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(57) Abstract: A presentation output system (100) includes a digital computer network (160), one or more job submission clients

(103), and a job store (140). The job store (140) accepts and holds output jobs from the plurality of job submission clients (103).

store (140) for outputting.

The presentation output system (100) further includes one or more presentation output devices that pull the output jobs from the job
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PULL BASED COMPUTER OUTPUT DEVICES

FIELD OF THE INVENTION
[0001] The present invention relates generally to a computer output system, and

more particularly to a computer output system employing multiple output devices.

BACKGROUND OF THE INVENTION
[0002] A common type of computer system output is a paper printout. The printing
may be of text, graphics, data, etc. A printout may be needed for many reasons,
including creating documentation and for sharing information between persons, for
example.
[0003] An increasingly common printing system is an institutional setting wherein a
computer system includes multiple computers and muitiple printers. The computers and
printers may be interconnected by one or more computer networks. A user may access
the printers using the network. A network printing system is advantageous in that users
can access multiple printers.
[0004] The printing system may extend over multiple rooms, multiple locations,
multiple buildings and even multiple geographic locations. Such a printing system may
be composed of different types and brands of devices that have been incorporated into
a computer system at varying times. The result is a non-homogeneous network
wherein addition of a new device may take appreciable time to integrate and configure.

This is especially true when the computer system employs multiple printers.
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[0005] However, there are drawbacks to the prior art approach. In the prior art, a
user may access a particular printer if the user knows the printer, knows its
characteristics and knows its address within the network. A user must send data to a
known address in order to print. In addition, the user must know the characteristics of
the printer or printers and must have an appropriate driver or driver selected
beforehand. The user cannot send out a print job without knowing something about the
printing system. The user cannot rely on the printing system to handle the print job in
an appropriate or most efficient way, and cannot rely on the printing system to handle
printer changes, additions or deletions. As a result, the task of printing may be made
difficult when a printer or printers within the computer environment are added, deleted,
replaced, moved or upgraded.

[0006] In the prior art, the job submission client must install a driver for every
printer to be used. This driver is responsible for rendering a job from a client-format
(such as Microsoft Graphics Device Interchange (GDI) format) into a device-specific
format (such as Printer Control Language (PCL)-5c). This is especially troublesome for
clients such as portable electronic devices that possess limited memory or limited
processing resources. Often a driver is customized for a particular model number or
configuration of a printer, meaning that changes to a printer require changes to the
C!river. Adding or changing a printer in the prior art therefore requires all job submission
clients to be updated. This is complicated and time-consuming, even with only a
relatively small number of job submission clients.

[0007] There are other problems with the prior art approach. In prior art printing,

the user explicitly sends a print job to a particular printer, i.e., pushes the print job to a
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pre-designated printer. Therefore, in such push-based printing, if the user prints a
document and the printer is jammed or disabled, the user cannot obtain the resulting
printout at the next nearest printer unless the user manually reprints the job (i.e., pushes
the print job to another printer, creating another print operation). Similarly, if the user
prints a document and the printer is out of toner, a poor print is produced and the prior
art printing system does not forward the job to a printer with available toner. Likewise, if
the user prints a document and the printer is out of paper, the printer is blocked while
waiting for the paper to be filled and the prior art printing system does not forward the
job to a printer with available paper. Moreover, if the user wants to print a small
document and the printer is busy, the user may have to wait until the current document
is printed. The printing system does not forward the job to an available printer.

[0008] Therefore, there remains a need in the art for improvements in printing.

SUMMARY OF THE INVENTION
[0009] A presentation output system comprises a digital computer network, one or
more job submission clients, and a job store. The job store accepts and holds output
jobs from the plurality of job submission clients. The presentation output system further
comprises one or more presentation output devices that pull the output jobs from the job

store for outputting.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] FIG. 1 is a schematic of a printing system according to one embodiment of

the invention;
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[0011] FIG. 2 shows a detail of a printer according to another embodiment of the
invention;
[0012] FIG. 3 is a flowchart of a printing method according to another embodiment

of the invention;

[0013] FIG. 4 is a flowchart of a printing method according to yet another
embodiment of the invention;

[0014] FIG. 5 is a flowchart of a printing method according to yet another
embodiment of the invention;

[0015] FIG. 6 is a flowchart of a printer operation method according to yet another
embodiment of the invention; and

[0016] FIG. 7 is a flowchart of a job store operation according to yet another

embodiment of the invention.

