cr ophone, to
name j ust i m@{m ' - anitor 45, zero or
nor e oﬁler%ggﬁg&%g%\ﬁﬁ%&&géﬁaﬁgﬁ e i."ﬁ?fﬂ‘ﬁ'éﬁ’%gﬁgﬁég‘g ou speaker(s). In
‘rel ay ser viereBBintepdaic agsdteraBons andrbmtberymdidficanmd ofi de desckbadorer f ace 57 may

. take any of, the for descri be gve.in.relation to processor 41, menory
43, and 16‘“?{@?‘:\%%%%@‘?@5@5@%}, b 3%%’5%{0?]58 ‘?prﬁﬁpzes@gﬁ’faespondi ng item may

be the sanivamiofts idisifard Gitkeid 0 BdritdMplaed 4@l bniglycREReneRt i n | ocal

conput er 20. Likew se, the conponents of print host 24 (processor 61,

menor y 63, Skitlsdin e aw tp whigh (e inventiopidstesace 67, zero or nore other input
devi ceps) 68, @qurﬁﬁi,ﬂlc%m@f@gtﬁ;%@gg en?HfuBkHtediﬂF}GS%Q(S_sﬁr%@ a MBY each take

one or nore forns described n connection 15 wi'th the correspondi ng
conponent sfadility faca usasof lardl conputensysiedP0 having bocalipvister22 togiistdassed above in

el bSO Al SR B0 R 2SI ot o
carries data between the computer systems. In some embodiments discussed
herein, relay server 28 stores and forwards data as it passes between various other

15  components 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




-enbodi nrent are shown in FIG 2, any of the comunication paths illustrated
may pass through additional conponents not shown in FIG 2, such as
network 30 (see 20 FIG 1), ports, connectors, swtches, ¥h#ayR80bike, as
woul d o one skilled in the art. Referring no 3, an

overvi ew o m% 9e1 primary software conponents in one ﬁflﬁ%{){ﬂ#gﬁed enbodi nment
w Il be presented. Application 42 generates or collects printable data
such as, by way of non-limting exanple, word processing 25 docunents,

gr aphi cal 5, egmbiya3| mdsetwortigesace W [Like\WbdEcottee HRIe/VH0, ren eadsheet s, and
e-mai |l messages. |If the user of |ocal corrput%r 20 wi shes to print such
data on re“rﬁ’ﬁ’fp!éte}f)?‘)js‘ﬁf"e%4 Comprifga BWCgSﬁCg‘GgéngQrg % MOBtPL{Ss ng¥ffand in the user
i nterface ipferfalRR7 %80 b@ibré SptioM PAPuE dvicRR) 62 akd REE&ISor¥bthutd "Printer

di scovery' process, by which application 42 obtai ns information regarding
‘the | ocal demge(®06X dnasessoptl;indisacty eqrapdtethiodochlgprintes 82 wig aipawel¢l oconput er 20. In
the il Lust ed. e '[Eﬂsm, i Mol 4.%%]%3 nt to file
r'ranager% 441Ij§\/|1§ P%n%rﬁréé%@g#c h&?%gfgg‘#zp?ﬁ?ﬁf& ancftatﬁ]?i%ﬁ?g)%dgtg?on i nformati on.
Fi | e managihild#4omeaivagiaodobasickmwn td thbde iiled ADBS art. VEDocE24dPB86191

PCT/ USOl/47343 server 28 and sends, thg 1p’zri taple data tq one of the relay
processes B apRatyee ypmyRiale &4Q prgteg oraa Pﬂ%FF%?“Tﬂ' W& 56 for later
use. The fdohnuiRRARORIth Rhotd prin@iDé Gia & AFB toiineedibn RELANGbARLtoh POl | s rel ay
server 28 for waiting print jobs by connecting to one of relay processes
55 and serddikpepmin 8 aormand to check for such jobs. If any data is queued
for r te pringt | géq I eV d stores it in
pri nt ?ggeue GGﬂs%uel%%ueJr?%l{s@o@?ﬂ?erc ﬁngg@élﬁ?ﬁ%‘%ﬁ?rgﬁl}‘ﬁgﬁé&anager 64 opens
an i nst anqeromefsoaplTHCaidinoore han ovetthpecof megnoes whete aeprory3 ishe data t hat had

B ST o P e AR SR | 0205 (e

while one local computer 20 is illustrated, more computers can be connected

thereto in 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.



