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1. | NFORVATEON PROCESSI NG APPARATUS AND OUTPUT APPARATUS Qlaob 7§%T ND EE
OF THE | NVENTI ON Field of the Invention 5 The 1?5; i
i nvent fpntvetates to an information. processi ng apparatdg frorl Se ir;%rd

data tosan out put apparatus such as-alprinter connected through all

bi | ateral - interface, and an output apparatus for receiving data
froman-informtion processing apparatus such as a 10 host conputer and

out puts dat™ in accordance with the i nput dat a. Rel at ed

Background jArt INFORMATION PHOTESSBEMPPERATTENANSDRITHUTS KFPARARUSY PE,

output information inputted froma host conmputer is 15 analyzed to devel op

bit map data as an output data of a printer engine such as a | aser

beam printer, and a | aser beam nodul ated in accordance with the

devel oped BAGKGQROENBCcORNBHEaAYVERFISR t o a phot o- conduct or drum

to record an image. 20 A recordi ng apparatus which can out put data
WYSI WG pr ocesikeld\efit the, Ia¥entdiophat -You Get) by a host conputer in
accordance with page edit data has al so been put into practice.,

In this cafe, the recofBEngr§fFRtaldy SR TOEAtes §ot fPe IR ops
the bit map data W/SI WG rocessed by.the host conputer .to a bit ma
ooty T PARTRAELPS, 2BPa5aRyge bk PR ARTaaTR BY pEtEut P

" apparatus such as a printer connected through a bilateral

interface, and an output apparatus for receiving data
from an information processing apparatus such as a

10 host computer and outputs data in accordance with the
input data.

Related Background Art

In a recent recording apparatus of this type,
output information inputted from a host computer is
15 analyzed to develop bit map data as an output data
of a printer engine such as a laser beam printer, and
a laser beam modulated in accordance with the developed
data is scanned and exposed to a photo-conductor drum
to record an image.
20 ' A recording apparatus which can output data
WYSIWYG-processed (What You See Is What You Get) by
a host computer in accordance with.page edit data has
also been put into practice.
In this case, the recording apparatus may be
25 of a type which develops the bit map data WYSIWYG-
processed by the host computer to a bit map memory

to output it, or a type which receives data to be



-2-¢ 1 rasterized fromthe host conputer, generates output bit map
data by a rasterization function of the recordi ng apparatus and
develops it in the bit nmap menory for outputting it. 5 In
the prior art recording apparatus of thé ~ type whi ch devel ops the bit
map data WYSI WG processed by the host conputer to the bit map for

out putting it, atime fromthe start of the bit map devel opnent

of the output information by the host conputer to the 10 start of printing
by the pRinterskaigiged Srqa dha Napt compiter r .8eREF2EELSoRYERAE of t he

host conputer, Further, in the type which receives the data
to be rast erP¥Ed™APoRALRe BYo& Hﬁﬁﬁﬁﬁ%ﬁéttﬁﬁegg?% ion of kh&,ut put bit map

data by the rasteri.zation function .1 t he. recordi ng,appar.at us and
ovel ops 11 TESPRELER: =Bha 4 Hha eevSlonto b FRnghAL o N E R e Foqui red

for . itshgﬂ%gg&gcgg’;}utoqtg%q:gir@s{@[ the output information to the

printer ut the rasterization tinme of the recording apparatus
itself ig long so thal L id¥QUMBHONEE6LAYRY APbaChth@RYE WiHd i Ng
synchroni za- tion wththe printer engine cannot be correctl

recorded.  type which ldevdlbg£cHdli Bt apRgr ahds WRsthed-pidbddsed DTP
for page editing by fully utilizing graphics, 25 imges and outline font,

a dermand to BhothenHd¥t computdputditigetbi® Rap Heenourphiaasing and
| mprovenent s of a printer control nethod and a printer control
- 3- 1 systenmat cimeetfrsonhthe debartd dfistheehidemapedevelopment
of the output information by the host computer to the
10 start of printing by the printer engine is determined
by a rasterization time of the host computer.
Further, in the type which receives the data
to be rasterized from the host computer, generates
the output bit map data by the rasterization function
15 of the recording apparatus and develops it to the bit
map memory for oufputting it, the time required for
the host computer to transfer the output information
to the printer is short but the rasterization time
of the recordiné apparatus itself is long so that
20 informa;ion received out of image writing synchioniza—
tion with the printer engine cannot be correctly
recorded. -
In the recording apparatus in the field of
DTP for page editing by fully utilizing graphics,
25 images and outline font, a demand to shorten the

outputting time has been increasing and improvements

of a printer control method and a printer control



SUMVARY OF THE | NVENTI ON It is an object of the present

i nvention to

5 provide an informati on processing apparatus for graspi

a capability of a printer connected thereto through a bilateral
interface and determining a ratio of shage_ to output data, and an
out put apparatus for processing - data in accordance with the ratio

i nformation of the 10 share to the data processing received fromthe

i nf or ma-
bilateral.int

pr esent i hvention provfﬁes an |nforna I'on processing
conprising acquiring neans for acquiring

tion processing apparatus connected thereto through

JA5E o meet such ol BeMdS Hak A5lE UG {iEcgbOve Ob) ect,

appar at us

resource informati on of a

ng

t he
t he

printer connected through a bilateral interface, and deterni nation
means for detgimk¥doR ©aEI eNgENSIDNE tO rasterization of information
in the data outputted 20 to the printer, to be shared by a rasterizer in
t he printer. It is an obfeldielof itheIsitssdéwt athiexeibhe tabove

obj ect,

the present invention provides an output apparatus

conprising r gmspwide aransfbomatdon pruresging i apparatus2Bolri graspisimar e

to rasterize

rasterization information in data outputted from an

i nformati on pxocapabhyity ofappardmier sronmreted htbeyete bLhravghal
-4- 1 and control neans

i nterface,

for causing arkktateral diptezfess And detemminingnat rasien ofc&armce

with the rati

10

15

20

25

o of share of the rasterization.
to output data, and an output apparatus for processing

data in accordance with the ratio information of the
share to the data processing received from the informa-~
tion processing apparatus connected thereto through

the bilateral interface.

In order to achieve the above object, the
present invention provides an information processing
apparatus comprising acquiring means-for acquiring
resource information of a printer connected
through é bilateral interface, and determination
means for determining a ratio of share to
rasterization of information in the data outputted
td the printer, to be shared by a rasterizer in the
printer.

Further, in order to achieve the.above object,
the present invention provides an output apparatus
comprising receiving means for receiving ratio informa-
tion of share to rasterize rasterization'information
ih data outputted from an information processing

apparatus connected through a bilateral interface,



Accordlngly, the information processing 5 apparatus and the out put
apparatus can render uniform the resources and the share of the
processi ng capabil - iti-es so that a higher processing performnce and -
an efficient operation of the resourcgs_are attained. 10 BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows a sectional view of a
construction of a first recording apparatus to which the present

i nvention is applied; Fig. 2 shows an external view of a
constructio f n or, aqggﬁg t4s,. £t

I nvention i ’i‘&) %&EESQ fhebfis fq}llgng: S %V\% a figgl ag‘raa% of ze

control unit theoinfaﬁmﬁﬁggﬁd15?@@EﬁfﬁhﬁﬁHEWf%HStﬁpoﬁﬁthﬁ BﬁJSﬁére
Fig. 4 shows a block diagramof a printer 20 control systemin one

enbodi ment of tHe pheseBkterizaitAlli on; Fig. 5 shows a

di agram of a data processing path between a printer and a host
conputer shown in Bcgor8ingdy, the infdrgatfomhpwecesklisy chart of
font rasterization paral | el processing of the printer and the host
conput er i n soneappboditmentndl thee qurigsentappaeatiencan render uniform

- 5- 1 Fig. 7 shows a flow chart of detailed procedure of a
font rasterizattha zgrsPypsicesagnd|tiwsishareiof the progessdngheapabiFrg.

3; and Fig. 8 shows a ratio of share of rasterization 5 of

t he prl nter anditkesh§&r td&h@ SFMRFPTACEFging performance and an

efficient operation of the resources are attained.