DETAILED DESCRIPTION
[0017] FIG. 1 is a schematic of a printing system 100 according to one
embodiment of the invention. The printing system 100 may include a digital computer
network 160, one or more computer output devices, such as one or more printers 110,
and one or more job submission clients 103. In addition, the printing system 100
includes a job store 140 and may optionally include a wireless interface 162.
[0018] Another type of computer system output is a display of a document, graphic,
picture, etc., using some manner of a presentation output device. The presentation
output device may be a projector, an electronic paper device, a three-dimensional

printer (such as for creating solid three-dimensional prototype models from a CAD type



WO 03/090061 PCT/US03/12036

digital file), a hologram generator device, etc. For purposes of discussion, these
devices may be referred to as presentation output devices. Therefore, the user of such
output devices may generate a display job and provide the display job to a repository.
For purposes of the discussion the term display is used as the output of a presentation
output device and display job is used as the term for a job submission fo the
presentation output system. An available or designated presentation device may then
pull and display the display output. Such a system reduces or eliminates the problem of
maintaining multiple formats of data presentation. Alternatively, the invention enables
an output device to decide whether the output device can display the data.

[0019] The use of the term printing in this document is used interchangeably with
the term displaying, and the term printer is used interchangeable with presentation
device. The discussion below generally focuses on printing, since it is the most
common deployment scenario. However, the benefits and advantages of pull-based
printing may be applied to other types of computer-generated presentation output, and
thus the discussion is applicable to all such output devices. This also includes systems
where the output devices are all printers, are all presentation devices, or conversely are
a mixture of printers and presentation devices.

[0020] The network 160 of the printing system 100 may be any type of digital
computer network, including a local area network (LAN), a wide-area network (WAN), a
virtual private network (VPN), the Internet, etc. The network 160 allows mulitiple
computer devices to communicate over a wire, cable or optical fiber. Alternatively, the

network 160 may be a wireless network, wherein the various components communicate
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wirelessly, such as through radio frequency (RF) communications or infrared (IR)
communications, for example.

[0021] The one or more job submission clients 103 may be any type of
computerized devices, including personal computers (PCs), laptops, work stations, cell
phones, PDAs, etc. The one or more job submission clients 103 communicate over the
network 160 and may generate print jobs or other types of output, such as display jobs.
[0022] The job store 140 receives and holds submitted output jobs. An output job
may be a display job to be displayed using any manner of computer output device or
may be a print job to be printed. For clarity, the discussion will focus on print jobs and
printing operations. The job store 140 may also function as a spooler and may spool
print jobs to a printer 110. The job store 140 may include a print driver storage 144, a
job storage 142, and a printer information storage 147. The job storage 142 may store
one or more print jobs waiting to be printed.

[0023] In one embodiment, the user may be inside a firewall while the job store 140
may reside outside the firewall. This enables printing of a print job even if the user and
the printer are across one or more firewalls. In addition, job stores may be chained, so
thaf the printer may be connected to a first job store and the user may be connected to
a second job store. The two job stores may communicate and therefore may present a
single view of the job store to both the user and the printer.

[0024] In one embodiment, the job store 140 receives a print job submission from a
job submission client, receives a pull command from a printer, and provides the print job
to the printer in response to the pull command. Alternatively, the job store 140 may

receive any manner of output job, such as a display job, and provide the output job to a
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pulling computer output device. For example, a computer output device 110 may issue
a pull command to the job store 140, pull a display job from the job store 140, and
display the display job using a presentation output device formed in the computer output
device 110.

[0025] The printer driver storage 144 stores printer drivers corresponding to
printers in the printing system 100. The printer driver storage 144 allows a new printer
driver to be added to the job store 140 when a new printer is connected fo the network
160, thereby simplifying such an addition. Consequently, job submission clients 103
may interact only with the job store 140, and therefore may be unaffected by any printer
changes.

[0026] The printer information storage 147 may store information about printers in
the printing system 100, such as printer addresses, printer names, printer capacities,
printer locations, etc.