10 The result code for the print job is returned fromprinter 26 to
application 62, which in turn provides the result information (success or
failure of the print job) to file manager 64. Applicatioi* B2Y2RB% cl oses
itsel f W eRsEer ve menory and processing resources. pFiiSfRlgager 64
communi cates the result code to a relay process 55. File nanager 44

. periodically polls relay processes 55 to determ ne 15 whether the result
code is available and, if so, downl oad that code. File manager 44 nmay

i nf orm t he userNepfork 3@ carelwiih thedormnt ¢fe Locilntres Sdwoitkr(DAYD, Vijdp lAreaat i on 42,

directly throu user i rface (not shown rovided by the operating
syst en(s) ﬁﬁ ow%ﬁbﬁthﬁn%qc ’t?%/'mﬁ'gr&ﬂ'“éqrﬁa'p% ?Fgw‘?“i@ﬂ‘icf“smi n one or nore
log files, thse sRified Atthédrt. - Lock! commBute£0i indlsdes aivhienas! Alhéughsoif ficiently
responsi ve, and the connections 20 are sufficiently stable, sonme or all of

the comun$heyRtQpeseENeSHyin, lagalcampriciddcan alse ingludeene gt MeFcQPerals and queue 66

- and the oGRS IRBMeMES kS mEEha it phpahghay P ocesses 55

| nst ead, cohnections between the conponents I cation 42, file manager
44, rel ay picopberse® ndke jifst 4 wrepraggenti®@sxamplpd. | dsd, besides 6@pitand r enot e

~printer 26).are nmaintaine I l.e the St 0 nj cate d 25 executes
Phe ot nt B bR Reh Tyl vichs 1Y P bk et SO A lob PRy e “orbod ment
whi ch wi || nowIbglfiseeesmseprovdsidi 51 8@l 6% and getldibintérfack 67 magranagers 44, 64

communi cate directly, w thout the use of relay server 28. In this
embodi nent takegngRf the Q?mﬁﬂ?ﬁﬁ’(j'&d ahaveip Felatign o Hoqeé%rﬁé]stmef'lﬁ’%ﬁ Atd 3 print job,

1t gbs ¢ .&@@fc interfae 47, lre%ﬁ%ﬁ@éﬁeﬁacﬁ%nésgﬁﬂ lifeth thd}beRlid sdke kD | NTOrmation,

30 and waits for the resu code. Alterhatively, as discussed in relation
to the entdiffensntfromithemeresposding ca@apondnein loeak cavepuiae @0 Likewiseranager 44 and

LS T ool ARSI R g8l S0pofon O e

PCT/ USQ / 4ifiddhce 67, zero or more other input device(s) 68, and zero or more other output

device(s) 69), may each take one or more forms described above in connection

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




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, |oc¥ Mag@@leer 20

addi ti oRg dbsgi8"Pr i ses connection 5 detector 40, V\hi,g.pmgﬁ“%qgabl e - of
determ ning whether local printer 22 is actually in communication with

| ocal conputer 20. Likew se, connection detector 60 is arranged and
configured to detect whether renpte printer 26 is operatively connected to
fil e nmanagerve628 andaendsuls printabledistade enclaf therrelaypiobesseass. Tierrelayovi di ng  such

connection_detegtion di n t hods that use hardware, software, or a
10 conbi nafPHi* ﬁ]%?rg%qwgéﬂneq“ﬁ‘&nsg‘é%rpatﬁﬁu i ntains a prioritized list of
printers that itheka8adager!tdntietoteRbmpited Rriodibilly pbilSllafBévdpe an or der ed
list of one or nmore specific printers (by printer_identifier," e.g., nane,

serial nundfelor Wé‘f‘ﬁ&l’“'ﬁ#ﬂ"&ﬁéc?@wgfq‘§'P°f€fﬂayii>é?°@§se$%5rm‘ﬂé?“dﬂlgésses (by "group
| denti &i ergomfimd 1o cﬂeaﬂ% sl dBEeIfrﬁ)E@Jt Qhduld fir ?emcﬁ% ter:hﬁ fgf ore monochrone

printers, or routing |n ormat i on on t e net tough which | ocal
conput er 2Bamgerdd rq:me\res tl]e@lbw aﬁtbstorbhemgamt queut 66. Whemtemole privleen  appl i cati on
42 sends manager 44 . manager. 44 iterates through
the lis CF PYAIabE G Bptaee YA THAR 9 insliicst spRiso B ST be pr i 1t ed.

