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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] Theinvention relates to the field of printing sys-
tems, and in particular, to efficiently resolving how a
raster image processor responds to out of memory con-
ditions when writing raster data for a print job to solid
state memory.

2. Description of the Related Art

[0002] Printers generally include a print controller that
receives print data (e.g., Page Description Language
(PDL) data), and a print engine. The print controller ras-
terizes the logical pages of the print job into bitmap im-
ages. In n-up printing, multiple logical pages reside on a
printed page, or sheet side. The print controller assem-
bles the bitmap images for the logical pages into a sheet
side image. The sheet side image is then sent to the print
engine for imprinting to a media, such as paper.

[0003] When storing the rasterized logical pages of the
print job, itis generally much faster to store the rasterized
pages in asolid state memory, such as aRandom Access
Memory (RAM). However, solid state memory is a finite
resource and eventually the memory will become full. In
addition, multiple processes executing on the print con-
troller may be sharing data stored in the solid state mem-
ory. For example, a page rasterizer may store bitmap
images of the logical pages to the solid state memory. A
sheet side assembler may then read the bitmap images
out of the solid state memory in order to build sheet side
images for printing. After assembling a sheet side image,
the portions of the solid state memory that store the bit-
map images are freed for other uses, such as storing
newly rasterized logical pages.

[0004] To handle out of memory conditions for the solid
state memory, modern printers often include a mechan-
ical hard disk drive for storing the rasterized pages as a
fall-back. When the solid state memory is full, the raster-
izer may automatically begin writing rasterized pages to
the hard disk. However, writing data to the hard disk is
slower than writing the data to the solid state memory.
Thus, the rasterization process slows down when the
hard disk is used to store raster data.

[0005] It thus remains a problem to efficiently respond
to how a rasterizer handles out of memory conditions for
solid state memory to improve the throughput of the ras-
terization process.

[0006] US2010/053179A discloses management of
shared memory in a printer system. In case of an out-of-
memory condition a requesting process may wait for an-
other process to release memory.

[0007] The invention is in the print controller of Claim
1 and the method of Claim 6.

[0008] Embodiments described herein provide for ef-
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ficiently resolving how a rasterizer responds to out of
memory conditions when attempting to write raster data
to a solid state memory. In the embodiments provided,
a determination is made that a process is about to com-
plete an operation that will free up some the solid state
memory. The rasterizer is suspended from writing raster
data to a mechanical hard disk until the process com-
pletes the operation, thus freeing up a portion of the solid
state memory. The rasterizer then resumes the writing
of rasterized pages to the solid state memory. This im-
proves the throughput of the rasterization process.
[0009] Inoneembodiment, a printcontroller of a printer
is disclosed. The print controller includes a control sys-
tem and a rasterizer. The rasterizer determines that a
solid state memory is nolonger available for storing raster
data, and transmits an out of memory error to the control
system. The control system determines that a process
is utilizing the solid state memory to complete an opera-
tion, where completing the operation frees up a portion
of the solid state memory. The control system suspends
the rasterizer from writing raster data to a mechanical
hard disk, and waits for the process to complete the op-
eration. The control system then instructs the rasterizer
to resume writing raster data to the solid state memory.
[0010] In another embodiment, the process is a side
builder that assembles sheet side images from the raster
data. The control system determines that the side builder
is waiting for raster data to assemble a sheet side image,
and determines a number of logical pages remaining to
complete the sheet side image. The control system then
instructs the rasterizer to write the number of logical pag-
es that remain to complete the sheet side image to the
hard disk.

[0011] Other exemplary embodiments may be de-
scribed below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Some embodiments of the present invention
are now described, by way of example only, and with
reference to the accompanying drawings. The same ref-
erence numberrepresents the same element orthe same
type of element on all drawings.

FIG. 1is ablock diagram of a printerin an exemplary
embodiment.

FIG. 2 is flow chartillustrating a method of efficiently
resolving an out of memory condition for a rasterizer
in an exemplary embodiment.

FIG. 3is ablock diagram of another printer in another
exemplary embodiment.

FIG. 4 is an example of a communication and
processing flow diagram for the printing system of
FIG. 3 in an exemplary embodiment.