10 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a sectional yiew of a construction
of a first recording apparatus to which the present
invention is applied:

Fig. 2 shows an external view of a construction

15 of a second recording apparatus to which the present
invention is applied:

Fig. 3 shows a block diagram of a control unit
of the second recording apparatus shown in Fig. 2;

Fig. 4 shows a block diagram of a printer

20 cbntrol system in one embodiment of the present
invention;

Fig. 5 shows a diagram of a data processing
path between a printer and a host computer shown in
Fig. 1;

25 Fig. 6 shows a flow chart of foﬁt rasterization
éarallei processing of the printer and the host-

computer in one embodiment of the present invention:;



1. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

‘Bef ore describing a construction of an 10 enbodi nent, constructions of a
| aser beam printer and ~an ink jet printer to which the enbodi nent is -
to be applied are explained with refgrence to Figs. 1 to 3. A
printer in the enbodinent is not to be limted to the | aser beam
printer or the ink jet printer but 15 it may be other type of printer.
Fig. 1 shows a sectional view of a construction of a first recording

appar at us to which th Presgnghows al@ﬁ%ptg§ggf 5¥nﬁ c&ﬁééoggxcg ugelaser

beam pri nter (LB HUET & eno

LBP mai n Ca% %&hrégﬁéﬂ §t%hmana’1fy%&@talrpd‘ &Q&éifﬁcéﬂgh

external | Yy conne er stores enerates a

i mage in accoygygghgm§ﬁb&ﬂelﬁtgﬁgd 3; addﬁornatlon and fornms an |nage on
a record sheet which 25 is a recording medium Nuneral 1501 denotes a

consol e panel havig.censBbessW xeheo IE -4 6P BYStaFL2RE8%n

t her eon, and nuneral 1000 denotes a printer control unit for

- 6- 1 cont red |ty phenteer ahd kBl Mgt wonpditéd sicwanahyFigg t he
print information supplied fromthe host conputer. The printer control
unit 1000 convlerts the print informa-- tion to a video signal of the
corresponding bit pattern 5 and supplies it to a {aser driver 1502, which
drives a sem conductor |aser 1503, and it turns on and off a

| aser beam 1504 enmitted from a seni conductor | aser 1503 i n accordance
with the i nputDERAELER| BESCRIPAION OF THE PREFERRED EMBODIMENTS

Before describing a construction of an
10 embodiment, constructions of a laser beam printer and
an ink jet printer to which the embodiment is to be
applied are explained with reference to Figs. 1 to
3. A printer in the embodiment is not to be limited
to the laser beam printer or the ink jet printer but
15 it may be other type of printer.
Fig. 1 shows a sectional view of a construction
of a first recording apparatus to which the present
invention is applied. It may be a laser beam printer
{LBP) .
20 . In Fig. 1, numeral 1500 denotes an LBP ﬁain
unit which receives print information supplied from
an externally connected host computer, stores it,
genefates a bit maé image in accordance with the stored
information, and forms an image on a record sheet which
25 1is a recording medium. Numeral 1501 denétes a console panel
héving console switches and LED displays érranged thereon,

and numeral 1000 denotes a printer control unit for



| aser beam 1504 is laterally swng by a rotating polygon 10 mrror 1505 to
‘scan’and expose to an electrostatic drum 1506. Thus, an electrostatic
| at ent i mage of a character pattern is formed on the electrostatic
drum 1506. The latent inage is devel oped by a devel op- ing unit 1507
arranged around the electrostatic drum™ 15 1506 and then transferred to a
record sheet. The record sheet may be a cut sheet, and cut sheet
recordi ng sheets are contained in a sheet cassette 1508 nounted

in the LBP 1500, and the sheet is_t into the . by_a_.sheet

{oed rol | o 1569 HRILNY SHERoPYSx 3017 BPFofeis £t T8, 670U RPRLEA PG e

| ectrostat i dr um 1506, . . Fi L_vi ew. of

2 Cocond e BAHG HPArAREAoP,SiRRkIe Ens 0 AP EbERITer ! il
lied. It : L0k, | cor di :

MFig 2 o SRR IR GREL RS, 1008 TRRVAIE g OLEFE tntormesos of a

| ead screw 50Q3 4ipt@ted video signal of the corresponding bit/patt y
the forward or backward rotationgof a drive notor P 50%3 thrgu he%?fve

force trangm ssiPns@spI 8801t 88da 1asR0Q-hasr aapo P, (WRLcRhawAvednd it is

reciprocally driven in the directions of arrows a and b. An ink 5 jet
cartridge |JC4d ssemiddedueBolheasanr il3®s Hand it BurRsabn5884 d@Efotes a
sheet retainer plate which presses-a sheet to a platen 5000 over the
range of arnyvesent beamt b8 0daemidged Nien ad ssé@fFonddcEO@8 laser denot es

phot o- coupl ers whi ch serves as honme position 10 detection neans for
det ecting t he ¥3@3¥echnecactoxdpoger with the input video signal. The

laser beam 1504 is laterally swung by a rotating polygoh
10 mirror 1505 to scan and expose to an electrostatic
drum 1506. Thus, an electrostatic latent image of
a character pattern is formed on the electrostatic
drum 1506. The latent image is developed by a develop-
ing unit 1507 arranged around the electrostatic drum
15 1506 and then transferred to a record sheet. The
record sheet may be a cut sheet, and cut sheet recording
sheets are contained in a sheet cassette 1508 mounted
in the LBP 1500, and the sheet is taken into the
apparatus by a sheet feed roller 1509 and a transport
20 roller 1511, and it is supplied to the electrostatic
drum 1506.
Fig. 2 shows an external view of. a second
recording apparatus to which the present invention
is applied. It may be an ink jet recor@ing apparatus
25 (IJRa).
In Fig. 2, a carriage HC which engages with

a helical groove 5004 of a lead screw 5005 rotated



5006 of the carriage in the range to switch the direction of rotation

‘of a motor 5013. Numeral 5016 denote a nenber for supporting a capping
menber 5022 whi ch caps the entire surface of a recording head, 15 --
and nuneral 5015 denotes suction means for sucking the interior of the
cap and it suction-recovers the reEo?ang head t hrough an aperture
5023 in the cap. Nurmer al 5017 denotes a cl eaning bl ade which is .
novabl e back and forth by a nenber 5019. Numeral 5018 denotes 20 a
main unit sup ortBEIa%e whi ch sugports 5017 and, 5019, .Numeral 5012
denotes a feve?Y fERestQFVRRG Ofe PaRkagif rotation (RE syciréNer 8od@sry, and

it is noved W h venent_ of a cam 5020 which is epgaged with the
carriage so thga(?l%\ gPF%gF‘g?‘EeWPr IR HIRTIRI LY DBAFS gﬁ r 8M%d by

known transm sgj n h a cluteh., . . e cappi ng,
cl eani ng and s%%??oﬁg?eéoéggy(%%t shown)® dd "t 1s reciprocally - 8- 1

are conducted giJOf ¢Ar ERSPANGUE RAN LA N2 ang B! AR Ay he | ead

screw 5005 when the carriage IS rought to the hone position. 1t may

conduct desirefet cafPeiabeonycal A mRHE&ES & MW caPriage HC. F19- 3
shows a bl ock diagram of a control unit of the second”recording

apparatus shovwumer&lg5082 denotes a shddk RtdtafneRUBa8E FRG@HIenotes an
i nterface to which a record signal is applied, nuneral 1701

denotes an MPlpressesah sHhe2tdaroteeplafEmysEr0 Rker 10hef @angoidMg a
control programto be executed by the MPU 1701, and nuneral 1703
denot es a DRANh@wméméantst ofeshe canragais diumexabs|-500 Rgahle 508@0r d si gna
record data '
denotes photo-couplers which serves as home position
10 detection means for detecting the presence of a lever
5006 of the carriage in the range to switch the
direction of rotation of a motor 5013. Numeral 5016
denote a member for supporting a capping member 5022
which caps the entire surface of a recording head,
15 and numeral 5015 denotes suction means for sucking
the interior of the cap and it suction~recovers the
recording head through an aperture 5023 in the cap.
Numeral 5017 denotes a cleaning blade which is movable
b;ck and forth by a member 5019. Numeral 5018 denotes
20 a main unit support plate which supports 5017 and 5019.
Numeral 5012 denotes a lever for starting the suction
of the suction recovery, and it is moved.with the
movement of a cam 5020 which is engaged with the
carriaée so that a drive force from the drive motor
25 is controlled by known transmission means such as a

clutch.

The capping, cleaning and suction recovery



to be supplied to a head). Nuneral 1704 denotes a gate array for
controlling the supply of the record 15 data to a recording head 1708, and

it also controls the transfer of data anong the interface 1700, the--
MPU 1701 and the DRAM 1703. Nuneral 1710 denotes a carrier notor for
carrying the recordi ng head 1708, fiukeral 1709 denotes a transport
notor for transporting 20 a record sheet, nuneral 1705 denotes a head
driver for driving the recording head, nuneral 1706 denotes a
notor driver for driving the transport notor 1709, and nuneral 1707

denotes a Aot ATAUrFIRAVFERAJALYERG COrrasROnGMY GOTptPNY78Y. thes

In the recordi ng apparatus of the prese enbqdi nent, , when.a record

signal is appl?‘gﬁl$‘§oﬂ§t ﬁg‘e fleagh&ei:%%ﬂﬁ%rwqemo THe*1A%Er F8ce 1700,

the record & k4 IEE%a od gégngl is'S

converted to PriPRIPECHPdthS BBy B YAP- 35 TR En e ERE °fiPu

1701. The not o Q££¥E£>ﬁs1,7&6 desﬁ:@}]ltzqgir?ée driven and the recording
P | With The rei

head is driven n accor dance cord data sent to the head 5 -

driver 1705 to print ifigut 3 shows a blocKidiadr&NOYE & BhAtkodi giiam of a
configuration of a printer control systemin one enbodi nent of the

present inventsenthéd kasehdedBd¥diHEragseeathg. shown ih Fggused in the
present enbodi nent. 10 The present invention may ‘be applied to