[0027] In operation, one or more printers 110 may communicate over the network
160 (printer details are shown in FIG. 2). The job store 140 may receive a print job pull
command, retrieve an appropriate printer driver from the printer driver storage 144,
apply the printer driver to the print job, and supply the print job from the job storage 142
to the pulling printer.

[0028] A printer 110 may issue a pull command when it is ready to print, i.e., when
it is idle or when it is nearly finished with a current print job. A printer 110 is capable of
pulling a print job from the job store 140 and printing the print job. The job store 140
may allow a printer 110 to pull print jobs and may additionally push print jobs to the

printer 110. The job submission client 103 does not need to know the name of the
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printer, its address, or its location. Therefore, any printer configuration changes are
simplified. The printing system 100 automatically and autonomously selects and uses a
printer based on printer availability, but without having a printer overseer that must
constantly monitor all printers.

[0029] In the pull-based printing system according to the invention, drivers for
multiple printers may be partitioned into two drivers, a job store driver and a production
driver. The job store driver is used to convert a client's print or output job into a printer-
neutral format. The production driver may convert the printer-neutral print job into a
format for a specific printer. The job store driver is a driver used to submit a print job to
the job store 140, and is not a driver for any particular printer. Consequently, for print
operations (or any type of relevant output), each job submission client 103 may be
configured with just the job store driver. Thus, if the user wants to print, the print job
may be submitted to the job store 140 using the job store driver. The print jobs
submitted to the job store driver may be converted to a printer independent format, such
as a PDF or XHTML format, for example.

[0030] The job store driver may present a user interface that enables the user to
specify a finishing intent of the print job. For example, the user may specify double-
sided printing, collating of the print job, stapling of the print job, etc. The job store driver
passes these finishing intent specifications to the production driver, upon occurrence of
the pull command, in order to perform the finishihg of the print job by the printer.

[0031] The job store driver may include an optional interface that allows a user to
specify the name of a particular printer. In this embodiment, the user can opt to fill in

the name of the printer, leave it blank, or put in “nearest printer”, for example. These
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options result in different operations, and enable the job store driver to co-exist with
other drivers. Therefore, a user who does not want to use the advanced features of the
job store 140 ar;nd the job store driver can continue using a prior art push approach.
This is important, as the printing system 100 according to the invention therefore does
not need a new deployment model other than the presence of the job store driver, the
job store hardware/software (which could be implemented on network printer server,
such as an HP Print server appliance 4200, HP Part No. J4117A from Hewlett-Packard
Company) and some changes in the printer. In one embodiment, the printer changes
may be implemented as an add-on co-processor to an external input/output (EIO) slot or
a peripheral component interconnect (PCl) slot, for example. This allows pull-based
printing (or other forms of pull-based output) io be deployed in stages to an existing
system.

[0032] FIG. 2 shows a detail of a printer 110 according to another embodiment of
the invention. The printer 110 may include a network interface 205, a printing
mechanism 209, a processor 212, a beacon 218, a physical code 221, a user
authentication device 226, and a memory 230.

[0033] The network interface 205 may be any manner of interface, such as a
network card, a modem, etc. The network interface 205 enables communication over
the network 160.

[0034] The printing mechanism 209 may be any type of printing mechanism
capable of providing a paper printout. The printing mechanism 209 may be a laser
printing mechanism, a bubble jet printing mechanism, or an ink jet printing mechanism,

for example.
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[0035] The processor 212 may be any type of general processor. The processor
212 executes a control routine contained in the memory 230. [n addition, the processor
212 receives inputs and controls operation of the printer 110.

[0036] The memory 230 may be any type of digital memory. The memory 230 may
include, for example, a print job storage area 232, a pull command 234, a print manager
237, and a printer identifier storage 239. In addition, the memory 230 may store a
printer control routine that conducts printing operations, etc. Furthermore, the memory
230 may store a driver 236 for the printer 110.

[0037] The print job storage 232 temporarily stores one or more pending print jobs
that have been puiled from the job store 140. The print jobs may be jobs to be pushed
to one or more printers or jobs to be pulled by one or more printers.

