METHOD FOR MONI TORI NG A PRI NTER FI ELD OF THE | NVENTI ON
wOBoom120r88ent i on rel ates generally to nonitori mECESG2009/000106

printing process of a docunment, and nore particularly

to obtaining print job status. BACKGROUND The printing

architecture of an opérating systemincludes a user

node and a kernel node. The user node typically

i ncl udes a users’ appl i cati’on (optional) and a

spool er . The yiaAXBFd MAMITORING B BRAFER | Nt

nmoni tors. The prin ors are responsible for

directing a print data streamto correspondi ng port

drivers. The connecting | ayer between the user node

and the kernel nmode is usually an operating system
FIELR QFTHE INVENHON:.e. A printer driver works at both the

user node and the kernel node. The spooler wll

perform some operations on the print job such as
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morb PhATCIEAY RIbbidig bR W étefusi Ob shoul d be processed,

etc. The spooler then sends the print data streamto

printers port. The printer translates the print data

into a bitmap and prints the docunent. Wth an

' system the user usually desires to get the

BA@?QF@&’INE:? print job. However the existing systens .

often fall short of neeting the expectation of user.
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the operati ng system conS| ders that the printer is

the i nt jOb dat.a hg q%ﬁen .S
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operating sy
printgata Infq @btrmam @Tld EMﬁthﬁdqwmpoib By querying the
spool er, the user knows mhether t he spoollng process
is successful or not. However, in the cas
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process. Furthernore, success of the spooling process
does not necessarily guarantee that the docunent has
In therdontextiofthe opsrafing system, the user can view a list of printers as welf as print

jobs corresponding with each printer. However, the status of print jobs is usually a list of
print queues and the status of spooling process. The operating system can only monitor
the print job until the spooling process is finished. The status of the printer and print jobs
are updated during the spooling process of the print job. in case the printer is not
spooling, the operating system considers that the printer is ready.



There is a need for a method to nonitor print job
wOoge@tiegisin network printing. There is al so a REFHG009/040106
nmet hod that nonitors when the print job is started and

when each page is printed successfully. There is a
further néed for a nethod that nonitors hardware
status relevant to the prigter during the printing
process such as out of papér, paper jam or opened
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jam, pAfler ARFumiibRtetdat a for printing a document, inserting
meta-i nformation into the print job, sendlng the print
job to the printer, printing the docunent at the
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printing the docunent using the display screen. The

nmet hod may i nclude constructing the neta-information

using a name of the docunment. The nethod may i ncl ude

j ting the neta-information into the print data for
Sun‘g@\éﬁvpage of the docunent, identifying when the

printer begins printing each page of the docunent
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The mthgd mﬁndqurmowdlog theTpent jeh hdgsme itmal U§§G ldentlfylng to the

userl @ﬁ@ﬁ e 'pﬁ&eﬁ’ﬁ@é\& Lb?inﬁ“d[ Lhodintl %sfﬂb' ik Jﬂ&g 15?3nnation. and

ocunen e print at a, ent | f

(deniing toifbe pseriokan therprterinANeR priNENG e dnsumaghsing the mreta-
infoifdtiBRU L THE hathold t}%n|%{L°‘.cmncl‘iiaé "!hse?ﬁh@ tﬁ@H@?&imfd?ﬁfiétlbﬁ‘ feitdl € print

insertin sl ze an | ayout of docunent
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when the printer |acks paper, the printer jans, and/or
the printer has an open door, after the printer begins
printing the docunent and before the printer finishes
printing the docunent. The nethod may incl ude sendi ng
a first status inquiry to the printer, identifying
when the printer begins printing the docunent in
response to the first status inquiry, sending a second
status inquiry to the printer, and identifying when
the printer finishes printing the docunent in response
to the second status inquiry. The method may i ncl ude



FIG 1 illustrates obtaining printer information and
WOgH 200 §5printer identity in respect of the opET&HG2MMY/000106

system according to an enbodi nent of the invention;

FIG 2 illustrates a hand-shake nmethod with the

printer according to an enbodi ment of the invention;

FIG 3 illustrates processi,ng print data to insert

net a-i nformati on according to an enbodi nent of the
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An enbodi nent uses a bidirectional printer which
WORPEA20688 bi di recti onal communi cation. The pr iPET&G2009/000106
supports printer job |language such as printer comand
| anguage (PCL), printer job | anguage (PJL), printer
control |anguage (PCL), and the like so that the print
job can be set with the nmeta-information. PCL is a
regi stered trademark of Hew ett-Packard Conpany of
California, United States of America. The operating
system queries printer information. It wll be
appreci ated any operating system may be used. For
BRIEK ®ESCRIPTION OF MAS/BRAPANGS Ng system has a native
met hod to query printer information. WNDOAS is a
regi stered trademark of M crosoft of Washi ngton,

