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VIRTUAL PRINTER

BACKGROUND OF 0
1. vention:

The present invention relates to apparatus'and_
methods for controlling the configuration of a printer
and, in particular embodiments, for allowing a user to
select a printer default configuration from a plurality
of preset default configurations to contrcl a printer
connected in a multiple work station network.

2. Description of Related Art:

In a typical computer printer,'it is necessary to
establish a default configuration. Typically; the
‘printer has a default configuration set by the user or
preset by the manufacturer. Default configurations
comprise sets of instructions for controlling certain

- parameters of the printing operations performed by the

printer, including, but not limited to, fonts, paper

- sizes, page description languages, finishing options and

stackers. Data or instructions for setting the default
configuration are typically stored in a memory circuit
within the printer. '

In a typical network system, e.g., wherein one or
more printers are connected, through a network
communications link; to a plurality of individual work .
stations (e.g., personal computer terminals), each
printer will have a preset default configuration, as
discussed above. Each work station accessing a printer
must operate with the default configuration set for that
printer. It is often the case in a multiple work
station network that the user of one work station will
require a printer default configuration different than
the printer default configuration required by the user
of another work station.

If more than one printer is connected in the
network, each printer may have a default configuration
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different from the default configuration set for thg;
other printers in the network. Any one printer may be
selectively accessed by a work station user by selecting
that printer’s network port. In this regard, by
connecting a plurality of printers in the network
through a corresponding plurality of network ports, a
work station user may select the printer (and, thus, the
default configuration set for that printer) to
accommodate that user’s printing needs.

However, the cost of including multiple printers in
a network can be relatively high, especially where a
large number of printers (and default configurations)
are required. Moreover, the physical capabilities of
the work stations or the network communications link may
limit the number of printer network ports (and, thﬁs,
the number of printers having different default
configurations) operable in the network. Thus, there is
a need in the industry for an economical system which
allows work stations in a network to operate with
multiple printer default configurations, e.g., by
allowing the work station users to select any one of the
multiple prinﬁer default configurations. .

o) S H

In a network, a device typically has a.unique
communications protocol address for each protocol
compatible therewith. In embodiments of the present
invention, the print server responds to multiple
protocol addresses. Each address to which the print
server responds is uniquely associated'with a default
configuration. '

' In accordance with one embodiment of the invention,
a printer is selectively controlled to operate as any
one of a plurality of "Virtual Printers." Each "Virtual
Printer" has a default configuration which differs from

. the default configuration of the other "Virtual

Printers.” 1In this regard, a single printer'connected
in a network through a single printer network interface
can bg operated in accordance with any one of the plural

2
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default configurations.

A work station user selects a desired printer
default configuration by selecting a unique
communications protocol address associated with that
default configuration. By directing the print data to
the selected communications protdcol address, the _
printer automatically assumes the default configuration
associated with that address. Default configuration
setting circuitry provided, e.g., in a circuit card
installed in the printer, is programmed to respond to
the communications protocol address and, via a look-up
table, provide instructions for implementing the default
configuration associated with the address. The printer
is then configured in accordance with the selected
default configuration.

If the same work station user or' another work
station user desires a different printer default
configuration, the new default configuration is selected
by that user and print data sent from that work station
is directed to the communications protocol address
associated with the new default cbnfiguration. The
default configuration setting circuitry provides
instructions for implementing the default configuration

‘associated with the communications protocol address in

the.smanner discussed above, such that the printer is
then configured in accordance with the new default
configuration. - ' '

In this regard, print data for a plurality of
printer default configurations can be sent through a
single printer network interface to a single printeré
The printer can be configured in accordance with any one
of the plural default configurations, thus obviating the
need to connect a plurality of printers (each having a
different default configuration) through a plurality of
printer ports in the network. As a result, considerable
cost in providing a separate printer for each default
configuration can be avoided. 1In addition, with the
reduction in individual printers connected in the
network, the number of printer pdrts needed in the

3
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network may be reduced. 6ther objects, benefits and
features of the present invention will be apparent from
the following description. '

BRIEF DESCRIPTION OF THE DRAWINGS:

The detailed description will be made with
reference to the accompanying drawings, wherein like

‘numerals designate corresponding parts in the several

figures.

FIGURE 1 is a block diagram of a computer network
employing an embodiment of the present invention.

' FIGURE 2 is a block diagram representing the
computer network of Figure 1, as perceived by a work
station user.

FIGURE 3 is a block diagram representing a look-up
table of a printer default configuration control circuit
indexed by the communications protocol address in
accordance with an embodiment of the present invention.

FIGURE 4 is a block diagram of the network shown in
Figure 1, with a further representation of internal
architecture of the printer shown in Figure 1.

AILED S N REF H

The following detailed description is of the best
presently contemplated mode of carrying out the
invention. This description is not to be taken in a
limiting sense, -but is made merely for the purpose of
illustrating the general principles of embodiments of
the invention. The scope of the invention is best
defined by the appended claims.

As discussed above, in one embodiment of the
invention, a printer is selectively controlled to
operate as any one of a plurality of "Virtual Printers."
Each Virtual Printer has a default configuration which
differs from the default configuration of the other
Virtual Printers. 1In this regard, a single printer
connected in a network through'a single printer network
interface can be operated in accordance with any one of
the plural default configurations.
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~ Figure 1 is a block diagram of a computer network
10 in which a number of individual work stations are
connected, through a network communications link, to a
printer station. The individual work stations, shown at
reference numbers 12 and 14, may be, for example,
personal computer terminals (PCs). The printer station
may comprise, for example, an ink jet printer (with a
default configuration control circuit as discussed
beloﬁ) as shown at reference character 16. Figure 1
also shows a host/server station 18 connected in the

network. A network communications link 20 interconnects

the above discussed stations 12-18. _

‘The default configuration, with which the printer
16 operates for any given printing job, is controlled by
a default configuration control circuit 22. 1In the
illustrated embodiment, the circuit 22 is provided_in a
circuit card mounted inside of the printer housing.
However, it will be understood that, in other
embodiments, the circuit 22 may be provided external to
the printer housing or otherwise suitably connected
between the print_engine and the printer network
interface. ' ' .

In response to print job signals sent from a work

station 12 - or 14 or from a host server, the circuit 22

selects a set of default configuration instructions from
a pfﬁrality of sets of such instructions. The selected
set of instructions are provided to the general default
control circuitry of the printer to set the printer’s

‘default configuration. The selection of the particular

set of default configuration instructions is controlled
by the user’s selection of the communications protocol
address associated with the default configuration.

The printer 16, with the control circuit 22, has
multiple default configurations, each designated as a
"virtual Printer". Circuit 22 could be implemented in
hardware and/or software. Each Virtual Printer is
associated with a unique communications protocol
address. When accessing'the'printer, the user of the
accessing work station, e.g., work station 12, directs
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the print job to the communications protocol address of
the Virtual Printer with the default configuration
desired by the user.

As discussed below, upon receiving the print job

from work station 12, the circuit 22 recognizes the

communications protocol address as being associated with
one of the Virtual Printers. The circuit 22 then
provides the printer 16 with printer default
configuration instructions for the Virtual Printer

'associated with the communications protocol address. In

response to the instructions from circuit 22, the
printer 16 is automatically set to the default

- configuration specified for the virtual Printer

associated with the communications protocol address
selected at the work station 12, without manual action
on the operator control panel of the printer. With the
printer 16 set in accordance with the selected default
configuration, the print job from the work station 12 is
processed by the printer. : -

_ ‘The circuit 22 includes an address processing
circuit and a look-up table and associated memory for
storing a plurality of default configuration instruction
sets with a corresponding plurality of communications
protocol addresses. The circuit 22 receives a print
data®signal from the work station 12 directed to the
selected communications protocol address. The circuit

- 22 processes the communications protocol address and

provides the default configuration instruction set
corresponding to the communications protocol address in
the look-up table, for setting the printer 16 with a
particular default configuration (or Virtual Printer).
Thus, the work station user can set the physical printer
16 to any one of the plurality of default configurations
(Virtuai Printers) by selecting the associated
communications protocol address and sending the print
job signals to that address. '

"In this manner, the physigal.printér 16 appears to
the work station user as a plurality of Virtual
Printers, each of which are uniquely addressable.
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Figure 2 is a block diagram representing this user
perceived arrangement with two Virtuallprintérs 24 and
26. Figure 2 also shows a'“Queué/Spocler” for each
Virtual Printer, as perceived by the work station'usér.
The "Queue/Spooler" function may actually be performed
by the Host/Server 18 (Figure 1) or the work station
itself.

Figure 3 is a block diagram representing the look-
up table for the circuit 22. Each box on the right side
of Figure 3 corresponds to an addressable location of a
memory circuit wherein.the printer default conflguration
instructions. for a particular Virtual Printer are
stored. The communications protocol address provided
from the work station is converted into a table index
and the virtual printer configuration :instructions
corresponding to the table index are provided to
configure the physical printer 16 for the print job
provided by the work station. The memory circuit may be
provided as part of the printer’s general memory circuit
or may'be provided as an additional circuit internal or
external to the printer'housiﬁg.

Figure 4 is a block diagram of the network shown in
Figure 1, with a further representation of internal
_arcp;;ecture of tne_printer 16 and the printer network
interface. The printer network interface 28 connects
the rest of the printer with the network communications
link 20. A print services controller 30 provides the
general processing functions for operating the print
engine 32, including monitoring the system for status
and for faults, such as the occurrence of low toner or a
paper jam. In this embodiment, the processor and look-
up table for the printer default configuration control
circuit 22 is included in the controller 30. Thus, the
printer default configuration control circuit 22 may be
providéd within the printer’s general control circuitry.
Alternatively it may be provided, as discuised above, in
a circuit card added to the printer’s ordinary control
circuitry or as an external circuit, external to the
printer housing and located after the printer network
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interface. .
Figure 4 also shows further printer components,
including PostScript Emulation and PCL Emulation

~circuits 34 and 36 and a Command and Status circuit 3s.