Thi si t er atto@Hnt théddeethhdiad BebnBIoddSh Ggue 66 NLAlicaibnd2tawinaticallyp to determi ne
the availability of one 20 or nore |ocal printers 22, and using connection

det ect or 6‘5’3?5\1103 sthe datarapdipriiits Y remgte RSB0 ne the availability of one or
nore rgnot e prqﬂaﬁersat&@e fa%'zﬁe?ﬂﬁafobv&bmn@afmﬁxgaghfek%falaggma&ad e manager 44

may nmaintain a [1st of renot rinters 26 th are nect ed and/ or
connect abl @, which oo mminattf@rreszb mﬂbmmtletx(anqsbas or fﬂjrlumxfépmnng | ogi n/ | ogout

si gnal s an%)%ﬁgym ée]rggzgq% L%m‘?ge el &) 1ﬂr I&Qfg&?lrv {ntem V\,Hen a print 25

] ob arrive Gsed |ns tlngtorem)tely
det ect t heprocessivpaedoafts. i Ril nmhageaﬁtt Qusnunioas ﬂlemsslum:ede&o 2felayl n another form
of the i nvp?(g](}elssosg Fﬂg ﬁfa&a@eﬁ 424 p%gggga{lg%(s)llsarclla? gl%.cesggsr% to getermme
15 whether 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




having a first processor and a first nmenory encoded with a first set of
programm ng i nstructions executable by the first processor to glé execute a
first 30 instance of an application having at | east one n¥tMa¥288%a format,
and (Z)W&E&%‘%p request to print first data associ gtesotigislis t he

appl i cation. e systemfurther conprises a renote printer and a renote
conputer, in comrunication with the |ocal conputer and the renote printer,
havi ng a second processor and a second 9 14 May 2005 WD 02/056191

- PCT[ USQl / 4piind fobrieconiplet &l foodpalting thé reauls estie bebkaefileafianpgen g4 ardri ng i nstructi ons
~executable by the, second processor to (1) execute a second instance of the
appl i cat i ofPP ‘?}"’?é%ei ve the request, and (3) in response to the receiving,
automatical 'y Rofier foliR of thé esedPiner®iBn willfow BOicassd inb1afiontsi Ny the second
i nstance of the application. In this form the 5 first data is communicated
from the [1d6af. bhipembedimenttlpeal eqmpytes 26 additianelly ¢ampaises cpangstionone of t he
nativezdata fornat(s) . | cat i || this form a
rel ay gonp%feé:tr%rlg@ v%hééﬁflgéagéﬂggoﬁ%gahg@%&%tf{eéﬂc%gfé@%%tl% ﬁ"g““ﬁp #nét data from
the | ocal canfisicatiorowith wedh dorhfuger20r Eikedat aotnectidnaleteetonbleis printer. I n some

enbodi nents of this variation, the renote conputer periodically 10 polls

~the rel ay *E@H%ﬁgtaéﬁic?'égﬂ’@ E’r%eﬁbw%ﬁﬁwtwt%%mp@%ﬁh jobs intended for
the rendt eoRfdcRlS fil mfaniit 64. "arfolls MEth6@ e krlobvn$Pthe bR CorpRiVRfigy Conput er

retrieves the print jobs and prints themon the renote printer. Another

f orm of t Hach epnaeetipwACtection i ngrfnetlnds thas pss hamvarceWEWVAE 2 enpt e printer

. and albocadom%%%tﬁ%ﬁ&pnnect able to one or nmore |ocal printers and in 15
comuni cat1on W e renote printer(s) via a network. The | ocal conputer

conpri ses. a me&ile mhnagexkd raxinthingja pdheritized liso nEprotterntbatet ysectalhapllé nt ers are _
connected, . a pragessor, and a.nmenory.encoded w t rogramm ng instructions
execut abl @“8@108?-%3“%’?388@%@%?“ qrger?(%:)st ﬁfaqqqtoaplﬂregﬁecﬁcdpé}ngegs q%?’st (by identity,
cat egory, ‘@ﬁnl@ﬁiﬂ@tﬁiﬁl&f,’t é/.k., fme, serial number, other unique identifier, or port}