In older thadembedimentelof fEinvertion nfayde famo@di MR cle@iamdefstood by

of an.operatin e PL t . pr.i i nf or
way B g2 A DeBY: e Rioiing destniichis BEh b Forbircing Sh the
accdnepangingndrastirggedn  whielyelike (refetencai ngmpralntdesignate  similar or

L nfan I S nters and which
corresHoRi lefiebis, el B bofionk- e wBEh L h o Vinen

the user selects the printer, the nmethod anal yzes data
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stream of data. Stage 3 (process documsnt) The net hod
ets print data fromthe user. Then, the nethod
FIG %glyﬁtf%e%@ﬂﬁan@ﬁhmﬁheﬂ withy the pﬁ@tebamdmf%an eAbodiment of
the ifdriiod; al so anal yzes the docunent and inserts the
nmeta-information into each page of the docunent. Stage
4 (printing and nonitoring printer status): The
FIG pBi ilitstratesc processingd prints dataeto Irsem istagafoimatiomd atdveding te an
n S a data streamto the printer
embgﬁqun ﬁgﬂhémk' mﬁ) %dapassn ng through the operating
system process. The nethod |istens to the printing
C, .
FIG PSR ed i) ahd PitoRld B9,y 4y pfin(80 SR FCbHIfD to an
embﬁi"i‘ﬁ"‘?fébelné{e'&l@pl ayed to the user. FIG 1 illustrates
an enbodi nent of a nmethod 10 to get printer
i nformati on. Each box represents an action or an
execut abl e nodule. Step 12 obtains a list of avail able
DETAILED BESCRIPTIONe current conputer. Step 14 determ nes
whet her the printer is a network printer or |ocal
printer by obtaining printer information fromthe
A netladais digcleset donmaiiiter prinhjoly sfatust aXdisipiof rveillabio printers is
I r Pl s,. [
deteﬁﬁﬂea 5&% P&&%ﬁ%@@d&gﬁlﬁ%ﬁ gﬁé ?ﬂnt%}[?%g@piréi 411%51?&: BEfore
'sendlmg mtmtn 2 printes Metaamfnmlatfonosnnﬁmw iPRI thi Brntidakotoknawdvhen a

docfn%-{ s{awg Q%Bnnt-gﬂﬁ whieh Rhéﬁoc‘!t\in]lént ﬂﬁiéi%‘lz@n%n& RS gnnter is queried

returne rati ng S to
regardiag status of therprie avelljas qsmtan slafus. dn aawévlaman embodlment of
the iRVartbA 'is a H& oﬁ% Wnﬁoﬁ&' BhfSSh ﬁf»mtvﬁﬁnﬁﬁé Bl&job & sent out of the
returned he prlnter IS a oca prlnter and the

Operamaw%uww%mnt%d syoceRsidlly or falluegu D of the printer
Is returned. After the printer identity and printer
type are determned, the user will be able to proceed
printing with the identified printer, otherw se an.
error nmessage is returned to the user. 7



The FIG 2 illustrates a hand shake phase 20 to ensure
WORHR(I28182 printer is ready to accept the pri nPCT/862009/000106
before streaming the print data to the printer. At
step 22, the nethod connects to the printer and hol ds
- the printing connection. Step 24 queries the printer
on the printer status. Step 24 sends print |anguage
commands to query about the current status of the
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controhef the priating@kceas. The docunment name which is obtai ned
fromstep 42 is used as one conponent to construct the
nmeta-information. Step 46 anal yzes the print data of
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met hod junps from step 46 directly to step 50. Step 50
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The ffintepsuppmrts printer job fHnguage Sucto tis fpriater tcommeer language t(PEL),
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packifP Conhy S Gl Yo Siitds G NS iy Lo
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For &ldhighe L) wwpbws m&%ﬁg%@ﬁ Rad 'aerégn% YhEtREd %hﬂ%ﬁrpnnter

st atus romste reports

inforpatinn. hWANPRWS, isi ﬁmstgrlesﬁraéwmaﬂbpf Miciessiftcof Waghington, United
Stated @t WARIALa has 3 pages to print. At step 70, the
application has received the neta-information of page
1 and page 2. However, it has not received the
met a-i nformati on for page 3, and instead receives the
status of printer jam The application concl udes that
printer jamoccurred during printing of page 3.