‘The emulation circuits 34 and 36 function, generally to

interpret print job data and provide print engine
control signals to the print engine 32. Emulation
circuit 34 operates for POSTSCRIPT (trademark) and ADOBE
(trademark) type printers and emulation circuit 36
operates for HEWLETT PACKARD (trademark) type printers.
Further embodiments may have emulation circuits for
other types of printers. _

The Command and Status circuit 38 receives signals
from the print services controller 30, the'emulation
circuits 34 and 36 and the print engine 32 and provides
control signals to the print services.controller and the
emulation circuits, e.g., for the fault monitoring
functions, etc. The print engine 32 may be, for example
a 30 PPM (page-per-minute) print engine. Print engine
control signals from the emulators 34 and 36 control the

. print ehgine 32 to print on a print medium, such as

paper 40.

In operation, a work station user selects a first
printer default configuration_for'a first print job.
Thergupon the data for the first print job is sent to
the first communications protocol address exclusively
associated with the selected default configuration. The
work station may be controlled, e.gq., by software which
provides user prompting indicia on the work station
terminal for instructing a user to make a default
configuration selection via the work station key board.
Alternatively, the work station may be programmed to
automatically select a particular default configuration.

Default configquration setting circuitry 22
provided, e.g., in the printer, responds to the first
communications protocol address and, via a look-up
table, provides instructions for implementing the
default configuration associated with the first
communications protocol address. The printer is then
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cohfigured as a first virtual Printer, in accordance
with the selected default configuration.

If a second work station user, or the same work
station user,'selects a second default configuration for
second print job, the print data for the second print
job is sent to a second communications protocol address
(associated with the second default configuration). The
default cohfiguration setting circuitry 22 responds to
the second communications protocol address and, via the
look-up table, provides instructions for implemehting
the default configuration associated with the second
communications protocol address. The printer is then
configured as a second Virtual Printer, in accordance
with the second default configuration.

- By sending print data for a further print job to
the first communications protocol address, the printer
default configuration of the first Virtual Printer will
be restored for the further print job. In addition to
the default configuration for each Virtual Printer, the
context (or active configuration) of each Virtual
Printer is optionally preserved (e.g., via a memory
circuit as discussed above) and may be restored between
print jobs. Thus, if, for example, the user of the
first work station was using, as an active
conffauration, a form blank and had printed a completed
form using the first Virtual Printer, upon restoring the
first Virtual Printer, the user would also restore the
form blank. This can be extremely efficient and cost
saving in networks wherein a particular context is used
over and over by the same or different work station
users. '

Consider, for example, a computer network in an
accounting firm, wherein several accountants are
connected, via their individual work stations to a
computer network. An accountant may wish to £ill out a
first form blank (e.g., a tax form 1040A) for one client
and a second form blank (e.g.,_a'balance sheet form) for
another client. Assuming that the first and second
blank forms are implemented by software, e.g., via a
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template 'in a word processing software (e. g.,
WORDPERFECT, a trademark), the accountant first selects
the template for the first form blank, fills in the
blanks with appropriate information and sends the data
as a print job to the first Virtual Printer. i

The accountant then selects the template for the

_second form blank, fills in the blanks with appropriate

information and sends the data as a print job to the

~second Virtual Printer. If, at a later time, the

accountant wishes to fill out the first form blank for
yet another client, the accountant may access the first
Virtual Printer and thereby not only restore the default
configuration associated with the first Virtual Printer,
but also restore the context of the print job previously
sent to the first Virtual Printer, i.e., the form blank
for the first form. Additionally, if a second
accountant in the network wishes to f£ill out the'second
form blank for yet another client, the second accountant
may access the second Virtual Printer and thereby
restore the default configuration associated with the
second Virtual Printer and the second form blank.

.While the above example relates to a network in an
accounting office, wherein various "contexts" comprise
accounting forms, it will be understood that further
embodiments of the invention may be configured for other
typés of office, lab, academic or other applications.
Other types of "contexts" may be law forms, letter -
heads, blank graphs or tables, architectural,
engineering or artistic drawings, or the like.

According to embodiments of the invention, multiple
simultaneous communications protocols (e.g., LAT,
TCP/IP, ETHERTALK (all believed to be trademarks), or

the like) may be used and the Virtual Printers will be

uniquely addressed in each available protocol.
Priorities may be provided, e.g., by the end user, for
goverhing the order in which multiple simultaneous print
requests would be processed by the printer.

In further embodiments, the printer would
automatically track resources used by each Virtual

10
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Printer. Such resources may include, but are not
limited to, images printed, physical sheets printed and

. bytes processed. In response to a command issued by an

end user, the printer will provide a report and/or reset
the resource statistics for all or a selected number of
Virtual Printers. In preferred embodiments, a portion .
of the memory associated with the look-up table is
devoted to this tracking and reporting feature.

The presently disclosed embodiments are to be
considered in all respects as illustrative and not
restrictive. The scope of the invention being indicated
by the appended claims, rather than the foregoing
description, and all changes which come within the
meaning and range'of equivalency of the claims are,
therefore, intended to be embraced therein.

11
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WHAT IS CLAIMED IS: .

1. A method of setting a printer default
configuration for a printer, the method comprising the
steps of:

providing print job data;

5 directing the print job data to an address
associated with a printer default configuration;
setting a printef in accordance with the default
configuration associated with the address, in response
- to the direction of print job data to the address; and
10 - operating the printer in accordance with the print
job data and the default configuration assoclated with
the address.

2. A method as recited in claim 1, wherein the
15 = step of setting the printer comprisés the stepé of:
associating, in a look-up table, the address with a -
stored set of printer default’ configuratlon
instructions; and
_setting the printer in accordance with the set of
20 - printer default configuration instructions associated
with the address.

3. A method as recited in clain 1, further
compfising the steps of: _
25 storing print job context data for a stored set of
printer default configuration instructions; and
recalling stored print job context data upon
setting the printer in accordance with the set of
printer default configuration instructions.

30
' 4. A method as recited in claim 1, wherein the step
of directing the print job data comprises the step of
transmitting a signal to the printer, the signal having
a first component corresponding to the priht job data
35 and a second component corresponding to the selected

address.
5. A method of setting the printer default

12
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configuration of a printer linked to a first [user work]
data transmission station, the method comprising the
steps of: , '

(a) providing a look-up table and associated memory
for a plurality of communications protocol addresses-and
a corresponding plurality of printer default |
configuration control instructions, wherein each
communications protocol address is uniquely associated
with a respective set Qf'printer default configuration
control instructions stored in the memory; '

(b) selecting a first communications protocol
address with the first data transmission station;

(c) directing a data signal for a first print job
from the first data transmission station to the first
communications protocol address;

(d) setting the default configuration of the

_printer in accordance with the printef default

35

configuration control instructions associated in the
look-up table with the first communications protocol
address; and

(e) operating the printer in accordance with the
first print job data and the default configuration
associated with the first communications protocol
address.

) ’6. A method as recited in claim 5, wherein a second
data transmission station_is linked tq'the'printer, the
method further comprising: o

(£) selecting a second communications protocol.
address with the second data-transmissidn station;

(g) directing a data signal for a second print job
from the second data transmission station to the second
communications protocol address; and '

following step (e):

(h) setting the default configuration of the
printer in accordance with the printer default
configuration control instructions associated in the
look-up table with the second communications protocol
address; and ' .

13
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(i) operating the printer in accordance with the
second print job data and the default configuration
associated with'the first communications protocol

.address.

7. A method as recited in claim 6, wherein:

the step of directing a data signal for the first
print job comprises the steps of appending a signal
corresponding to the first communications protocol
address to the data signal; and transﬁitting the first
print job data signal and appended address signal to the

‘printer; and

the step of directing a data signal for the second
print job comprises the steps of appending a signal
corresponding to the second communications protocol
address to the data signal; and transmitting the second
print job data signal and appended address signal to the
printer. '

8. A method as recited in claim 5, wherein the
Step of directing a data signal for the first print job
comprises the steps of: : '
appending a signal corresponding to the first
communications protocol address to the data signal; and
' transmitting the first print job data signal and
appended address signal to the printer.

9. A method as recited in claim S, vherein a second

. data transmission station is linked to the printer, the

method further comprising:

(f) selecting a second communications protocol
address with the second data transmission station;

(g) directing a data signal for a second print job
from the second data transmission station to the second

communications protocol address; and

(h) associating a respective priority'ﬁith the

-first and second communications protocol addresses;

(i) determining which of the first and second
communica-tions protocol addresses has higher priority;

14
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(j) setting the default configuration of the
printer in accordance with the printer default
configuration control instructions associated in the
look-up table with the higher priority comﬁunications
protocol address;

(k) operating the printer in accordance with the
default configuration associated with the higher
prlorlty communications protocol address and in
accordance with the print job data from the data
transmission station with which the higher priority
communications protocol édd:ess was selected.

' '10. A method as recited in claim 9, wherein, after
step (k), the method further comprises the steps of:

(1) setting the default configuration of the
printer in accordance with the printef default
configuration control instructions associated in the
look-up table with the lower priority communications
protocol address; '

(m) operating the printer in accordance with the
default configuration associated with the lower priority
communications protocol address having and in accordance

- with the print job data from the user work station with

25

30

35

which the lower priority communications protocol address
was BSelected.

11. A method as recited in claim 6, further
doﬁprising the step of recording the amount of print
units printed with the default configuration of the
printer set in accordance with the printer default
configuration control instructions associated with each
of the first and sécond communications protocol address.

12. A method as recited in claim 6, wherein the
step of recording comprises recording at least one of
the number of sheets printed, the number of bytes '

‘processed and the amount of image printed.

13. Apparatus for setting the default configuration

15
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of a printer, the apparatus comprising:

an electronic circuit having a look-up table and
associated memory for a plurality of communications
protocol addresses and a corresponding plurality of
printer default configuration control instructions,

wherein each communications protocol address is uniquely

associated in the look-up table with a respective set of
printer default configuration control instructions
stored in the memory;

- a data transmission station having means for
providing a data signal for a print job and means for
selecting a communications protocol address and
providing an address signal corresponding'to the
selected address]; '

transmission means for'transmitting the print job
data signal to the selected address; énd

default control means for setting the printer in
accordance with the default contiguration associated
with the address.

