;e3eG Cot: F$) 6TQZO 2 6 MAY 2003 PRI NTI NG SYSTEM | NVOLVI NG PRI NT PREPARI NG
OPERATI ON FI ELD OF THE | NVENTI ON AND RELATED ART: The present invention

relates to an information processing apparatus and a printing systeinbiYcf]
i nvol ve a preparatory operation for printing and a control nethod therefor.
Sonme types of printers require a predeterm ned preparatory operation to be

executed prior to start of the printing'ﬁbération. For exanﬂmmw | et
printer is provided with a head cl eani ng nmechanismto preve meumm ”m
plugs a nozzle. In order to nmaintain the print quality of the pript,, a head
cl eani ng operation for head mai ntﬁgﬁﬂ[cﬁl' | ed out at predeterm ned
Intervals. The timng of the such eaad cssl\ésgﬁbjhg operation is

automatical ly determ'“%kﬁﬁﬁ%ﬂﬁ;&ﬁ%ﬂ?(gﬁéfﬁifﬂdﬁdﬁhéHTféﬁaStart of the

printing action of the pri e ve ong tineiI's required fromthe
I nstructions of start of printing by the user to the actual printing action
In order to carry out various data processing operation for enabling the

actual printingrgpiheRbpye- feseit ad HeRkpfh e nace operation is carried
out after the print data is converted and supplied into a buffer, thus 2

6 MAY 2003 The present invention relates to an
information processing apparatus and a printing system
which invelve a preparatory operation for printing and
a control method therefor.

Some types of printers require a
predetermined preparatory operation to be executed
prior to start of the printing operation.

For example, an ink jet printer is provided
with a head cleaning mechanism to prevent dried ink
plugs a nozzle. In order to maintain the print
quality of the print, a head cleaning operation for
head maintenance is carried out at predetermined
intervals. The timing of the such a head cleaning
operation is automatically determined on the basis of
the timing of the start of the printing action of the
printer.

Relatively long time is required from the
instructions of start of printing by the user to the
actual printing action in order to carry out various
data processing operation for enabling the actual
printing. The above-described head maintenance
operation is carried out after the print data is

converted and supplied into a buffer, thus
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-2 establishing the condition for the very start of printing. Therefore,
the tinme to the start of the printing is the tine for the data processing
plus the cleaning tinme duration for the head ‘mai ntenance with the rg2gusy 23
long printing time fromthe printing instruction by the user to the

conpl etion of the printing. Japanese Lai gropen Pat ent Application No. SHO
64- 53850 di scl oses a printing apparatus df an el ectrophot ographic type
wherein drumdriving is instructed prior to sending of the print data to
speed up printing operation. Wth such a system the drum can be

accel erated con qurr.en WI h the ey o t he printing operation in
a printing appar 5\%51 éﬁ tlc‘fp %%rre &RV Ypresedds © gIlI—|owever when

the tine reqU|rqqlfq{ acceleratlon of the drumis Ionger than the tine
required for the progesa ng prior to the printing operation, the printing

time is still long. AddidQydde, (e RAndWNGHRPRAAUSege not do any

action while the host apparatus is processing the data to be sent to the
printing appapatitdiRf QY de s RPN Watss Jrivtidssaned ngmrs Rhenting by

the user, and therefore, the user feels anxiety. SUMVARY THE | NVENTI ON:
-3 ACCOFdIng|kﬂédhﬂﬁ§Etﬂﬂéfﬁﬂﬂﬁﬂldﬂﬂﬁﬁﬁ tfe tH¥ad maintenance with
the result of long printing time from the printing
instruction by the user to the completion of the
printing.

Japanese Laid~-open Patent Application No.

SHO 64-53850 discloses a printing apparatus of an
electrophotographic type wherein drum driving is
instructed prior to sending of the print data to speed
up printing operation. With such a system, the drum.
can be accelerated concurrently with the pre-process
of the printing operation in a printing apparatus such
as a print data receiving process.

However, when the time required for
acceleration of the drum is longer than the time
required for the processing prior to the printing
operation, the printing time is still long.

Additionally, the printing apparatus does not
do any action while the host apparatus is processing
the data to be sent to the printing apparatus, after
the host apparatus is instructed for printing by the

user, and therefore, the user feels anxiety.

SUMMARY OF THE INVENTION:



present invention to provide a printing systemwherein the printing tine
fromthe instructions of the printing by the user to the conpletion of the
printing can be reduced. It is another object of the present inventibh M 2003
provide a printing systemin which the print preparing operation carried
out prior to the actual printing operation does not influence the printing
time. According to an aspect of the presetit invention, there is provided an
i nformati on processi ng apparatus connectable with an external printer,
conpri sing: conmuni cating nmeans for conmuni cation with said external
printer; notifying nmeans for_notjfying said external printer o re-print
notification through saﬁ%c%ﬁdrﬁﬂﬁ#%'aﬁ%glﬁmadr%rwaé'xé&ﬁ% %f; nting is
i nstructed; geperatling. . for, pr Sl ter. said notifying.means
executes the n‘g%%%ﬂégg}%(ﬁ%a Aa)l *%c?(; }glg&glréé]n%eﬂlone%len rsax{senc%“ri n er%a na;

sendi ng means {0« E@ix?t%fg?déi%tf‘ﬁmpr{ﬁﬁ fdader ganelat etk Phesai d generating

nmeans to said externa nter through said communi cating nmeans. According
to another aspeginein fgypfﬁé%'é_et Ve RO hordIRE i drs P A RNt er
conprising: 26 MAY 2003 anal yzi ng neans for analyzing the signal received
fromexternal fBanse Pe@pasd@ti on nmeans for executing 2 6 MAY 2003 -4
preparation to be executed prior to printing action when a result of

anal ysi s by sai d anal yzifgi sresmnst hewdi atajest tdattisd gdsdrix | itsidriiGidrons of
the preparation; printing neans for executing, when a result of analysis by
sai d anal yzi ngtoeansvideli @ gpeintind sygien dirs whiigh tdet yriprt nting process
on the basis of the print data. According to a further aspect of the
present inventpPoeparieg coperptbun dear nied iqnt myrisysttemtihelastiveg an
informati on processing apparatus and an external printer which are