[0038] The pull command 234 is a command or set of commands that pull print
jobs from the job store 140. The pull command 234 may be a generic command that
simply pulls a waiting print job. Alternatively, the pull command 234 may include
information fields, such as a user name or a job submission client identifier if the user
performs an authentication process.

[0039] In another alternative, the pull command 234 may include a printer identifier
that specifies the printer that is pulling the print job. The printer identifier may be
automatically inserted into the pull command 234 by the printer 110, or may be inserted
as part of an authentication operation.

[0040] The print manager routine 237 monitors the status of the printer 110,
determines when to pull a print job from the job store 140, and uses the pull command

234 to issue a pull command to the job store 140. The print manager routine 237 also

-10-
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receives a print job, temporarily stores it in the print job storage 232, and provides it to
the printing mechanism 209.

[0041] The printer 110 may specify the printer type in the pull command so that the
job store 140 may apply an appropriate printer driver to a print job. Alternatively, the
printer 110 may apply an appropriate locally stored printer driver after it pulls a print job
from the job store 140.

[0042] The printer identifier storage 239 may store printer identification information.
The job store 140 may use this printer identification information to push a print job to a
specific printer or to associate a print job with a specific printer. The job store 140 may
receive a new printer identifier information when a new printer is added to the printing
system 100. For example, the printer 110 may automatically inform the job store 140
when the printer 110 is added to the printing system 100. This may include sending the
printer identification information that is stored in the printer identifier storage 239.

[0043] The beacon 218 is an optional component that broadcasts printer
information, including a printer identifier, for example. The broadcast may be a wireless
broadcast, such as an RF or IR communication. The printer information may include a
network address of the printer and may include a printer type information. This may
enable the job store 140 to determine an appropriate printer driver, if needed. The
beacon 218 may be used by any manner of portable electronic device 165 such as a
laptop computer, cell phone, PDA, etc., in order to send a print job to a printer 110.
[0044] The physical code 221 is an optional component that may be a bar code or
other physical code displayed on the exterior of the printer 110. The physical code 221

may be read using a device such as an optical reader or scanner that is connected to or

-11-
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included as part of the portable electronic device 165. The physical code 221 may
include the printer information, such as the printer address, the printer location, the
printer characteristics, etc.

[0045] The user authentication device 226 is an optional component that receives
a user input, verifies whether the user is authorized to print at the particular printer, and
enables the printer 110 for printing if the user is successfully verified. The user
authentication device 226 may be, for example, a fingerprint reader, a keypad for input
of an identifier code of a user, a secure ID card or badge reader, or any other manner of
biometric information reader device. The user authentication device 226 may prompt
the printer 110 to pull a print job or jobs for the authenticated user.

[0046] FIG. 3 is a flowchart 300 of a printing method according to another
embodiment of the invention. In step 301, the user prepares a print job in the job
submission client 103. This may include creating, modifying, or recalling a digital data
file, for example.

[0047] In step 310, the user may associate the print job with a particular printer.
This may be done by specifying the printer name, address, physical location, etc.
Alternatively, this may be done by choosing an appropriate printer driver available in the
job submission client 103. An association is optional.

[0048] In step 316, the user submits the print job to the job store 140.

[0049] In step 323, a printer pulls a print job from the job store 140. For example,
an available printer may send a pull command 234 to the job store 140. Alternatively, if

the user has associated the print job with a particular printer, then the print job may be

-12-
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pushed to the printer, or alternatively only the designated printer may be allowed to pull
the print job.

[0050] In this manner, the printing system 100 may perform pull-based printing,
push-based printing, or both. Pull-based printing according to the invention therefore
may be integrated into a traditional push-based printing system, or may retain push-
based printing functionality for users who desire such functionality.

[0051] FIG. 4 is a flowchart 400 of a printing method according to yet another
embodiment of the invention. In step 402, the user prepares a print job in the job
submission client 103, as previously discussed.

[0052] In step 407, the print job is submitted to the job store 140, as previously
described.

[0053] In step 411, the user provides a user authentication information at the
particular printer 110. The user authentication information may be a fingerprint reading,
may be entry of an identifier code, may be a scan of an ID badge or ID card, or may be
any other manner of biometric information.