[0013] FIG. 5 illustrates a computing system in which
a computer readable medium may provide instructions
for performing the method of FIG. 2 and the communi-
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cation and processing flows of FIG. 4 in an exemplary
embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] The figures and the following description illus-
trate specific exemplary embodiments of the invention.
It will thus be appreciated that those skilled in the art will
be able to devise various arrangements that, although
not explicitly described or shown herein, embody the prin-
ciples of the invention and are included within the scope
of the invention. Furthermore, any examples described
herein are intended to aid in understanding the principles
of the invention, and are to be construed as being without
limitation to such specifically recited examples and con-
ditions. As a result, the invention is not limited to the spe-
cific embodiments or examples described below, but by
the claims and their equivalents.

[0015] FIG. 1 is a block diagram of a printer 102 in an
exemplary embodiment. FIG. 1 also illustrates a media
118 for imprinting by printer 102. Printer 102 includes a
print controller 104, a print engine 112, and a mechanical
hard disk 114. In printer 102, controller 104 receives print
data 116 for imprinting onto media 118. Print controller
104 may perform a number of data processing operations
on print data 116, such as generating raster bitmaps of
the logical pages of print data 116 before the bitmap data
is transmitted to print engine 112. Print engine 112 im-
prints media 118 based on the bitmap data.

[0016] Printcontroller 104 may write raster data of print
data 116 in solid state memory 110 and/or hard disk 114
during the printing process. Generally, writing and read-
ing data to/from solid state memory 110 is much faster
than writing and reading data to/from hard disk 114. Thus,
solid state memory 110 is preferred over hard disk 114
when storing raster data. Also, a number of processes
executing on print controller 104 may utilize the same
solid state memory 110 and/or perform operations on the
samerasterdata (e.g., rasterized pages of printdata 116)
stored in solid state memory 110. Therefore, solid state
memory 110 may eventually become full. Print controller
104 may then write raster data to hard disk 114 until solid
state memory 110 becomes available (e.g., some of solid
state memory 110 is freed up). Solid state memory 110
may become available as processes operating within
print controller 104 complete operations that allow raster
data stored in solid state memory 110 to be deleted or
freed.

[0017] In this embodiment, print controller 104 does
not automatically write raster data to hard disk 114 when
solid state memory 110 is full. Instead, print controller
104 determines if a process is about to complete an op-
eration, where completing the operation frees up a por-
tion of solid state memory 110. When a process utilizing
solid state memory 110 is about to complete, it may be
more efficient to temporarily suspend rasterizing pages
of print data 116 instead of writing the raster data to hard
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disk 114. This improves the throughput of the rasteriza-
tion process. An example of how print controller 104 may
operate will be discussed in more detail with regard to
FIG. 2.

[0018] FIG. 2is flow chart illustrating a method 200 of
efficiently resolving an out of memory condition for aras-
terizer 108 in an exemplary embodiment. The steps of
method 200 will be described with respect to printer 102
of FIG. 1, although one skilled in the art will understand
that method 200 may be performed by other systems not
shown. The steps of the methods described herein are
not all inclusive and may include other steps not shown.
The steps may also be performed in an alternative order.
[0019] Instep 202, rasterizer 108 determines that solid
state memory 110 is no longer available for storing raster
data for print data 116. As solid state memory 110 is a
finite resource, eventually solid state memory 110 be-
comes full as rasterizer 108 generates bitmap images of
pages of print data 116, and writes the bitmap images to
solid state memory 110. Solid state memory 110 that is
used to store the bitmap images is not freed until other
processes sharing solid state memory 110 complete their
tasks, such as processes that generate sheet side imag-
es based on the bitmap images stored in solid state mem-
ory 110 (a sheet side image is a bitmap of one or more
logical pages on a side of media) .

[0020] In step 204, rasterizer 108 transmits an out of
memory error to control system if solid state memory 110
is no longer available for storing raster data. In step 206,
control system 106 determines that a process is utilizing
solid state memory 110 to complete an operation, where
completing the operation frees up a portion of solid state
memory 110. For example, a process in print controller
104 may be assembling a sheet side image from one or
more bitmap images stored in solid state memory 110.
After the sheet side is assembled, the portions of solid
state memory 110 storing the bitmap images are freed
up for other processes that may use solid state memory
110.