conmmuni cat abl yPEYREERY cOPeFRBIRMN RFRR T AN P eREhsthe P tEing: noti fyi ng
nmeans for effecting pre-print notification to said external printer through
sai d communi cattfig- means when execution of printing is instructed;
generating neans for prgc ' t e pre-print notification of said
notifying neans, data tgc‘g%?%lrl%tg% r(E:)g‘ggneeér)tatoe ptrrllentpI('Jleas[eanfc sendi ng neans

for sending. { hengehploflal o GR0cl 8letobiach! th SIS NLISANRRIR SR 4

external printer through said conmunicating nmeans, sa

including: preggpathels NESRSeEOiL EXOFLER Nh d:NtdASONSH; A Pr e- pri nt
notification provided by said communi cati ng neans, preparation to be

execut ed pri orcodmppisithg hgcamtimwhcaig pnears nip MmeEdEmini c i twintth

printing process on the basis of print data sent by said sendi ng neans.

According to as&udt betemspbcprofitehe presoning eandviiio200Xifying
said external printer of pre-print notification
through said communicating means when execution of
printing is instructed; generating means for
processing, after said notifying means executes the
notification, data to be printed to generate print
data; sending means for said sending the print data
generated by said generating means to said external
printer through said communicating means.

According to another aspect of the present

invention, there is provided a printer comprising:

analyzing means for analyzing the signal received from

external means; preparation means for executing



-5 invention, there is provided a nethod of processing printing information
to be supplied through communi cating nmeans to an external printer, said

met hod conprising: a notification step of notifying said external prigMaY 2003
of pre-print notification through said conmuni cati ng neans when execution
of printing is instructed; a generating step of processing, after the
pre-print notification of said notificatidon step, data to be printed to
generate print data; a sending step of sending the print data generated by
said generating step to said external printer through said comunicating
means. According to a further aspect of the present .invention, there is
provi ded a pr iprepag oo d oc BepexSiChGeSaPTiRA 2 BY 18tdBIorAA Yy zi ng a
signal received fromoutside; a g&gpara&%pn step of executing preparation
to be execut edhen @ resYt Bl RGNS S Y S8R AL YiZidi% JEVE of
instructions of preparation prior _ta the pri ntti.n as fatrh%sult of anal ysis
of said anal y2Pfgc&ttes @ed 18R iﬁﬁg%ﬂ%%fu 1&E Tt on printing process

on the basis of the print data when t Si |_s. jndicatj f print data.
According to é’rfelﬂatrﬁécrloé"Spé’crtlngfmt%eme%r%essenr}aieﬁ(\?zcr"llﬁqg’r%{c’ m\eé?’e% s provided a
control nethod for..a printing . jsnel udi A J t tQRGessi ng
appar at us and rgﬁuel)}‘t é&r’]ﬁ%apl i ﬁ?éﬁjgfgo@rénléwctéggél%&v#t ’ﬁi;e;%::ﬂr?a&trﬁigro%][ or

comuni cat | on LOUGNCOMUNIEAL N Gat L MY BAOIrdeamans, wErising: a
notification step o otifying said external printer of pre-print
notification tlyoughysaink GAnidsaatd ng neans when execution of printing is
instructed; a preparation step of executing preparation to be executed
prior to printing in sa¢tediainato pg i hierthem axportdaniceche tgresentpr epri nt
notification of said notification step; a generating step of processing,
after the pre-iprvertim ) fiteate ois afrewidedar iFsinging gy stkita to be

printed; a sending step of sending the print data generated by said
generating stemnc¢inda axterFRIMpyion PG FRRETHHUIMATAAhg neans;
a printing step of executing printing process in accordance with print data

sent by said sesHeRFRALIRBINYRE IPREGR 25° LCOMPHHETE LIPBE CUNEHE Dr esent
invention, a nenory nmediumfor storing a control. progra 0, rating a
conput er of an“?ﬁ‘?%?%‘f‘i’%urbjr%%fejs%? n%g%rbsbar%?m rlcs.(;lnrh 'ctljie%{ﬁ%%g%h

communi cating nmeans wth FpLer L3 Sl G copidg ol program
conprising: a RoYL® 0%1\65 %%??‘feﬁ:rgé %egéocessn% noﬁfili ng said external

printer of prespriphaNobiiheati PRréHERUSH: & akSmAOITRE L7 | igan@aftsemhen
execution of printing i's instructed; a code of a generating process of

processi ng, afigséctbeoR’&f PpiMhtigifscansbruotedni genotatynagneansess,
data to be printed to generate print data; and a code of a sending process
of sending thefpri ptodasaingneasited bhe pPecpiiyt 2008ifsadtiigenefating
process to said external printer through said comuni cating neans.
said notifying means, data to be printed to generate
print data; sending means for sending the print data
generated by said generating means to said external
printer through said communicating means, said
external printer including: preparation means for
executing, in response to pre-print notification
provided by said communicating means, preparation to
be executed prior to printing action; and printing
means for executing printing process on the basis of

print data sent by said sending means.