14. In a network having at least one user work

‘station and at least one printer station coupled to the

user work station by a communications network link, the
printer station including a printer responsive to a set
of'd%fault configuration control instructions for
setting the printer’s default configuration, the
improvement comprising apparatus for controlling the
printer’s default configuration including:

loock-up table and associated memory circuitry,
coupled to the network communications link, for a
plurality of communications protocol addresses and a
corresponding plurality of printer default configuration
control instructions, wherein each communications
protocol addresS'is uhiquely associated in the look=-up
table with a respective set of printer default
configuration control instructions stored in the memory;

means, associated with the at least one user work
station, for selecting a communications protocol address
and transmitting a signal corresponding to print data to

16
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the selected communications protocolladdress, through
the network communications link; and

means, associated with the look-up table circuitry,
for providing the set of printer default configuration
control instructions associated in the look-up table
with the communications protocol address to which the
print data signal is sent, for setting the printer’s
default configuration.

15. Apparatus as recited in claim 14, further
comprising '

means for storing print job context for each
printer default configuration; and '

means for recalling the print job context stored

. for a printer default configuration upon setting the

printer with the printer default configuration.

16. Apparatus as recited in claim 15, wherein the
print job context comprises print data corresponding to
a blank form.

17. Apparatus as recited in claim 14, further
comprising means for recording the amount of print units
prinjed with the default configuration of the printer
set in accordance with each respective set of printer
default configuration control instructions included in
the look-up table.

18. Apparatus as recited in claim 17, wherein the
print units comprise at least one of the number of
sheets printed, the number of bytes processed and the
amount of page images printed.

19. A method as recited in claim 1, further
comprising the step of recording multiple values, each
respective value corresponding to the amount of print
units printed with the printer operatlng in accordance
with a respective default configuration.

R ' 17
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20, Apparaﬁus as recited in claim 6, further
comprising means for recording first and second prlnting
amount values, the first printing amount value
corresponding to the amount of print units printed with
the default configuration of the printer set in
accordance with the set of printer default configuration
control instruction associated with the first
communications protocol address and the second printing
amount value corresponding to the amount of print units
printed with the default configuration of the printer
set in accordance with the set of printer default
configuration control instruction associated with the

second communications protocol address.

21. A method as recited in claim 5, further
comprising the steps of:
storing print job context data for a stored set of

'printer default configuration instructions; and

recalling stored print job context data upon
setting the printer in accordance with the set of
printer default configuration instructions for which the

" print job context is_stored.

22. Apparatus as recited in claim 14, further
compwising means for recording multiple values, each
respective value corresponding to the amount of print
units printed with the default configuration of the
printer set in accordance with a respective one of the

sets of printer default configuration control

instructions included in the look-up table.

23. A network comprising:

a communications network link;

a first data transmission station for transmitting
first ptint job data on the communications network link
to a first communications protocol address;

a second data transmission station for transmitting
second print job data on the communications network link
to a second communications protocol address;

18
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at least one printer station coupled to the
communications network link for receiving the first and
second print job data, the printer station ihcluding a
printer responsive to a set of configuration control
instructions for setting the printer’s configuration;

table and associated memory circuitry for a
plurality of communications protocol addresses and a
corresponding plurality of printer configuration
control instructions, wherein each communications
protocol address, including each of the first and second
communications protocol'addresses, is associated in t~e
table with a respective set of printer configuration

- control instructions stored in the memory;

said table and associated memory éircuitry coupled
to the network communications link, for providing the
set of printer configuration control instructions
associated in the table with the first communications
protocol address, to set the printer’s configuration for
the first print job data, and for providing the set of
printer configuration control instructions associated in
the table with the second communications protocol
address, to set the printer’s éonfiquration for the
second print job data. |

"24, Apparatus as recited in claim 23, further
compfisinq context data storage circhitry associated
with the .table and associated memory circuitry, for
storing a print.job context for the printer
configuration associated in the table with the first
communications protocol address and for recalling a
stored print job context upon setting the printer with
the printer configuration associated in the table with
the first communications protocol address.

25. Apparatus as recited in claim 24, wherein the
print job context comprises print data corresponding to
a blank form.

26. Apparatus as recited in claim 23, further

19
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comprising means for recording the amount of:print units
printed with the configuration of the printer set in
accordance with each respective set of printer
configuration control instructions included in the
table.

27. Apparatus as recited in claim 26, wherein the
print units comprise at least one of the number of
sheets printed, the number of bytes processed and the
amount of page images printed.

28. Apparatus for setting the configuration of a
printer coupled to a network having a plurality of data
transmission stations, each data transmission station

_capable of directing a print job data signal to a

communications protocol address different from the
communication protocol address to which print job data
signal from at least one other data transmission station

is transmitted, the apparatus comprising: .

a network communications link circuit responsive to
a plurality of communications protocol addresses, for
receiving print job data directed to any one of the

'~ plurality of communications protocol addresses;

a table and associated memory circuit for relating
a p}a;ality of communications protocol addresses to a
corresponding plurality of printer configuration control
instructions, wherein each: communications protocol
address is associated in the table with a respective set
of printer control instructions stored in the meﬁory,
the table and associated memory circuit being
operatively coupled to the network communications link
circuit, to provide a set of printer configuration
control instructions associated in the tahle_ﬁith the
communications protocol address to which each print job
data received by the network communications link circuit
is directed.

29. Apparatus as recited in claim 28, further
comprising context data storage circuitry associated

20
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with the table and associated memory circuitry, for
storing a print job context for the printer
configuration associated in the table with one of said
_ communications protocol addresses and for recalling a
5 stored print job context upon setting the printer with
the printer configuration associated in the table with
said one communications protocoi address.

30. Apparatus as recited in claim 29, wherein the
10 print job context comprises print data corresponding to
a blank fornm.

31. Apparatus as recited in claim 28, further
comprising means for recording multiple printing amount
1S - values, each respective printing amount value
corresponding to the amount of print units printed with
the printer operating in accordance with a respective
printer configuration.

20 32, Apparatus as recited in claim 31, wherein the
print units comprise at least one of the number of
sheets printed, the number of bytes processed and the
‘amount of page images printed.

25 r‘aa. Apparatus as recited in claim 28, further
comprising priority means for associating a respective
priority with each respective communications protocol
address and for ‘controlling the table and associated
memory circuit to provide sets of printer configuration

30 control instructions in a chronological order, the
chronological order being dependent upon the priorities
associated with the communications protocol addresses
that are associated in the table with the printer
configuration control instructions provided by the

35 priority means.

34. Printihg'apparatus operable to be coupled to a
network having a plurality of data transmission

stations, each data transmission station capable of

21
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directing a print job data signal to a communications
protocol address different from the épmmunication
protocol address to which print job data signal from at
least one other data transmission station is

5  transmitted, the printing apparatus comprising:

- a printer operable according to printer
configuration control instructions for printing data
corresponding to print job data signals;

a network communications link circuit responsive to

10 a plurality of communications protocol addresses, for
receiving print job data directed to any one of the
plurality of communications protocol addresses;

a table and associated memory circuit for relating
a plurality of communications protocol addresses to a _

15 correspondihg plurality of printer configuration control
instructions, wherein each communications protocol
address is associated in the table with a respective set
of printer control instructions stored in the memory,
the table and associated memory circuit being _

20 operatively coupled to the network communications link
circuit and the printer, to provide the printer with a
set of printer configuration control instructions
associated in the table with the communications protocol
‘address to which each print job data received by the

25 .neﬁﬁsrk communications link circuit is directed.

35. Apparatus as recited in clain 34, further
comprising context data storagé ciréuitry associated
with the table and associated memory circuitry, for

30 storing a print job context for the printer
configuration associated in the table with one of said
communications pfotocol addresses and for recalling a
stored print job context upon providing the printer with
the printer configuration assbéiated in the table with

35 said one communications protocol address.

36.'Apparatus as recited in claim 35, wherein the
print job context comprlses print data corresponding to

a blank form.

22
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37. Apparatus as recited in claim 34, further
comprising means for recording multiple printing amount
values, each respective printing amount value
corresponding to the amount of print units printed with
the printer operating in accordance with a respective
printer configuration.

38. Apparatus as recited in claim 37, wherein the
print units comprise at least one of the number of
sheets printed, the number of bytes processed and the
amount of page images printed.

39. Apparatus as recited in claim 34, further
comprising priority means for associating a respective
priority with each respective communications protocol
address and for controlling the table and associated
memory circuit to provide sets of printer configuration
control instructions in a chronological order, the
chronological order beihq dependent upon the priorities
associated with the communications protocol addresses
that are associated in the table with the printer
configuration control instructions provxded by the
prlorlty means.

. : :
40. Apparatus for setting a printer configuration
for a printer in accordance with print job data directed
to a communications protocol address associated with the
printer, the apparatus comprising:

- printer setting means for associating the
communications protocol address to which the print job

. data is directed with a printer configuration and for

setting the printer in accordance with the configuration
associated with the communications protocol address, in
response to the direction of print job data to the
communications protocol address; and

printer operating means for operating the printer
in accordance with the print job data and the
configuration associated with the communications

23
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protocol address.

41. Apparatus as recited in claim 40, wherein the
printer setting means comprises a table and associated
memory circuit for relating a plurality of
communications protocol addresses to a corresponding
plurality of printer configuration control
instructions, wherein each communications protocol
address is associated in the table with a respective set
of printer control instructions stored in the memory,
the table and associated memory circuit being
operatively coupled to the printer, to provide the
printer with a set of printer configuration control
instructions associated in the table with the
communications protocol address to which the print job
data is directed.