any system in whi g priecess, irsarnckel t 1700 glenotes wank iaterface as a
LAN, whether it is a single unit systemor a  multi-unit system
In Fig. 4, nuneoawhith denwcrsrda diognalkobpuapplied, numeral 1701
denotes an MPU, numeral 1702 denotes a program ROM
10 for storing a control program to be executed by the
MPU 1701, and numeral 1703 denotes a DRAM which stores
various data (including the record signal record data
to be supplied to a head). Numeral 1704 denotes a
gate array for controlling the supply of the record
15 data to a recording head 1708, and it also controls
the transfer of data among the interface 1700, the
MPU 1701 and the DRAM 1703. Numeral 1710 denotes a
carrier motor for carrying the recording head 1708,
numeral 1709 denotes a transport motor for transporting
20 a-record sheet, numeral 1705 denotes a head driverd
for driving the recording head, nqmeral 1706 denotes
- a motor driver for driving the transport motor 1709,
and‘nﬁmeral 1707 aenotes a motor driver for driving
the carrier motor 1710.
25 In the recording apparatus of tﬁe present

embodiment, when a record signal is applied from the

host computer through the interface 1700, the record



15 which has a CPU 1 for processi ng a docunent having m xt ure of

graphi cs, inmages, characters and tabl es (i ncluding spread sheets) in
accordance with a docunent processing programstored in a ROM 2, and
the CPU 1 centrally controls devices connected to a systembus 20 4.
A control programfor the CPU 1 shown in §l ogw charts of Figs. 6 and 7
Is stored in the ROM 2. Nuneial 3 denotes a RAM whi ch
functions as a main nmenory and a work area of the CPU 1. Nuneral

5 denotes a keyboard controller (KBC) which controls 25 the key entry from
a keyboard .9. Nuneral . C I C i controls
t he éispla} Slggﬁial%§$aﬁgﬁﬁﬁﬁﬁ(53;%é§§% {%ﬁéﬁéJE%tégﬁgtéggggggfk .

- 10 - 1 COQI:EQ%'S&;/O%D'%% WL P PL S t'f&?e%ﬁ&‘?ﬁ%f 8fi9ehar 4706 disk

(HD) 11 which stor oot program vari ous application prograns, font

data, a user fhh@ an¢7aRre ar8didn fdd® tROd-écdtpRy Heal (EDari&edNuneral
8 5 denotes a printer controller (PRTC) which is connected to the

printer 1500 thhodgkordanteidde e | Pdesad data s&her tacehelhela@ control
t he conmuni cation with the printer 1500. The CPU 1 nmay devel op
(rasterize)s andriverolil0Setd rtinto it dowpl ay i nformati on RAM set on the

10 RAM 3 to permt the WYSI WG processing on the CRT 10. Further, the
CPU 1 nmay open vari ous Fiayi st esheawsi adodeck diagnamcodr dacom fdiguratisemmand
i ndi cated by a nouse cursor, not shown, to process various data.

The docunent pPdceésPrigiianEEentrRy sestemrén ong pRbpAdmeatd of dhell or
the floppy disk 12 and | oaded, to.the RAM 3 t hr.ough the DKC 7 for
execut i on. present inyeRtion, | RetaggpoPealnBriPtex d&f& 4% crU

1) is used in the present embodiment.
10 | The present invention may be applied to any
system in which process is made through a network such
as a LAN, whether it is a single unit system or a
multi-unit system.
In Fig. 4, numeral 100 denotes a host computer
15 which has a CPU 1 for propessing a document having
mixture of graphics, images, characters and tables
(iﬁcluding spread éheets) in accordance with a document
processing program stored in a ROM 2, and the CPU 1
centrally_ controls devices connected to a system bus
20 4. A control program for the CPU 1 shown in flow
charts of Figs. 6 and 7 is stored in the ROM 2.
Numeral 3 denotes a RAM which functions as
a main memory and a work area of the CPU 1. Numeral
5 denotes a keyboard controller (KBC) which controls
25 the key entry from a keyboard 9. Numeral 6 denotes
a CRT controller (CRTC) which controls the display

of a CRT display (CRT) 10. Numeral 7 denotes a disk



whi ch centrally controls the access to various devices connected to a
system bus 17 in accordance with a 20 control programstored in a ROM15

and outputs an inage signal as pjifé data to a print unit (printer
engi ne) 20 connected through a printer interface 19.
Nuneral 19 denoted a-RAM which is used as a work area of the CPU 14

and a storage for record 25 information. The RAM 16 may be constructed to
be expanded .i h .t he ry .capacity, by,an tional RAl connect ed
to an expi;nsic(?ﬁ’q:ﬁé’rqll,eﬂo%pv%m&l conerdis ’iﬁg access #e_%r}?arﬁcgr _
I nterface 19%&%}"6(&5') tﬁe P4 S 31(_)orglgttgi\ {:80@ £%£}§%ﬁ°%§&'&is€ to the

mechani sm of print unit and outputs™it. "'may convert paralle
data to seri gl Aata + 0! Hixs Of s QL £QRES Qf usar FHififeer Sizes and
outline font é’gtia rrayia%e lZ‘&lf:<(§;é'rleciﬁ{s in the RO\/Illlg gs 6rl| ntagi;&fonts. A

rasterizati opION AR, andfQrrieysy0RLBR QEbhi e . f ORfuranecg or graphics

dat a commanded by the host conputer 100 to share to a bi't map on
a rasteri gatiqghdteest Hfpthec&EAMAStroDlgar dPReC) IDiwWH K d heornmesesdzat i on
on the host conputer 100 is stored in the ROM 15. As a
result, a ratim tde ghirtefr 15@0rtbrenghbaan intetrifawe S(hdyleirexal | y
switched in accordance with the anal ysis of the rasterization

i nformati on iimterfacehui3 16 cahbrabt tbe ehmoknisaditgrutwidthtthehe printer
1500 by the host_ conputer 100. Depending on the analysis of the
rasteri zati orPYHIRFat?0%h; oBBeofPPhé Br¥nfevelop (merrefireheanost
conputer 100 may. conduct the rasterization.

outline font to a display information RAM set on the

10 RAM 3 to permit the WYSIWYG processing on the CRT 10.
Further, the CPU 1 may open various registered windows
in accordance with a command indicated by a mouse cursor,
not shown; to process various data.

The document procecsing program may be stored

15 in the hard disk 11 or the floppy disk 12 and loaded
to the RAM 3 throﬁgh the DKC 7 for execution.

In the printer 1500, numeral 14 denotes a CPU
which centrally controls the access to various devices
connected to-a éystem bus 17 in accordance with a

20 control program stored in a ROM 15 and outputs an image
signal as print data to a print unit (printer engine)
20 connected through a printer interface. 19.

Numeral 19 denoted a RAM which is used as a

work area of the CPU 14 and a storage for record
25 information. The RAM 16 may be constructed to be
expanded in the memory capacity by an optional RAM

connected to an expansion port, not shown.



20 . At | east one card slot, not shown, may be provided to
permt the connection of a build-in font as well as an optional card .
and a card containing a programfor interpreting a different printer
control | anguage (an emnul ati on card);.; An NVRAM whi ch stores 25
printer node setting information froma console unit, not shown, may
be provi ded. In the printer control system of the present

- 12 - 1 enbodi nent, the host conputer 100 acquires the resource

date from the printer $RQ05 ARG RN 19 cdBRRROCEUERe %PEnQPU 1
anal yzes the print job in accordance with the resource data of the

printer 1500 &athOt8YyBaicidalty AR tthe frid it Hashaheoef thae
paral | el processing between the first rasterizer (the function of the

CPU 1) and thepsgfaendniaser iapd dutppats it S uncd indy cddonver€Ppatdalleand the
second rasteri zer or the first.rasterizer parallelly processes the 10
rasterizati on datar et serial datagpri I8 plohralnitacoof diwcefonts wift h t he
determ ned ratio of share of the parall el processing so that the print
job is effixi ediffepentesizes ampuiniine tfantshdats naythe dapaedr ocessing
of the printer and the host conputer are rendered uniform 15

The CPU 1 anal §Re$heh&0Modt> A PTintewe s A ragkepizalion program
resource data of the printer to nam cally determne the ratio of

share of the pgpﬁlF@We1°PlﬂﬂwRH§$§?ﬁ;i | HRF (YFSEOT a3FBPP2ERE 4RF3 he
SO0 1 RbeFee ot e et PSPl 208 M HS g0,
| map on a rasterization area of the RAM 16, in parallel
10 with the rasterization on the host computer 100 is
stored in the ROM 15.

As a result, a ratio of share of the rasteriza-
tion is dynamically switched in accordance with the
analysis of the rasterization information in the output

15 information which is outputted to the printer 1500
by the host computer 100. Depending on the analysis
of the rasterization information, one of the printer
1500 and the host computer 100 may conduct the
rasterization.

20 ' At least one card slot, not shown, may be
provided to permit the connection of a build-in font
as well as an optional card and a.card containing a
program for interpreting a different printer control
language (an emulation card). An NVRAM which stores

25 printer mode setting information from a console unit,
not shown, may be provided.