Step 72 anal yzes the returned data to get the ending
WORS9820%5 or mat i on of the print job. Wen_the RETHEA009/000106
receives the ending neta-information of the print job,
it concludes that all pages are printed successfully.
The status nmessages are returned to the user and the

met hod rel eases the printigg connection 74. The
i nvention may be applied and extended into different
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further extended to a wide range of local printers
T t
stacf 2 Pefe st TSt i 38 Hidtnod oSty A berore
Sent&mhemmuhﬁtmuomﬁa moni tor the status of a print job

in network printing; The invention may be applied to

different fields, for exargl e a self-service printing
Staggy3 i(preeess doayment)i The methoderts Rring dakn fraw Hewmesr Then, the

metHd Pk &rs? He[H—inﬂﬂmaﬁéH it heS ﬁnﬁle&é‘tﬁr kTHY H&Hoﬁgals& léﬂhl?zes the
printing, and I ke. Wi odlm?ntso

docimentApd Bisemiie "i‘fé%ﬁ‘f%?@i?'i‘ me%thpagﬁmmerd&(swe"ﬁ towill

be understood by those skilled in the technology
ed t

copcer varlat i ficati
stacif Gnng and derifandy PRURERBRE: T Mting woRbedon s fegp from
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pri nt g) ?ﬁgfo eac%&p{a%{e of the document;
FIG. 1 illustrates an embodiment of a method 10 to get printer information. Each box
represents an action or an executable module. Step 12 obtains a list of available
printers with the current computer. Step 14 determines whether the printer is a network
printer or local printer by obtaining printer information from the operating system.

The printer port and printer monitor are also obtained using the operating system APIs.
For example, in a WINDOWS operating system, the printer information is obtained from
APls PRINTER_INFO_2 and PORT_INFO_2. The step 16 will analyze the data
returned by the operating system APIs to get printer identity. For example, if printer is a
network printer, the network address of the printer is returned. If the printer is a local
printer and the operating system is WINDOWS, the GUID of the printer is returned. After
the printer identity and printer type are determined, the user will be able to proceed
printing with the identified printer, otherwise an error message is returned to the user.



sending the print job to the printer; printing the
WOaewuRenss at the printer using the print dataPCh/SG2e09/000106

print job; i dentifying when the printer begins

printing each page of the docunent using the

met a- i nformation; and ~identifying when the

printer finishes printing gach page of the docunent

usi ng the neta-infornmation. 2. The net hod of

claim1l1, further conprising providing the print job in
The%rlnter j ob | anguage. 3. The nmethod of claiml

1G. 2 illyslatase hwrﬁ@ak% phpe 30rtaenawradhatifee printers jegdy taaccept

the firft® RRbRfork StréariAg ltie print data tb R/ Prinferi Ng to the user
when the printer begins printing the docunent using

the nmeta-information; and identifying to the

At slépen2, vr{aemembie chhnditso the PHARE and hblak |tﬁlﬂpﬂirhiﬁg GORKUBEOK. Step
e netl a- in or

od of
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queryeibaul the @uraht Satus RF thel print@rdueh gsothetiaahe pastet suppofts PJL,
t hod further

t he er. AR dNE cl.aim

and b Pl ommand USTATYS el Uy dlepipaMelbBughon ( ne
printer begins printing the docunent using a display

In c3$d ?I?en'meﬂ{b% receives a signal from the printer 26, it analyzes the retumned

messages 28 to confirm that the printer is ready to accept a new print job.

Printer status messages are received through some specific channel such as TCP/IP
protocol in network printing or native call in local printing. The printer status is provided
and notified to the user 30.

FIG. 3 illustrates an embodiment of a method 40 of processing a document by adding
meta-information of into print stream; usually the meta-information consists of printer
supported print language commands. Step 42 gets the document from the user. The
method inseris into the print data the meta-information of the print job 44. The document
name which is obtained from step 42 is used as one component to construct the meta-
information.

Step 46 analyzes the print data of the document to determine number of pages. If the
document has more than 1 page, then step 48 inserts the meta-information for each
page into the print data right after each separation mark of each page. Hence when
each page is finished printing, the user can keep frack of each page due to the meta-
information for each page.