[0021] In step 208, control system 106 suspends ras-
terizer 108 from writing raster data to hard disk 114. As
writing to hard disk 114 is a slow process (e.g., a number
of milliseconds) as compared to writing to solid state
memory 110 (e.g., some tens of microseconds), it may
be more efficient for control system 106 to temporarily
suspend rasterizer 106 from writing raster data to hard
disk 114 and wait for a process using memory 110 to
complete its operation than to write the raster data to
hard disk 114.

[0022] In step 210, control system 106 waits for the
process to complete the operation that frees up a portion
of solid state memory 110. In step 212, control system
106 instructs rasterizer 108 to resume writing raster data
to memory 110 in response to the process completing
the operation. Instead of automatically writing raster data
tohard disk 114 when solid state memory 110 is no longer
available, control system 106 checks to see if an opera-
tionis in progress that may free up a portion of solid state
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memory 110. As writing to hard disk 114 is slower than
writing to solid state memory 110, itmay be more efficient
to wait until a portion of solid state memory 110 is avail-
able than to immediately fall back to writing raster data
to hard disk 114. This improves the throughput of the
rasterization process in printer 102.

[0023] In some embodiments, the operation is a side
builder that is operable to assemble sheet side images
from the raster data. In this embodiment, control system
106 may determine that the side builder is waiting for
raster data to assemble a sheet side image. For instance,
in 4-up printing, logical pages one through three for the
sheet side may already be rasterized while page four is
pending. Thus, the side builder is waiting for page four.
In this embodiment, control system 106 instructs raster-
izer 108 to write raster data directly to hard disk 114 in-
stead of waiting for the side builder to complete the sheet
side image. Control system 106 may determine how
many logical pages remain to complete the sheet side
image, and instruct rasterizer 108 to write the remaining
pages directly to hard disk 114. It may be more efficient
to write the remaining pages directly to hard disk 114
instead of waiting for solid state memory 110 to be freed
up, as control system 106 recognizes that the remaining
pages are needed by the sheet side assembler to com-
plete the sheet side image.

EXAMPLE

[0024] FIG. 3is a block diagram of another printer 302
in another exemplary embodiment. Similar to printer 102
of FIG. 1, printer 302 imprints and media 118. Printer 302
includes a print controller 304, printengine 112, and hard
disk 114. In print controller 304, a page rasterizer 308
"rips" logical pages of a print job (e.g., received via print
data 116) into bitmap images. Page rasterizer 308 will
rip the pages to solid state memory 110 if solid state
memory 110 is available. Rasterizer 308 may also rip the
pages to hard disk 114 when solid state memory 110 is
full and/or not available. In n-up printing, a sheet side
image may be assembled from multiple ripped pages. A
side builder 310 locates ripped pages for a sheet side
image thatis stored solid state memory 110 and/or stored
in hard disk 114. The sheet side image is built and written
to side map 312, which typically is a separate memory
(e.g., fast RAM) in addition to solid state memory 110.
After a sheet side image is complete (or a partial sheet
side image is complete), side builder 310 notifies control
system 306. This allows control system 306 to free up
the bitmap images stored in solid state memory 110. The
sheet side image is then transmitted to print engine 112
for printing.

[0025] FIG. 4 is an example of a communication and
processing flow diagram 400 for printer 302 of FIG. 3 in
an exemplary embodiment. FIG. 4 illustrates the types
of communications and processing activities that may be
performed by control system 306, page rasterizer 308,
and side builder 310 in order to more efficiently handle
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out of memory errors encountered by page rasterizer
308. The particular communications and processing ac-
tivities shown in FIG. 4 may include more or fewer com-
munications and/or activities as a matter of implementa-
tion.