According to a further aspect of the present



These and ot her objects, features and advantages of the present invention

w || becone nore apparent upon a consideration of the foll ow ng descitaiion
of the preferred enbodi nents of the present invention taken in conju tMAS 4003
wi th the acconpanying draw ngs. BRI EF DESCRI PTION OF THE DRAW NGS: Figure 1
illustrates a flow of a process frominstructions of execution of printing
in an application by a user to actual prionting operation. Figure 2
illustrates printing process tine in a conventional exanple. Figure 3 is a
flow chart illustrating process steps carried out by a printer driver
according to one enbodi ment of the present invention. Figure 4 is -a flow

chart |IIustrzﬂﬂWﬂ?td§E¥aﬁm€ﬁ§ iH® §rﬁWFﬁF§r a@@&P&Fnﬁft8r8ﬁeéﬁﬁBE|nent of

t he present |nvent|on ure .5 | s%rates 3§€ép% of a series of command

empl oyed in tH Qﬁﬂﬁﬂjﬁﬂg rmﬁﬁﬁﬁﬂ’ FUEE BrPRePng process tine
duration accorg) céﬂ}ﬁ?ﬂmﬁghE?Q% %% EQ%eQB%ﬁeBE1nQV%nt Qg Figure 7 is a
an

schematic vi eWw®
method comprising: a notification step of notifying

said external printer of pre~print notification
through said communicating means when execution of
printing is instructed; a generating step of
processing, after the pre-print notification of said
notification step, data to be printed to generate
print data; a sending step of sending the print data
generated by said generating step to said external
printer through said communicating means.

According to a further aspect of the present
invention, there is provided a printing method
comprising: an analyzing step of analyzing a signal
received from outside; a preparation step of executing
preparation to be executed prior to printing when the
signal is indicative of instructions of preparation
prior to the printing as a result of analysis of said
analyzing step; and a printing step of execution
printing process on the basis of the print data when
the signal is indicative of print data.

According to a further aspect of the present
invention, there is provided a control method for a
printing system including a information processing
appraratus and an external printer connectable with

each other for communication through communicating



2 6 MAY 2003 _8 appearance of an ink jet recording apparatus according to
an enbodi nent of the present invention. Figure 8 shows an exanpl e OW(?MAYﬂm3
pre-print notification using a Centronics signal which is an ordinary
interface signal. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS: The descri ption
will be made as to preferred enbodi nents of the present invention in
conjunction with the acconpanyi ng dramﬁﬁégi <Enbodi nent 1> Figure 7 is a
schematic view of an ink jet recordi ng apparatus according to an enbodi nent
of the present invention. The ink jet recording apparatus will be called
hereinafter printer 200. In Figure 7. .a.lead screw 5005 is rotated through
driving force “fer%f}ﬁs'm%oﬂpoﬁ%sglé“ s qsdﬁdit,l aR e"-teeﬁ roe{’éﬁgtdrﬁvﬁn[% f orwar d
and backward r i V| Q13 carsd HC is provided
with a pin (un%%%émﬁ%ee%naageggﬁﬁ%a%%ra c%%onofs\encg%oﬂéﬁ%fec Jﬁ?’e | ead screw
5004. The car ripae, - CAd | @ithi ¢ i) redldd TR |&ze PRGIJIRIAD by 5002 is
a sheet confining plate to press a sheet against a platen 5000 over a

proper di stanggridtide Mg didedd; on plegdrartcadd isxgs d3 ements 5007,
5008 constitute to a photosensor functioning as a hone position detecting

means for detegsiddigt e @it idie teuwy Hfmtdd theior 26 gAREAME _0_
carriage to switch the rotational direction of the notor 5013 and so on.

Desi gnat ed by H01€eid extsuppEr tpmi treambier darosigpoe twith aleappigyg nenber
5022 for capping a front side of the recording head. Decimated by 5015 is
sucti on neans Hointsuskiifidalsiole af sdiad geqritiol eftfiem shem;i @en recovery of
the recording head through a cap opening 5023. Designated by 501 is a

cl eani ng bl adegenprating mfem @ HREONY etafiete the feee wfinthe recor di ng
head, and 50Z9 is a nmenber for npving the blade in the front-rear

direction. |nHsEiGAHdRTEE SRy WD GRy AR kA Peassendl y
ti | ate. 5018. A h | | . bl.ad ; ble i |
Chercof . Desi GHABEdy SOEFTES TR SEMAM i T Sk g Sger ati on of
the suction regﬁéﬁ’@fé’téé’%f@afd‘dq e fPMEY "ééée?s t&ﬁ JPVEEA. 51t he cam 5020
under of a

engaged with tthhe carriag e control nown transmat]ti ng nmeans

such as a cl utgh; mechanl IR d10rs LN EHdit dighd 'Adledd SSI Yy Qfe sthe driving
force fromthe driving notor. The cappi hg, W ping and suction recovery

actions are satansdf usieathiiad prieit ifte PRiddage f W@soidantdPhadai er m ned
regi on adj acent the home position, they are operated by the | ead screw

5004. The desarriit ciata |derbe bmdmias sendireg fdtoap of processing fromthe
instructions of the extension of printing in an application by the user to
the actual printing acthAeserdigierid iy furttiejuraspect @f Y rGEnt

invention, a memory medium for storing a control
program for operating a computer of an information
processing apparatus connected through communicating
means with an external printer, wherein said control
program comprising: a code of a notification process
of notifying said external printer of pre-print
notification through said communicating means when
execution of printing is instructed; a code of a
generating process of processing, after the pre-print
notification of said notifying process, data to be
printed to generate print data; and a code of a

sending process of sending the print data generated by



-lo In the case that host 100 is a Wndows 95 (trademark) system when the
printing is instructed, the application 101 requests device context gmtﬁﬂ
GGDI Gr aphocal k/ Devi cek/ Interface) 102 using the File () APl (Applicati ]
Programm ng I nsterface) and produce an extended neta file (EMF) 103. The

t hus produced extended neta file 103 is interpreted by a spooler 104, and
is sent to a printer driver 105 as a pri'ﬂr‘i ng job. The printer driver 105
carries out color processing, rasterization, binarization and so on the
convert the extended neta file 103 to printer command which is then send to
the printer 200. The printer 200 stores the data supplied fromthe host 100
in a receive HF¥%9 rﬁ%@f%ﬁeﬁ%?‘é‘r Fadd ieﬁ‘%'ter’r'épaﬁoprﬁlélfteé paral | el

cable or the ljike. The data interpreter 202 takes the data out of the
receive buffertlmugghos‘—i”ﬁi SPre nslctaﬁcem@at ée?anésn'd send the data to the

respective processors. W‘I%nes%é]eanqgggd?erre o%rljiergtsdatf%at&t}gsd%llda are sent to