In case the document has only 1 page, the method jumps from step 46 directly to step
50, Step 50 inserts into the print data the meta-information of ending signal for print job.
This is done by using printer job language. For example, in case of printers supporting
PJL, step 50 can use the PJL command EOJ NAME.



identifying to the user when the printer finishes
WO peaofieeiay t he docunent using the di splay scre@fT/SG2009/000106
6. The nethod of claim1 or 2, further conprising
constructing the neta-informtion using a nane of the
docunent . 7. The method of claim1 or 2,
further conprising: inserting the
neta-information into the print data for each page of
t he docunent imedi ately after each separation nark
for each page of the docunent; and i denti fying
FIG. dhilustrates a5 embedimenhefsh method 60 fongateerdhe pagler 5tattt8h eSteP 62

t t
sendg%ﬁgﬂgﬂg def?' glﬂer{] ﬁ@cé@%ﬁ@ Hl{‘ﬁctﬁlﬁrf@ t!ét,g%g?tleg | nSgtep 83 bybASses the

operaiingrRysten Pfﬁ‘t'\'ﬁﬂé)/ﬁt?fﬁe pr| nter begins printing the
docunment using a f| rst printer status message sent

inter; y
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nottﬁgﬁ Itt[irgheéerﬁﬁt'?(tjtﬁe ?ﬁﬁtﬁj@ﬂ@v@ﬂhé niét@iﬁftbrhﬂhpm istarter Dunng printing, if
. e nethod o further ris sen
the RipteTARPRIISIA P Blop B AS & PRRSThme oG bt PERdtar 4 open
printersdoog, tAERatUB ipdisplagad to the user 68. 10. The net hod of claim
1 or 2, further conprising:
Step 70 analyzes the returned data to check whether the meta-information for each page
is retumed or not. Furthermore in conjunction with the returned printer status data from
step 68, the method reports which page has the printer problem. For example, the

- document has 3 pages to print. At step 70, the application has received the meta-

information of page 1 and page 2. However, it has not received the meta-information for
page 3, and instead receives the status of printer jam. The appiication conciudes that
printer jam occurred during printing of page 3.

Step 72 analyzes the retumed data to get the ending meta-information of the print job.
When _the method receives the ending meta-information of the print job, it concludes that
all pages are printed successfully. The status messages are returned to the user and
the method releases the printing connection 74.

The invention may be applied and extended into different forms and applications, for
example to provide a print monitoring job in the printing service industry, integrate with
customer generic applications to do printing and monitor print jobs implemented as a
web base application to control users printing from the Internet, and the like. The
invention may be extended to local printer applications. The invention may
communicate directly with a parallel or USB port and bypass the operating system. The
invention may be further extended to a wide range of local printers coupled to a mini
printer server. The printer server can convert a parallel or USB port to a TCP/IP port
and the method can monitor the status of a print job in network printing.: The invention
may be applied to different fields, for example a self-service printing business, a printing



i dentifying when the printer begins printing the
WOoaoeiness wit hout using the print data; and i ®ERSG2F9§0106
when the printer finishes printing the docunent
wi t hout using the print data. 11. The nethod
~of claim1 or 2, further conprising inserting page
si ze and page | ayout of the docunent into the print
j ob. 12. The method of claim1l or 2, further
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13. The method of claim1 or 2, further conprising
identifying when the printer jans after the
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the fresdttinventione docunent and before t he pr| nter fini shes

printing the docunent. 15. The nethod of claim
1 or 2, further conprising: sending a first status
inquiry to the printer; i dentifying when the

printer begins printing the docunent in response to
the first status inquiry;



sending a second status inquiry to the printer; and

i dentifying when the printer finishes printing the
docunent in response to the second status inquiry.

16. The nmethod of claim 1l or 2, further conprising:
providing a bidirectional transmssion link that is
coupled to the printer; sending the print job to the
printer using the transm ssion |ink;

identifying when the printer begins printing the
docunent using the transm ssion |ink; and identifying
when the printer finishes ptdnting the docunent using

the transm ssion |ink. 17. The nethod of claim
CLMMSioherein the transmission link includes a USB
cabl e. 18. The nethod of claiml1 or 2, further

conpri sing: Broviding.a networ k that, i ncl udes network
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.netvvorkugl iters; selecting the printer fromthe
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inserting meta-information into the print data of the print job for each page of the
document;

sending the print job to the printer;

printing the document at the printer using the print data in the print job;

identifying when the printer begins printing each page of the document using the
meta-information; and

identifying when the printer finishes printing each page of the document using the
meta-information.