[0026] After receiving a print job (e.g., via print data
116), page rasterizer 308 begins rasterizing pages of the
print job. Although only one page rasterizer 308 is shown
in FIG. 3, print controller 106 may include any number of
page rasterizers that operate substantially in parallel. Af-
ter a page is rasterized (see process 402 of FIG. 4), page
rasterizer 308 transmits a page_delimited() message
(403) to control system 306. A page_delimited() message
indicates to control system 306 information about the ras-
terized page, such as its location in memory 110 and/or
hard disk 114. A page_delimited() message allows con-
trol system 306 to track the progress of rasterizing the
logical pages for the print job. As pages are rasterized
(404) and page_delimited() messages (405) are sent to
control system 306, control system 306 will eventually
determine (406) that either a full side or a partial side of
logical pages have been rasterized and therefore, a full
or partial side of bitmap images are ready for assembly
into a sheet side image. For instance, if 4-up printing is
defined for a sheet side, then control system 306 will
track the progress of each of the four logical pages for
the sheet side and notify side builder 310 that a full and/or
partial side of bitmap images is ready for assembly into
a sheet side image.

[0027] After a full side of pages has been rasterized,
control system 306 transmits a display_list() message to
side builder 310. Although only one side builder 310 is
shown in FIG. 3, print controller 304 may include any
number of side builders that operate substantially in par-
allel. The display_list() message 407 notifies the side
builder 310 the location (either stored in solid state mem-
ory 110 or stored on hard disk 114) of the rasterized pag-
es generated by page rasterizer 308. Using the
display_list() information, side builder 310 assembles
(408) a sheet side image and stores the image in side
map 312. In some cases, control system 306 may indi-
cate information to side builder 310 about a partial side
that is ready to be assembled. For example, instead of
waiting for all of the rasterized pages for a complete side,
control system 306 may determine that some of the ras-
terized pages are ready for assembly by side builder 310
into a partial side. This allows side builder 310 to partially
complete a sheet side image and also allows some of
solid state memory 110 to be freed up for other uses.
[0028] At some point, page rasterizer 308 may deter-
mine that solid state memory 110 is full (409) and transmit
an out_of_memory() error message (410) to control sys-
tem 306. After transmitting the out_of_memory() mes-
sage, page rasterizer 308 waits for instructions from con-
trol system 306. In response to receiving the
out_of_memory() message, control system 306 attempts
to determine if a side is currently being assembled by
side builder 310. If a side is not in progress, then control
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system 306 assumes that solid state memory 110 is un-
available for storing raster data. In this case, control sys-
tem 306 transmits instructions (412) to page rasterizer
308 to rasterize one or more pages to hard disk 114. This
happens when solid state memory 110 fills with one or
more pages (due to parallel page rasterizers) where no
page rasterize is able to complete its page due to con-
tention for solid state memory 110. If aside is in progress,
then control system 306 waits (413) until it receives a
side_complete() message (414) from side builder 310. A
side_complete() message includes information about the
sheet side image that was built. As sheet side images
are stored at side map 312, this allows control system
306 to free-up (415) solid state memory 110 that stores
the rasterized pages for the completed (or partial) sheet
side image. After freeing up some of solid state memory
110, control system 306 transmits a message (416) to
page rasterizer 308 to re-try ripping pages of the printjob
to solid state memory 110. Page rasterizer 308 continues
rasterizing (417) one or more logical pages of the print
job directly to solid state memory 110.

[0029] The invention can take the form of an entirely
hardware embodiment, an entirely software embodiment
or an embodiment containing both hardware and soft-
ware elements. In one embodiment, the invention is im-
plemented in software, which includes but is not limited
to firmware, resident software, microcode, etc. FIG. 5
illustrates a computing system in which a computer read-
able medium may provide instructions for performing the
method of FIG. 2 and the communication and processing
flows of FIG. 4 in an exemplary embodiment.

[0030] Furthermore, the invention can take the form of
a computer program product accessible from a compu-
ter-usable or computer-readable medium 506 providing
program code for use by or in connection with a computer
or any instruction execution system. For the purposes of
this description, a computer-usable or computer reada-
ble medium 506 can be any apparatus that can contain,
store, communicate, or transport the program for use by
or in connection with the instruction execution system,
apparatus, or device.

[0031] The medium 506 can be an electronic, magnet-
ic, optical, electromagnetic, infrared, or semiconductor
system (or apparatus or device) or a propagation medi-
um. Examples of a computer-readable medium 506 in-
clude a semiconductor or solid state memory, magnetic
tape, a removable computer diskette, a random access
memory (RAM), a read-only memory (ROM), a rigid mag-
netic disk and an optical disk. Current examples of optical
disks include compact disk - read only memory (CD-
ROM), compact disk - read/write (CD-R/W) and DVD.
[0032] A data processing system suitable for storing
and/or executing program code will include one or more
processors 502 coupled directly or indirectly to memory
508 through a system bus 510. The memory 508 can
include local memory employed during actual execution
of the program code, bulk storage, and cache memories
which provide temporary storage of at least some pro-
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is retrieved from bulk storage during execution.