and/or classes (by “group identifier,” e.g., local before remote printers, color

15  before monochrome printers, or routing information (based on the network through
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




at least two printers, including at | east one of the local printer(s) and

at least one of 20 the renpote printer(s), (2) accept a request to print a

docunent, (3) autommtically traverse the ordered |ist tol4May2805

- destinat,i l,hter, which is the first printer ont red |ist that
S theﬁwgg)g'ggéélbl e to the | ocal conputer, and (4) pr?ﬁ{m@%g%“ocurrent on

the destination printer. In a variation of this form a first one of the

| ocal printers is directly 25 connected to the |ocal conputer through a

LAN. | n angéhéel envmdédbitinnsecorisessf progranahing instadtivnkesecutablrgttke conput er in

communi cation wth the | ocal conputer, where the | oc conput er can access

the 'rermft%“.ﬁ‘fiiPFﬂcéﬁsorttﬂm%‘?‘f“{eﬁég&@hﬁf@" . a@;l_lcap?p @55??&“%6& nents of

this var 'xe%deapandt(ﬁbqn rRPRsSiolhd REGVIng, JuBinaGil YR @ BsiaRA oho the rendte

conputer. 30 Another formof the invention is”a nethod conprising (1)

recei vi ng the pemiotetprinjepbsing thersesonsbinstanse obilip epnbicatiop2Jn thisderpy theg a pol | i ng

signal fr est i Pg} A ?Qﬂi pol I'i ng signal

by senai ngﬁ%tﬂdéagﬁﬁon Jn(l)q%{éfi Sl%ﬁﬁgéjfogég?#ﬁ%ﬁtgﬂ]@prl r%?g.}lﬁ%(t)e? n‘Sarti nting, (4)

recei vi ng leaspérienf the @bt veelatalformmi(gud khefapphivatidre 10 14 May 2005 WD 02/ 056191

- PCT/ USO1/ 47345 _destj nation conputer, and (.5 ending, the print job result
signal to the Dy yariaton.of hys, A .y(?ﬂ’@p'\‘}gr‘f%f’t“%ﬁfe‘a)?’%taﬁ?fgecpﬂrm the printjob

conpri ses @R rsididtadrod e 1024l Binpiter ek St datalto @2QéMGE vari ation, the

print job conprises docunent data in a format not di re_ct_l}/ printabl e by

t he renot npier.ninspme pmbesiiyacrés¥f dhip Mstation therpinate sompitgrpenedicallyhe format is a

wor d gRoC ' ' ' . ' L0 .0l odi nents, the

_forma?bi sepg)ﬁés{glrgea &@gﬁ‘%gggﬁg@’té‘ ﬂgﬁ&@%ﬁoge%&%%g#ﬂgﬁk?@%ei%odi ments of the

i nvent i on,thememor paifitet are sfaiting bphet sents 10, the cemor dompukeostriev@har e

aut henti cat ed. l.ogi.n procedure on relay server 28. Users of print
hosts 24 I%tiogry*{"gpﬂﬁ‘g@e['ﬁ%tﬁe’E?W&H“I“W'connect ed and/ or LAN connect ed

Another form of the invention is a system comprising at least one remote

- printer and a local computer connectable to one or more local printers and in
15  communication with the remote printer(s) via a network. The local 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 ..




10 printers 26 available to users of conputers 20, or to cancel or renove
that availability. This authentication may utilize user nane/ password
conbinations, digital certificates, biometric authenti cal4 MRy 2899 ot her

aut hent {eabjofdert €Chni ques as  woul d occur to one skibdpfsdipaidie art. Access
rights may be maintai ned by access control lists, group certificate
managenent (for exanple, PKI architectures), or 15 other nethods as would
occur to one skilled in the art. In various enbodinents, allow ng access

t 0 a renot destimation eompnier, aud €) serlingphd print jobsésslt fdnareothabduby access to
specific individual users or.to.qgroups.of users of the syste such as
- users ass‘f%‘?l’éﬁeé%\ﬂf‘? Harﬁ“%‘?fttf"é&%éﬂr%EBP?}é?%WH?eSL?Q@P“e@FW“TM class. In

- sone enbodlbrmn% pararfetrs. "G aQothéd vAriAtRRNIE phirkt joY REPESB dotimehh@asst em i n al |

