,ede{. x**+, F, X 6.T. QZ; WO 02/ 056191 Reference to Rel ated Applications
PCT/ usa /47345 Priority is clained @mmmm ﬂ g U.S. Provi sional Patent@

Appl i cat i g R/osdIEMOTE PRI NTI NG 60/ 2 Novenber pt3/usadifdss and
U. S. Patent Application No. 091747, cenber 22, 2000. Background

The present invention relates to the reffSt productlon of hard copy from 10
el ectroni c docunents. More specifically, the present invention relates to a
system and nmethod for renotely printing docunents that is approxi mtely as
convenient as local printing. As conputers are used nore and nore often for

personal and business 15 20 25 30 purposes in a w de vari , l l ns,
. there is frequently a desire to 0 opy of docnmmm mmmr
| ocation distant from ones own \ﬁ&fﬁﬁgﬁﬁfl&ﬁp to transm t th

(or a copy of the docunent) ﬁd& &n@é%ﬁaht&%@li&ﬂonfm exanpl e e Ietter
r ro

nmay be generated using a wo processing p amon a nearby conmputer, only
to be nmail ed acr cRsoritihés c:lmmetlrtcycd)-pewdxmg b8. Podvisiomal PatenbApplicaiph uat i ons,

business_tra r r enabl e .themto create and

modi fy ddcu %{8 ?kdt P‘%’FE %3’5@5 diﬁ???é?'}t‘btﬂplhf’@@ ch a travel er

who w shes t@/ﬂﬁ‘ﬁﬁh?d@é&@mﬁ@ﬁ?%@é docunents while traveling nust also
|

carry a printer in addition to the I aptop conputer. This adds undesirable
wei ght and bul k to the equi prent thBackgreundle carri ed. These and ot her

probl ens nay be dr essed. bgmon I%e i Qat eerrrg) S anu t8 int a hard
copy from a renot &9 JESER pyentjo 5i° e grm Té’rr Ysp P HEE 1y

connect ed tOelééﬁ%ni&ﬁfcuﬁmﬁ@ﬁm&@apecmnprth@breaéﬁt invealisiRateNoR sgatamp! es of
renote printing Kstens of ‘which 1nclude one or nore deficiencies in

addr essilfig tm@m@t odfos r@n@tgla!tprmngg idacumngnéhthat ig approxinegiclyag aenvenieprasnt a
hard copy of, a dO.CﬁmE‘nt that is not directly connected to his conputer. An
exanpl e incI@%? BH8or nore direct connections, such as dedicated | eased

t el ephone |ines cROp&AHitEE at\Bedidts ikt mOfe df&ntfbﬁpdrmt andbusiesy . Thi s
met hod has the di sadvantage of requiring a pernmanent (and often expensive)

t el econmuni cRRPSESIN 3 Widep@rioyeH leqationss theseis. frqqnerglmeﬁsusﬁ%pmﬁw the user
travels to | e expensi ve.
WO 02/ 05619%@38?}) B%E%E%lg atg&]s o%tb@:}f)({r]ﬁévso e\ggfnlé;ést&g%b#%g tively

expensi {8 wheshsiivtlie destinientfor ardp of theldecuraen) wapdistantiletatiohnFan al ternati ve

system dial-up teI ephone | ines are used to carry_comruni cati ons bet ween
t he conput ercxample, Hée‘}ff may be gengrated ysing awnrd RERGE OgragLPR, 2 BFArhY,e

probl ens desgiihied, GiP¥Fve MfiePdcihsiid dotntr§ 1 Eifdhher BfrideS AHofiiefENt S Of
situations, business travelers carry laptop computers 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 example 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 the devices. In situations where the

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



many users. For exanple, the required nodens and networ ki ng equi pnment are
frequently conplex and difficult to admnister. Simlar networking

arrangensRbo245419p a W de-area network (WAN) to connect | @eqlysgignsfiet wor ks
(LANs) in various |ocations also suffer fromadm nistrative conplexities

and prohibitive cost. 10 Another renote printing scheme uses Internet
e-mai|l technology. In one such arrangenent, the sendi ng conputer uses
speci al sof t gadtea $odutishnaley becbiesprohibitvel Néxpeasiveimhed riany destaationdtfot he
receiving end, the receiving conmputer and/or printer nust be equipped with
conpati bl e sBethaete@py®Xist.ecei ving and printing the e-mail print jobs. In

. another such SySt gy Anf Bt KRuFRRYASICRS TR dseid Gy ODS Into 15
phohe ac

facsimle transm sSsions sen ver tel I nes usl ng imle

t ransm ssi oncghmunicatichs bétweeen agaimpuitériany tisegshimtermThexsdlytiopradtitesses | nvol ved
. in such systens render themdifficult to admnjster and use. A sinpler

exi st i ng>t ecAanyakthe profierasdescribgdpboye,bublsg fajls o meat thesaugements @ficed at a

remte | ocat japy el Orlch@RBIc 1 ERFHET ek oAl nEriBHihg EESARAGS ard i o 20

met hod requires” human 1 n ent1on, as opening t unment and
i ssui ng a pr fraquentiyoemglex land diffigulf oradeministet.hSsnikay atwvorking arrargenensnt i s