In the printer control system of the present



The CPU 1 further analyzes the quantity of outline interpolation

information in the print job based on the resource data of the printer.
to dynamcally 25 determine the ratio of share of the parallel processing
of the first rasterizer and the second ngsterizer so that the
rasterization corresponding to the nunber

-. 13 - 1 of interpolations in the outline information is

functionally shared by the host conputer and the printer. In

the present eiodaighe | Be! 638Y" E8nfididr 100 i egour cel processing

capability information 5 su as an itnquiry to the printer 1500, the
presence. r@éoﬁbéénaat@ff&oﬁr%Wef%&QHﬂE}tISGﬁ#*hﬂHEWhéwi& ptint a
line or a circle of the printer by the reference to a definition file
on the host cpspubecuirs(), thedCBU 1 analiyeresxtHd Mxintejgibesance or absence
of the rasteriza- 10 tion function of the outline font and a rasterization
time, and t hegcaoedshoeediith &heemespusmh destd hef R printér TBOOCPU 1
anal yzes all or a portion of those i nformati on to dynam cally

det er m ne 5 heteadypansfcalldiye determime Hhearatiielopreasei af shethe first
rasterizer 15 and_the second rasterizer. The CPU 1 dynam cally

swi tches the Parpdlefl prQcessinghdetaiagn dihe)rbeshipgsterizeyr (§ke¢h page
of the output edit informtio - ters, graphics, tahles and

h

i mages) . function gf aH‘eeg%’ Cllgr g’fcndc Hharff5Rie BRsthRElresodtle 20

data by the hast ter 100, i me dat ired f the printer 1500
Lo rasteri se ASpPERERor fatF Gtk 14" Ghd e  fEooBh rreterdPed in the

menory such a

h . - I ' f th
outline gafﬁgf%ﬁ%§%ﬁ£§§i§£§£€¥ﬁé?exnéﬁlﬁgd?%ggé?%ggd%?ége? the

10 rasterization information in the print job in accordance

with the determined ratio of sharg of the parallel
processing so that the print job is efficiently proces-
sed while the shares to the data processing of the
printer and the host computer are rendered uniform.

15 ‘The CPU 1 analyzes the font size in the print
job based on the resource data of the printer to
dynamically determine the ratio of share of the parallel
processing by the first rasterizer and the second
rasterizer so that the host computer and the printer

20 fﬁnctionally share the rasterization for the specific
types of fonts.

The CPU 1 further analyzes the quantity of
outline interpolation information in the print job
based on the resource data of the printer to dynamically

25 dJdetermine the ratio of share of the paréllel processing
of the first rasterizer and the second rasterizer so

that the rasterization corresponding to the number



25 the table data is used, and when they are not equal, the table data
of the outline font of the record data I's corrected to accunul ate the
rasterization tines - 14 - 1 of the -
respective characters to determne the rajgo_ of share of the
rasterization of the host conputer 100 and the printer 1500. In the

cal cul ation of the rasterization tinme, the nunber of interpolation
points 5 (for exanple, the interpolation by a bezie curve) may be
taken into fongsanild ol didl in MRE SeEViAbeinformadliey atd on of the
processing time. Further, in the calculation of the rasterization
tinme, where a phunctliidnally shdrddrigyagies hbsehcempuberi ainer RIS gskbyrdhe
printer 10 1500 are provided or the printer has a plurality of

resol uti on powers to regorthe ppsenti¢epbodihabtesthe refsourastdtaati on
may be provided in the nenory such as the RAM 16 so that the
rasterizati on tingdude musource/preceasthy capsbliddsy by fogiatgiame
differences in 15 the | anguages and the resolution power into account.
Thus, wher €5t héU€h &5 FbMNFELER 9 ekhet pEinter 1388ui dheofPuerReBm™® 14 in

t he present enbodiqgg%f i n the printer 1500, the rasterization of the
font may 5 & Huth 3 ATHE FOREELBRpELePaEHAXRY M Hrofiter 20

1500 in accordan ith the ornangces thereof.. On _font may be
transferred toaat E"g'n\é!‘ri n eA: cljg'g%i? ng?hgﬁe prlflgf’ﬁl 14 5?‘? FEFFESduct t he
rasterization t - ut er 0,.a e [ | ni fonts_may be
transferred toqi)bheJ]gc}?fnﬁ%%@ﬁ%E)Of?%gt%ﬁ Pégmhgggo% ’.“?Hg"@zg'%r 3 Herav

rasterization ddesLRUYMS; the presence P LBSeRLRELANL MU ELDE-
printer 1500 has

10 tion function of the outline font and a rasterization

time, and they are stored in a memory such as the RAM
l6. The CPU 1 analyzes all or a portion of those
information to dynamically determine the ratio of share
of the parallel processing of the first rasterizer
15 and fhe second rasterizer. The CPU 1 dynamically
_switches the ratio of share of the parallel processing
for each page of the output edit information (charac-
ters, graphics, tables and images).
As an example of the analysis of the resource
20 data by the host computer 100, time data required for
the printer 1500 to rasterize a predetermined size
of outline font is stored in the ﬁemorylﬁuch as the
RAM 16 as table data, and when the size of the outline
font of the record data is equal to the stored size,
25 the table data is used, and when they are not equal,
the table data of the outline font of the record data

is corrected to accumulate the rasterization times



the data in the formof outline in, for exanple, the

- 15 - 1 ROM 15, the host conputer 100 transfers only the character
codes and the attributes thereof to the printer 1500 and quickly

term nates the data transfer from+hé4hest conmputer to shorten the tine
to release 5 the host conputer. I n the banding by the
printer 1500 in which an overrun may take place if all data are banded
by the printer 1500 when the banding of the print data is to be
execut ed i b a qff edet erespedtieaochacaptersyto feterpdme diherratioof the
band may be assigned to the host conputer 100 to prevent a print error
of the prafhtsraps oot ghke t Basheriaptappor fofthehdosiareonputer

record information processing A flow_of a print %ob process

of the printertPUFRG %IP§?§ R he pPe S PR Chothexpl ai ned
100 R el t8F 6P0Phe pPeddft GGG W

with reference to Figs. o _and, 6. - @? .5 shaws a diagramof a

data process patfrerizatieheti™enethei ALEPeTs SHRE HOStOR RPEREF 100

shown in FLg. 20 In,Fig. 5..N0 ral. 10 enot es_an, appl.i cation

bei ng execb?ed?f%%i%ﬁa%%§ebethE&Et%588%§§$§%'%pbé?éﬁgle cu?ﬁ%%régy103

denotes a dat rsWhpC : a |t 0. age,

classifies i tqf%ng%g%ﬁt Hégg anggbéﬁtg%éront ﬁg Iaﬁiﬂeari(nsjee ! géc.g@%%t%eg

expl ai ned | atefd; cuZ2t f6heb¥ RS bReceRaifOk e raa¥nA} | oR, AR

directs data to be processed to the font 103, a font rasterizer
(which functi opsleslatibhSbir @hkeiiagtelritddich A i) Gehere a plurality
of languages which can be interpretéd by the printer
10 1500 are.provided or the printer has a plurality of
resolution powers to record, a plurality of tables
for rasterization may be provided-in the memory such
as the RAM 16 so that the rasterization time is more
accurately calculated by taking the differences in
15 +the languages and the resolution power into account.
Thus, where there is a font rasterizer (the
function of the CPU 14 in the present embodiment) in
the printer 1500, the rasterization of the font may
be distributed to the host computer 100 and the printer
20 1500 in accordance with the performances thereof. One
font may be transferred to the printer 1500 in the
form of bit map to conduct the rasterization by the
host computer 100 and the remaining fonts may be
transferred to the printer 1500 in the form of outline
25 fér the rasterization by the CPU 14.
On the other hand, where the printer 1500 has

the data in the form of outline in, for example, the



- 16, - 1 rasterizer (which functions as the first rasterizer) 105
and a page data generator 106, which conbines out put data fromthe data
anal yzer 102, the graphics: rasterizer 105, the font 103 and the font
rasterizer 5 104. Nuner-alls 207 and 201 denote i nput/ out put
handl ers which control the input/output of the printer 1500 and the
host conputer 100. Nuneral 202 denotes a rasterizer which devel ops the
rasterized data to 10 a bit map. Nuneral 203 denotes a rasterizer which
rasterizeg a Romt 1by thkehbishtgcomprRityy M tamwdfers osler eéhet he outline
data by referring the received outline font or based on the received
charact er codebaracterNowees a2 tdencties: byresttheneofl tonithenhi ch
controls 15 the transfer of the bit map data outputted fromthe

rasterizer 20priptelelplinandhiquizkiydeermipatgs the dath dowssfetat a

process paths. As shown in Fig. 5, where it is determ ned
by the print FEmeyh?hEQiﬁa?QﬂﬂﬂﬁﬁﬁthIEPQ¥ﬁ§nth%?etlﬂﬁ &Pe YeAQAHS zer 202
and font rasterlzer 203 in the printer 1500, the rasterization of the

font may B ‘the BPS§E, COMBYFSTr accordance with the perfornmances of
Lchggzgd?ggpghgrrigg anga{ 9§}%$1P%ggo Sggﬁgﬁﬁu}épolggpéﬁgP ansferred
o a0 o g BORARR Uy a0 Lo GLEL B
- 17 - the printer 1500 when the bandlng-of the print data
is to be executed in a predeterminea memory capacity,
10 a portion or all of the band may be assigned to the
host computer 100 to prevent a print error of the
printer 2500 due to the variation'of the share of the
record information processing.
A flow of a print job process of the printer
15 control system of the presenﬁ invention is now explained
with reference to Figs. 5 and 6.
Fig. 5 shows a diagram of a data process path
between the printer 1500 and the host computer 100
shown in Fig. 4.
20 In Fig. 5, numeral 101 denotes an application
being executed, which may be a DTP processing program.
Numeral 103 denotes a data analyzér which analyzes
a print job for eagh page, classifies it to an outline
font or the like (see Fig. 7 to be explained later),
25 determlnes the share of the rasterization, and directs
data to be processed to the font 103, a font rasterizer