42. A network comprising:

a communications network link;

first and second data transmission stations, each
coupled to the communications network link, for

- transmitting print job data over the communications

25

30

network link to first and second communications protocol
addresses, respectively; .
a printer station coupled to the communications

‘network link, responsive to print job data transmitted
by -shid first and second data transmission stations over

the communications network 1link to said first and second
protocol addresses, respectively, and supporting at
least a first and a second printer configuration, said
printer station comprising a controller: (a) for setting

- the printer station to said first printer configuration

35

in response. to print job data received from said first
data transmission station over the communications
network link to said first protocol address, and (b) fér
setting the printer station to said second printer
configuration in response to print job data received
from said second data transmission station over the
communications network link to said second protocol
address.

24
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'43. A printer station supporting a plurality of
different printer configurations and adapted for
coupling to a communi-cations network link, said printer
station comprising a controller, resﬁonsive to print job
data received over the communications network link to a
plurality of different communications protocol
addresses, for setting the printer station to one of
said plurality of different printer configurations as a
function of the communications protocol address to which

print job data is transmitted.

44. A controller for use in a printer station
supporting a plurality of different printer
configurations and adapted for coupling to a
communications network link, said controller having

‘means responsive to print job data received over the

25

30

35

communications network link to a plurility of different

communications protocol addresses, for setting the
printer station to one of said plurality of different
printer configurations as a function of the
communications protocol address to which print job data
is transmitted. '

45. Apparatus for setting a printer configuration
for a printer in accordance with print job data directed
to’d’commupications protocol address associated with the
printer, the apparatus comprising a controller for
associating the communications protocol address to
which the print'job data is directed with a printér
configuration and for setting the printer in accordance

.with the configuration associated with the

communications protocol address, in response to the
direction of print job data to the communications
protocol address.

'46. Apparatus as recited in claim 45, wherein the
controller comprises a table and associated memory
circuit for relating a plurality of communications
protocol addresses to a corresponding plurality of

25
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printer configuration control instructions, wherein each
communications protocol address is associated in the
table with a respective set of printer control
instructions stored in the memory, the table and

5 associated memory circuit being operatively coupled to
the printer, to provide the printer with a set of
printer configuration control instructions associated in
the table with the communications protocol address to
which the print job data is directed.

10
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ABSTRACT:

A work station user selects a desired printer
default configuration. Thereupon an address exclusively
associated with the selected default coﬁfiguration is

5 appended to the print data sent from the work station to
the printer. Default configuration setting circuitry
provided, e.g., in a circuit card installed in the
printer receives the address and, via a look-up table,
provides instructions for implementing the default

io0 configuration associated with the address. The printer

is then configured in accordance with the selected
default configuration.

27
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BACKGROUND OF THE INV ON

Field of the Invention
The present invention relates to apparatus and

methods for controlling the configuration of a printer
and, in particular embodiments, for allowing a user to
select a printer default configuration from a plurality
of preset default configurations to control a printer
connected in a multiple work station network.

Descripti o elated

In a typical computer'priqter, it is necessary to
establish a default configuration. Typically, the
printer has a default configuration set by the user or
preset by the manufacturer. Default configurations
comprise sets of instructions for controlling certain
parameters of the printing operations performed by the
printer, including, but not limited to, fonts, paper
sizes, page description languages, finiéhing options
and stackers. Data or instructions for setting the
default configuration are typically stored in a memory
circuit within the printer. |

In a typizal network system, e.g., wherein one or
more printers are connected, through a network
communications link, to a plurality of 1nd1v1dua1 work
stations (e.g., personal computer terminals), each
printer will have a preset default configuration, as
discussed above. Each work station accessing a printer
must operate with the default configuration set for
that printer. It is often the case in a multiple work
station network that the user of one work station will
require a printer default configuration different than

the printer default configuration required by the user

of another—un:k_§§§tlon.
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If more than one printer is connected in the
network, each printer may have a default configuration
different from the default configuration set for the

other printers in the network.

Any one printer may be

selectivély accessed by a work station user by

selecting that printer’s network port.

by connecting a plurality of'printers in the network
through a corresponding plurality of network ports, a

work station user may select the printer (and, thus,
the default configuration set for that printer) to
accommodate that user’s printing needs..

In this regard,

However, the cost of including multiple printers in

a network can be relatively high, especially where a-

large number of printers (and default configurations)
are required. Moreover, the physical capabilities of
the work stations or the network communications link

may limit the number of printer network ports (and,
thus, the number of printers having different default
configurations) operable in the network. Thus, there
is a need in the industry for.an economical system
which allows work stations in a network to operate with
multiple printer default configurations, e.g., by
allowing the work station useré to select any one of
the multiple printer default configurations.

Y OF D O

In a network, a device typically has a unique

communications protocol address for each protocol
compatible therewith. In embodiments of the present
invention, the print server responds to multiple
protocol addresses. Each address to which the print
server responds is uniquely associated with a default

configuration.

In accordance with one embodiment of the invention,
a printer is selectively controlled to operate as any
one of a plurality of "Virtual Printers." Each
"Virtual Printer" has a default configuration which

REPLACEMFST < 7FT
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differs from the default configuration of the other
"Virtual Printers." 1In this regard, a single printer
connected in a network through a single printer network
interface can be operated in accordance with any one of
the plural default configurations.

A work station user selects a desired printer
default configuration by selecting a unique
communications protocol address associated with that

" default configuration. By directing the print data to

the selected communications protocol address, the
printer automatically assumes the default configuration
associated with that address. Default cbnfiguration
setting circuitry provided, e.g., in a circuit card
installed in the printer, is programmed to respond to
the communications protocol address and, via a look-up

* table, provide instructions for implementing the

default configuration associated with the address. The
printer is then configured in accordance with the
selected default configuration.

If the same work station user or another work
station user desires a different printer default
configuration, the new default configufétion is
selected by that user and print data sent from that
work station is directed to the communications protocol
address associated with the new default configuration.
The default configuration setting circuitry provides

‘instructions for implementing the default configuration

associated with the communications protocol address in
the manner discussed above, such that the printer is
then configured in accordance with the new default
configuration.

In this regard, print data for a plurality of
printer default configurations can be sent through a
single printer network interface to a single printer.
The printer can be configured in accordance with any
one of the plural default configurations, thus
obviating the need to connect a plurality of printers
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(éach having'a different default configuration) through
a plurality of printer ports in the network. &As a
result, considerable cost in providing a separate
printer for each default configuration can be avoided.
In addition, with the reduction in individual printers
connected in the network, the number of printer ports
needed in the network may be reduced. Other objects,
benefits and features of the present invention will be
apparent from the following description.

B F_DESCR ON O WINGS

The detailed description will be made with
reference to the accompanying drawings, wherein like
numerals designate corresponding parts in the several
figures. -

' FIGURE 1 is a block diagram of a computer network
employind an embodiment of the present invention.

FIGURE 2 is a block diagram representing the
computer network of Figure 1, as perceived by a work
station user. . '

FIGURE 3 is a block diagram representing a look-up
table of a printer default configuration control
circuit indexed by the communications protocol address
in accordance with an embodiment of the present
invention. '

FIGURE 4 is a block diagram of the network shown in
Figure 1, with a further representation of internal
architecture of the printer shown in Figure 1.

DETATILED DESCRIPTION OF PREFERRED EMBODIMENTS

The following detailed description is of the best
presently contemplated mode of carrying out the
invention. This description is not to be taken in a
limiting sense, but is made merely for the purpose of
illustrating the general principles of embodiments of
the invention. The scope of the invention is best
defined by the i

appended
REPLA_GEMENT SHEET
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As disdussed.above, in one embadiment of the
invention, a printer is selectively controlled to
- operate as any one of a plurality of "Virtual
Printers." Each Virtual Printer has a default
5 configuration which differs from the default
configuration of the other Virtual Printers. 1In this
regard, a single printer connected in a network through
a single printer network interface can be operated in
accordance with any one of the plural default
10 configurations.
Figure 1 is a block diagram of a computer network
10 in which a number of individual work stations are
connectéd, through a network communications link, to a
printer station. The individual work stations, shown
15 at reference numbers 12 and 14, may be, for example,
.personal computer terminals (PCs). The printer station
may comprise, for example, an ink jet printer (with a
default configuratjon control circuit as discussed
below) as shown at reference character 16. Figure 1
20 also shows a host/server station 18 connected in the
network. A network communlcatlons llnk 20
interconnects the above discussed statlons i2-18.
The default configuration, with which the printer
16 operates for any given printing job, is controlled
25 by a default configuration control circuit 22. 1In the
illustrated emhodiment, the circuit 22 is provided in a
circuit card mounted inside of the printer housing.
However, it will be understocd that, in other
embodiments, the circuit 22 may be provided external to
30 the printer housing or otherwise suitably connected |
between the ﬁrint engine'and the printer network
interface.
In response to print job signals sent from a work
station 12 or 14 or from a host server, the circuit 22
3s selects a set of default configuration instructions
from_a plurality of sets of such instructions. The
" sele of instructions are provided to the
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the printer’s default configuration. The selection of
the particular set of default configuration
instructions is controlled by the user’s selection of
the communications protocol address associated with the
default configuration.

The printer 16, with the control circuit 22, has
multiple default configurations, each designated as a
"yirtual Printer". Circuit 22 could be implemented in
hardware and/or software. Each Virtual Printer is
associated with a unigue communications protocol
address. When accessing the printer, the user of the
accessing work station, e.g., work station 12, directs
the print job to the communications protocecl address of

the Virtual Printer with the default configuration
desired by-the user.

As discussed below, upon receiving the print job
from work station 12, the circuit 22 recognizes the
communications protocol address as being associated
with one of the Virtual Pringefs. The circuit 22 then
provides the printer 16 with printer default
configuration instructions for the Virtual Printer
associated with the communications protocol address.
In response to the instructions from circuit 22, the
printer 16 is automatically set to the defaﬁlt
conficuration specified for the Virtual Printer
associated with the communications protoceol address
selected at the work station 12, without manual action
on the operator control'panel_of the printer. With the
printer 16 set in accordance with the selected default
configuration, the print job from the work station 12
is processed by the printer.