al so able to nodify,the docunent,, ich ability may be u irable to the
sender. Ther BSIP&2 Pidesarga peruerk &'W?’ ﬁ%‘?“eﬁblﬁf?lraé‘iﬁ‘%/%Wgrkézlgﬁﬁﬁ)df‘overrent s to
renote print {,fe§ $ARGh A0 sutfer i LiriARE ) e&ﬁl&@@&a‘ﬁﬁ fohibiHVEBEY, It 1S

an object of the present Invention to provi I mproved system and net hod
for remdOe printi Agothénsiote pridjngesthémse yses ntemete marl téchpologe.dIrsyret em and

met hod for allow ng an authorized user to produce.a hard co of .g docunent
from5 a gi veifhABRBERIRELShe SEngiE fomPLles ypesiSpecial Ol BATRAO LBV Ui 1 o 1 hat
conput er or inkéchféﬂ-pnmmg (Abjt%éeiﬁ'ﬂgg%hﬁé fecawmﬁze?mpa\e?an&ur teous forns

of the present invention. WO 02/ 0 1 Brief cription of the
Dr awi ngs PCTInusdr/equippad withGompatile sofsware der eecivinggnd prining:the g anailn f or

renmote printing.. Fl 2 Is a block diagramshow n ommuni_cati on.

el at + oshi pRriiofsn dh aorhfr. R s fin nART s el ASE PR g0 , 1 o
di agramef sqkdinle traf HARSBAN S bVer tdlephonsTines wingatdigile rahssébn FI G 1,
showi ng the flow of data between them FIG 4 is a block diagramof the

sof twar e conpotsalss The campatibibityadicomplexiiy @rohiems wvolved in fieh S¥S9IRS nt i ng
system of  Fl Gy idrthéi QW08 1 Sankihi ¥ Gha G 2
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.



between them 10 FIG 5 is a block diagramof software conponents in an
alternative enbodi nent of the renote printing systemof FIG 1, showi ng the
flow of dgloRséiopen them 4 WO 02/056191 PCT/ USOL/ 4734 pcpasseiisidys on of
the Illustrated Enbodi nents For the purpose of pronoting an understandi ng
of the principles of the present invention, reference will now be nmade to
the enbodinent illustrated in the draw ngs and specific | anguage wll be
used to describe the sane. It will, Sunemsry hel ess, be understood that no
limtation of the_scope of the invention, is the;&? ,inten%ed' an

alterations and flid% aeebiag@f thepieseBh@vention g PERYds Injaproye isD"’FtE%‘t%/‘Qt ed

- mbodi t , . i i . . AC |
Tnventfon as"CH G20 s ORIEr proRRY bBRE 9 HE(Rah RpIER shterh

i nvention as | In are contenpl ated as normal 'y occur
to one skill amtliod fohallewing tiwawthoridedtulser to prastute @ hardadopy ef a do@uin@wénoml |y, t he
remote printing systemillustrated in FIGS. 1-5 pr vi%gg a facili% for a
user of PocaP gbVGHﬁB'F‘EPteE%?BHPQOﬁﬂ&\fi"r?{;C?"(S'E%EFd EFE%E)Y&P COPPRFT % o renote
printer 26, w%&gh is attached to renote conmputer system 24. Network 30
carries data between the conputer systens. In sone enbodi nents di scussed
herein, relay ser These2bjestsomdtinciart achieveddyoariausforing op thepeeseniet ween
various other 15 conponents of overall system 32. Two different enbodi nents
of a renote PMPA¥™g system according to the present invention will be

di scussed herein. The hardware conponents and comruni cation rel ati onships
of the first, "server-nedi ated" enbodinent will now be discussed with
reference to FIG 2. It should be understood that in each 20 i nstance where
"conmuni cati on" between conponents is described and not characterized as
bei ng through a "direct connection,” one or nore additional conponents nay
be provided in addition to those shown or described to facilitate that
communi cation, 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 arrangenent in which comunication is enabl ed

bet ween the conponents, but that communi cati on does not pass through
networ k hardware, such as a router or network switch. A "LAN connection"
between a printer and a processor or conmputer refers to an arrangenent in
whi ch communi cation is enabl ed between the conponents, and that

comuni cati on 30 passes through network conponents owned or controlled by a
single entity. Local conputer system 20 conprises processor 41, nenory 43,
nonitor 45, network interface 47, zero or nore optional input device(s) 48,
and zero or nore optional additional output device(s) 49. Relay server 28
conprises processor 5 WO 02/ 056191 PCT/USA /47345 51, menory 53, and
network interface 57. Like |ocal conputer system 20, renote conputer system
24 conprises a processor 61, nenory 63, nonitor 65, network interface 67,
zero or nore optional input device(s) 68, and zero or nore output device(s)
69. Processor 41 is directly connected to local printer 22 via a parall el

or 5 USB port or serial port such as RS232, RS422, Firewire {|EEE standard
1394) or simlar connection protocol as is known to those skilled in the
art. Processor 41 may alternatively conmmunicate with printer 22 via a LAN
Processor 61 |ikew se conmunicates with renote printer 26 via a direct
connection or LAN connection as known in the art. 10 It should be
understood that |ocal computer 20 can include nore than one processor or
CPU and nore than one type of nenory, where nmenory 43 is representative of
one or nore types. Furthernore, it should be understood that while one

| ocal conputer 20 is illustrated, nore conputers can be connected thereto
in alternative enbodi ments. Processor 41 can be conprised of one or nore 15
-conponents configured as a single unit. Alternatively, when of a

mul ti - conmponent



form processor 41 can have one or nore conponents |ocated renotely
relative to the others. One or nore conponents of processor 41 can be of
the el ectywoufosy@ii ety conprising digital circuitry, anal egTRidogMisusy, oOfr
both. I n one enbodi nent, processor 41 is of a conventional, integrated
circuit mcroprocessor arrangenent, 20 such as one or nore PENTIUMIII or
PENTI UM 4 processors supplied by I NTEL Corporation. Menory 43 can include
one or nore types of soli d- sBetfEDedceiptionof thePrawings mragneti c nenory, or
optical nenory, just to name a few By vva% of non-1Ii rriti,ngoexarrpl e) nenory