(which functions as a first rasterizer) 104, a graphics



1 inthe formof outline for the rasterization by the font rasterizer

203. Fig. 6 shows a flow chart of a rasterization o
paral |l el process of the printer 1500 and the host 5 conputer 100 shown in
Fig. 4. Nunerals (1) to (6) deneot @sst-eps of the host conputer 100,
and nuneral s (11) to (14) denote steps of the printer 1500. When

the rasterization is assigned to the printer 1500 by the step (3), the

shift to the step (3) and the steps 10 (11) et sq. are parallelly
processed;to fysddLl2dr (whiBhOERHStEBASI Qi thast@idsatiddterizer)

Anal ysis and classification routine of the font data in the print job
is executed (195iand@cgopdgacaata gewelriatidre Ifdegwwiissh sdwawéines Fig. 7 to
determ ne the 15 share of processing in accordance with the processing
capability (2utmieréatheframt ¢hezdeiten analiylzepritid erthe grapblcisas been

deci ded, the outline data of the font or_the character code of the
outline font ¥astenizes 105, the gonk 031500 (e fent restbrizele process
of 20 the step (11) is parallelly started. The process by t he host
comput er 500 }@4 descri bed bel ow. The rasterization (scaling)
on the font data assigned_to the host conputer 100,is executed (4),
and the devel oped bitNHEﬁrg&ﬁtlpg aa% 4% 9RPGHS MRRUtL8LUEBYE (5). As a

resul L e, TROSRTRER! (hRE L BRI cn. srpid HAREBE Lhe" LRI
ke nana, ShET RO SRR B 100 Wameran 202 aenodlh e
‘a rasterizer which develops the rasterized data to
10 a bit map. Numeral 203 denotes a rasterizer which
rasterizes a font by referring a memory 204 which
stores the outline data by referriﬁg the received
outline font or based on the received character codes.
Numeral 205 denotes a print control unit which controls
15 the transfer of the bit map data outputted from the
rasterizer 202 to the print unit 20 (éee Fig. 4).
A-N denote data process paths.
As shown in Fig. 5, where it is determined
by the print job by the data analyzer 102 that there
- 20 are rasterizer 202 and font rasterizer 203 in the
printexr 1500, the rasterization of the font may be
distributed in accordance with the performances of
the host computer 100 and the printer 1500, and one
font may be processed by the rasterization by the host
25 computer 100 and transferred to the prinfer 1500 (paths
C-H-J-K) in the form of bit map and the remaining fonts

may be transferred (paths D-G-J-K) to the printer 1500



fronnthe host conputer 100 is received in the step (3), the received

font is scaled (rasterized) and it 5 is registered in the RAM 16 (11)...
On the other hand, when the bit map data is recei ved fromthe host
conputer 100 in the step (5), t lre Yrlecei ved bit map data is registered
in the RAM 16 (12). 10 On the ot her hand, when the page
data is received fromthe host conputer 100 in the step (6),

the received page data is stored in the RAM 16 (13), and t he

rasteri zel 20 pehye- fasmepfzevtilingy foaf dihg masterizapionaby thet he RAM 16

and transfers_the page-rasterized 15 printer data to the print control

unit 205 (14)forkgrasterigpg gPdeess is term nated. . In this

manner, the host conputer gcggires resource data of the printer,
b

t he
anal yzes the print F19-j f'?wéc@orﬂéﬁ%é:qﬁﬁth he? rERDERELZFAERN and
determnes 20 _t atio of share.of the rasterization of the printer
and the host R gf‘é PHOFRES g ezéﬁlt{hte?ﬁfﬁ%t?% eRe £°8Fpt he print
j ob, and t.he hos r or, t ' arall elly_ rasterizes
Lhe i nfor ot i SRR FPRcrol sHOWnl Migre 4 i PPSEALECIEL BN £ The

determned  ganpaL| QB%E)SS B %_Fl%f HJ& L@cﬁﬁﬁ%@ﬁti@é‘ SQn&hﬁhmleg%&%har es

of the rasterization the informatio e printer t he host

conputer are (epfleggd (42)f @eott&teps of the printer 1500. When - 19 -
1 resource data processing program which the host conputer 100

anal yzes needthet rhstetrazediioh tie d¥Mandéd & the piEneker adoion yyhe hard
disk 11 of the host conputer - 100 by the floppy disk 12 and can be
executed by tHke step (3), the shift to the step (3) and the steps
10 (11) e£ sg. are parallelly processed to prallelly
process the font rasterization.
Analysis and classificatién routine of the
font data in the print job is executed (1) in accordance
with the flow chart shown in Fig. 7 to determine the
15 share of processing in accordance with the processing
capability (2). Where the rasterization to the printer
1500 has been decided, the outline data of the font
or the character code of the outline font is sent to
the printer 1500 (3). As a result, the process of
20 the step (1l1l) is parallelly started. THe process by
the host computer 100 is. described below.
The rasterization (scaling) on the font data
assigned to the hdst computer 100 is executed (4),
and the developed bit map font is sent to the printer
25 1500 (5). BAs a result, the process of the step (12)

is simultaneously started.

The page data is then sent to the printer 1500



5 print driver. Fig. 7 shows a flow chart of a detail of the

font rasterization/anal ysis/classification routine shown in Fig. 6.
Nunerals (1) to (11) denote steps. When a print job is
generated by an application 10 program l8he data anal yzer 102 searches the
font data of the print job (1) to determ ne whether the data

still exists or not (2), and if the decision is NO the process is
termnated, and if the decision is YES, _ whether the searched data

mat ches tolthd &t afgh thehipragesefis heepmina&edt500 or not is deterni ned
(3). If the decision is YES, the font is classified to the bit

map code of the print&® 1 er hyntneWprBcsde font Gata assbapad step
(1). the other hand, if . .the decision in the step 20 (3)

i s NO, whet herfrt%(%;’eea I ?f?i‘[‘%uﬂﬁjfc#'lég £§ thESIVed Jft 1T $BRP in the
printer 1500 or.

. . e f the decisi : s,
the font. is cl gs?g’?ﬁﬂeez Fdeeégi‘{%&f %nguf‘ﬁ %é%%g’ gdtg;asttaeerelpﬁ?e(ﬁ 2%8‘?5%% 2(5)

and the IOGRIP SIS OehderBMCRe( Yl ) .25 On the ot her
hand, if t%_e Q’eci Si oniieén tﬂelstep ?g) J(%"%)NO ‘whet her the searched data
is the outline f o ©he NOthés HELE! MAed (fle AN ddp thgrdegision
- 20 - 1 is YES, the data is separated to the host conputer
scaling for thedeisiel i Zém othdyhdbe Bempuee®Puio®y in thd09:éal)ys)and the
process returns to the step (1). If the decision is NO the searched
data is cl assitheedredeived thiet hmdpnaptdatia égiatdrd i oEReSRARt UrnNs to
the step (1). The font data in the print job is classified
16 (12).
10 - On the other hand, when the page data is

received from the host computer 100 in the step (6),
the received page data is stored in the RAM 16 (13),
and the rasterizer 202 page-rasterizes it by referring
the data in the RAM 16 and transfers the page-rasterized
15 printer data to the print control unit 205 (14), and
the process is terminated.
In this manner, the host computer acquires
the resource data of the printer, analyzes the print
job in accordance with the resource data, and determines
— —20 - the ratie of share of the rasterization of the printer — -
and the host computer to £he rasterization information
of the print job, and the host computer and/or the
printer parallelly rasterizes the information extracted
from the print job in accordance with the determined
25 rétio of share of the rasterization so that the shares
of the rasterization of the information ny the printer

and the host computer are rendered uniform. The



into one of the following five types by a flow chart of Fig. 7. 10
The font data classified to the bit map code in the step (8) has the
bit map font data in the printer 1500. This, the character codes and
the attributes are sent fromthe da®a-anal yzer 102 to the printer
1500 and they are processed by the rasterizer 202 15 (paths B-J-K).