The circuit 22 includes an address processing
circuit and a look-up table and associated memory for
storing a plurality of default configuration
instruction sets with a corresponding plurality of
communications protocol addresses. The circuit 22

- This Sheet Has Been Replaced .
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directed to the selected communications protocol
address. The circuit 22 processes the communications
protocoi address and provides the default configuration
instruction set corresponding to the communications
protocol address in the look-up table, for setting the
printer 16 with a particular default configuration (or
Virtual Printer). Thus, the work station user can set
the physical printer 16 to'any one of the plurality of
default configurations (Virtual Printers) by selecting
the associated communications protocol address and
sending the print job signals to that address.

- In this manner, the physical printer 16 appears to
the work station user as a plurality of Virtual

. Printers, each of which are uniquely addressable.

Figure 2 is a block'diagram representing this user
perceived arrangement with two Virtual printers 24 and
26. Figure 2 also shows a "“Queue/Spooler" for each
Virtual Printer, as perceived by the work station user.
The "Queue/Spooler" function may actually'be performed
by the Host/Server 18 (Figure 1) or the work station
itself. ’

Figure 3 is a block diagram representing the look-
up table for the circuit 22. Each box on the right
side of Figure 3 cdrresponds to an addressable location
of a memory circuit wherein the printer default
configuration instructions for a particular Virtual
Printer are stored. The communications protocol
address provided from the work station is converted
into a table index and the virtual printer
configuration instructions corresponding to the table
index are provided to configure the physical printer 16
for the print job provided by the work station. The
memory circuit may be provided as part of the printer’s
general memory circuit or may be provided as an
additional circuit internal or external to the printer

housing.
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Figure 4 is a block diagram of the network shown in
Figure 1, with a further representation of internal
architecture of the printer 16 and the printer network
interface. The printer network interface 28 connects
the rest of the printer with the network communications
link 20. A print services controller 30 provides the
general processing functions for operatiné the print
engine 32, including monitoring the system for status
and for faults, such as the occurrence of low toner or
a paper jam. In this embodiment, the processor and
look~up table for the printer default configuration
control circuit 22 is included in the controller 30.
Thus, the printer default configuration control circuit
22 may be provided within the printer’s general control

circuitry. Alternatively ‘it may be provided, as
~discussed above, in a circuit card added to the

printer’s ordinary control circuitry or as an external
circuit, external to the printer housing and located
after the printer network interface.

. Figure 4 also shows further printer components,
including PostScript Emulation and PCL Emulation
circuits 34 and 36 and a Command and Status circuit 38.
The emulation circuits 34 and 36 function, generally to
interpret print job data and provide print engine
control signals to the print engine 32. Emulation
circrit 34 operates for POSTSCRIPT (trademark) and
ADOBE (trademark) type printers and emulation circuit
36 operates for HEWLETT PACKARD (trademark) type
printers. Further embodiments may have emulation
circuits for other types of printers.

The Command and Status circuit 38 receives signals
from the print services controller 30, the emulation
circuits 34 and 36 and the print engine 32 and provides
control signals to the print services controller and
the emulation circuits, e.g., for the fault monitoring
functions, etc. The print engine 32 may be, for
example a 30 PPM (page-per-minute) print engine. Print
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engine control signals from the emula®drs 34 and 36
control the print engine 32 to print on a print medium,

such as paper 40. N

In operation, a work station user selects a first
printer default configuration for a first print job.
Thereupon the data for the first print job is sent to
the first communications protocol address eiclusively
associated with the selected default configuration.
The work station may be controlled, e.g., by software
which provides user pfompting indicia on the work
station terminal for instructing a user to make a
default configuration selection via the work station
key board. Alternatively, the work station may be
programmed to automatically select a particular default

configuration. ,

Default configuration setting circuitry 22
provided, e.g., in the printer, responds to the first
communications protocol address and, via a look-up
table, provides instructions for implementing the
default configuratioﬁ associated with the first
communications protocol address. The printer is then
configured as a first Virtual Printer, in’ accordance
with the selected default configuration.

If a second work_station user, -or the same work
station user, selects a second default configuration
for second print job, the print data for the second
print job is sent to a second communications protocol
address (associated with the second default
configuration). The default configuration setting
cirpuitry 22 responds to the second communications
érotocol address and, via the look-up table, provides
instructions for implementing the default configuration
associated with the second communications protocol
address. The printer is then configured as a second
Virtual Printer, in accordance with the second default
configuration.

By sending print data for a further print job to

AR
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the first communications Protocol address, the printer

default configuration of the first Virtual Printer will
be restored for the further print job. 1In addition to
the default configuration for each Virtual Printer, the
context (or active configuration) of each Virtual
Printer is optionally preserved (e.g., via a memory
circuit as discussed above) and may be restored between
print jobs. Thus, if, for example, the user of the
first work station was using, as an active
configuration, a form blank and had'printed a completed
form using the first Virtual Printer, upon restoring
the first Virtual Printer, the user would also restore
the form blank. This can be extremely efficient and
cost saving in networks wherein a particular context is
used over and over by the same or different work

" station users.

Congider, for example, a computer network in an
accounting firm, wherein several accountants are
connected, via their 1nd1v1dua1 work stations to a
computer network. 'An accountant may wish to fill out a
first form blank (e.g., a tax form 10402) for one
client and a second form blank (e.g., a balance sheet
form) for another client. Assuming that the first and
second blank forms are implemented by software, e.g.,
via a template in a word processing software (e.g.,
WORDFERFECT, a trademark), the accountant first selects
the template for the first form blank, f£ills in the
blanks with appropriate information and sends the data
as a print job to the first Virtual Printer.

The accountant then selects the template for the
second form blank, fills in the blanks with appropriate
information and sends the data as a print job to the
second Virtual Printer. If, at a later time, the
accountant wishes to fill out.the first form blank for
yet another client, the accountant may access the first
Virtual Printer and thereby not only restore the
default configuration associated with the first Virtual
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Printer, but also restore the context ST THE Primt job
previously sent to the first Virtual Printer, i.e., the
form blank for the first form; Additionally, if a
second accountant in the network wishes to fill out the
second form blank for yet another client, the second
accountant may access the second Virtual Printer and
thereby restore the default configuration associated
with the second Virtual Printer and the second form
blank. _

While the above example relates to a network in an

accounting office, wherein various "contexts" comprise
accounting forms, it will be understood that further
embodiments of the invention may be configured for
other types of office, lab, academic or other
applications. Other types of "contexts" may be law

.forms, letter heads, blank graphs or tables,

architectural, engineering or artistic drawzngs, or the
like. ' ' _
According to embodiments of the invention, multiple

simultaneous communications protocols (e.g., LAT,
TCP/IP, ETHERTALK (all believed to be trademarks), or
the like) may be used and the Virtual Printers will be
uniquely addressed in each available protocol.
Priorities may be provided, e.g., by the end user, for
governing the order in which multiple simultaneous
print reques*s would be processed by the printer.

~ In further embodiments, the printer would |
automatically track resources used by each Virtual
Printer. Such resources may include, but are not
limited to, images printed, physical sheets printed and
bytes'processed. In response to a command issued by an
end user, the printer will provide a report and/or
reset the resource statistics for all or a selected
number of Virtual Printers. In preferred embodiments,
a portion of the memory associated with the look-up

. table is devoted to this tracking and reporting

feature.
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The presently disclosed embodiments are to be
considered in all respects as illustrative and not
restrictive. The scope of the invention being
indicated by the appended claims, rather than the
foregoing description, and all changes which come
within the meaning and range of equivalency of the
claims are, therefore, intended to be embraced'thereih.
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13.

WHAT IS CLAIMED IS:
1. A method of setting a printer default

configuration for a printer, the method comprising the
steps of:

providing print job data;

directing the print job data to an address
associated with a printer default configuration;’

setting a printer in accordance with the default
configuration associated with the address, in response
to the direction of print job data to the address; and

operating the printer in accordance with the'pfint
job data and the default configuration associated with
the address.

2. A method as recited in claim 1, wherein the
step of seﬁtinq the printer comprises the steps of:

associating, in a look-up table, the address with a
stored set of printer default configuration
instructions; and

setting the printer in accordance with the set of
printer default configuration instructions associated
with the address. :

3. A method as recited in claim 1, further
comprising the steps of:

storing print job context data for a stored set of
printer default configuration instructions; and

recalling stored print job context data upon
setting the printer in accordance with the set of
prigter default configuration instructions.

4. A method as recited in claim 1, wherein the step
of directing the print job data comprises the step of
transmitting a signal to the printer, the signal haviné
a first component corresponding to the print job data

and a second component corresponding to the selected
address.
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5. A method of setting the printer default
configuration of a printer linked to a first [user
work] data transmission station, the method comprising
the steps of:

(a) providing a look-up table and associated memory
for a plurality of communications protocol addresses
and a correspeonding plurality of printer default
configuration control instructions, wherein each .
communications protocol address is uniquely associated
with a respective set of printer default configuration

. control instructions stored in the memory;

(b) selecting a first communications protocol
address with the first data transmission station;

(c) di;ecting a data signal for a first print job
from the first data transmission station to the first
communiéat%pns protocol address;

(d) setting the default configuration of the
printer in accordance with the-printer default
configuration control instructions associated in the
look-up table with the first communications protocol
address; and ‘

(e) operating the printer in accordance with the
first print job data and the default configuration
associated with the first communications protocol
address. '

This Sheet Has Been Rerlaced




10

i5

20

25

30

REPLACEMEMTS 1 -
5 N O O

210CT 1996

15.

6. A method as recited in claim 5, wherein a second
data transmission station is linked to the printer, the
method further comprising:

(f) selecting a second communications protocol
address with the second data transmission station;

(g) directing a data signal for a second print job
from the second data transmission station to the second
communications protocol address; and

following step (e):

(h) setting the default configuration of the
printer in accordance with the printer default
configuration control instructions associated in the

look-up table with the second communications protocol

address; and

(i) operatlng the printer in accordance with the
second print job data and the default configuration
associated with the first communications protocol
address.