43 can include soFIG-1s asehematicdiagsam ofa s Sor TeRRERINGBEor y ( RAM)

. Sequentially Acceggt b . r 3 i - Ihst - Qut
(FIFO variety or?ﬁi? 1E§S|\§F(§E‘[Rr§i¥ ﬁ?@%(&?g?E%ﬂg%g?ﬁgl%@@%%élrtg%mbI e Read
Only Menory fenR@printidgesybteircafl HIG. Pr ogr ammabl e Read Only Menory (EPROM), or
. Electrically Erasable Progranmable Read Only Menory (EEP . .an optical
di sc memdry  (suchFH& %SB@%)%M&%&TSGXWQ@W%IES@V MHER8har d di sk,

floppy di SKs;‘s%?i‘?ofPlhﬁ%ﬁJv@ngﬁ:em 6% d8d bwetaeRat i on of any of these

menory types. so, nmenory 43" can be volatile, nonvolatile, or a hybrid

conbi nati on of voFK:.i4ie adhatkrdbaprarh af tHesoftwarestamponeds in ANIGMa086191

PCT/USO / ~t 7345 Network 30 can be.in the f f.a Local ,Are t wor k

(LAN), W de ﬂpg‘a‘{\llﬁl&{‘ rthe {aat§ PIRing s§§teﬂfgﬁﬁ]t g,rst}?gyv,mgot eﬂf’ﬁé& d’ﬁ\gtwork type

as woul d occ e skilled in the art. Local conputer 20 includes
%tw%éhih RS

noni t or 45. though not shown to preserve clarity, local conputer 20 can
al so i ndDude one BIG.ifos @ bbgekrdaagram $f sofpuare gemporants/i® apapmakivea keyboar d,

nouse, track ball., i en, and/or mcr ne).,to. LUS few
represent at i 9’@%%4!5\%% ‘gﬂf’c ‘%"édée, PRnEfyte ‘ﬁﬁ?@r ?’ﬁ?w?%ratgg gbwr?grdgtaot her

out put devi cggwédéh hem. be i ncluded such as | oudspeaker(s). In relay server
28, processor 51, nenory 53, and network interface 57 may take any of the
fornms described above in relation to processor 41, nenory 43, and 10
network interface 47, respectively. Each corresponding item my be the sane
as or different fromthe correspondi ng conponent in |ocal conputer 20.

Li kewi se, the conponents of print host 24 (processor 61, nenory 63, nonitor
65, network interface 67, zero or nore other input devices) 68, and zero or
nore ot her output devices) 69), may each take one or nore forns descri bed
above in connection 15 with the correspondi ng conponents 41, 43, 45, 47,
48, and 49, respectively, discussed above in relation to |ocal conputer 20.
Furthernore, while the general conmunication patterns between hardware
conmponents in the illustrated enbodi nent are shown in FIG 2, any of the
comuni cation paths illustrated may pass through additional conmponents not
showmn 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
nowto FIG 3, an overview of the prinmary software conponents in one
illustrated enbodinent will be presented. Application 42 generates or
collects printable data such as, by way of non-limting exanple, word
processi ng 25 docunents, graphical presentations, inages, Wrld-Wde Wb
content,



spreadsheets, and e-mail nessages. |If the user of |ocal conputer 20 w shes
to print such data on renote printer 26, he or she selects a "Print"

command iwold3Rséi9er i nterface of application 42. Appli cat ipeinkd1/Rf3e6eeds
with a "printer discovery" process, by which application 42 obtains

information regarding the Iocal and 30 renote printers available for use by
| ocal conmputer 20. In the illustrated enbodi nent, application 42 sends the
docunent to file manager Dedcription efithe IHustrated Emtwidisoentsr i nt er and pri nt

option infornmation. File mangger 44 connects tpo relay 7 . WD 02/ 05619l
PCT/ USOL/ 47345 Iseﬁ?féFé PUPSiPIEeting D LB&FW?”&BI“@ % éE%PQ‘E‘FHﬁSeOfdge the rel ay
- processes 55gre§3?l?ir{v@ht?6ﬁ REreeR&Swlbncv BE Sadd th%ﬁo&iﬂxeﬁpiﬁ’l:dﬂraﬁéil irn%el ater

use. The file manager 64 in renpte conmputer 24 periodically polls relay
server 28 f odrawingsiand spacifitt lapgiage byll bonseddo desgribe thersemef Itwillay processes 55