[0054] The user authentication information may be submitted in a suitable
encrypted form and may be stored in the job store 140 along with the submitted print
job. This may be done by the user prior to job submission if the user has a password
protected account in the job store 140. Therefore, any job that the user submits to the
job store 140 may include the appropriate authentication information. As a result, when
the user wants to print, the print job is submitted to the printer and the information is

compared with the information in the job store 140 before allowing the printer to pull the
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print job. Presenting the user authentication at the printer may also act as a trigger.for
the pull command.

[0055] In addition, in one embodiment, the document produced by the job store
driver is encrypted and remains encrypted until decrypted by the printer or output
device. In this embodiment, the production driver does not need to understand the
content of the store job in order to pass it on to the printer or output device.

[0056] In step 417, the particular printer 110 may request the association of a print
job (from the authenticated user) to the printer 110. In response, the job store 140
creates the association.

[0057] In step 426, a printer pulls the authenticated print job and prints it. The print
job therefore may be printed in response to the user authentication information input.
The print job may be pulled from the job store 140 by the authenticated printer 110 and
printed. Alternatively, if the user has associated the print job with a particular printer,
then the print job may be pushed to the authenticating printer, or only the authenticating
printer may be allowed to pull the print job.

[0058] FIG. 5 is a flowchart 500 of a printing method according to yet another
embodiment of the invention. In step 504, the user prepares a print job in the job
submission client 103, as previously discussed.

[0059] In step 509, the print job is submitted to the job store 140, as previously
described.

[0060] In step 514, a printer 110 broadcasts printer information. The broadcast
may occur at any time, and may be substantially continuous. A user can use the printer

information to form an association of the print job to the printer 110. This may be
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desirable if the job submission client 103 comprises a portable electronic device 165. In
this situation, the user may want to print to a printer located nearby. Therefore, in order
to facilitate printing, it is desirable that such a portable electronic device 165 be able to
send a print job to a specific printer. This enables a mobile, temporary, or guest user of
the printing system 100 to print without having to go through a complex and time-
consuming process of configuring the portable electronic device 165, sending the print
job to a printer, and then finding the printing printer.

[0061] In one embodiment, a wireless beacon 218 broadcasts printer information
(see FIG. 2 and accompanying discussion). In another embodiment, the broadcast may
comprise a physical code 221 displayed on an exterior of the printer. The physical code
221 may be electronically readable by a portable electronic device 165, such as by a
scanner communicating with the portable electronic device 165.

[0062] In step 520, the portable electronic device 165 receives the printer
information. This may include receiving and decoding a wireless broadcast from the
beacon 218, optically/electronically scanning a bar code or other code on the printer
110, etc. Alternatively, if the printer information is included in the physical code 221, the
code may be entered into the portable electronic device 165 by the user.

[0063] In step 526, the portable electronic device 165 associates the printer
information with the submitted print job. In one embodiment, the portable electronic
device 165 may be used as a remote confrol device for the printing system 100. The
portable electronic device 165 may communicate with both the job store 140 (such as
through a wireleés LAN, for example), and the printer 110 (such as through a beacon

218, for example) in order to associate the print job with the printer 110. In this mode,
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the print job does not originate from the portable electronic device 165, but instead
originates from a job submission client 103 of the network 106. The portable electronic
device 165 just acts as a remote control mechanism that is capable of performing a job
association and triggering a pull command from a printer.

[0064] Alternatively, the portable electronic device 165 may act as a job
submission client. The portable electronic device 165 may create a print job and send
the print job to the job store 140 (similar to any other job submission client 103). The
portable electronic device 165 thus does not need to store any drivers required by the
printers of the printing system 100.

[0065] In step 536, a particular printer 110 pulls and prints the print job.
Furthermore, the particular printer 110 may pull any print job that includes a
corresponding printer information. Therefore, the printer 110 may issue two types of
pull commands. One type of pull command may include information regarding a
specific print job the printer 110 wants to pull. This information may be obtained from a
user ID associated with a print job, thus printing the job of the user. The second type of
pull command requests any print jobs associated with the particular printer, i.e., pulling
any print job that specifies the pulling printer. If no response is received, the printer 110
may then issue a generic, non-specific pull command. The print job therefore may be
printed in response to the receipt of the printer information.