7. A method as recited in claim 6, wherein:

the step of directing a data signal for the first
print job comprises the steps of appendinéla signal
corresponding to the first communications protocol
address to the data signal; and transmitting the first
print job data signal and appended addfess signal to
the printer; zund _

the step of directing a data signal for the second
print job comprises the steps of appending a signal
corresponding to the second communications protocol '
address to the data signal; and transmitting the second
print job data signal and appended address signal to
the printer.

This Sheet Has Been Re[ilace




10

15

20

25

30

REPLAC T SHEET | A R

2 1 OCT 1996

l6.

8. A method as recited in claim 5, wherein the
step of directing a data signal for the first print job
comprises the steps of:

appending a signal corresponding to the first
communications protocol address to the data signal; and

transmitting the first print job data signal- and
appended address signal to the printer.

9. A method as recited in claim 5, wherein a second
data transmission station is linked to the printer, the
method further comprising: .

(f) selecting a second communications protocol
address with the second data transmission station;

(g) directing a data signal for a second print job
from the sSecond data transmission station to the second
communications protocol address; and

(h) aséociating a respective priority with the
first and second communications protocol addresses;

(i) determining which of the first and second
communica-tions protocol addresses has higher priority;

(j) setting the default configuration of the
printer in accordance with the printer default
configuration control instructions associated in the
look-up table with the higher priority communications
protocol address;

(.:) operating the printer in accordance with the
default configuration associated with the higher
priority communications protocol address and in
accordance with the print job data from the data
transmission station with which the higher priority
communications protocol address was selected. .
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10. A method as recited in claim 9, wherein, after
step (k), the method further comprises the steps of:
(1) setting the default configuratioﬁ of the

'printer in accordance with the printer default

configuration control instructions associated in the
look-up table with the lower priority communications
protocol address; |

(m) operating the printer in accordance with the
default configuration associated with the lower
priority communications protocol address having and in
accordance with the print job data from the user work
station with which the lower priority communications
protocol address was selected.

11. A method as recited in claim 6, further
comprising the step of recording the amount of print
units printed with the default configuration of the
printer set in accordance with the printer default

configuration control instructions associated with each

of the first and second communications protocol
address.

12. A method as recited in claim 6, wherein the
step of recording comprises recording at least one of
the number of sheets printed, the number of bytes
processed and *he amount of image printed.

* c L M S *
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13. Apparatus for setting the default conflguratlon
of a printer, the apparatus comprising:

an electronic circuit having a look-up table and
associated memory for a plurality of communications
protocol addresses and a corresponding plurality of
printer default configuration control instructions,
wherein each communications protocol address is
uniguely associated in the look-up table with a
respective set of printer default configuration control
instructions stored in the memory;

a data transmission station having means for
providing a data signal for a print job and means for

selecting a communications protocol address and

providing an.address signal corresponding to the
selected addresa]; '

transmigsion means for transmitting the print job
data signal to the selected address; and

default control means for setting the printer in
accordance with the default conf;gurat;on associated
with the address.
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14. In a network having at least one user work
station and at least ocne printer station coupled to the
user work station by a communications network link, the
printer station including a printer responsive to a set
of default configuration control instructions for
setting the printer’s default configuration, the
improvement comprising apparatus for controlling the
printer’s default configuration including: )

look-up table and associated memory circuitry,
coupled to the network communications link, for a
plurality of communications protocol addresses and a
corresponding plurality of printer default
configuration control instructions, wherein each
communications protocol address is uniquely associated

in the look-up table with d@ respective set of printer

- default configuration control instructions stored in

the memory;

means, associated.with the at least one user work
station, for selecting a communications protocol
address and transmitting a signal corresponding to
print data to the selected communications protocol
address, through the network communicatioris link; and

means, associated with the look-up table circuitry,
for providing the set of printer default configuration
control instructions associated in the look-up table
with the communications protocol address to which the
print data signal is sent, for setting the printer’s
default .configuration.

. 15. Apparatus as recited in claim 14, further
comérising _

means for storing print job context for each
printer default conflguratzon, and

means for recalling the print job context stored
for a printer default conflgurat1on upon setting the

printer with the prin configuration.
REPLAGEMENT- SHEET
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20.

16. Apparatus as recited in claim 15, wherein the
print job context comprises print data corresponding to
a blank form.

17. Apparatus as recited in claim 14, further
comprising means for recording the amount of print
units printed with the default configuration of the
printer set in accordance with each respective set of
printer default configuration control instructions
included in the look-up table. '

18. Apparatus as recited in claim 17, wherein the
print units comprise at least one of the number of .

. sheets printed, the number of bytes processed and the

amount of page images printed.

19. A method as recited in claim 1, further
comprising the step of recording multiple values, each
respective value corresponding -to the amount of print
units printed with the printer qperating in accorgdance
with a respective default configuration.

20. Apparatus as recited in claim 6, further
comprising means for recording first and second
printing amount values, the first printing amount value
corresponding to the amount of print units printed with
the default configuration of the printer set in
accordance with the set of printer default

‘configuration control instruction associated with the

first communications protocol address and the second
printing amount value corresponding to the amount of
print units printed with the defauilt configuration of

. the printer set in accordance with the set of printer

default configuration control instruction associated
with the second communications protocecl address.
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21. A method as recited in claim 5, further
comprising the steps of:

storing print job context data for a stored set of
printer default configuration instructions; and

recalling stored print job context data upon
setting the printer in accordance with the set of
printer default configuration instructions for which
the print job context is stored.

22. Apparatus as recited in claim 14, further
comprising means for recording multiple values, each
respective value corresponding to the amount of print
units printed with the default configuration of the
printer set in accordance with a respective one of the
sets of printer default configuration control

- instructions included in the look-up table.
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22.

23. A network comprising:

a communications network link;

a first data transmission station for transmitting
first print job data on the communications network link
to a first communications protocol address;

a second data transmission station for transmitting
second print job data on the communications network
link to a second communications protocol address; -

at least one printer station coupled to the
communications network link for receiving the first and
second-print job data, the printer station including a
printer responsive to a set of configuration control
instructions for setting the printer’s configufation;

table and associated memory circuitry for a
plurality bf communications protocol addresses and a
corresponding plurality of printer configuration
control iﬂétructions, wherein ‘each communications
protocol address, including each of the first and
second communications protocol addresses, is associated
in t~e table with a respective set of printer
configuration control instructions stored in the
memory; ]

said table and associated memory circuitry coupled
to the network communications link, for providing the
set of printer configuration control instructions
assoc.ated in the table with the first communications
protocol address, to set the printer’s configuration
for the first print job data, and for providing the set
of printer configuration control instructions §
associated in the table with the second communications :
protocol address, to set the printer‘’s configuration
for the second print job data.
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24. Apparatus as recited in claim 23, further
comprising context data storage circuitry associated
with the .table and associated memory circuitry, for
storing a print job context for the printer .
configuration associated in the table with the first
communications protocol address and for recalling a
stored print job context upon setting the printer with
the printer Configuration associated in the table with
the first communications protocol address.

25. Apparatus as recited in claim 24, wherein the
print job context comprises print data corresponding to

‘a blank form.

26. Apparatus as recited in claim 23, further
comprising means for recording the amount of print

" units printed with the configuration of the printer set
-in accordance with each respective set of prinfer

configuration contrel instructions included in the
table.

27. Apparatus as recited in claim 26, wherein the
print units comprise at least one of the number of
sheets printed, the number of bytes“processed and the

~amount of page images printed.
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24.

28. Apparatus for setting the configuration of a
printer coupled to a network having a plurality of data
transmission stations, each data transmission station
capable of directing a print job data signal to a
communications protocol address different from the
communication protocol address to which print job data
signal from at least one other data transmission
station is transmitted, 'the apparatus compfising:

a network communications link circuit responsive to
a plurality of communications protocol addresses, for
receiving print job data directed to any one of the
plurality of communications protocol addresses;

a table and associated memory circuit for relating
a plurality of communications protocol addresses to a
corresponding plurality of printer cohfiguration
contrél instructions, wherein each communications
protocol address is associated in the table with a

- respective set of printer control instructions stored

in the memory, the tablé and associated memory circuit
being operatively coupled to the network communications
link circuit, to provide a set of printer configuration
control instructions associated in the table with the
communications protécol address to which each print job
data received by the network communications link
circuit is directed.

29. Apparatus as recited in claim 28, further
comprising context data storage circuitry associated
with the table and associated memory circuitry, for
storing a print job context for the printer
configuration associated in the table with one of said
communications protocol addresses and for recalling a
stored print job context upon setting the printer with
the printer configuration associated in the table with
said one communications protocol address.
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30. Apparatus as recited in claim 29, wherein the
print job context comprises print data corresponding to
a blank form. :

31. Apparatus as recited in claim 28, further
comprising means for recording multiple printing amount
values, each respective printing amount value
corresponding to the amount of print units printed with
the printer operating in accordance with a respective -
printer configuration.

32. Apparatus as recited in claim 31, wherein the

~ print units comprise at least one of the number of

sheets printed, the number of bytes processed and the

amount of page images printed.

33. Apparatus as recited in claim 28, further
comprising priority means for associating a respective
priority with each respective communications protocol
address and for controlling the table and associated
memory circuit to provide sets of printer configuration _
control instructions in a chronological order, the
chronological order beiﬁg dependent upon the priorities

associated with the communications protocol addresses

that are associated in the table with the printer
configuration contrel instructions provided by the
priority means.
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26.

34. Printing apparatus operable to be coupled to 2
network having a plurality of data transmis_sionr
stations, each data transmission station capable of
directing a print job data signal to a communications
protocol address different from the communication
protocol address to which print job data signal from at
least one other data transmission station is
transmitted, the printing apparatus comprising: .

a printer operable according to printer )
configuration control instructions for printing data
correspondirg to print job data signals;

a network communications link circuit responsive to
a pluraiity of communications protocol addresses, for

' receiving print job data directed to any one of the

plurality of communications protocol addresses;

a table and associated memory circuit for relating
a plurality of ‘communications protocol addresses to a
corresponding plurality of printer configuration
control instructions, wherein each communications
protocol address is associated in the table with a
respective set of printer control instructions stored
in the memory, the table and associated memory circuit
being operatively coupled to the network communications
link circuit and the printer, to provide the printer
with a set of printer configuration control
instrmictions associated in the table with the
communications protocol address to which each print Jjob
data received by thé network communications link
circuit is directed. |
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27.