. and sending a 5 nd t heck for,. such jahs. |If data.is. queued for
renot e p#i ntxéerveggaesrsi ?%“?f%ﬁg%'th%tszr]g{"ﬁ%@\'}églﬂﬁfgoﬂ%‘?@%%megtﬂ%‘r%s it in
print queue {GrebyiiRtnde@ RiyealiefdtiBhEsndRrthér AYERLARINS of file!d@sdibRdBLr 64 opens

an instance of application 62 with a request to print the data that had

been stored illstgaiediemB@limentp,) andany burttep applicatiensi of shd prinsipessof thoads t he
data) and prints.it re e printer 26, 10 The result.,. code for the print
job is ret urW@Ef‘stPPc%?lElfSi"ﬁ{ég&hcfgn e%"ﬂbﬁn?p(!%}ﬁ?%wg'ilfl WP%W PGEYE rcﬂ‘cpr ovi des
the result i g&medTRithest {(oSWRiGE Bfe itVerftiah kdl4tes. 0f the print job) to file
manager 64. Application 62 then closes itself to conserve nmenory and

processilfg resour@ensrally, the ramateguintiog systermiltustrated én FIES. (leg providedde to a
| Ei | 4 i i . 55t
ot or mh ne. 1 SPSHIG frca e PIGATEortpuBEbaM SPaviaBea Bt 3% SBARIEAES 0 10

code. File nefrgeprintér 26 whidhfie attachbe torgtiotedfonipitersstemi240MNetwerkid0i nt  j ob
t hrough application 42, directly through the user interface (not shown)
provi ded by ¢anacsointa batyvern the somAWT Hystemsc An semepmbediments disgussed or di ng t he

results in ofe.Qr el Er/ePss Hogeﬁ%ng ﬁ&rw‘ﬂﬁfs data & Sasézeg bbheelf %nifi&}é%tﬁé?”pone”t S

are sufficiently responsive, e connecti o are surfrciently
st abl e, 1Sonmecamipoagdts of ovdrall systamiB2.cat i ons descri bed above may avoi d use of

gueue 56 and que 66. and th% g,ol i ng mechani sm described in relation to
rel ay processes 550 fAiftarentgmbediments of dremgte; RUDLAS SYRieTR dfqnsdiag fathe

(applicati On%rés%m mgkﬁimﬁi%rdi%ssea%@h.prm&@&e%agp%én?s dranager 64,
application 62, and renote printer 26) are naintalne ile the system
conmuni cat escommurfiGatnaclatienshipsef ghei first, |‘soveambdiatedirensbadiment agllinbwcodes. | n

an al ternatiyve,enbodi nt, which_w.l w di scussed, wi.th reference to
A o I e aetordtee Sl 2. I S bEade R b BedtS e ot 1ol ay
server 28. |ipstafdeSwiRi® OniRERicatde Beifweb® cOMPERATs i¢ descAB&] HfInok I equest to

print a print job, it links directly to file manager 64, transmts the
print job i néharasterizedhas Bingthtoughia direesiconmrstipps ghe orwate additiosphat i vel y, as

o cUs3e0 | . oA B SRR BRI e bl L V21
i's pending, thiednirturfédial) sushasibaddes)rotfess, 8r 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 switch. 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



WO 02/ 056191 PCT/ USOL/ 47345 print job is conpleted for reporting the result
code back to file manager 44 and application 42. Another form of the
present i wWaRkse9; W || now be discussed in relation to Fl @crhysel@rdudi s
enbodi ment, |ocal computer 20 additionally conprises connection 5 detector
40, which is capable of determ ning whether local printer 22 is actually in
comuni cation with | ocal conputer 20. Likew se, connection detector 60 is
arranged ands K ammdiy 58 faridmetledri diterfliet 3e rLikevoaleopiputer aystéth 20 srempee at i vel y
connected to file manager 64. Various nethods are known in_the art for
provi di ng sURIMRHATHFISEN} CQBIPEISES HRFOCTSSRY m&%é%&%ﬂl%g?- Nedwotkar dwar e,

. sof t war e, oriln?egeag% 5?,%}§(?rtﬁl&@tohgtsﬁa??{put bévi&e (SRR ezegél ol RbfY Githift_2

prioritized printers uses to ‘han rint jobs. This |ist
may be an ordaidceck)l60s Prackssond ] o direotl g capected it lopali pringer22(Via/a panalleltosr

Ry be an ordinide)ieos Prksanal wlopal rirem 22yl
andl or b s SHSB (Y orgrel gorau #HILUALD: RSP, Fiebiia s SRBAFLIR or i i er .

col or 15 befQgﬁ%ﬁgﬁafogﬁ?t%&%?J]?no»\‘?{tortl%&isﬁiﬂeam@:&’m? ippiteédopaed on the

net wor k t hrou conputer 20 sends print jobs for the particul ar
printer). Wmay algrhatoely ammmi@nisaie sithapripter 2 vimbLAN. fRrbeessarrtd dikewds¢, fil e
manager 44 iterates throH(l;h the_Iisg until. a printer i fﬁund on which the
print job catPPHBUBIFAtes Wih Temote PRRISE 40 Vigr? qitech 8?‘}?&0@3?‘ UEPHE Shnect i on
detector 40 1GndehShMege.t he availability of one 20 or nore local printers
22) and using connection detector 60 (via file manager 64) to determ ne the
avai | abil0ity of citehauld honederstoat thatdotal compues20 pan include mpee thap pne
additionally, file nmer 44 n[B%/ maitntaiﬁ a list  of rem)te43printers 26
that are conPf@EESSY SIfd AL BRIIBILERYPE Ot BEMPrY, SRSTRBFMIHN Y, exanpl e, by
accept i ng | oghpkémRatNélof Hhne BAMBreNésO IFudtiedsore Gelitoald be wrletstodd th@ch printer,
then when a print 25 job arrives, the local |ist may be used instead of
attenpti ng twhileens leral campuier 20 jsdllugrateds MoKt COMBULeSS Cykbe eandestedpt e printers