a print data devel opnent portion and are corverted to i mage data. The

converted ima ' [Jer R f.ar 1204, d n a band
of the data e%ﬂ%&o@s’e of AR 3ok e ML S 13N 12QkeomRd meze

one can i's stored, the printing portion 206 starts
sheet feeding FEAOtiSEh oPescd iltsratQobrd ir alerearihinghen the data are
control command, the data are sent to a printer controller 205 to control
various parts @fsdfoPloémio NOtMOFife R embbdi Nt 2QF3 thkl The printer
200 of the type shown in Figure 7 requires head cl eaning operation at
regul ar intervatesénmt oftksgnt tonrattakex nirt heorijeedt tpent oritdnadeand t herefore
the print quality. Usually) in the external printer 200, a tinmer is
referred to foscedmp gy posedxdwings head mai nt enance at the time when an
anount of the imge data necessary for one for this can is stored in the
printing buffer 20, that is, at the timng of start of the printing
operation, and the pre-process operat.i u as head cleaning is carried
out as deci decﬁRW%l}?%S(gRIs%%w "frﬁé‘#}a)%s‘y&g%% ti me when the pre-print
processing is carried oyt at the, conventional print start timng. ln an
ordinary printing pr ocelgjs?mé& {]hleff%%frrea%%gat e r?a%ea d)artoa?e;r)grsogggéned by
the print data, i POt Z A I f -printing buffer
204 in Figure '?éfgSé?%(?lg% (IS):En %’ﬁ%h%%%élcﬁge%yuﬁ%tﬂé &natqu’{ls) at the tinme of
start of pri ”téﬂﬂlP@ﬂ%ho% A hesOF erpradcdiudr apadlirg Aaueh .as cl eaning
operation is carried out. erefore, as shown in Figure 2, the time T3 for
the pre-print preparatipighse S2 npl Vusihttere s ot et ig iid@<durtdineorin and the
time T fromthe reception of the data by the printer driver to the
conpl eti on of &heopventiogabpexatpba. by the printer is T=T1 + T2 + T3 + T4.
where T1 is a length of processing tine of 2 6 MAY 2003 -12 the printer
driver 105, T2 is a | enbiguse Pprbeedsihey teharbfilinshHratindATPgRstcessi ng
portion 207) and T4 is a length of printing tinme. It has been noted that
printer does n%‘EeEﬁr??rBH?daﬂ‘f/ta'EYignP’F’d?t hed peY§ D PHFORIIRE P i9RSwhi ch
the printer driver 105 engutes t he da{a.lg)r ocessing. According to an aspect

h

of the present ®FROEHPEBHA, he RIGFFAE HIEPaFE% on such as cleaning is
carried out utilizing tpggﬁygtls‘}p%i,gdﬂg‘y which {Pfuétefgﬁﬂg?f time T3 can
a

be shortened. Figure 3 15 ow chart illustrating process
operations in a printer according to an embodiment of

the present invention.

Figure 5 illustrates a type of a series of
command employed in this embodiment.

Figure 6 illustrates printing process time
duration according to an embodiment of the present
invention.

Figure 7 is a schematic view of an outer



steps of a printer driver according to an enbodi nent of the present
invention. In step S11, the printing job is supplied fromthe appllc AY 003
101 through the spooler 104, and then the process goes to step S12 ere J
pre-print notification is sent to the printer 200. The printer 200 having
received in the pre-print notification executes the pre-print preparation

(a flow chart of Figure 4 which wll be~8&scri bed hereinafter). Then, in
step s13) various data processing operations are carried out for the
printing job to produce print data. At step S14, the thus produced printing
data our center to the printe

fl h i
process of op@PHFPBﬁECFnOFh@onPgtéFEagESPﬁéﬁagtSPPﬁggéﬁﬁgé%ﬁgkgyﬁbr?Leng

present invention, At ste t Y, di scrinination is
made as to mh%?hép ?Sngég Qgg ng B%elggggtﬁogt conputer 100. The

command recei ved fron]%hSBSQZPS%g?ﬁgag?eégaﬁbiﬁlBftge pEaLEy-$hHewWn in Figure

5, and therefore, it can I's a pre-print
noti fication of,ed¢RLLRLLAIuSARRUL eBnEPBHERd BYghbe haadari6cantrol command
identifier) o e command. Mre particularly, the header (control command
identifier) C%rﬁgnbgglqggb¥gagg khgnate-print notification in enmbodi nent.
The data interpreter 202 of the printer shown in Figure 2 discrimnates the
recei ved series of command, and supplies the corresponding conmand to the
printer controller 205. In this enbodi ment, "02" is indicative of execution
command i ncl ugipsgRAPITTONd@Fa THE PREFERRED, EMBODIMENTS :i ndi cative of setting
command for a sheet feeding cassette or |ike. Wien the pre-print
notification command i Sheedeiscad p&tiont &p 131 e padieg@se t9, predegd®and has a
header (01) indicative of the pre-print notificatiaon. Therefore t he
printer recogembesiments Irtdiey Pr@sendt iAVERLION dOmTORd YBFHRE header,
and therefore, the processngPes froglste S22 to step S23 to carry out
pre-print preﬁér i%%H t he print data at step S14 is
a execution cqg%ﬁégg_so that when it is received, the process goes from
step S24 to st , NAY 2003 14 by whi ch the printing operation is
executed. |f the recei vuey g_& %dh%n{%edltche,rleqj diharaheye.jdthe process
ecute t

proceeds to step S26 to e process corresponding to the command.