35. Apparatus as recited in claim 34, further
comprising context data storage circuitry associated
with the table and associated memory circuitry, for
storing a pfint job context for the printer
bonfiguration associated in the table with one ofrsaid_
communications protocol addresses and for recalling a
stored print job context upon providing the printer
with the printer configuration associated in the table
with said one communications protocol address.

36. Apparatus as recited in claim 35, wherein the
prlnt job context comprzses print data corresponding to
a blank form.

~ 37. Apparatus as recited in claim 34, further
comprising means for recording multiple printing amount
values, each respective printiné'amount'value
corresponding to the.amount of print units printed with
the printer operating in accordance with a respective
printer configuration;

38. Apparatus as recited in claim 37, wherein the
print units comprise at least one of the number of
sheets printed, the number of bytes processed and the
amount of page.images printed.
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28.

39. Apparatus as recited in claim 34, further
comprising priority means for associating a'respective
priority with each respective communications protocol
address and for contrelling the table and associated
memory circuit to provide sets of printer configuration
control instructions in a chronological order, the
chronological order being dependent upon the pfiorities
associated with the communications protocol addresses
that are associated in the table with the printer
configuration control instructions provided by the
priority means.

40. Apparatus for setting a printer configuration
for a printer in accordance with print job data

‘directed to a communications protocol address

associatet w1th the printer, the apparatus compr151ng°

printer sett;ng means for associating the
communications protocol address to which the print job
data is directed with a printer configuration and for
setting the printer in accordance with the _
configuration associated with the communications
protocol address, in response to the direction of print
job data to the communications protocol address; and

printer operating means for operating the printer
in accordance with the print job data and the
configyuration associated with the communications
protocol address.-
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29.

41. Apparatus as recited in claim 40, wherein the
printer setting means comprises a table and associated
memory circuit for relating a plurality of
communications protocol addresses to a corresponding
plurality of printer configuration control
instructions, wherein each communications protocol
address is associated in the table with a respective
set of printer control instructions stored in the
memory, the table and associated memory circuit being
operatively coupled to the printer, to provide the
printer with a set of printer configuration control
instructions associated in the table with the
communications protocol address to which the prlnt job
data is directed.

42. A network comprising:

a communications network link;

first and second data transmission stations, each
coupled to the communications network link, for.
transmitting print job data over ‘the communications
network link to first and second communications
protocol addresses, respectively;

a printer station coupled to the communications
network link, responsive to print job data transmitted
by said first and second data transmission stations '
over the communications network link to said first and
second protocol! addresses, respectively, and supporting
at least a first and a second printer configuration,
said printer station comprising a controller: (a) for
setting the printer station to said first printer
configuration in response to print job data received
from said first data transmission station over the
communications network link to said first protocol
address, and (b) for setting the printer station to
Said second printer configuration in response to print
job data received from said second data transmission
station over the communications network link to said
Second protocol address. '
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43. a printer station supporting a plurality'of
different printer configurations and adapted for
coupling to a communi-cations network link, said
printer station comprising a controller, responsive to
print job data received over the communications netwprk
link to a plurality of different communications
protocol addresses, for setting the printer station to
one of said plurality of different printer
configurations as a function of the communications
protocol address to which print job data is

transmitted.

44. A controller for use in a printer station:
supporting a plurality of different printer

' configurations and adapted for coupling to a

communications network link, said controller having

" means responsive to print job data received over the

communications network link to a plurality of different
communications protocol ‘addresses, for setting the
printer station to one of said plurality of different
printer configurations as a function of the
communications protocol address to which print job data
is transmitted.

45. Apparatus for setting a printer configuration
for a printer in accordance with print job data
directed to a communications protocol address
associated with the printer, the apparatus comprising

.a controller for associating the communications
‘protocol address to which the print job data is

directed with a printer configuration and for setting
the printer in accordance with the configuration
associated with the communications protocol address, in
response to the direction of print job data to the
communications protocol address.
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31.

46. Apparatus as recited in claim 45, wherein the
controller comprises a table and associated memory
circuit for relating a plurality of communications
protocol addresses to a corresponding plurality of -
printer configuration control instructions, wherein
each communications protocol address is associated in
the table with a respective set of printer control
instructions stored in the memory, the table and
associated memory circuit being operatively coupled to
the printer, to provide the printer with a set. of
printer configuration control instructions associated
in the table with the communications protocol- address

_to which the print job data is directed.
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VIRTUAL PRINTER

ABSTRACT:

A work station user selects a desired printer
default configuration. Thereupon an address exclusively
associated with the selected default configuration is
appended to the print data sent from the work station to
the printer. Default configuration setting circuitry
provided, e.g., in a circuit card installed in the
printer receives the address and, via a look-up table,
provides instructions for implementing the default

. configuration associated with the address. The printer
'is then configured in accordance with the selected

default configuration.
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BACKGROUND OF NV
Field of the Invention

'The present invention relates to apparatus and
methods for controlling the configuration of a printer .
and, in particular embodiments, for allowing a user to
select a printer default configuration from a plurality
of preset default configurations to control a printer
connected in a multiple work station network.

De iptio R

. In a typical computer printer, it is necessary to
establish a default configuration. Typically, the
printer has a default configuration;set.hy the user or
preset by the manufacturer. Default configurations
comprise sets of instructions for controlling certain
parameters of’the-printing”operetions performed by the
prlnter, xncludzng, but not llmlted to, fonts, paper
'szzes, page descrzpt;on languages, fznzshlng options
;and stackers. Date or 1nstruct1ons_for settlng the
fdeJault conflgurat1on are’ typxcally stored 1n a memory

-'&czrcult wzthln the printer.---':

In a: typl sal network syétem, . g., wherein one or
more prznters are connecte&,.through a network
_communzcat1ons 11nk, to a plurality of individual work
':statlons (e.g., personal computer termznals), each
prlnter will have a preset default conflguratlon, as.
discussed above. Each work stet;on accessing a printer
must operate with the default configuration set for
that printer. It is often the case in a multiple work
station network that the user of ohetwork station will
require a printer default configuration different than
the printer default configuration required by the user
of another work station. REPLACEMENT SHEET
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If more than one printer is connected in the network, each printer may have a
default configuration different from the default configuration set for the other printers
in the network. Any one printer may be selectively accessed by a work station user
by selecting that printer’s network port. In this regard, by connecﬁng a plurality of
printers in the network through a corresponding plurality of network ports, a work
station user may select the pﬁnter (and, thus, the default configuration set for that
printer) to accommodate that user’s printing needs.

However, the cost of mcludmg multiple printers in a network can be relatlvely
high, especially where a large number of printers (and default configurations) are
required. Moreover, the physical capabilities of the work stations or the network
communications link may limit the number of printer network ports (and, thus, the
number of printers having different default configurations) operable in the network.

U.S. Patent No. 5075874 discloses a printer provided with a communications
interface having a plurality of input ports. Depending upon which input port receives
the print data to. be pnnted, the printer electronics selects an appropriate emulation
module (mcludmg a software driver) associated with it. :

U S ‘Patent No. 5050008 discloses a printer control system in which printer

. default parameters may be automatically selectively altered by means of a printer
| ":'_'mmahsatlon system. The pnnter may be operated from one of several datastream
'. formats. _

" U.S. Patent No. 5047957 describes a printer controller for a shared printer.
Different memories are employed for saving and retricving control data when the
printer 1s switched from one data processor to another.

There is a need in the industry for an economical system which allows work
stations in a network to operate with multiple printer default configurations, ¢.g. by
allowing the work station users to select any one of the multiple printer default
configurations.
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SUMMARY OF THE DISCLOSURE

In a network, a device typically has a unique communications protocol address
for each protocol compatible therewith. In embodiments of the present invention, the
print server responds to multiple protocol addresses. Each address to which the .print
server responds is uniquely associated with a default configuration.

In accordance with the invention, there is provided apparatus for setting a
printer configuration for a printer in accordance with print job data directed to a
communications protocol address associated with the printer, the apparatus
comprising a controller for associating the communications protocol address to which
the print job data is directed with a printer configuration, characterised in that the
. controller comprises a table and associated memory circuit for relating a plurality of
communications protocol addres.s&s to a corresponding plurality of printer
conﬁgﬁration control instructions, wherein each communications protocol address is
associated in the table with a respective set of printer configuration control
instructions stored in the memory, the table and associated memory circuit being
opm:ahvely coupleable to ‘a printer to provide the printer with a set of printer
conﬁguratlon conn'ol mstrucuons assoclated in the table with the commumcatlons
protocol address to wh1ch the prmt job: data is directed. |
_ The mventxon also prov1des a method of setting a printer default configuration
for a pnnter the method compnsmg the steps of: providing print job data; directing
the. pnnt job data to an ‘address. associated with a prmter defanlt configuration; setting
a pnnter in accordance with the default conﬁguratlon associated with the address, in
. response to the direction of print job dam to the address; and operating the printer in
accordance with the print job data and the default configuration assoclated with the
addr&ss characterised in that the step of setting the printer compnses the steps of:
assocla_tmg, in a look-up table, the address with a stored set of printer default

configuration instructions; and setting the printer in accordance with the set of printer
| default configuration instructions associated with the address.
Thus, a printer is selectively controlled to operate as any one of a plurality of

“Virtual Printers”. Each “Virtual Printer” has a default configuration which
REDLPCFZWF“T TUTET
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differs from the default configuration of the other
"Virtual Printers.”"” 1In this regard, a single printer
connected in a network through a single printer network
interface can be operated in accordance with any one of
the plural default configurations.