g a0t el PR Rali Ve hBURER ST PraNSLP A 3y BOIHARES oPor i o OMPL o

having a fir 'St " menory encode Irst set of

programysng ddhgoneits iconfigueedasd aigle ubly. Alternbiively, witenad asmiltitonpbhertxecut e a
first 30 instance of an application having at |east one native data format,
and (2) acceformaprogesserdl Gag have pre ¢rmere campanaissiosated manaizly melatiye to

app! | cati on. L geby S Mok RBpSRI &3 Scelsdr AT b fik ElecBifica T emDt e
corrputer, I ncommuni catron wt e | 0Ca corrputer and the renote pri nter,
havi ng a secwiitypcomsisnny digind circsiagpamldg circliny)ar BEb.1 hil ore@hitidaiént 7 345

menory encoded with a second set of progranm ng.instructions executabl e by
the second pPrEeesadt! i @fegtynvgggg@@ﬁénrgg@%é&muit%gfrgn@gegpf YFROESHERG cati on
(2) recghve Liaf of B6ShorePHNTIIM N o PRRAMEH! 4 BrocBRoRARBHIIAH INTEL

automatically print the first a on the renote printer using the second

i nstance of Compostiphi cation. In this form the 5 first data is conmuni cat ed
fromthe | ocal copputer fo the renpte conmputer .in.at | east one of the
native data for_ma%%o%ié £anenglyfie P'&ea?ri'B?fqu?sgf§(g}qq§?ﬁegﬂecﬁ?"'f his form a
relay conputgemby, aighédtuh&sosNer GsiRal HEmbA, IRERI nkthel Wl iByswayglof a from t he

| ocal conputer arid sénd the first data to the renote printer. In sone
enbodi ment s win-limiting.exaingle, memorhd3 eamielude snliskstate elserpnigReaday 10 pol | s

the rel copputer, to d 1 Qe e i j j.ntended for
the rendbe. pRRreEvieniey BRAMD, SN FecPRP Mt (SAM (ouRBEwle” =0
retrieves theirlTh Hirst-O (FIFD) Rhriéty or tHedisen Fifve-Out (DIFO)pariaygr . Anot her
formof the inventionis a Séﬁten1co rising at |east one renote printer

and a | ocal RespammableBaskOnlydylemery GROM), Elgstrically PspgrammableReadng in 15

comprises o QR MEbAAEERINE FEICKRRLY Erkaie il iRabie KT Ol S “are

connect ed, aMemoee@EERRONE)hncoptiesiatisc memoyesuchiasa PYDgr&ROM); ast r uct i ons
execut abl e by the processor to (.1 ) maintain an or,éiered,l_i st (by identity,
cat egor y0 or magnssipally enppdest hasd disk £19ppy fiskntapey o cartrideraneditaRy 2at | east one
of the | ocal i ( érﬁtﬁ'zvr hiifeer (S), (2)
accept ar eq%oglgl%ﬂ%tg;npor?i)aﬂ?Bgthg%ecﬁt}ﬁgﬁ{y)t%j qgf’ft;’gjrrxattl glgizsﬁ tB? gélgfrmg'e t he
ordered |i stndnvofatite] ona Hetsrid crambimationraf volatile andinohvolatilelvari¢tiesst printer on
the ordered list that is then accessible to the local conputer, and (4)
print the docunent
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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. In awoldiREsyari ati on, the system al so i ncludes a renmpgxopsier in
comuni cation with the | ocal conmputer, where the |ocal conputer can access
the renote printer through the renote conputer. In sonme enbodi nents of this
variation, the renpote printer is directly connected to the renote conputer.
30 Anot her form dletwoek Bhvanhd iarthé form ofatllvodl AraNetworkdLAN), WadeArdang a

print job froma sqQurce compute 2) accepting.a polling,signal froma
desti nati on Newstk @Wﬁl@gyc&%g%pxﬁga Pbo'ﬁﬁ‘g“%ﬂquit %ﬁ‘ﬁﬂ‘gp OF§MrdRndi ng t he
. print job to {1 | ' Okl ; I o a print

job result sﬁhg%(;slkﬂﬁ% d%ﬂﬁldérerl%cwal% uﬁ%‘%’é?@‘l’a&%ﬂ}%‘é&oﬁ 47“5%&1:6 ; d,ggti nation
conput er, anshowh)to pessetivaglarityg igral compusér 20scnl ajsoangjndd ortecortrhare Speae