[0033] Input/output or I/O devices 504 (including but
not limited to keyboards, displays, pointing devices, etc.)
can be coupled to the system either directly or through
intervening 1/O controllers.

[0034] Network adapters may also be coupled to the
system to enable the data processing system to become
coupled to other data processing systems, such a
through host systems interfaces 512, or remote printers
or storage devices through intervening private or public
networks. Modems, cable modem and Ethernet cards
are just a few of the currently available types of network
adapters.

Claims

1. A print controller (104) for a printer (102), the print
controller comprising:

a control system (106); and

a rasterizer (108) operable to generate raster
data for a print job, to send the raster data to a
solid state memory (110), to determine that the
solid state memory is no longer available for
storing the raster data, and to transmit an out of
memory error to the control system,

wherein the control system is operable to deter-
mine that a process utilizing the solid state mem-
ory is about to complete an operation that will
free up a portion of the solid state memory,
wherein the control system is further operable,
in response to the determination that a portion
of the solid state memory will be freed up, to
suspend the rasterizer from writing raster data
to a mechanical hard disk (114), to wait for the
process to complete the operation, and to in-
struct the rasterizer to resume writing raster data
to the solid state memory in response to the
process completing the operation.

2. The print controller of claim 1, wherein the process
is a side builder that is operable to assemble a sheet
side image from the raster data, and wherein:

the control system is further operable to deter-
mine that the side builder is waiting for raster
data to assemble a sheet side image, to deter-
mine a number of logical pages (n) remaining to
complete the sheet side image, and to instruct
the rasterizer to write (n) rasterized pages to the
hard disk.

3. The print controller of claim 2, wherein:

the control system is further operable to deter-
mine that the side builder is not waiting for raster
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data to assemble a sheet side image, and to
suspend the rasterizer from writing raster data
to the hard disk in response to the determination.

4. The print controller of claim 3, wherein:

the control system (106) is further operable to
receive a notification from the side builder that
the sheet side image is complete, and to instruct
the rasterizer to re-try writing raster data to the
solid state memory.

5. The print controller of claim 2, wherein:

the control system (106) is further operable to
determine that the side builder is waiting for at
least one rasterized logical page to assemble a
sheet side image, to determine a number (n) of
logical pages remaining to complete the sheet
side image, and to instruct the page rasterizer
to write the (n) rasterized pages to the hard disk
to provide the (n) remaining rasterized pages to
the side builder.

6. A method operable on a print controller of a printer,
the method comprising:

determining whether a solid state memory is no
longer available for storing raster data for a print
job and, if so, transmitting an out of memory er-
ror;

determining whether a process utilizing the solid
state memory is about to complete an operation
that will free up a portion of the solid state mem-
ory and, if so, suspending writing of the raster
data to a mechanical hard disk, waiting for the
process to complete the operation, and resum-
ing writing of the raster data to the solid state
memory in response to the process completing
the operation.

7. The method of claim 6, wherein the process is op-
erable to assemble a sheet side image from the
raster data, and wherein the method further compris-
es:

determining that the process is waiting for raster
data to assemble a sheet side image;

determining a number of logical pages (n) re-
maining to complete the sheet side image; and
writing the (n) rasterized pages to the hard disk.

8. The method of claim 7, further comprising:

determining that the process is not waiting for

raster data to assemble a sheet side image; and
suspending a writing of raster data to the hard
disk in response to the determination.
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9. The method of claim 8, further comprising:

receiving a notification from the process that the
sheet side image is complete; and

re-trying the writing of raster data to the solid
state memory.

10. The method of claim 7, further comprising:

determining that the process is waiting for at
least one rasterized logical page to assemble a
sheet side image;

determining a number (n) of logical pages re-
maining to complete the sheet side image; and
writing the (n) rasterized pages to the hard disk
to provide the (n) remaining rasterized pages to
the process.