In this embodiEpaitif Pddidtiss RV NP 1eATdH eohbidi msits eewtHen Fi gure
6 under the above descrlbed control. As described above, the printer driver

105 is providesi-addrt tie,diteragi i ntTHeotinkyijer pesddannt) Spmndithie dat a
processor 105b, and the preprint notifying portion 105a send the pre-print
notification twilheereaitled Aorainaften immintieen 460 .recei ves the printing
job (S12, in Figure 3). )
In Figure 7, a lead screw 5005 is rotated

through driving force transmission gears 5011, 5009 in

interrelation with forward and backward rotation of a

driving motor 5013. A carriage HC is provided with a

pin (unshown) engaged with a spiral groove 5005 of the

lead screw 5004. The carriage HC carries an ink jet

cartridge IC. Decimated by 5002 is a sheet confining

plate to press a sheet against a platen 5000 over a

proper distance in the moving direction of the

carriage. Elements 5007, 5008 constitute to a photo-

sensor functioning as a home position detecting means

for detecting presence of the lever 5006 of the



On the other hand, the printer 200 having received in the notification,
carries out the preparation 208a before the start of the printing op %1ﬁi%ﬂ
to place the printer in condition for inmmediate start of the printing AY 2003
operation when it receives the print data (S22 and S23, in Figure 4).
Because of the flow of the process shown in Figure 6, the tinme T3 for the
pre-print preparation 208a is within the%ime T1 for the print data
processing (generally, the required tine for the preprint preparation is
shorter than the data processing duration executed by the data processor
105b in the printer driver 105). Therefore, the tine period T fromthe
reception of tFRLEEAIL KO tFEl Bl ke TRTIErond thgredimretdfothss t he
printing operation of the 2 6 MAY 2003 -15 printer is T=T1 + T2 + T4. In
this enbodi meffOtRhedYed 31PtFdrPhas PG &Y P L i&&pl e in which

th f ding. th -print tificati ' d i,ng, but
he prosent | MRGMTERTS MOESTT rf Toct TPTH 0 iR P e sk Can be.

made with an ipterface. si r. e s_sh in.Fi re 8, the
nSel ect I n of %’?r%a pclsn%%#a 01{1:12 %%%%@u&hfhrﬁco%n&tqeﬁhi chis at a

L gh Tevel 15 hadl fRAY P58 8 B Ceid in A4 Al Wholind Nisida™e, ot her

signal line exhibits no change. The printer receiving the gh of the

nSel ectln stards the 4815 | & fREEPAIEE i D relir ¥ £-d¥ itHe NRIddrdaalg on can
be acconplished using another signal line or a plurality of signal 1ines.

In this enbodim@ad, thheugika j €p pspéri g i 0IBKeMasi @atedemy &o1 [Ard nter in
which the pre-print preparation is the cleaning process as an exanple, but
the present | werleaning Bppdé oadite wipingpramtesieafi anatdtdret ywide For
exanple, in the case of an el ectrophotographic type printer, the heat-up
operation of t$erficengf deve ceeeewdibeg theadbjarnt W1 hies @ ergmbient
preparation, by which the printing duration shortened. Aternatively, the
accel erati on ofO¥ HEOHHREN ¥he R Yy e thremspjraar ¢ et igmepr iImt
preparation. As described in the foregoing, according to, 2 6 MAY 2003 -16
the present invhtioRPodHeeRt e-’bli"?%taﬁ%ﬁ RO Sh 9% BRI FSSREIY nt er

prior to the processing of, th r |V fraomthe spogl.er by the
printer dri versURROY els'g%rglemf% ?ﬁfeéiho%ﬁ cog‘iqjleoll;l,q“f%wen pcfllerﬁnelrngcar ries out a
process ot her he, or.i ol thPoed PEEPEd Y . Prfiay, tcgﬁ ch as
printing head %ﬁ?%nﬁ%e‘%%ﬁ??k?uﬂ%% t he tél nme peri o&ﬁlltdn ich the
printer driversgs) pfoCESEVWr Of ot het slot Bng ARENFid Hper It IdPaial ory

operation for '' printing operation which has been sequentially carried
suction recovery system, and it moves with the
movement of the cam 5020 engaged with the carriage
under the control of a known transmitting means such
as a clutch mechanism for controlling the transmission
of the driving force from 'the driving motor.

The capping, wiping and suction recovery
actions are so constructed that when the carriage
comes to a predetermined region adjacent the home
position, they are operated by the lead screw 5004.

The description will be made as to the flow
of processing from the instructions of the extension

of printing in an application by the user to the

actual printing action, referring to Figure 1.



out prior to the printing operation by the printer, can be executed
concurrently with the data processing operation bei ng executed by tgg
printer driver, so that printing time shortened. For exanple, the h & MAY 2003
cl eaning operation or the like for the printing head mai ntenance whi ch has
been carried out immediately before the Erinting operation in the prior

art, is carried out sinultaneously with~ fe production of the print data by
the printer driver, so that total period of time required for the printing
can be shortened. The present invention is applicable to the system

i ncl udi lural i f devi h ' f i :

roader. 8 printer and 38 GRS 6RSeoThAS: RGFE BUOI LR PatLBROTRGoNRCh ne)

facsimil hi the Like). The i f ' i i the ab

descri bed par AlFERenasia, SHAECMadt e Sopuer imt a8t anAbbBactes: o nect ton

such as LAV, and the,commni,cahhoReBRLRE WhieckYPEnREXY (BE§SEotyPE. N an
aBPé§§ﬁt a nenory d

enbodi nent of e Irnvénti on, nedl um st ori ng” program code

of software a |i_shi i,0 bedyigboyeii degdiento the
system or dev%%@ﬁeg? &ﬁ?%%%??gng%%%dtgpq%%%%bgﬁ &gg)ﬁg%h?hgggysten1or t he

devi ce reads Qﬁt e (RpPa%aaks ede Progradmi Agt MRsPBFBEKeTEdhEM tO execut e
the program | fhis case, the program code per se read out fromthe nenory

medi um acconpld iR ke fkrenisea efetiahdiakovemigscoBbedTaabedusent, and
therefore, the nenory nmedium storing the program code constitutes the
present i nventgr@duchie exmendedneditamifide 303pligi ngtekprptedr b, eode may be
a floppy disk, a hard disk, an optical disk, a nmagneto-optical disk, a

CD- ROM CD- R, smagrietr d Gdapenda isorsend] 410 [ce pyapbey fervey d8PdasReM or t he
| i ke. By executing the program code read out by the conputer, the

above- descri baxt iniriaid dieP -nayfhise Brdmyiedd dgdveralfer FAFFHERy C¥tpart or all

of the actual processing may be executed hy the OS (operating _systen) which
i s working ir1QQkPRxﬂﬁﬂﬁQﬁ§1Q%uj§Qﬁ§%rHﬁ?tﬁﬁg'b§§P§r Fatﬁgnpﬁgge§§ing of the

el :):1 gg?g?nvggggc%%%rfvufr%t R0 B L AP 5 9 105U BBk nati vely,
command which is then send to the printer 200.