. conputer,_ In one variation of this for the prjnt |ob conprises docunent
data and? pr i WPRLEEVIGsS A8sHchras a keybogrd,my c’\}éﬁcﬁ(if“lghgﬂ[i’ﬂé aﬂa}f)’ﬁt job conprises

document dat g ARt a fvh Bprds¥ntBii v @RIptesDIAIH) BediBEThniRyI Nter. In

one enbodi rreﬁ%clng’gﬂ{l ?élﬁgﬁlsg‘%&gt i oﬁ{p}t hg flor mat p?ess a vvorcefl lpr oces}si ng

appl i cati on 4Mmtzerofoymmee othehoutputi devises 49 cambproidicivded suchtak boudspeakier(d)s a

spreadsheet applicatjon datg format. .l n_sone enbodi nents of. t hg invention,
ugers of IocaPpcoﬁﬁﬁf?&s?"%ﬁaﬁﬁmﬁ?sPﬁP ’HB?P%W?} %ﬂ‘g“%ﬁ?'ii‘énwfé%%gdmw a login
procedur e ONgkEArdMofIRE FoRins ABscribed hSoveflin Rilatitn 8 Prdcesséf41 Gflerhérylad, ke their

directly connectéd and/or LAN-connected 10 printers 26 available to users
of conpu®er snep@orkdntetface4ih aesipeasivelye riiagh comegponding litami may e thysame as

aut henti cati on,. ili,ze user nane/ swar.d, ¢ i natiops, .¢igital
certificates? %&%ﬁ?@ tll\%‘f%ﬂ?‘f"@gﬁ %"ﬁ,ﬁ’%a?ﬂﬁd? %oecgrr%ﬁ?ﬁ%ér{gacﬂgégﬂgﬁ’echni ques
as woul d occe cémpreatssdfiprin€Rost D4 (Brocakdr 6 1AGRARSy 63,3hdritof 8y, deewsrmi nt ai ned
by access control lists) group certificate nmanagenent (for exanple, PKI

ar chi t ect ur eivjerfagg 67, 7€ oranorgwthes inpub devign(s) $8p and zere or YaEe AheTquERNLti n t he
art. In vari i | .oy . ' 26) users
of print - nostsf 8aG ffStath ulk oBLLARORTERAF adiCrified BBRE A AbhER 7O
groups of uswitlthefcoirespomdinig&nimpenéts 45 40545,97048 @aad 49 adspactively parti cul ar
corporation, user group, or class. In sonme_enpodi nents, ﬁﬁsingle ile

format is préiswssed@bpye inelation talorslcompytes 30 kumharmere, yhilg thegengiab gat a,
while in oth , ' Eﬂ&'@'tafe&:’iﬁq ' he latter type
of enbodi mnﬁ@?@%@@rﬂa%égﬁgﬁfﬁﬁypes may @&Eﬂ'ﬁ’ﬁg&}sﬁ tg by the print
host 24 usi ngmisdiratntpee shoharindRIGo2) apg of theaonivhuvicatipp pathe dtlstrated imayl ds, or

extensions), "magic nunbers," the format and/ content of t ata itself,
or other techii BHeh QQBHF'CFOHEP@BFMF Bo'cﬁiigwgll'i‘ H%CF’ FYf %é‘céﬂ(‘lrp_ ¥q data of
mul tipl 6025 Ry TRtpartk [ AKRsors Wwakeaks, bR he Nk CDwoiad bo? ieamadigng s of the
i nvention use various nethods to translate those formats into data that can
be directly thet#rpreted by the printer. In sonme enbodi nents the source
(local) conputer S. not interact directl ith the renpte printer, so it
is not required tlg‘%ﬁwg "é’wd‘r"iﬁér g’i%s‘f"ﬁ”’%‘ﬁ%f pélg&gygﬂi%arpgun PR nter it

accesses. 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



30 Further, in sonme enbodi nents, the |ocal conputer can use the renote
printer regardless of the |local conputer's operating system-even if no

printer dwowensaxi sts for the renote printer on that oper abrnigosysiem
Still further, various enbodi mrents of the invention will conbine and/ or

separate the various functions 11 WO 02/ 056191 PCT/ USOL/ ~7345 descri bed
herein into one or nore objects, nodul es, applications, devices, and the
| i ke, as woukerven2dand sandothe prinidblednta t9 angeof shet relalyprocesses Shbdte nday s, t he

destinati on B%eﬁ”%%pf{ﬁ%ﬁl}ec'c,%ﬁﬁlﬂqutéﬁ%éé%gﬂfter of |l ocal conputer 20 upon

initiation fa¥ns, the destination printer

. information is serHe filbhavegerichen ﬁ@fﬁdt@ﬁ@rﬁput@;azztp&i‘qdldaﬂy@bilme,ld'ffs@rve}n ot her
enbodi ments, a group of printers identified by unique identifiers, a class

of printers 28fenwaiting@ripyjobspxeenmecting rong of relay priocessess¥eandsendingaters i s