The font data classified to the outline code in the step (9) has the
outline font data in the printer 1500. Thus, the character codes and
the attriput eesourcardatsznprécassime padgranavhieh th2 ttoodtecamputer 20
1500 and they are converted to the bit map font data by the font
rasteri zer odOhangiyges 6D mond pe oskered in thiey ROMe 2 asfeitzer 202
(paths B-J-K-MN), or they are converted to the bit map font data by
the font rastiéristqred injphe dpxgedhwst liopfutie hostampmpictednverted bit
25 map font data is sent_to the_printer 1500 and processed by the
rasterizer 2029 R He FLopRy disk 12 and cappber specydied Jpustheied to
the outline dat.a - 21 - 1in the step

(10) has ?he Bt r&&t¥$ ¥ zer 203 on the printer 1500 but does not have
the outline font data,. T, t he r K S the atfributes are
s, Ao RS S, 6918 A o L1k

delivered fromthe data anal yzer and

cor r espondi ng&#&"ﬁ%gfaa@%%%ﬁ?ggteiagteéagﬁi R S5 PR0. and they

are converted to t the font rasterizer 203 on

tghﬁ printer shown SO0 BOg. PEOCERIRErRYst 1) 2 e(rlilﬁerae?:%épéwg&
-M, or they are converted to the bit map font- data
When a print job is generated by an application
10 program, the data analyzer 102 searches the font data
of the print job (1) to determine whether the data
still exists or not (2), and if tﬁe decision is NO,
the process is terminated, and if the decision is YES,
whether the searched data matches to the bit map font
15 of the printer 1500 or not is determined (3). If the
decision is YES, the font'is classified to the bit
map code of the printer 1500 (8), and the process
returns to the step (1).
| On the other hand, if the decision in the step
— ——- —20 (3) is NO, whether the searched data matches to the
outline font in the printer 1500 or not ‘is determined,
(4), and if the decision is YES, the font is classified
to the outline code of the printer 1500 (9), and the
process returns to the step ().
25 2 On the other hand, if the decision in the stép
(5) is NO, whether the searched data is the outline

font or not is determined (6), and if the decision



10 by the font rasterizer 104 on the host conputer 100 and the
converted bit map font data is sent to the printer 1500 and processed
by the rasterizer 202 (paths CHJ-K). The font data
classified to the host scaling 15 in thé&0step (11) does not have the font
rasterizer in the printer 1500. Accordingly, the font data is
converted to the bit nap data by the font rasterizer 104 on the

host conputer 100 and the converted bit map data_is sent to the
printer 1500 drfd YFDceRediphat s ﬁ&?@é‘ﬁtf@r toydhe hgsh HeomPRESIK) .

The font data classified to the bit nmap data the ste 7) does not
have the bit M %ﬂﬂ féﬁ the ra?ﬁefﬁéa§FPWt@W f&ﬁ;%QQRXﬁ?WﬁB£ the bit

0 TN ceq P D LTS ORhe BT 1S O JEapr g 20 1500
fasterization of bl GUbLLdtn 1 Nfoonttﬂes Jahme sty 1hec1906: 43

classified to

scal 11 (S5ep dJ Wle 961 £Niabi ¥RV Gnd Hihe proddddstiLatnbob data is

font-rasterlz by the host conput er 100, "and the font data classified
to the owtd nerspderfstep (9)) and the outline data (step 5 (10))
are font-rasterized by the host conputer 100 or the printer 1500 in
accordance with the fophe fontr dsiter iizatilen prisourfeb (fapebakstiyied t he
host conputer 100 and the printer 1500. Fig. 8 shows a

di agram of a riatto ofesbéfir ¢helFodflawieng it itzgteorbyfat fidopr ichtaert 1500
and t he host conputer 100 shown in Fig. 4. It- shows a share status

of the rasterift¥bm. when the printer 1500 has the

10 The font data classified to the bit map code
in thé step (8) has the bit map font data in the printer
1500. This, the character codes énd the attributes
are sent from the data analyzer 102 to the printer
1500 and they are processed by the rasterizer 202

15 (paths B-J-K).

The font data classified to the outline code

in the step (9) h;s the outline font data in the printer
1500. Thus, the character codes and the attributes
are sent frém the data analyzer 102 to the printer

20 1500 and.they .are converted to the bit map font data
by the font rasterizer on the printer 1500 and processed
by the rasterizer 202 (paths B—J—K—M—N)L or they are |
converted to the bit map font data by the font rasterizer .
104 on the host computer 100 and the converted bit

25 mép font data is sent to the printer 1500 and processed
by the rasterizer 202 (paths C-H-J-K).

The font data classified to the outline data



rast-eri zer 202 which can process the rasterized data and the font
rasterizer 203 which can execute the font 15 rasterization in accordance-
with the outline font data. In Fig. 8, nuneral 30 denotes a
font rasteriza- tion process in the2bri+nt job, which conprises host
conputer scaling 31 which the host conputer 100 scal es, outline data
32 (including graphics and font) which 20 the printer 1500 can rasteri ze,
and outline code 33. In the status shown in Fig. 8, the
outline 1 atthg2stepdi(ildedaso tir | fort daaatepirewhr@R o the
processed by the host_conputer 100 and outline data 32-P which is

processed by RREHRFnieP01buF, donf it Baveutheneutddpesfont datrt |y
05550 B e Oy, cpa SR Sl BT e

outhine data SLINGTPRtEeR e (ke AralRlGRIRiE, 2" ht A0,
sealing 53f radactle ERe ety dihine £BECHALS IS WA 440 "Phe

printer —  PROCSS$hBErCARMY | id¥a they are convkRtBad+B.tHd&putline
data i s divided. en the outline data 32 is snall 1 n anbunt and the

outline £QFerdati aalt&rg? Hie fohti Paseeds z@Ry 208 Gnvived. prifter

Where the font rasterizer 2 whi ch can process the outline font data
on the host cpspot ahdlpRodcesxdd by tReovagedrigerheo® i (Hethd 590, the font

I nformati on Is classified to the host scaling 31 and the outline
code 33, and @hEAM) hepe ithey axd |comvéoheddapbathe bit map font data
10 by the font rasterizer 104 on the host computer 100.
and the converted bit map font data is sent to the
printer 1500 and processed by the.rasterizer 202 (paths
C-H-J-K) .
The font data classified to the host scaling
15 in the step (11)'does not have the font rasterizer in
the printer 1500. Accordingly, the font data is converted
to the bit map data by the font rasterizer 104 on the
host computer 100 and the converted bit map data is
sent to the printer 1500 and processed by the rasterizer
—n---28 - {paths C-H-J-K). e
The font data classified to the bit map data
in the step (7) does not have the bit map font data
in the printer 1500. Accordingly, the bit map font
data on the host computer 100 is sent to the printer
25 iSOO and processed by the rasterizer 202.

When the font rasterization of the outline

font is to be shared, the font data classified to the



15 the printer 1500 and the font rasterizer 203 which can process the
outline font data on the host conputer 100 is provided, the font data
is classified to the host scaling 31 and the outline data 32. In any
case, it is divided to the host seat2ng process and the 20 printer
scal ing process including the host scaling 31 in accordance with the
host processing capability and the printer processing capability.

In this manner, the host computer 100 acquires the resource data of
the printar 1h66tasdadyimayr Cetldry () Hev€rthheefivhetypeisood tdlmre of the
rasterization for each printer job so that the share of the data
processi ng of cingshiddedc gt efatipoisinfiorherpstaréeed by the host

- 24 - 1 1500 is rendered uniformand the time fromthe input of
the print confERRUtET: O Ot &And dfhe hEorkedttpeedassifipdoma Hirinter 1500
I S shortened. resent enboding rasteriza-

, th t, the fopnt
5 tion of th@“&&ﬂPFnEQQﬁueég?%ﬁégéH #pdt hBen QY g&ﬁp@@&@(qgte%nd t he
i nt | th h i zat | f ot t f ont th
PLLTLCT a4 PO e %G1 2244 O Sl ST e neioRchRRle PR 1
ti f th Hit ] . In th
COmpaCtion o othSne ariled TROGITEY BLSO-HERIAL b gone (17 (M

exampl e, the tae 0l 4 resonfOh (ERSREEY MANAUIRING Jgst comput er

100 may store e resource data'in ar as a tenporary

file at a ti M-Rghp@BRINI ER LA eeMét Prifeepr nBloer, 1500, 15 or the resource
data may be read fromthe printer 1500 at the tinme of the print

comand and stored as ®mig. 8 $ROPSrariibglam of iad rEidOPreNagysly stored
e the 10 of the rasterization of the printer 1500 and the host
computer 100 shown in Fig. 4. It shows a share status
of the rasterization when the priﬁter 1500 has the
rasterizer 202 which can process the rasterized data
and the font rasterizer 203 which can execute the font
15 rasterization in accordance with the outline font data.

In Fig. 8, numeral 30 denotes a font rasteriza-
tion process in the print job, which comprises host
computer scaling 31 which the host computer 100 scales,
outline data 32 (including graphics and font) which

20 the printer 1500 can rasterize, and outline code 33.

In the status shown in Fig. 8, the outline
data 32 is divided to outline data 32-H which is
processed by the host computer 100 and outline data
32-P which is processed by the printer 1500, and the

25 oﬁtline code 33 is directly processed by the font

rasterizer 203 of the printer 1500.