[0066] FIG. 6 is a flowchart 600 of a printer operation method according to yet
another embodiment of the invention. This flowchart reflects one printer operation
embodiment in the printing system 100. [n step 602, the printer 110 requests

associated print jobs from the job store 140. For example, the printer 110 may request
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any print jobs authenticated at the printer 110, or may request print jobs identified and
associated through a beacon 218 or physical code 221. The physical code 221 and
beacon 218 may be used by the portable electronic device 165 to associate the print job
with the printer 110. This mechanism allows a printer 110 to advertise its name,
address, location, etc., to the portable electronic device 165.

[0067] In step 604, if there are any print jobs, the method proceeds fo step 624;
otherwise it branches to step 610.

[0068] In step 610, the method waits a predetermined wait time for user input and
then proceeds to step 616.

[0069] In step 616, if an input (i.e., a print job) has been received, the method
proceeds to step 618; otherwise it branches back to step 602.

[0070] In step 618, the print job is associated with the printer 110 and the method
branches back to step 602.

[0071] In step 624, the printer obtains job information from the job store 140. The
job information may include a job size, a job priority, etc.

[0072] In step 627, the printer 110 determines whether it is able to print. For
example, the printer may check a toner level, a paper level, an idle status, etc. If the
printer is able to print, it proceeds to step 643; otherwise it branches to step 629.
[0073] In step 629, the printer sends a decline message to the job store 140 that
informs the job store 140 that the printer declines (i.e., is unable to perform) the print
jol-o. As a result, the job store 140 associates the print job with another printer. In this

manner, the printing system 100 may automatically manage the print jobs to be printed,
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and may re-route print jobs based on printer availability. Consequently, the user may
not have to investigate and reprint a print job if there is a problem.

[0074] In step 643, the printer 110 pulls the print job from the job store 140 and
prints it. The method then loops back to 602 and waits for another print occurrence.
[0075] FIG. 7 is a flowchart 700 of a job store operation according to yet another
embodiment of the invention. In step 703, the job store is initiated, such as through
initiation of the printing system 100, etc. This is typically done only at start-up. The job
store 140 at startup may perform any necessary housekeeping duties, including
initializing a table of available printers in the printing system 100. Therefore, when a
new printer 110 is added to the printing system 100, the printer information of the new
printer is added to this table and the job store 140 is automatically informed of the new
printer being added. Consequently, an addition of a new printer 110 only requirés a
configuration change in the job store 140, instead of requiring a reconfiguration at every
job submission client 103.

[0076] In step 708, the job store 140 determines whether a job information request
has been received. If it has, the method branches to step 712; otherwise the method
proceeds to step 722.

[0077] In step 712, the requested job information is sent to the requesting printer.
The job information may be retrieved from the printer information storage 147 of the job
store 140, for example. The request scenario may include a printer 110 inquiring
whether there are any print jobs associated with that printer 110. In this manner, a
printer 110 may pull and print jobs that have been associated with a particular printer.

The method then branches back to step 706.
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[0078] In step 722, the job store 140 determines whether a job association change
has been requested. This may occur, for example, if a user decides to re-route the print
job to a different printer. Alternatively, this may occur if the user has performed some
printer specification after submitting a print job, such as providing a user authentication
input, receiving printer information from a beacon, etc. In this manner, the user may
select and configure a submitted print job in order to control the printing process. If an
association change has been received, the method branches to step 724; otherwise it
proceeds to step 731.

[0079] In step 724, the job store 140 changes the job association for the
corresponding print job and branches back to step 706. The job association may
control which printer pulls the print job or which printer receives the pushed print job.
[0080] In step 731, the job store 140 determines whether a pull request has been
received from a printer 110. If a pull request has been received, the method branches
to step 735; otherwise it proceeds to step 744.

[0081] In step 735, in response to a pull request from a printer 110, the job store
140 sends the requested print job to the requesting printer 110. The method then
branches back to step 706.

[0082] In step 744, the job store 140 determines whether a print job has been
declined. The declined print job may be a pushed print job or a pulled print job. A print
job may be declined for various reasons, such as for example, the particular printer
being out of paper, out of toner, or busy. If the print job has been declined, the method

branches to step 749; otherwise the method loops back to step 706.
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[0083] In step 749, the job association for the declined print job is changed. For
example, if the original printer is unable to print for any reason, the job store 140 may
change the job association to either push the print job to another printer or allow another
printer to pull the print job.