. sel ected; upon_initiatio the.pri ' ..and r.esol ution.of anbiguity
S madedSDy tcﬁmaéﬂdéécéeé:g\@{ S%E??Pgi #Sén udgl?aelﬁtquﬁf'eldﬁ?%?e%eai"l‘"gﬁﬁ #(??{]F

i nfor mati on ranagérBuseEe8! the daialaddistordsyit thCrind GOSUSRIE. Wher fenidfe printet eF

within the sel ected gr oup or class(es) is then available). Data conpression

and encr ypt i28rs ayailable, filsapangserfideepennhaninstiacegfapplicatipadfrwitteairegbesie wi t hout
undue experi ' ' | e g -limting
exanpl o "t neD Bing e Aa tac el BEen et i uelle (87 ABpfcarich o3 1A i
aut hent i cat iopens, loadt therdatas and pditoitlon remowd primte?26r ypt data as it is

transferred 15 between conputers. Encryption is preferably used at |east

for thoddk transf dhe reswlfrcode far theprintdep isgetumed fromy PRrsenef tesappicationas t he

| nt ernet. : P},@J&g% . ts to be
printed nac%l%gwéfgprg?g{:rgg an con@'}"nrgl |nk1§ngsg§‘%ﬁgf)re@lhﬁe&\?\nﬁm a separate
"print opti goiy'to fild manapen6d. tApplicatidn- 62 themclogdsRtsélf kecdnsenvamenitly Add
publicati ons,%%r l.or applications, a ot her .docu[\rents ci&ed herein are

her eby i ncoPBYESHRGTeSQMIFess diilemanager Ghpommuicatesdhe result codetg arelR¥y peen

i ndi vi dual | ypd ; I fs@r LLe the

I nvention h ;adggﬁyﬂaﬁ@ﬁ %!reﬁér?\{ ggg%??%se%}%y %%?%eislsgité\t}%[ﬁ@%%aw ngs and
f or egoi ¥y dedethepthegesult dode savailabie and, lifssoc dorsnldad tut erelei [Rilesnanagérve and 25

embod: ment & AV BUER EH iR oL HRL LT bR ORaRgee ana
o Lo Eotipin: A (R LK) IR AL A 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 reference
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



What is clainmed is: 1. A system conprising: a |local conputer having a
first processor and a first nmenory encoded with a first set of programm ng
I nst ruct i wigse2exeout abl e by said first processor to: 5 exeqgtrausafiyzast

i nstance 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
W th said | oprit jetoispompietedidr sspodingahe tesuld code tack tdifilei managerstlcandd pr ocessor
and a second rrr,g H9/‘@2coded with a second set of programmi ng instructions
execut abl e bAPPESRYPNcond processor to: execute a second instance of the

- application; recejygh r*}%nﬁ%ﬁHﬁﬁireseﬂﬁﬂvérﬁndn'\wdl%ﬁ%bs&séu@seaéih eelatRimdoVi Ny,
autorratlcally print the first print job on the renpte printer using said
second i nst aklEe 5. \,Ihd'neembodlmem, tesal gomapterj 20mddisionalimeamprises eorneetinn he | ocal

" Gat a1 or i saetE1or M BigE L Rabgble i Ae e PRhe Yoo} 2 SabualRn "'

conput er, Z%MBﬁleatroﬁcbvlamca%mpmwzo Lilesadey Boririetidn detdctdto0ns JOb from
said | ocal conputer; send the first print job to said renote conputer. 3.

The system oammgacil mdzconﬁigsredutﬂdetarptdvhﬂéhnstr@n@t@rpputeé% igeperatiyelyal | y polls

said relay co e determ eth I I nt ended
for said ren“tﬂr'r‘g ?4 Wt@? W@gﬂlgﬂt [ r%lop%ﬁ‘ﬁ%ho@ kng%‘?n Fh%sag{t’gpé#gﬁ@r?g nor e
print jobs adlﬁh‘éﬁi\ﬁdcﬂ& dQedtonsbludingahétheds tha @ hardoage, Seftwaze orfy | Nt | obs,

and printing themon said renote printer. 13 WD 02/ 056191 PCT/ US01/ 47345
4. A syd@emcamhipationitheieofat | east one renote printer; a network; and a

local conputer, cANGetARl 4 hQindlind £5ori2a PG brirREck et us6 nfkle

print jobs. This list may be an ordered list of one or more specific printers (by

“printer identifier,” e.g., name, 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



5 communi cation with said at | east one renote printer via the network,
conprising: neans for detecting whether one or nore |ocal printers are
connect edworREQeEsSsor; and a nenory encoded with programpcigusongisasict i ons
executabl e by 10 said processor to: maintain an ordered |list of at |east
two printers, 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
request to pmembryeendodedweitit a sckbnd setafprograthining instmestions exeeutablddyahble | i st to
find a destination printer.  the first printer F the.ordered |list that is

then accessi ¥rend proeessef tp DAxeqyr A second ingtance of the applicaligr (ARG Ve he
. destination ,@éﬁﬁgts,%% (%-m T&?Fﬁéé% Lt reéeiﬁ!ng,i dbtdmatkhfy Pﬁm the fikst Ahta@e_of said

| ocal printer irectly connected To the |ocal conputer. 6. The
syst em of cl thk memote priatee isingthiei sesunddnstansk of shechppticationpdi thigfasmi theconnect ed

.to the | gcal

conput er through | ocal - area net k. 7. The systemof claim
4, further cORpIREIsRmmmiERTan ciop comedis i e snpig SOMPRT ULty | ocal 25
computer; anga#gE 6F fhe kst dRATMARE) ITURY aphcaRinectabl e Lo said | ocal
conput er through sald renote conmputer. 14~ WD 02/056191 PCT/ US011~7345 8.