In the font rasterization 30 in the print job,



HD 11 of the host conputer 100. In the present enbodinent, the
‘host conputer 20 acquires the resource data of the printer, analyzes
the print job based on the resource data, and determ nes the ratio of
share of the rasterization of the printee3d - and the host conputer to the
rasterization information of the print job, and the host conputer
and/or the 25 printer parallelly rasterize the information extracted
fromthe print job in accordance with the determ ned rati o of share of
the rasterli zathenhest hedaliwg shhres first processed and the remaining- 25
- 1 of the rasterization of the printer and the host conputer is
rendered uni f omfaline data 32 amdirther puthéneasodd AR izore idfwidadi on

i ncl udi ng _the font data and the vector graphics data is parallelly. 5
rasterized bylff® fd® hofpuserling/ procasspringt dthe primstex hatalhegshare
of the rasterization of the_host .. conputer and the printer is rendered
uni form process IElydiRg cthe heptasgalied tHe ineanserdance of

the printer, an n the print job,is generated, 10 it analyzes the
print job%%asg&%gh q%%ﬁd?ﬁ%céifhng ap 4¥h§ﬁnqqﬁeﬁh%c96¥ﬁ5ﬁ¥calIy
determ ne the _rati f harte of the parallel processing of the first
rasteri zer pf%s#%%ﬁﬂgsﬁﬁgﬁ%fi%EYérizer, and the second rasterizer

or the first rasterizef, g@{véll Igl lﬁh%gg{l%lgp‘g rri%%:taeriirsgtadl_iar%?e%t i’;l(r)@hg;‘ EEE

informati on i n accordanc ith fhe erm ned _ h

Wi e the sharns cetIRATatdR? s BRATL NEY TRt ey SRELEREST
conputer is rerdey @8 We fDiAye, the outline code may be divided.

10 Where the font rasterizer 203 which can process
the outline font data on the host computer 100 is not
provided in the printer 1500, the font information
is classified to the host scaling 31 and the outline
code 33, and when there is no outline font data in

15 the printer 1500 and the font rasterizer 263 which
can process the outline font data on the host computer
100 is provided, the font data is classified to the
host scaling 31 and the outline data 32. In any case,
it -is divided to the host scaling process and the

20 -—printer-scaliny process including the host scaling
31 in accordance with the host processing capability
and the printer processing capability. .

In this manner, the host computer 100 acquires
the resource data of the prihter 1500 and dynamically

25 détermines the ratio of share of the rasterization

for each printer job so that the share of the data

processing of the host computer 100 and the printer



20 . Since the rasterization information including t he font
data and the vector graphics data is parallelly processed in a shared
manner, the print job is efficiently processed while the share of the
dat a processing of the printer and ehe-host conputer is 25 rendered
uni form Since the font size in the print job is analyzed
based on the resource data of the printer to dynamcally

- 26 - 1 determne the ratio of share of the parallel processing

of the first ngolerizaersdekrddeansttons aadt ehezerime fron hche ashputzati on
of the specific types of font can be functionally shared by the host
conput er and bife the primt erommand to the sEarthef thievcshede. feednt of
outline interpola- tion information in the print job is analyzed based
on the resour &osattefprirterihdep @é é?ﬁﬁ#ﬁ@&@ly deternmine the ratio

of share of the parallel processing of the first rasterizer and the
second rasterlzer Int?kﬁr%%?%??fa?ﬂ@ﬁdﬂﬂﬁ€§ssﬁﬁﬂr@%ﬁﬁwﬁ?ﬁﬁerzﬁhe
nunber |nten£olat|ons L n t%g outlln i nf.ormati on can

functlonal?y §Hé¥bd’ VAR PRBLING o BB Sak ﬁﬁﬁglﬁ'rﬁQﬁ host Somputer 20

and the printer although the rasterization of other
than font such as the rasterization of the vector
graphics or the expansion and the compaction of the
bit image may also be shared. .

10 In the present embodiment, the timing to acquire
the resource data (for example, the table data) is
not referred although the host coﬁputer 100 may store
the resource data in the hard disk 11 as a temporary
file at a timing communicatable with the printer 1500,

15 or the resource data may be read from the printer 1506
at the time of the print command and stored as a
temporary file, or it may be previously stored in the
HD 11 of the host computer 100.

In the present embodiment, the host computer

20 acquires the resource data ol the printer, analyzes
the print job based on the resource data, and determines
the ratio of share of the rasterization of the printer
and the host computer to the rasterization information
of the print job, and the host computer and/or the

25 piinter parallelly rasterize the information extracted
from the print job in accordance with the determined

ratio of share of the rasterization so that the share



25 27 CL I M SHEFET 1. An

i nformati on processi ng apparatus which outputs data to an el ectronic .
devi ce, said apparatus conprising: means for obtaining informtion
indicating a data processing ability of t3%e =l ectronic device; and

control neans for controlling data processing neans to process the data
dependi ng on the data processing ability of the electronic device indicated
by the information obtained by said obtaining neans. 2. An appar at us
according 10 cbfiithd, rabteeirasdionh afparhet yseicongr i aed théoBbstonputer.

3. An apparatus according to claim1l, wherein the electronic device

conpri ses a pré¢empwuter is rgndeRedapperfos. according to claim 1, wherein
the data processing ability of the electronic device represents whether the
devi ce has a rasteri zeFUREDER r &3t ben toEervalirpodnsdiudling

i nformati on processin ar at us. - 5. An aratus agcording _tq claim
1, wherein thethat OBgosggéiﬁ&daEQQIXFQﬁOWrﬁF%P ¢F o ?Eadé§i8€rﬁgﬂﬁ@§éhts
atinm required tpo rasterize the. data received fr sajd information

b ocess! ngSappipfgized b i A SGERAES ASTbECHIS' BrERTRE “ner ei n

the data processipgoe@is QHIVI S6° thd BLSLLZELarion o Ene olipar at us

according to clTaim er el n €éVvi Cé has no rasterizer,

sai d contr ol "ESRSuean! 5kS tihd dﬁ{e‘g@ridyrpaﬁ&éﬁeanuﬁ ed-gpparatus to
(0] ata an

process the data ormbit m outputs the bit nap data to the

el ectronic dEViCE; TheBhos¥1dﬁﬁﬁﬁ@é#saéﬁﬁﬂféknﬁhéorEEBEEbb Qshgrein
when the electronic device has a rasterizer, said control neans controls

thSBrast eri zer ofOtpeOREINHdYE, did wiesei vied prOAtSqbB appaedledated,
- - 10 it analyzes the print job based on the resource data
of the printer to dynamically determine the ratio of
share of the parallel processing of the first rasterizer
and the second rasterizer, and the second rasterizer
or the first rasterizer parallelly share the rasteriza-
15 tion of the information in accordance with the determined
ratio of share of the parallel processing so that the
print Jjob is efficiently processed while the share
of the data processing of the printer and the host
computer is rendered uniform.
20 ' Since the rasterization information including
the font data and the vector graphics data is parallelly
processed in a shared manner, the print job is
efficiently processed while the share of the data
processing of the printer and the host computer is
25 réndered uniform.
Since the font size in the print job is analyzed

based on the resource data of the printer to dynamically



9. An apparatus according to claim1, wherein the data conprises a
character code. 10. An apparatus according to claim11, wherein when.
the electronic device has a rasterizer, said control nmeans controls the
rasterizer of the electronic device and-az2®asterizer provided in said
apparatus to process the data in cooperation with each other dependi ng on
the data processing ability of the electronic device. 11. An
apparatus according to claim 10, wherein said control neans changes a ratio
of | oad on 1he degHmuinertbé trhtiel et sbrire ddvitde tpadadae brptheessing
rasterizer of said apparatus depending on the data processing ability of

t he el ectroni c afeitee. £irst ragtemizgppangt dheaceaadihgasterbzarl, wherein
sai d obtaining nmeans obtains the information via a bidirectional interface.
13. A storage rgW wAsseElzAtarn Rfothe isBePidceSiRRF HphaFfartiscahi ch
outputs data tqQ an_el ecfronj¢ deyice,. said_ stqrage nedi um having stored

t hereon a pr ogrbﬁnff‘b‘?c'ﬁb?ﬁFhrrc[Ng s}/‘PrF&dnz’[yi & g’dﬁ%&it‘f?ﬁ‘&"ﬁ“%t andr 5B&ssi ng
ability of the electronic device and for controlling a data processor to
process t he®datd HY&hti ng on the data processing ability of the el ectronic
devi ce i ndi cat ed by thepghtglped Lol M Uhount. of Jdk1fhs! Phage IR UM

according to claim 13, eretn'thé 1 nformation processing appara

comprises a Most; GoMHESEmation int%nd\ AR U WRAEFLLE! BYgka Cl aim

13, wherein the ectroni c device conprises printer.

storage nedi umgecekdi pasbareeaidiths ofR@ieigr ey dod eaphopesanng ability
of the electronic device represents whether the device has a rasferizer
whi ch rasteri zeget@emiiabatheegaitied I ahdhe ohiEHebda 0801 PeRCHEDCRESing
appar at us. 17. A storage nedium according to claim 13, wherein the
dat a procedsi ngofibthet §iobtt hasdeatizeoniandlethe eseepméseasseaizer,

- 29 - time required to rasterize the data received fromthe information
processi ng appathe usasterizatdonAptagesse eexiespeordbngi hg thechnambel3,
wherein the data processor conprises a rasterizer, 19. A storage
medi um accor di n@ft dnteapPeladianferidl Fithorthine| tefernrtigayiced fes no
rasterizer, the_programcontrols a rasterizer provided in the infornation
processi ng appaf%?ﬁglPBaﬂﬁdbé@?ﬁﬁﬂaQﬁu%??cp?§ﬁrﬁ?WPuhﬁﬁ fata thfd RIUHAS-
the bit map data to the el ectronic device. 20. A storage nedi um
according to claim 13, wherein when the electronic device has a rasteri zer,
t he prograq%controls the rasterizer to process the data received fromthe
i nformati on~processi ng appar at us.