20 exchanges of printable data, while 1n other systens, nultiple formats
are permi tafogmat npiirepidy prigtablerbyithgremete peirtsn dn easembadimangeidhis document t ypes
may beczdi Sgi. i - Lot o | Lhformati on (such
as N l\/lg-ty‘l[})“%1 eé@g}%si?lg i g}x@ﬁt{ﬁf:%?&%@%c&aénns df&ﬂnﬁ@g’\%@leﬁﬁﬁ%ﬂaﬂ:s " the format
and/ or condmbuidinehtsf thefotiaatds a $prerdsheetapplicatidradatd femimti ques as woul d occur to

-~ one skilled in_the art. \Wen fi@ta of . mul ti phﬁ%S formaéi t({)avel s t hrough
the system vant S SEOGHEHIE AF Le Grventien. Uiy @ GoyRUers g3 p% us et hods t o
transl ate ﬁrﬂ@ﬁ@tsfﬂraf@du_ﬂlehtiﬁaﬁd‘ﬂﬂhﬂ’og’imbceﬁ&@ ohecls)i sepef 28/ Usaisefpreted by the

‘printer. I'n sonme enbodi nents the source (local) conputer does not interact
~direct!|y virishhesi24degistempke theipdirecdy,cqnpecied apdfer LAY wopegted o have a dri ver

| nstalihed Jfpfe %giéag#qgugewns%%téﬁﬁﬁror.{otcaﬁkféfﬁsféﬁﬁve digg Further, in some

enbodi nent’'s, t conputer can use the renote printer regardl ess of
t he | ocal availgbiliterThes awentatatiorgmgy stilzeugey samd/passvoreomhbimationsdr i ver exi sts for

"the renote,print on.that . operati S em,.Still further, various
embod mant il Srieal piatris Rfiefticaligh, &Y et Aeiparion eehhitisan o2\ L ous
functi ons wvgulddecity omddkiiled YWAhO 2yt O A6ck T gRis MdySOmatnéaddl by access

control lists, group certificate management (for example, PKI architectures), or

15 other methods as wouid occur to one skilled in the art. In various embodiments,
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




described herein into one or nore objects, nodul es, applications, devices,
and the like, as would occur to one skilled in the art. In sone
enbodi ments, the destination printer is selected by the u$¢Mayf200dca

conput egycZPesiaen initiation of the print job. In theggrgididalsons, the

- destination 5 printer information is sent through the systemas part of the

print job. In other enbodinents, a group of printers identified by unique
identifiers, a class of printers identified by capability, or a list of
cl asses of dgseribed berginiigo ond eyancaeiohjgptsnmodulést applicaionytetides, apd thet j ob, and

resol ution.of that anmbiquity.is.made by the relay server 28 using current
printer avif %fb‘?’cfuith?fc'l’rr'fgé}f“h%q]legrlpn%%?n‘subsequent avai lability 10

i nformation, i fnBsnduniboitents] thbidtiidien pahtaGE atecBdby fheakerdt RBs(es) is then
avai l able). Data conpression and encryption nay be incorporated into the

systens despuienaQunos dritatign ofthe Prghdeh 40 dhepretituaticng.dbs dsingion hose skilled in
the art. - zobs b o | el . t ifducat es descri bed
above it5n- ﬁ%‘rﬁ% ahﬂggﬁnghbﬂvaskhﬂ%éﬁgﬂgﬂrﬁs?%%%?ﬁ%&‘grﬁ%ﬁngﬁghcgnd al so be used to
encrypt dagmbodinents, @ group efitsintersridentified hycunigue ideptifiqrs)taetass of Encr yption i s

preferably used. at..]east for those transfers.that ss through public data
P etvor ke, R igiiried BY bopabilicy; 148 &'ofAGES REtinta s sclBTRRbT ol o, ome or
.]Emlre docEnmmhﬁodatlbqamtjobmdrmmid:ﬁofmnmf | Bigaiods maﬁbmnﬁemgd into afs: ngl e
ile with a separate "print options". file using the well|-known ZIP file
format. 20°CHET fspl&mgiceaﬁntaﬂgt?r qa?-lilag’%h%lafﬂme% (grubsegpgpt gfaflahilitiiocument s cit ed

her ei Noar GinfolRfRAYiF hO'FHQ Wit Rect-B bRIS BF QadsRs) itk adifiitig)et Y as if each
had been indivi duall incorporated by reference and fully’ set forth. Wile
the i nvention Ratsdompresdion andencaypsign may belicerppisted intorthdeystems in t he dr awi ngs