2, The method of claim 1, further comprising providing the print job in printer
job language.

3. The method of claim 1 or 2, further comprising:

providing the print job in response to a user;

identifying to the user when the printer begins printing the document using the
meta-information; and

identifying to the user when the printer finishes printing the document using the
meta-information.

4, The method of claim 3, further comprising inserting the meta-information
into the print job independently of the user.

5. The method of claim 3, further comprising:

identifying to the user when the printer begins printing the document using a
display screen; and

identifying to the user when the printer finishes printing the document using the

display screen.



providing the print job for the printer in response to

sel ecting the printer. 19. A nethod of
nonitoring a printer, conprising: providing a display
screen that interfaces with a user; providing a

print job for the printer in response to the user,
wherein the print job includes print data for printing
a docurent and is in printer job |anguage;

inserting nmeta-information into the print data of the
print job for each page of the docunent independently
of the user; sending the priht job across a
transmssion link to the printer; printing the
docunent at the printer using the print data in the
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8. The method of claim 1 or 2, further comprising:

identifying when the printer begins printing the document using a first printer
status message sent from the printer; and

identifying when the printer finishes printing the document using a second printer
status message sent from the printer.

9. The method of claim 8, further comprising sending the first and second
status messages from the printer using TCP/IP protocol.

10. The method of claim 1 or 2, further comprising:

identifying when the printer begins printing the document without using the print
data; and

identifying when the printer finishes printing the document without using the print
data.

1. The method of claim 1 or 2, further comprising inserting page size and
page layout of the document into the print job.

12. The method of claim 1 or 2, further comprising identifying when the printer
lacks paper after the printer begins printing the document and before the printer finishes
printing the document.



21. The nethod of claim 20, including the
nmeta-information into the print data for each page of
the docunent i medi ately after each separation mark
for each page of the docunent. 22. The net hod
of claim20, including identifying to the user when
the printer begins printing each page of the docunent
using the nmeta-information, the transm ssion |ink and
the di splay screen. 23. The nethod of any one
of clainms 19-22, including: sending a first status
inquiry to the printer usingthe transm ssion |ink;
identifying to the user when the printer begins
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pripting the gocumeptsendi ng a second status inquiry to the
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link in response to the second status inquiry.
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identifying to the user when the printer begins
pri ki ng i tho Sl t.he print data;
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f i nisehding @ fiishstatug indwiry totherpsnter;wi t hout using the print
dat Yentifying when the printer begins printing the document in response to the first
status inquiry;
sending a second status inquiry to the printer; and
identifying when the printer finishes printing the document in response to the

second status inquiry.

16. The method of claim 1 or 2, further comprising:

providing a bidirectional transmission link that is coupied to the printer;

sending the print job {o the printer using the transmission link;

identifying when the printer begins printing the document using the transmission
link; and

identifying when the printer finishes printing the document using the transmission
flink.

17. The method of claim 16, wherein the transmission link includes a USB
cable.

18.  The method of claim 1 or 2, further comprising:

providing a network that includes network printers, wherein the network printers
include the printer;

identifying available printers from the network printers;

selecting the printer from the available printers; and



25. The nethod of any one of clainms 19-22, including:
identifying to the user when the printer |acks paper
after the printer begins printing the docunent and
before the printer finishes printing the docunent
using the transm ssion |ink and the display screen;
identifying to the user when the printer jans after
the printer begins printing the docunent and before
the printer finishes printing the docunent using the
transm ssion |ink and the display screen; and
identifying to the user whefdthe printer has an open
door after the printer begins printing the docunent
and Prafditcsthe pentdel fer éhe arinfar dnespensene pelgctingdheipdterent
using the transm ssion |link and the display screen.
26. The nethod of any one of clains 19-22, wherein the
t r arl¥ni s&iMethed plcnoRitogng aprinter. GPEHPHERIRd: . 27.

The p@ﬁd\fgﬂa @fs I@Wtcr@éh@tt‘@f infdrtéSwiliPa dder; Wherei n the
transm cludes the Inte
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r espontg the dodiemeans et the printer using the print data in the print job;
identifying to the user when the printer begins printing each page of the
document using the meta-information, the transmission link and the display screen; and
identifying to the user when the printer finishes printing each page of the

document using the meta-information the transmission link and the display screen.