The printer 200 stores the data supplied from
the host 100 in a receive buffer 201 through an
interface in the form of a parallel cable or the like.
The data interpreter 202 takes the data out of the
receive buffer 201 and interprets the data, and send
the data to the respective processors. When the data
are print data, the datla are sent to a print data
development portion 203 and are converted to image
data. The converted image data are stored in a
printing buffer 204, and when a band of the data
enough for one can is stored, the printing portion 206
starts sheet feeding and printing operations. On the
other hand, when the data are control command, the
data are sent to a printer controller 205 to control

various parts of the printing portion 206.



out of the nenory nediumis witten in nenory provided in a function
expandi ng board inserted in the conputer or a function expandi ng uni.t
connected with the conputer, and then a part or all of the actual 2°6 MAY 2003
processing is carried out by the CPU or the |ike provided in the function
expandi ng board or the function expanding unit in accordance wth the
instructions of the program code to effettlthe abovedescribed functions. As
described in the foregoing, according to the present invention, the
preparatory operation or operations to be executed prior to the start of
the actual printing operation can be xgguted concurrently qQr in

parallelismwth the da'&"hae RIOEET P f (e YRR ishpvrsdn AW 4
printing speed is jncr t he invention haiﬁgfen descri ed W th

reference to tHEA%YTTt ‘g‘d}%%’?’d%%ao%ee’f%?honlaftlge AL VSR t he

details set forthadthls cat, cqQver such
modi fi cations Of € é1 rgets0 ar%ai)rpté clgrr%l%]ml{'%ad é Fie %ﬁ?a sano t he

i nprovenent s f f P9 119 VHAT
I S CLAI MED 18063(!";%%&%)1?%?& %%ﬁt %écie)ié\tsl ngclg%%%?l us- connec "Z%qg’ yvith an

external pri ntﬁlnmé(‘ﬁ' NG’ t GRS CAd # Dl NS £ OF RIMBHYIPARLd Y Wi th
said external printer; notlfylng means for sending a command for notifying

said external {d M&dd dhainbeiHice Pit thSteie SKAE dn MMt Rithe
conmuni cati ng means when execution of punting is instructed; generating

means for procassgegdlatd trescessarnoforf yome feanishiexasan es tdwreat iifrd cati on,
data to be printed to generate print data; and seeding neans .for said
sendi ng tl ae prhetrdaiaigensebfed 2§, sthat gemerat | the nelamisng efsai d ext er nal
printer through said comruni cati ng nmeans. 2. (Cancelled) 3. A syste7n
according to Gtarfy ¢f the -rnHingPexRtign n@Eidane pre-process

operation such as head cleaning is carried out as
decided.

Figure 2 shows printing process time when the
pre-print processing is carried out at the
conventional print start timing. In an ordinary
printing process, at the table when the image data
processed by the print data processing portion 207
(receive buffer 201-printing buffer 204 in Figure 1)
is stored in the printing buffer, that is, at the time
of start of printing operation, the pre-print
preparation 208 such as cleaning operation is carried
out. Therefore, as shown in Figure 2, the time T3 for
the pre-print preparation is simply added to the
printing duration, and the time T from the reception
of the data by the printer driver to the completion of
the printing operation by the printer is

T=T1 + T2 + T3 + T4.

where Tl is a length of processing time of



executes its notifying operation by exchange of interface signal i~~ith
said extenlal pnintel' in said comrunicating neans. 2 6 MAY 2003 -20 ~4.
A patter conpiisiug: anal ~~zing neans for analyzing a command reeei 25edAY 2003
from external means; preparati o~a neans for executing preparation to be
executed prior to printing action when a result of analysis by said

anal yzi ng neans indicates that the commani®-s instructions of tl~e
preparation; and printing means for executing, when a result of analysis by
sai d anal yzing neans indicates that the command is print data, printing
process on the basis of the print_data. 5. (Cancelled). 6. A printer
according to (kg RUint@e SFWehe B gntd IS anl §natd i PTO@RBLNG changed
with the extezx~al neans. 7.,Akp inter according to Caim~, wherein said
printing meanstifRIUesLaPTin ﬁgae‘ia HERF 5T ?g;quq 7 af®Tér ei n said
preparation neans_cl] eans t%ﬁ ink_éet ead. 8. A printer according to Caim
7, wherein sailosp?e}p‘%f?%ﬁ}?o NS S ™ sucti on recovery of said ink jet

head. 2 6 MAY 2003 It has been noted that printer does not carry

out any action for the period of time Tl in which the
printer driver 105 executes the data processing.
According to an aspect of the present invention, the
pre-print preparation such as cleaning is carried out
utilizing the time period, by which the length of time
T3 can be shortened.

Figure 3 is a flow chart illustrating process
steps of a printer driver according to an embodiment
of the present invention. 1In step S1l1, the printing
job is supplied from the application 101 through the
spooler 104, and then the process goes to step 812
where a pre-print notification is sent to the printer
200. The printer 200 having received in the pre-print
notification executes the pre-print preparation (a
flow chart of Figure 4 which will be described
hereinafter).

Then, in step sl13, various data processing
operations are carried out for the printing job to
produce print data. At step S14, the thus produced
printing data our center to the printer 200.