35 not T+ ooERRFIE  RidRRIm B RAR Rl R SIRARER By Ve A
pref err ed mniadiingextmple aliedipied oertificvan desedbadlebovd ibechjartdot Wigi A changes and
modi fi cati ons t}cgt%n f\sgcl%ilogs (%(1:1% sa bé E?SC tnoeencszki tI a?adasiitnls Ergn%feirgc!l evant art are
desired tUBen YP :
15  between computers. Encryption is preferably used at least for those 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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~ protected. 12 14 May 2005 WO 021056191 PCT/ US01/ 47345 What is clainmed is:
-1 A system conprising: a local conputer having a first processor and a
~first menory encoded with a first set of programm ng insi4 Mayi26A8

execut a@lgoR¥sis@i d first processor to: 5 execute a fpipisdiashgance of an
application having at | east one native data format; and accept a request
to print a first print job associated with the application; a renote
printer; and 10 a renote conputer, in conmunication with said | ocal

conput er and saWhatigobimeédispri nter, having a second processor and a second
menory encoded with a second set of programm ng instructions executable by
sai d second processor to: execute a second instance of the application;
receive the requesy; ?nd 15 1,|lr11 response to said receiving, automatically
print the first pri r‘?ﬁ%‘?jco%% e renote printer using said second instance;
wher ei n the fi radbcapédnipluter Rdvings frstprocoiseeindd first aitriohcencededwith@nput er to the
renpte conputer in one or nore of the at |east one native data formats. 2.
The syst enfigfsctofaroaramming insiqctiops spcutabiehy sgid gyt BIPCessPRi%t er, 20 confi gured
and adgpted to: _recela)‘(’e%utte_gﬁrsftirfét%ﬁceﬂffhﬁ&pdli@atﬁoﬁﬁ%ﬁ:ﬁ'lé;stloﬂgﬁiﬁvﬁonpuf[ er; send
the first print job to said renote conputer. 3. e systemof claim 2,
wher ei n sai d r enot datacformaiiapd :

accept a request to print a first print job associated with the
application;
a remote printer; and
10 a remote computer, in communication with said local 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




periodically polls said relay conputer to determ ne whether one or nore 25
print jobs intended for said renpbte printer are waiting to be sent; and if
said one or nore print jobs are waiting to be sent, retri & May208bd one or
nmore prigyode9Qs and printing themon said remte prppfptoradsas 14 May 2005
WO 02/ 056191 PCTfUS01/ 47345 4. A system conprising: at |east one renote
printer; a network; and a | ocal conputer, connectable to at | east one

| ocal printer, and in 5 conmunication with said at | east one renpte printer
via the networ k. cAnpstems,icogprisingans for detecting whether one or nore | ocal
printers are co ggct ed; p%roqessor; and a nenory encoded w th programm ng
instructions ex Q‘Eﬁr@mBG M%sai d processor to: maintain an ordered |i st
of at |east twarefwdik;ahd, including at |east one of said one or nore | ocal
printers, and including at |east one of said at | east one renote printer;
accept a requedtlogabcosiuter, canngeiabladoat leagtoneg loce peintee and i t r aver se the or dered
list tg figdfu i L i i i on.:the ordered i st
t hat i? t hen ggcggéds?@f éea%qaéleggtioﬂé F"g"c"é ﬁ]ﬁl&%ﬂ&?&eﬁ?ﬁ%&% %Brrnpﬁ%lﬁ "he docunent on
- the destination pri nimeans f& deEhengswisttenpeforaios loval primtbwrei n a first one of

said local printers is, 20 directly connected to the | ocal conputer.
connected;

a processor; and
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.