[0084] The printing system 100 according to the invention may be applied to any
computer system that includes multiple printers. It may also include any system
wherein usér authentication is required for printing. Furthermore, it may apply to any
system where user may want to print from a portable electronic device 165, but yet
without difficult set-up or configuration. The system may include a portable electronic
device 165 that acts as a job submission client 103. All output jobs may be routed
through the job store 140, as the job store 140 may include any necessary drivers for
printers (or other output devices) and may use an internal job store driver to perform a
job transformation in one location, instead of at different job submission clients 103.
[0085] The invention differs from the prior art in that in the prior art a printer does
not pull a print job. Moreover, in the prior art a printer does not broadcast printer
information. In addition, in the prior art a presentation output device does not pull output
jobs. Furthermore, in the prior art a portable electronic device cannot receive printer
information broadcast from a printer, enabling the user to print without having to
manually configure the portable electronic device.

[0086] The invention further differs from the prior art in that the prior art requires an
update of all relevant job submission clients 103 when a new printer is added to a prior

art printing system. The prior art also requires knowledge of printer characteristics upon
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job submission. The prior art does not allow dynamic rerouting of print jobs if a chosen
printer is malfunctioning.

[0087] The prior art is not capable of using a portable electronic device as a remote
control mechanism and does not allow printers to broadcast information to proximity
located devices. The prior art does not Iet a portable electronic device print without
installing a driver for at least one of the printers in the prior art printing system.

[0088] Pull-based printing according to the invention provides several benefits.

The user does not need to know a printer's name, address, or characteristics, i.e., what
driver to use, for example. The user does not need to worry about changes to the
printing system 100. The printing system 100 reacts appropriately and automatically to
a print job. The printing system 100 can provide a pull-based printing capability along
with a user authentication capability. Moreover, the printing system 100 according to
the invention can provide a pull-based printing capability for mobile devices. The pull
printing capability enables the printer to perform the jobs it can print and reroute print
jobs that cannot be successfully performed. In addition, the printing system 100 and the

components thereof may also perform a traditional push-based printing..
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We claim:

1. A presentation output system, comprising:

a digital computer network;

one or more job éubmission clients communicating over said digital computer
network;

a job store communicating over said digital network, with said job store accepting
and holding output jobs from said plurality of job submission clients; and

one or more presentation output devices, with said one or more presentation
output devices communicating over said digital network and pulling said output jobs

from said job store for outputting.

2. The presentation output system of claim 1, wherein a new presentation
output device added to said output system automatically informs said job store that said

new presentation device is being added.
3. The presentation output system of claim 1, with said memory further

including a decryption routine and wherein an output job is encrypted by a job

submission client and is decrypted by a receiving presentation output device.
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4, The presentation output system of claim 1, with said job store further
comprising:

a job storage storing one or more display jobs to be displayed; and

a driver storage storing one or more presentation output device drivers;

wherein said job store receives a display job submission from a job submission
client, receives a pull command from a presentation output device, and provides said

display job to said presentation output device.
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5. A printing method, comprising the steps of:
submitting a print job from a job submission client to a job store;
pulling said print job from said job store to a printer; and

printing said print job in said printer.

6. The method of claim 5, further comprising the step of re-directing said

print job to another printer before the printing step if said printer declines said print job.

7. The method of claim 5, further comprising the step of associating said

print job with said printer before the pulling step.

8. The method of claim 5, further comprising the steps of:

broadcasting a printer information from a printer;

receiving said printer information in a portable electronic device; and

associating said printer information with a print job in said portable electronic
device;

wherein the submitting comprises submitting said print job from said portable

electronic device to said job store.

9. The method of claim 5, further comprising the step of associating said
print job with said printer in response to a printer information included in said print job,
and wherein said printer information is wirelessly broadcast by said printer and received

in a portable electronic device.
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10.  The method of claim 5, further comprising the step of authenticating a user

corresponding to said print job, with the authenticating occurring before the pulling step.
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