Figure 4 is a flow chart illustrating process
of operations in the printer according to the

embodiment of the present invention. At step 8§21, the



-21 9. (Cancelled). 10. A printing sy' stean including an information
processi ng apparatus and an external printer which arc connunicatably
connected through conrnurvcaiing neans, conprising: noti tying neansZ dAY 2003
sending a command for notifjring said external printer of a
before-print-start state through said conmuni cati ng neans when execution of
printing is instructed; generating nmeans ¥br processing, alter the
befor~print-start stale notification of said no' hfying neans, data to be
printed to generate print data; sending neans for sending the print data
generated by said generating neans to said external printer through said

conpunicatipgqﬁﬁﬁﬁim%QQEPQﬁdkﬁwﬂﬂdﬁNQ§n§9 YRARRE i HFdicatihén neat as
b ovi ded by sSSP Thti Y MBS dbn (B SRR ed pr i or To
Pasi's of printare et 7o S TR R oL O ¥ b A or ocessi ng
Db na? o SRR BRSO, o LU 01 0N 10 means Lo an
discriminated whether it is a pre-print notification
Oor a printing execution command by the header (control
command identifier) of the command.
More particularly, the header (control
command identifier) 01 is indicative of the pre-print
notification in embodiment. The data interpreter 202
of the printer shown in Figure 2 discriminates the
received series of command, and supplies the
corresponding command to the printer controller 205.
In this embodiment, "02" is indicative of execution
command including print data for the like, and "03"is
indicative of setting command for a sheet feeding
cassette or like.
When the pre-print notification command is
received at step S12 in Figure 3, the command has a
header (01) indicative of the pre-print notification.
Therefore, the printer recognizes it as a pre-print
notification command by the header, and therefore, the
process goes from step S22 to step S23 to carry out
pre-print preparation.
The command sent with the print data at step

S14 is a execution command, so that when it is

received, the process goes from step $S24 to step S25,



2 6 MAY 2003 -22 a notification step of sending a command fur notifying
said ex ternal prinmer of a before-pri~~t-start state execution of pri gi

is instructed; tluough said commul vcating iucans whcn a generating s? ﬂﬂgﬂM3
processing,.after the before-print-start state notifiealion of sail notif
canon step, daxa to be printed to generate print data; and a sending step
of sending the print data generated by sdi4t+ generating seep to said
external printer through said conmut>; cating neans. 12. A printing nethod
CallprlSlllg: an analyzing step of analyzing a comuand received from
outside; a preparation step of executing preparation to be executed prior
to printing Zwremwhigh dfhenaridiing wReR%IGhd SoeXgcaid&Cat i on priox to the
printing as a result of analysis of said anal ysing step; and a printing
step of execution printihgEht JesE VG tHhe mraiimanst ish@edthar @t £h%hen the

O et ol Bl S8 A cgiscly ol fog g poiting
connect abl e V“é%hé?%ﬁ‘é%ﬁ?ESSéHding to the command.

In this embodiment, the printing process is
carried out as shown in Figure 6 under the above
described control. As described above, the printer
driver 105 is provided with the pre-print notifying
portion 105a and the data processor 105b, and the pre-
print notifying portion 105a send the pre-print
notification to the printer 200 at the time when it
receives the printing job (S12, in Figure 3).

On the other hand, the printer 200 having
received in the notification, carries out the
preparation 208a before the start of the printing
operation to place the printer in condition for
immediate start of the printing operation when it
receives the print data (S22 and 823, in Figure 4).

Because of the flow of the process shown in
Figure 6, the time T3 for the pre-print preparation
208a is within the time T1 for the print data
processing (generally, the required time for the pre-
print preparation is shorter than the data processing
duration executed by the data processor 105b in the
printer driver 105). Therefore, the time period T

from the reception of the data by the printer driver

to the completion of the printing operation of the



con unurveatiou through comuni cating nmeans, conprising: a notification
step of sen~cJdin,gi,a oonunabDd for notifying said external printer of a
before-print-start state through said conmuni cati ng means vs~hen C%?@Wﬂ?ﬂm3
of printing is instructed; 2 6 MAY Z003 - 23 a preparation step
cxccutins preparation to be c;tccutcd prior to printing in said external
printer in accord ce 1~-ith the before-pridt-scarf state notification of
said notification step; a generating step o processing, after the
before-print-start state notification of said notifying step, data to be
printed; a sending step of s ding the print data generated by said
gener a>j ng st pr WL&% 4 ext ernal printer through sai d onmunicating means;
and a printing step of,ﬁ;eg tiﬂﬁ%pri{%i ng process in accordance W 1h print
data sent by said sending ep 2, 1 or operating a conputer of an in

muni cat i i t ~ dj tor trol
o e, moans o i Hhds iBEPA IR Al LA 8 i HULDT PrO9am
Pro : ugh 31 .
contro rogrﬁ,g%(?%)rn%]@(?saﬁ cede oL A, notd i C%rfe ﬁ%%éﬁgﬁﬁs Qi sl ng a

comand !’ or g Sald external printer _ Ion a _
before-print - sigL tplséf];sleiﬁé YOWOE 53 €1 S° "TRKY C&rhefleh en gxec ion of
painting is instructed; a code of a genera ' g process processing, after

the before-priyhe StAdsdntsttvenoldd i Latheoh DinmsSadd t¥Wlinis xR ocess,
data to be printed 1o generate pent data; and a code of a sending rocess of
sending the pramd thé augenedmtiss dydes aidtlyent eindtd Mfhde aSE@al 0 S
external rinter through said comuni cati ng neans.

. As{. A9h9. A. A9¢®anyble) .4ds Achoyn Ain ADigure) Bshthid miSelectilrA of A9A. AsU. A&. As.

A AGOLL] 12 éentronics signal is used such that nSelectlIn which is
at a High level is indicative of the pre-print
notification. At this time, other signal line
exhibits no change. The printer receiving the High of
the nSelectln starts the pre-print preparation. The
pre-print notification can be accomplished using
another signal line or a plurality of signal lines.