11. A tangible computer readable medium embodying
programmed instructions which, when executed by
a processor of a print controller, are operable for per-
forming the method of any one of claims 6 to 10.

Patentanspriiche

1. Drucksteuerung (104) fiir einen Drucker (102), wo-
bei die Drucksteuerung umfasst:

ein Steuersystem (106); und

einen Rasterer (108), betriebsfahig zum Erzeu-
gen von Rasterdaten fir einen Druckjob, zum
Senden der Rasterdaten an einen Festkorpers-
peicher (110), zum Bestimmen, dass der Fest-
korperspeicher zum Speichern der Rasterdaten
nicht mehr verfiigbar ist, und zum Ubertragen
eines Out-of-Memory-Fehlers an das Steuer-
system,

worin das Steuersystem zum Bestimmen be-
triebsfahig ist, dass ein Prozess, der den Fest-
kérperspeicher nutzt, im Begriff steht, eine Ope-

ration abzuschlieRen, die einen Teil des Fest-
korperspeichers freigibt,

worin das Steuersystem aul’erdem betriebsfa-
hig ist, als Antwort auf die Bestimmung, dass
ein Teil des Festkérperspeichers freigegeben
wird, den Rasterer vom Schreiben von Raster-
daten auf eine mechanische Festplatte (114) zu
suspendieren, um darauf zu warten, dass der
Prozess die Operation abschlie3t, und den Ras-
terer anzuweisen, das Schreiben von Rasterda-
ten auf den Festkorperspeicher als Antwort dar-
auf wiederaufzunehmen, dass der Prozess die
Operation abschliel3t.

2. Drucksteuerung nach Anspruch 1, worin der Pro-
zess ein Seitenersteller ist, der betriebsfahig ist zum
Zusammenstellen eines Blattseitenbildes aus den
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Rasterdaten, und worin:

das Steuersystem aulRerdem betriebsfahig ist,
zu bestimmen, dass der Seitenersteller darauf
wartet, dass Rasterdaten ein Blattseitenbild zu-
sammenstellen, eine Anzahl von logischen Sei-
ten (n) zu bestimmen, die tbrigbleiben, um das
Blattseitenbild zu vervollstdndigen, und den
Rasterer anzuweisen (n) gerasterte Seiten auf
die Festplatte zu schreiben.

Drucksteuerung nach Anspruch 2, worin:

das Steuersystem aulRerdem betriebsfahig ist,
zu bestimmen, dass der Seitenersteller nicht
darauf wartet, dass Rasterdaten ein Blattseiten-
bild zusammenstellen, und als Antwort auf die
Bestimmung den Rasterer zu suspendieren, die
Rasterdaten auf die Festplatte zu schreiben.

4. Drucksteuerung nach Anspruch 3, worin:

das Steuersystem (106) auflerdem zum Emp-
fangen einer Benachrichtigung vom Seitener-
steller betriebsfahig ist, dass das Blattseitenbild
vollstandig ist und den Rasterer anzuweisen,
den Versuch zu wiederholen, die Rasterdaten
auf den Festkorperspeicher zu schreiben.

5. Drucksteuerung nach Anspruch 2, worin:

das Steuersystem (106) auRerdem zum Bestim-
men betriebsfahig ist, dass der Seitenersteller
darauf wartet, dass mindestens eine gerasterte
logische Seite ein Blattseitenbild zusammen-
stellt, um eine Anzahl (n) von logischen Seiten
zu bestimmen, die Ubrigbleiben, um das Blatt-
seitenbild zu vervollstdndigen, und den Seiten-
rasterer anzuweisen, die (n) gerasterten Seiten
auf die Festplatte zu schreiben, um die (n) rest-
lichen gerasterten Seiten dem Seitenersteller
bereitzustellen.

6. Verfahren, betriebsféhig auf einer Drucksteuerung
eines Druckers, wobei das Verfahren umfasst:

Bestimmen, ob ein Festkdrperspeicher nicht
mehr verfugbar ist, um Rasterdaten flr einen
Druckjob zu speichern, und, falls dies der Fall
ist, einen Out-of-Memory-Fehler zu tUbertragen;
Bestimmen, ob ein Prozess, der den Festkor-
perspeicher nutzt, im Begriff steht, eine Opera-
tion abzuschlie3en, die einen Teil des Festkor-
perspeichers freigibt, und, falls dies der Fall ist,
das Schreiben der Rasterdaten auf eine mecha-
nische Festplatte suspendieren, darauf warten,
dass der Prozess die Operation abschlief3t, und
das Schreiben der Rasterdaten an den Festkor-
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perspeicher wiederaufnehmen als Antwort auf
das AbschlieRen der Operation.