14




6. The systemof claim4, wherein a first one of said local printers is
connected to the |local conputer through a |local-area network. 7. The system
of claim4, further conprising a rempte conputer in comuid Mayi28R5wi t h sai d

local GRyPWLEEs; and wherein said renote printer is Kgﬂ,ﬂ e to said
| ocal computer through said renote conputer. 14 14 May %%?Q%V\D 02/ 056191

PCT/USQO /47345 8. The systemof claim7, wherein said renote printer is
directly connected to said renote conputer. 9. The system of claim4,
wherei n the or der eThdSttenofiplains®viarehi safifremote iptaeit i Birestlyi dent i fyi ng
information for one or nore printers in the ordered list. 5 10. The system
of cl ai m 4SOnRERERAP Spi WE’OE?FGE‘E’E'GLI ist conprises a group identifier for one
or nore printers in the ordered list. 11. A nethod, conprising: receiving a
print job froma source conmputer; accepting a polling signal froma

desti nati on cormgput e sydttm o€ elpiand]iwhgreinhé fidepdlidt ct@pridegnplindty sendi ng the
print job to the destination, conputer for Printing on a printer that is

directly cipwidier dentibying ferenglinndes g of more;nriategrda thepaderesist orput er, recei vi ng

a print job result signal fromthe destination conputer; and sending the
print job result signal to the source conputer. 15 12. The method of claim

11, wharein t haoprTisybteh of A1RIRT 4, WhSrefhQhd oragtEd lis 3bmprasasla ot | ng par anet ers.

13. The method of claim 11, wherein the print job conprises docunent
identifier for one or more printers in the ordered list.

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;




data in a format not directly printable by the renote printer. 14. The

nmet hod of claim 13, wherein the format is a word processinir;‘? 20 agpl i cation
data format. 15. The nmethod of claim 13, wherein the for May 240

spr eads{igah plication data format. 16. A nethod, L S40g: receiving a
print job flre%o?nﬂa source conmputer; 15 14 May 2005 V\%&g%ﬂg@?%l

PCT/'USO01/ 47345 detecting an enabling signal; and after said detecting,
sending the print job to a renote printer that is neither directly

connect ed nor ldéietimgnanendbliog ¢ignat;laed sour ce conputer. 17. The nethod of claim
16, wherein said receiving, detecting, . .and 5 sending are . perforned by a
‘relay server. §8°Ts#H é'cﬁ?‘ét{“%tﬂ"@?g 'E‘FBF%}JT’?EO m?‘épﬂ?‘e&tﬂ@* gﬁqri ng signal is a
pol I'i ng sigRaly dohfdtled ndESANRBheoBd BARPue codpsler. Sai d sendi ng conpri ses
transmtting tthe print job to the destination conputer for printing. 10
'19. The nethod of claim 18, further conprising: receiving a print job
result signal from.the destinatjon conpputer; and, sending the print job
result signal t& tHE %‘Eﬂd@éc%hﬁf”&x.mfé‘.drﬁ‘i‘?@"%@‘?ﬁ@&“@]ﬁngl ai m 16, wherein

the print geﬁﬁ;ngczgggérfo@,ﬁgdwgma?lg&eﬂ_ data and envel ope data. 15 21. The
met hod of claim 20, wherein the envel ope data conprises docunent type

~information. 22. The nethod of claim20, wherein the envel ope data

conmpri ses 18. 'The method of claim 17, wherein:

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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aut hentication information. 23. The nethod of claim 16, wherein the renote
printer is selected froma 20 plurality of renote printers before said
recei ving. 24. The nethod of claim 16, wherein the renotelpMayiZdpS5is

sel ectegyd @By Plurality of renote printers after gapgsdi@sgsving. 16 14
May 2005 WO 02/056191 PCTI USO1/ 47345 25. The nmethod of claim 16, wherein:

the print job is originated by a user associated wwth a user identifier;
and the renote printer is selected froma plurality of renpote printers
based on the Wer Thamethod ofetaimdoéherciine net hod of claim 16, wherein: the

source conmputer, has a,network address: and.the renote.printer is selected
froma plural i t¥°BRtjobiEenEnaRd Ry 2 erlfgsé’@ategH’ﬁﬁ?ﬁﬁerh‘%f’vgqfnﬂddress. 27. The
met hod of cl ai hd@mofelpiinteels s€levY frarh B Plurali®y DEABGE Pentérs based o Nnterface to a
user at the source conputer; displaying a |ist of available renote printers

t hr ough t hthegsegdentifiesr f ace; accepting 4 sel ection of an available renote
printer by the user through the wuser interface; and transmtting the
selection with the print job. 17

5 26. The method of claim 16, wherein:
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.

...... . . .. . . 17