In this embodiment, the ink jet printer is
taken as an exemplary printer in which the pre-print
preparation is the cleaning process as an example, but
the present invention is applicable to a printer of
another type. For example, in the case of an
electrophotographic type printer, the heat-up
operation of the fixing device may be the object of
the pre-print preparation, by which the printing
duration shortened. Alternatively, the acceleration
of the drum rotation may be the object of the pre-
print preparation.

As described in the foregoing, according to
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" printing operation which has been sequentially carried
out prior to the printing operation by the printer,
can be executed concurrently with the data processing
operation being executed by the printer driver, so
that printing time shortened. For example, the head
cleaning operation or the like for the printing head
maintenance which has been carried out immediately
before the printing operation in the prior art, is
carried out simultaneously with the production of the
print data by the printer driver, so that total period
of time required for the printing can be shortened.
The present invention is applicable to the
system including a plurality of devices (a host
computer, interface equipment, a reader, a printer and
so on) or to a single device (a copying machine,
facsimile machine or the like).

The interface is not limited to the above

described parallel cable, but made in network
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connection such as LAV, and the communication may be

wire type or wireless type.

In an embodiment of the present invention, a
memory medium storing program code of software
accomplishing the function described above is loaded
into the system or device, by which the computer (CPU
or MPu) of the system or the device reads out the
program code stored in the memory medium to execute
the program.

In this case, the program code per se read
out from the memory medium accomplishes the function
of the above described embodiment, and therefore, the
memory medium storing the program code constitutes the
present invention.

The memory medium for supplying the program
code may be a floppy disk, a hard disk, an optical
disk, a magneto-optical disk, a CD-ROM, CD-R, magnetic
tape, a non-volatile memory memory card, ROM or the
like. By executing the program code read out by the
computer, the above-described functions may be carried
out.

Alternatively a part or all of the actual
processing may be executed by the 0S (operating
system) which is working in the computer, and then, on
the basis of the processing of the 0S, the above-

described functions may be carried out.

Further alternatively, the program code read
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in a function expanding board inserted in the computer
or a function expanding unit connected with the
computer, and then a part or all of the actual
processing is carried out by the CPU or the like
provided in the function expanding board or the
function expanding unit in accordance with the
instructions of the program code to effect the above-
described functions.

As described in the foregoing, according to
the present invention, the preparatory operation or
operations to be executed prior to the start of the
actual printing operation can be executed concurrently
or in parallelism with the data processing for the
printing, so that total printing speed is increased.

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.
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1. An information processing apparatus connectable
with an external printer, comprising:

communicating means for communication with said external printer;

notifying mcans for sending a command for notifying said cxternal printer
of a before-print-start state through said communicating means when
execution of printing is instructed;

generating means for processing, after said notifying means executes the
notification, data to be printed 10 generate print data; and

sending means for said sending the print data generated by said generating

means to said external printer through said communicating means.

2. (Cancelled)

3. A system according to Claim 1, wherein said notifying means
executes its notifying operation by exchange of interface signal with said extemnal printer in

said communicating means.
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analyzing means for analyzing a command received {rom external
mcans;

preparation ineans for executing preparation lo be executed prior to printing
action when a result of analysis by said analyzing meaps indicates that the command
1s instructions of the preparation; and

printing means for executing, when a result of analysis by said analyzing
means indicates that the command 1s print data, printing process on the basis of the

print data.
5. (Cancelled).

6. A printer according to Claim 4, wherein the signal

is an interface signa) exchanged with the external means.

7. A printer according to Claim 4, wherein said printing means
includes an ink jet head for ¢jecting ink, and wherein said preparation means cleans the ink

jet head.

8. A printer according to Claim 7, wherein said preparation

means effects suction recovery of said ink jet head.
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9. (Cancelled).

10. A printing system including an information

processing apparatus and an external printer which arc communicatably connected through

communiczaiing means, comprising;

notifying means for sending a command for notifying

said external printer of a before-print-start state through said communicating

means When execution of printing is instructed;
generating means for processing, aller the before-print-start state

notification of said notifying means, data to be printed to generate print data;

sending means for sending the print data generated by said generating

means to said external printer through said communicating means, said external printer

inchiding:

preparation means for executing, in response to the before-pnnt-start state

notification provided by said communicating means, preparation to be executed

prior to printing action; and

printing means for execuling printing process on the basis of print data sent

by said sending means.

11, A method of processing printing information io

be supplicd through communicating means to an external printer, said method cornprising:
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of a hefore-print-start state through said compunicating weans when

execution of printing s instructed;

a generating step of processing, .after the before-print-start state
notificalion of said notification step, data to be printed to generate print data; and

a sending step of sending the print data generated by said generating step 1o

said external printer through said communicating means.

12. A printing method comprising:

an analyzing step of analyzing a command received from outside;

a preparation slep of executing preparation to be executed prior to printing
when the command is instructions of preparation prior to the printing
as a result of analysis of said analyzing step; and

a printing step of execution printing process on the basis of the print data

when the command is indicative of print data.

13. A control method for a printing system including
a information processing apparatus and an exiernal printer connectable with each other for
conmununication through communicating means, comprising:

a notification step of sending 2 command Jor notifying said external printer
of 2 before-print-start state through said communicaling means when

cxccution of printing is instructed;
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1n said external prinfer in sccordapee withihe before-pnint-start state notification

of said notification step;

a generating step of processing, afier the before-print-stari state
notification of said notifying step,(data 1o be printed;

2 scnding sicp of s¢nding the print data gencrated by said generating siep 1o
snid external printer through said gommumcating means; and

o printing step of executing printing process in accordance with print data

sent by said sending step.

14, A memory medjum for storing a control program
for operating a computer of an Infgrmation processing apparatus connected through

communicating means with an extgmal printer, wherein said control program comprises :

a code of a notificafion process of sending a command [or notifying said

external printer of notificption a before-print-start state through said
communicaling means whep execytion of printing is instructed;
a code of a generatipg process of processing, after the before-print-stat state
notification of said noti igation process, data 1o be printed 1o generate
print data; and
a code of a sending process of sending the print data gencrated by said

generating process 1o said external printer through sajd communicating means.