20

25



21.- A storage nedium.according to claim 13, wherein the data conprises a (é;
character_code. 22 A storage nedium according to claim 13, wherein.
when theumﬂ mllmllt“ Hlﬁe-has a rasterizer, the programcontrols the
rasteriz e nic device and &’rasterizer provided in the
i nformati on processing apparatus to process the data in cooperation with
each ot her depending on the data processing ability of the electronic
devi ce. 23. A storage medi um according to claim22, wherein the
progr am chhngd®AT (58 | QLAFMEBUSHn the rasterizer of the el ectronic device
to load on the rasterizey of _the information pr.ocessing apparatus dependi ng
on the data processtng a%?l??%oﬁpaﬁﬁgneﬁéﬂﬁe TURRREEETES 24 A
storage nedium according.to claim 13, wherein the program obtains the
infornation\H%P@Pfﬁﬁf?gbtional i nterface. 25. A storage nedi um
according to claim13, “QSQEEQiﬁGiQe%%gi%?ﬂ’%é%?f@ | Ye£8QReeted to the

. A'St

i nformati on processi ng appar at us. orage nedi um according to

claim 25, wherghfosakion of a plinter RAMNEBLUAPENSESgR &l BRA% el
27. An information processing apparatus which outputs data to an electronic

device, said appe&fEHSe§0HRARI Si NQ: a nmenory for storing
informati'on indicating a data processing ability of the electronic device;
and a central pdetcezmingtidin rexn<ofdr oiétagmantagt @r kadid o

process the data depending on the data processing ability of the electronic
devi ce indi catefl sharbeoifnfrastericatsicor edf i inSarmwatdonr gn the da2®& An
apparatus according to claim 27, wherein said apparatus conprises a host
conput er . oufputirdappasaids padadiett ngte de| shared, bwhear das terd zex

el ectronic device conprises a printer. 30. An apparatus according to
claim 27, Y@herdnnsehe BAELARYGTocessing ability of the el ectronic device
represents whether the device has a rasterizer which rasterizes the data
received fromsaid i nfornati on processi ng appar at us. 31. An apparatus

di t | ai 7, in the dat i bilit f th .
sccord ng 0 o1 oM 3T Wi Sy dup Droceesiag ALK L 00 dine e
fromsaid inf Of;g%iggmp&“%%' napéﬁfj%d""t:y source. iﬁ%orﬁ%ﬂ%&arﬁéﬁdes
accordi ng to clalm , V\MGI’ el n en e e eC%I'OﬂI C eévi ce has 'no .

rasterizer, sajd,eeabhaly . S 3t %fomﬂiahssachaage@h@[ﬁ%% din

said apparatus™to process the datato formbit nap data and o the bit

map data 46 thgrehgebheRl & fAHL tasteriz@BioANiARBRALYSNAGHOIHI 1O
claim 27, wherein when the electronic device has a rasterizer, said central

processi ng printer and a rasterization time.

3. An information processing apparatus according
to Claim 1, wherein said rasterization information

20 includes font data and vector graphics data.

4. An information proqessing apparatus according
to Claim 1, wherein said rasterizer generates bit map
data in'accordance.with the rasterization information.

25
5. An information processing apparatus according

to Claim 1, further comprising a rasterizer for
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uni t EBHT?UFSNLhQ\[asterizer to process the data received fromsaid

apg{aﬂm 34 An apparatus according to claim27, wherein the data-
conpr’# w/”lfH /ﬁfm code. - 31 -
S

35. An dppara rding to claim27" #Befein when the el ectronic device
has a rasterizer, said central processing unit controls the rasterizer of.,
the electronic device and a rasterizer provided in said apparatus to
process the data in cooperation with each other depending on the data
processi ngl abidqase B iRGietRe cERFERF &2864PReInformation AhgR at tlae
according to claim 35, mherein,éaid,central groce si ng uni chaqges aratio
of |oad on thFask&%et$SEr 10 SRRE BFiBERSHPRAdOT &8& & Qﬂﬂﬁ(ﬁFfﬁ rizer

rasterizer of sai ratus_depending on the data processing ability of
t he eIectroM<??ﬁ§h§§§E% SHar%?ERﬁnpﬁgﬁgFgfﬁg’according to claim27,

wherein the data processing ability of the electronic device is obtained
fromthe device via a bidirectional interface and stored in said nenory.
38. An el egtronic dgvi cepf 0k iLAg r i ) N J orzyMNe]g
processinggapparatugj saﬁﬁ §g§§ggﬁggggrp§?%§§é%ﬁa‘§§¥J£§E%§Sa§g§9§g§grning
the informati oy REPEERSENIwABRRAA! BaiQf g@tdFhd nAAHS Weh abahhiyzek said
device in response to an inquiry fromthe information processi ng apparat us;
and £Oofb1 el siieaninf @heCdaiaoltdd Be daitpuytRtISdsyg ORafhet O
execute a data processing determ ned by the information processing
appar at us deperelsogroa fhéfotansipnoodsHaig grintiexr dfo tdenahikchildgi ¢ device
informed by said inform ng neans. 39. A device according to claim 38,
wherein the i detexmnive pheceadilog odpsdveateu ooy isesterhoastiooaput er.

40. A device according to claim 38, wherein said device conprises a
printer. 10 41. A device according to claim38, wherein the data
processing ability of said device represents whether said device has a
rasterizer which raéteri 28s 1fordatd G RHAREF T4 IPRAT AFBEnAFFeRding
processi ng appar at us. . . e s -32- 42, A
devi ce accordiﬁ% %gaépa#ﬂl?@Fﬁﬁﬁ¥w§§+qrﬂ??ﬁﬁ%ﬁ?ﬁ?&%&émﬁﬁnﬁbFPF}VZE§ sai d
devi ce represephs gnblie LeAULad O ANSIRGINE SEshgeebyed,f rom the

i nformation procéssing appar at us.
the data to be outputted based on the resource informa-

15 tion of said printer to dynamically determine the ratio

of share of the rasterization.

8. An information processing apparatus according
to Claim 1, wherein said information processing apparatus

20 is a host computer.

9. An output apparatus éomprisingg
receiving means for receiving ratio information
éf share of rasterization of rasterization information
25 in data-outputted from an information processing

apparatus connected through a bilateral interface;

and ) . - _
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43 A’'devi ce_according to cIa|n138 wherein the data processing neans

nprises a rasterizer. . A device according to claim 38, wherein
the dat Emm,ﬂﬂ!ﬂyr"l!ﬂmtrm ned by the infgrgmtion processing apparatus
conpri haracter code recéi'ved fromthe information
processi ng apparatus with a rasterizer. 45. A device according to

claim 38, wherein the data processing determ ned by the information

processing gpparat Us conPELRESORT ABERY 19,2 dUds {IRP dlaldsceceiypdibrom the

i nformation processing apparatus wth a‘rasterizer.

according to clalm38;¥hehel RagtedilZAftQl0H NG 18338t i dH O{MBa 88 raRheeML i On
processi ng apparatus of the data processing ability via a bidirectional

interface. withl - tRe ehesbr ofi ehded &F ftle PrasEsSsi g feha recei ved from
an information processi ng apparatus, said device conpri sing: a
menory for storing information indicating a data processing ability of said
device to be infornmed to the information processing apparatus in response
to an inquisy fromthe.appar autputamgpparatus acqpxﬁiﬂgatop@baems@ng unit
for controlling a rasterizer to execute a data processing determ ned by the
i nformation prodessehy hpparasterdasdridimdimioumet bon aipebedssi Agnabi ity

of said device inforned to the information processing apparatus. 48.
A devi ce accord@%ﬁaténélHPﬁﬁﬁF IRFSNEGH tdRta4 nf or mati on processi ng
apparatus conprises a host conmputer. 49. A device accordi-ng to claim
47, wherein said device conprises a printer. 50. A device

accordlng to claim4 ei n . the data processin sai d device
represents whet her ;Fd dgﬁ ﬁﬁﬁ% Eﬂg)F?%e?cﬁﬁfgﬁngat¥eﬁﬁ?é? He data
recei ved fr t r i ice
accordi ng tgpl|§ﬁﬁ#§%8 éfggh 4?“%?% ré%%é%%%#%ga%??aféluf s%i devi ce
represents a tiggsfegdnpedd,0 rasterize the data received fromthe
information processing apparatus. 52. A device according to claimA47,
wherein the data processing determ ned by the information processing
apparatus conprises processing a character code received fromthe
information processin@.appa Autpud tdppatrfsherad€dbrding tb3ClaAndlay, ce
according to claim47, wherein the data processing determ ned by the
i nformati on prowvhesedg @pEidl dutpwioppaestupr bseaslagerabkiein premtedal a
received from the information processing apparatus with a rasteri zer.
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