20. The method of claim 19, including:
identifying to the user when the printer finishes printing each page of the

document using the meta-informaticn, the transmission link and the display screen.

21.  The method of claim 20, including the meta-information into the print data
for each page of the document immediately after each separation mark for each page of
the document.

22.  The method of claim 20, including identifying to the user when the printer
begins printing each page of the document using the meta-information, the transmission

link and the display screen.

23. The method of any cne of claims 19-22, including:

sending a first status inquiry to the printer using the transmission link;

identifying to the user when the printer begins printing the document using a first
printer status message sent from the prinier to the user using the transmission link in

response to the first status inquiry;



providing a print job for the printer in response to
the user, wherein the print job includes print data
for printing a docunent and is in printer job

| anguage; inserting nmeta-information into the
print data of the print job for each page of the
docunent i ndependently of the user; sending the print
job across a transnmission link to the printer;

printing the docunment at the printer using the print
data in the print job; identifying to the user when
the printer begins printingi®ach page of the docunent
using the neta-information, the transmi ssion |ink and
t he SENEIRY ayeerddataius paviry tadhr pAnjerigingdhe Fanspigsioninkinand
the ;di&dnﬂtr@rwrfénrthé BRstePfidisHes Main@ e RBEMSHt uking a second printer
docunent u3|qg he neta-information the transm ssion
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to Hed bR Pstatub fquiy.ng the neta-information into the
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usingdbe pyntidetat he printer using the transmssion |ink;
identifying to the user when the printer begins
printing the docunment using a first printer status
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prtln’gr?gu Ithrt-:tydocument and before the printer finishes printing the document using the
transmission link and the display screen;
identifying to the user when the printer jams after the printer begins printing the
document and before the printer finishes printing the document using the transmission
link and the display screen; and
identifying to the user when the printer has an open door after the printer begins
printing the document and before the printer finishes printing the document using the

transmission link and the display screen.

26. The method of any one of claims 19-22, wherein the transmission link
uses TCP/P protocol.

27. The method of any one of claims 19-22, wherein the fransmission link

includes the Internet.

28.  The method of any one of claims 19-22, wherein the transmission link
includes a USB cable.



sending a second status inquiry to the printer using
the transm ssion link; and 16 i denti fyi ng when
the printer finishes printing the docunment using a
second printer status nessage sent fromthe printer to
the user using the transmssion link in response to
the second status inquiry. 33. The nethod of
any one of clainms 29-31, including: i denti fying
to the user when the printer begins printing the
docunment wi thout using the print data; and

identifying to the user whetd the printer finishes
printing the document wi thout using the print data.
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document using the meta-information, the transmission link and the display screen; and

identifying to the user when the printer finishes printing each page of the

document using the meta-information the transmission link and the display screen.

30.  The method of claim 29, including the meta-information into the print data
for each page of the document immediately after each separation mark for each page of
the document.

31. The method of claim 29, including identifying to the user when the printer
begins printing each page of the document using the meta-information, the transmission
link and the display screen.

32.  The method of any one of claims 29-31, including:

sending a first status inquiry to the printer using the fransmission link;

identifying to the user when the printer begins printing the document using a first
printer status message sent from the printer to the user using the transmission link in
response to the first status inquiry;

sending a second status inquiry to the printer using the transmission link; and



36. The nethod of any one of clainms 29-31, wherein the
transm ssion |link includes the |Internet. 37.
The nmet hod of claim?29, wherein the transm ssion |ink
i ncl udes a USB cabl e.
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identifying when the printer finishes printing the document using a second printer
status message sent from the printer to the user using the transmission link in response
to the second status inquiry.

33. The method of any one of claims 29-31, including:

identifying to the user when the printer begins printing the document without
using the print data; and

identifying to the user when the printer finishes printing the document without
using the print data.

34.  The method of any one of claims 29-31, including:

identifying to the user when the printer lacks paper after the printer begins
printing the document and before the printer finishes printing the document using the
transmissicn link and the display screen;

identifying to the user when the printer jams after the printer begins printing the
document and before the printer finishes printing the document using the transmission
link and the display screen; and

identifying to the user when the printer has an open door after the printer begins
printing the document and before the printer finishes printing the document using the
transmission link and the display screen.

35. The method of any one of claims 29-31, wherein the transmission link
uses TCP/IP protocol.

36. The method of any one of claims 29-31, wherein the transmission link
includes the Internet.

37. The method of claim 29, wherein the transmission link includes a USB
cable.