The system of cl ainm Variatibe ofthis forhda relgysomputer ig eanfigurediand @dapgeccionnect ed to

said renote conputer. 9,  The stemof claim4 er.el €, 0r dlist
conpri ses a ‘ﬁfgﬁ?é're firgtata t?‘i”B?Nq '88%1"."?&??{?5 aﬁ%ﬁd&fim‘f ﬁ%k&gtépo %ﬁégﬁétgnor e
printers in bhRe0TA86:86 embsdimentsld? thid Rerifioh! @@réthote!camputer pyfiiiclly t he
ordered list conprises a group identifier for one or nore printers in the

or der ed 10 st poliszhe mlayeompuiter todgieimaine whethecenegragorg ppnt ebs jnignded &0h a sour ce

rospond ng-« BePReaPERyeufaid 45 bl kG AENSIELARg E Blhe ™0

destinati on Ws@rndfpﬁmsnhé,ﬂbhnﬁb ot printet er that is directly connected

or LAN-connected to the destination conputer; receiving a print *ob resul t
si gnal from the ddsetherformef theipyansien l%wsse@heﬁwsweatg?qsmnﬁ I§Aokesul t

signal to the. ' herein the
print job coﬁ%’rﬁ?é%gedc}ggdggngﬁﬁ ﬁ%ﬁ%%n%%ablg??ﬂﬁé%ﬂgrgﬁéﬁgk’@r‘@s%g .lw'llhe met hod
of cl ai 0511, connansicationheittpthe aémpelprincn(s) viaemetiocrkndhe lotat computer f or mat not

directly printable by the renote printer. 14. The thod of claim/13,
wher ei 1" t he GQSRIIEES  eans,{oF detBetNeuastieg 036 OLIOFS Iog8) RIS &% CPBISFES 15, The

met hod of ¢l abfedsdor, Hih flethor EndoREdRith progtamRfifPEH&EHons 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 printer 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
variation, 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



application data format. 16. A method, conprising: receiving a print job
froma source conputer; 15 WO 02/ 056191 PCT/ USQOL/ ~7345 detecting an

enabl i ng @igiakéropnd after said detecting, sending the pripgtrajsepstnsa
renmote printer that is neither ' directly connected nor LAN connected to

t he source conputer. 17. The nethod of claim 16, wherein said receiving,
detecting, and 5 sending are performed by a relay server. 18. The nethod of
claim 17, whegstination doenpritexpdndr(§) sendimgl the prist jpbrdsuligigaalgo diec Souma a

destination conputer; and sajd ndi.n onpri tr L tti h int job
PSHVCARAE L TR I A R
- further CONPpit 'arﬁrﬁétgﬂgy'lrp%cﬁh&rv‘aﬂﬁtidﬁ?ﬂleﬁﬁﬁ# db GnthitRés ddcifieht@ata in

destination tonputer; and sending the print job result signal to the source
conput er. 20a farmat nettdiredtly printable ty 1185 rewote piiinter. He ope embodiotsntefithisi ses

. i nt abl e dat a, and I data. 15 21. T et hod,. of cl ai.,m.20,, wh '
Phe. envePope AN BRITTELS ARGRAT b ARG hETH Gimab MRSt hoq of
cl ai m 20, V\hglé?gg(?n{grqg, GRYSHRPR éﬂ@}@adgggpgﬂpqi@&im@@%hg@t ion information.

23. The neth aim 16, wherein the renote printer is selected froma
20 plurality of rbnwine enbodireents bbtherinvestipnl users of localponmpaters B angbt hod of

claim 16, wherein t renmpfe printer .is selected froma plyyakit f renote
printers aftB?“%ﬁ%@é%?ﬁﬁ%‘gm’fg%y_amlﬁffﬁgé'fﬁfnlgﬁ’y E%&%l%?gisg . The

met hod of cl g}if HoRis 24M8% fi 10:makeehdiF dirdctly@Bnhettedrangion AANIcoheated s er
associated wth a user Tdentifier; and the renote printer is selected from

a pl urallOty pfintersi@étayaidatiletocysersind sempuiers 2 optocgancd Op fampevethats 26, The

thod of cl aj in: . , .
The ot e paTieapy. e S BldenudcAod Sl S8 OB haihe DA B IBIREREC P20 (200

the network apetakecestifichtes, DibmetiRtducténtiéationporotidr authentidation cexhpiques asg: 10
exposing a user interface to a user at the source conputer;, displaying a

list of avai waldoceutrigoae skifled iy e ary AegessIgbls vt bs MABIINEIDY 2t i ng a
ot oot hon, o LR 3 Lot i, e S Bt 6 o=

15  other methods as would 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,” the 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
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protected.
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f 10% 109&' () first s eRproprananidg@nsiruetiGb@X@cutable by said first processor to:

5 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

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.
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JQMNQOQPQ QYQQROC i ! ymaféfss detecting WHiher one or rhEfd1EcA] pridfdidre () - 10: 10:
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 local
25  computer; and

wherein said remote printer is connectable to said local computer through

said remote computer.
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@0% o0& ()-9:!10% o0& ’fﬂe‘sfystlg%f(}ﬁiﬁl){ whefllP e @fidred 1istomprises a printer

identifier identifying information for one or more printers in the ordered list.

5 10. The system of claim 4, wherein the ordered list comprises a group

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 claim 13, wherein the format is a spreadsheet

application data format.

16. A method, comprising:
receiving a print job from a source computer;
15
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- B& () -MA By 1 %Icggnem%'apﬂﬁw\%r]n%d to the source computer.

17. The method of claim 16, wherein said receiving, detecting, and

5  sending are performed by a relay server.

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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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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