7. Verfahren nach Anspruch 6, worin der Prozess be-
triebsfahig ist, ein Blattseitenbild von den Rasterda-
ten zusammenzustellen, und worin das Verfahren
aulBerdem umfasst:

Bestimmen, dass der Prozess darauf wartet,
dass Rasterdaten ein Blattseitenbild zusam-
menstellen;

Bestimmen einer Anzahl von logischen Seiten
(n), die Ubrigbleiben, um das Blattseitenbild zu
vervollstandigen; und

Schreiben der (n) gerasterten Seiten auf die
Festplatte.

8. Verfahren nach Anspruch 7, aulRerdem umfassend:

Bestimmen, dass der Prozess nicht darauf war-
tet, dass Rasterdaten ein Blattseitenbild zusam-
menstellen; und

Suspendieren eines Schreibens von Rasterda-
ten auf die Festplatte als Antwort auf die Bestim-
mung.

9. Verfahren nach Anspruch 8, aullerdem umfassend:

Empfangen einer Benachrichtigung vom Pro-
zess, dass das Blattseitenbild vollsténdig ist;
und

den Versuch wiederholen, Rasterdaten auf den
Festkorperspeicher zu schreiben.

10. Verfahren nach Anspruch 7, auBRerdem umfassend:

Bestimmen, dass der Prozess darauf wartet,
dass mindestens eine gerasterte logische Seite
ein Blattseitenbild zusammenstellt;
Bestimmen, dass eine Anzahl (n) von logischen
Seiten Ubrigbleiben, um das Blattseitenbild zu
vervollstandigen; und

Schreiben der (n) gerasterten Seiten auf die
Festplatte,umdie (n) verbleibenden gerasterten
Seiten dem Prozess bereitzustellen.

11. Greifbares computerlesbares Medium, das pro-
grammierte Anweisungen darstellt, die, wenn sie
von einem Prozessor einer Drucksteuerung ausge-
fuhrtwerden, betriebsfahig sind, das Verfahren nach
einem der Anspriiche 6 bis 10 auszufiihren.

Revendications
1. Dispositif de commande d’impression (104) pour

une imprimante (102), le dispositif de commande
d’impression comprenant :
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un systeme de commande (106) ; et

un traceur matriciel (108) pouvant servir a gé-
nérer des données matricielles pour une tache
d’'impression, a envoyer les données matriciel-
les vers une mémoire a semi-conducteurs (110),
a déterminer que la mémoire a semi-conduc-
teurs n’est plus disponible pour stocker les don-
nées matricielles, et a émettre une erreur de mé-
moire insuffisante vers le systeme de comman-
de,

dans lequel le systéme de commande peut ser-
vir a déterminer qu’un procédé utilisant la mé-
moire a semi-conducteurs est sur le point
d’acheverune opération quivallibérer une partie
de la mémoire a semi-conducteurs,

dans lequel le systeme de commande peut en
outre servir, en réaction a la détermination
qu’une partie de la mémoire a semi-conducteurs
va étre libérée, a empécher temporairement le
traceur matriciel d’écrire des données matriciel-
les sur un disque dur mécanique (114), a atten-
dre que le procédé termine I'opération, et a or-
donner au traceur matriciel de reprendre I'écri-
ture des données matricielles sur la mémoire a
semi-conducteurs en réaction a I'achévement
de l'opération par le procédé.

2. Dispositif de commande d’impression selon la re-
vendication 1, dans lequel le procédé estun créateur
de cbté qui peut servir a assembler une image de
coté de feuille a partir des données matricielles, et
dans lequel :

le systtme de commande peut en outre servir
a déterminer que le créateur de coté est en train
d’attendre que des données matricielles assem-
blent une image de cété de feuille, a déterminer
un nombre (n) de pages logiques restantes pour
acheverl'image de cété de feuille, et a ordonner
au traceur matriciel d’écrire (n) pages matriciel-
lement converties sur le disque dur.

3. Dispositif de commande d’impression selon la re-
vendication 2, dans lequel :

le systtme de commande peut en outre servir
a déterminer que le créateur de c6té n’est pas
en train d’attendre que des données matricielles
assemblent une image de c6té de feuille, et a
empécher temporairement le traceur matriciel
d’écrire des données matricielles sur le disque
dur en réaction a ladite détermination.

4. Dispositif de commande d’impression selon la re-
vendication 3, dans lequel :

le systtme de commande (106) peut en outre
servir a recevoir une notification en provenance
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du créateur de c6té indiquant que I'image de
coté de feuille est achevée, et a ordonner au
traceur matriciel de réessayer d’écrire des don-
nées matricielles surla mémoire a semi-conduc-
teurs.

5. Dispositif de commande d’impression selon la re-
vendication 2, dans lequel :

le systeme de commande (106) peut en outre
servir a déterminer que le créateur de coté est
en train d’attendre qu’au moins une page logi-
que matriciellement convertie assemble une
image de c6té de feuille, a déterminer un nom-
bre (n) de pages logiques restantes pour ache-
ver 'image de c6té de feuille, et a ordonner au
traceur matriciel de page d’écrire les (n) pages
matriciellement converties sur le disque dur afin
de fournir au créateur de c6té les (n) pages ma-
triciellement converties restantes.

6. Procédé pouvantservirsurun dispositif de comman-
de d'impression d’'une imprimante, le procédé com-
prenant les étapes consistant a :

déterminer si une mémoire a semi-conducteurs
n’est plus disponible pour stocker des données

matricielles pour une tache d’'impression, et si
c’est le cas, émettre une erreur de mémoire
insuffisante ;

déterminer si un procédé utilisant la mémoire a
semi-conducteurs est sur le point d’achever une
opération qui va libérer une partie de la mémoire
a semi-conducteurs et, sic’estle cas, empécher
temporairement I'écriture des données matri-
cielles sur un disque dur mécanique, attendre
que le procédé achéve l'opération, et reprendre
I’écriture des données matricielles surla mémoi-
re a semi-conducteurs en réaction a I'achéve-
ment de I'opération par le procédé.

Procédé selon larevendication 6, dans lequel le pro-
cédé peut servir a assembler une image de cété de
feuille a partir des données matricielles, et dans le-
quel le procédé comprend en outre les étapes con-
sistant a :

déterminer que le procédé estentrain d’attendre
que des données matricielles assemblent une
image de c6té de feuille ;

déterminer un nombre (n) de pages logiques
restantes pour achever lI'image de cé6té de
feuille ; et

écrire les (n) pages matriciellement converties
sur le disque dur.

Procédé selon la revendication 7, comprenant en
outre les étapes consistant a :
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déterminer que le procédé n’est pas en train
d’attendre que des données matricielles assem-
blent une image de cbté de feuille ; et

empécher temporairement une écriture de don-
nées matricielles sur le disque dur en réaction 5
a ladite détermination.

9. Procédé selon la revendication 8, comprenant en
outre les étapes consistant a :

10
recevoir une notification en provenance du pro-
cédé indiquant que I'image de cbté de feuille est
achevée ; et
réessayer I'écriture de données matricielles sur
la mémoire a semi-conducteurs. 15

10. Procédé selon la revendication 7, comprenant en
outre les étapes consistant a :

déterminer quele procédé estentraind’attendre 20
qu’au moins une page logique matriciellement
convertie assemble une image de coété de
feuille ;

déterminer un nombre (n) de pages logiques
restantes pour achever l'image de cété de 25
feuille ; et

écrire les (n) pages matriciellement converties

sur le disque dur afin de fournir audit procédé

les (n) pages matriciellement converties restan-

tes. 30

11. Support matériel pouvant étre lu par un ordinateur
et présentant des instructions programmées qui,
lorsqu’elles sont exécutées par un processeur d’'un
dispositifde commande d’impression, peuventservir 35

a mettre en oeuvre le procédé selon 'une quelcon-
que des revendications 6 a 10.
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50
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