A work station user selects a desired printer
default configuration by selecting a unigue
communications protocol address associated with that
default configuration. By directing the print data to -
the selected communications protocol address, the
printer automatically assumes the default configuration
associated with that address. Default configuration
setting circuitry provided, e.g., in a circuit card
'instalied in the printer, is programmed to respond to
the communications protocol address and, via a look-up
table, provide instructions for implementing the
default configuration associated with the address. The
printer is then configured in accordance with the
selected default configuration.

If the same work station user or another work
station user desires a different printer default
configuration, the new default configquration is
selected by that user and print data sent from that
work station is directed to the communications protocol
address associated'With the new default configuration.
Thé default c¢onfiguration settinq circuitry providés
1nstruct10ns for 1mplement1ng the default configuration
assoczated with the communications protocol address in
the manner discussed above, such that the printer is
then configured in accordance with the new default
configuration. _

In this regard, print data for a plurality of
printer default configurations can be sent through a
single pfinter network interface to a single printer.
The printer can be configured in accordance with any -
cne of the plural default configurations, thus |
obviating the need to connect a plurality of printers
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(each having a different default configuration) through
- a plurality of printer ports in the network. As a
result, considerable cost in providing a separate
printer for each default configuration can be avoided.
' In addition, with the reduction in individual printers
connected in the network, the number of printer ports
needed in the network may be reduced. Other'objecps,
benefits and features of the present inventiéon will be
apparent from the following description.

OF : WINGS

The detailed description will be made with
reference to the accompanying drawings, wherein like
‘numerals designaté corresponding parts in the several
figures. ’

FIGURE 1 is a block diagram of a computer network
employing an embodiment of the present invention.

FIGURE 2 is a block diagram representing the
computer network of Figure 1, as percezved by a work
station user. . : .

FIGURE 3 is a block diagram representing a look-up
table of a printer defau;t,configuration control
circuit indexed by the"éommnnicatiohs protocol address
in accordance w;th an embodzment of the present
invention.. '

FIGURE 4 is a block d;agram of the network shown in
F1gure 1, with a further representation of internal
. architecture of the prlnter_shown 1n—Flgure 1.

DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS
The following detailed description is of the best
presently contemplated mode of carrying out the
invention. This description is not to be taken in a
limiﬁing sense, but is made merely for the purpose of
illustrating the general principles of embodiments of
the invention. The scope of the invention is best
defined by the appended claims. REPLACEMENT SHEET
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As discussed above, in ofie eémbodiment of the
invention, a printer is selectively controlled to
operate as any one of a plurality of "Virtual
Printers." Each Virtual Printer has a default
configuration which differs from the default
configuration of the other Virtual Printers. 1In this
regard, a single printer connected in a network through
a single printer network interface can be operated in
accordance with any one of the plural default
cohfigurations.

Figure 1 is a block diagram of a computer network
10 in which a number of individual work stations are
connected, through a network communications link, to a
. printer station. The individual work stations, shown
at reference numbers 12 and 14, may be, for example,
personal computer terminals (PCs). The printer station
may comprise, for example, an ink jet printer (with a
default configuration contrel circuit as discussed
below) as shown at reference character 16. Figure 1
also shows a host/server station 18 connected in the
network. A network communications link 20
interconnécts the-abové;discusséd,statibné.12-18.

The default configuration, with which the printer
" 16 operates-fcr'any given printing job, is controlled
by a default configuration control circuit 22. In the
illustrated emhodiment, the circuit 22 is provided in a
circuit card mounted inside of the printer housing.
However, it will be understood that, in other
embodiments, the circuit 22 may be provided external to
the printer housing or otherwise suitably connected
between the print engine and the printer network
interface. _ _

In response to print job signals sent from a work
~station 12 or 14 or from a host server, the circuit 22
selects a set of default configuration instructions
from a plurality of sets of such instructions. The
selected set of instructions are provided to the
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general default control circuiksy-ef-the—printe¥ to set
the printer’s default configuration. The selection of

the particular set of default configuration
instructions is controlled by the user’s selection of
the communications protocol address associated with the
default configuration.

The printer 16, with the control circuit 22, has
multiple default configurations, each designated as a
"yirtual Printer". Circuit 22 could be implemented in
hardware and/or software. Each Virtual Printer is
associated with a unigue communications protoccl
address. When accessing the printer, the user of the
accessing work station, e.g., work station 12, directs
.the print job to the communications protocol address of
the Virtual Printer with the default configuration
desired by-the user.

As discussed below, upon receiving the print job
from work station 12, the circuit 22 recognizes the
communications protocol address as being associated
with one of the Virtual Printefs. The circuit 22 then
provides the printer 16 with printer default
_édnfiguration instructions for the Virtual Printer

'?asscclated with the communlcatlons protocol address.

;.;In response to the 1nstructlons from circuit 22, the
'Tprlnter 16 is automatzcally set to the default
conficuration specified for the Virtual Printer
- associated with the communications protocol address
selected at the work station 12, without manual action
on the operator control panel of the printer. With the
printer 16 set in accordance with the selected default
configuration, the print job from the work station 12
is processed by the printer. )

The circuit 22 includes an address processing
circuit and a look-up table and associated memory for
~storing a plurality of default configuration '
instruction sets with a corresponding plurality of
communications protocol addresses. The circuit 22



| SHEET

REPLACEMENT SHEET

receives a print data signal from the work station 12
directed to the selected communications protocol
address. The circuit 22 processes the communications
protocol address and provides the default configuration
instruction set corresponding to the communications
protocol address in the look=-up table, for setting the
'printer 16 with a particular default configuration (or
Virtual Printer). Thus, the work station user can set
the physical printer 16 to any one of the plurality of
default configurations (Virtual Printers) by selecting
the associated communications protocol address and '
sending the print job signals to that address.

In this manner, the physical printer 16 appears to
" the work station user as a plurality of Virtual
Printers, each of which are uniquely addressable.
Figure 2 is a block diagram representing this user
perceived arrangement with two Virtual printers 24 and
26. Figure 2 also shows a "Queue/Spooler" for each
Virtual Printer, as perceived by the work station user.
The "Queue/Spooler" function'may actually be performed
by the Host/Server 18 (Flgure 1) or the work station
ltself.

Figure 3 is a hlock dxagram representing the look-
‘up table for the- c1rcu1t 22. Each box on the right
side of Figure 3 corresponds to an addressable location
of a memory circuit wherein the printer default

o uconfiguration instructions for a particular Virtual

Printer are stored. The communications protocol
address provided from the work station is converted
into a table index and the virtual printer
configuration instructions corresponding to the table
index are provided to configure the physical printer 16
for the print job provided by the work station. The
memory circuit may be provided as part of the printer’s
general memory circuit or may be provided as an
additional circuit internal or external to the printer
housing.
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Figure 4 is a block diagram—cf—the—aetwoik shown in

Figure 1, with a further representation of internal
architecture of the printer 16 and the printer network
interface. The printer network interface 28 connects

the rest of the printer with the network communications
link 20. A print services controller 30 Qrcvides the
general processing functions for operating the print
'engine 32, including monitoring the system for status
and for faults, such as the occcurrence of low toner or
a paper jam. In this embodiment, the processor and
look-up table for the printer default configuration
control circuit 22 is included in the controller 30.
Thus, the printer default configuration centrol circuit
" 22 may be provided within the printer’s general control
circuitry. Alternatively ‘it may be provided, as
discussed above, in a circuit card added to the
printer’s ordinary control circuitry or as an external
circuit, external to the printer housing and located
after the printer network interface.

. Figure 4 also shows further printer components,
including PostScript Emulation and PCL Emulation
circuits 34 and 36 and a Command and Status circuit 38.
The emulation circuits 34 and 36 function, generally to
interpret print job data and provide print engine
control signals to the print engine 32. Emulation
circrit 34 operates for POSTSCRIPT (trademark) and
ADOBE (trademark) type printers and emulation circuit
36 operates for HEWLETT PACKARD (trademark) type
printers. Further embodiméents may have emulation
circuits for other types of printers.

The Command and Status circuit 38 receives signals
from the print services controller 30, the emulation
circuits 34 and 36 and the print engine 32 and provides
control signals to the print services controller and
the emulation circuits, e.g., for the fault monitoring
functions, etc. The print engine 32 may be, for
exanmple a 30 PPM (page-per-minute) print engine. Print
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engine control signals fromithe—emulaters—34—and 36
control the print engine 32 to print on a print medium,
such as paper 40.

In operation, a work station user selects a first
printer default configuration for a first print job.
Thereupon the data for the first print job is sent to -
the first communications protocol address exclusively
associated with the selected default configuration.
The work station may be controlled, e.g., by software
which provides user prompting indicia on the work
station terminal for instructing a user to make a
default configuration selection via the work station
key board. Alternatively, the work station may be
programmed to automatically select a particular default
configuration. '

Default configuration setting circuitry 22
provided, e.g., in the printer, responds to the first
communications protocol address and, via a look-up
table, provides ihstructicns for implementing the
default configuration associated with the first
communications protdcolheddress; The'printer is then
conf;gured as a first Vlrtual -Printer,  in’ accordance
with the selected default conflguratlon.

If a second work sta:;on.user, or the same work
station user, selectstawéecenéﬁdefault configuration
for second print job, -the=printfdata for the second
'prlnt job is sent to a second communications protocol
address (associated with the second default
configuration). The default.eonfzguratlon setting
cirguitry 22 responds to the second communications
ﬁrotocol address and, via the look-up table, provides
instructions for implementing the default configuration
associated with the second communications protocol
address. The prlnter is then configured as a second
Virtual Printer, in accordance with the second default
configuration.

By sending print data for a further priht job to
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default configuration of the first Virtual Printer will
be restored for the further print job. In addition to
the default configuration for each Virtual Printer, the
context (or active configuration) of each virtual
Printer is optionally preserved (e.g., via a memory
circuit as discussed above) and may be restored between .
print jobs. Thus, if, for example, the user of the
first work station was using, as an active
configuration, a form blank and had printed a completed
form using the first Virtual Printer, upon restoring
the first Virtual Printer, the user would also restore
the form blank. This can be extremely efficient and
‘cost saving in networks wherein a particular context is
used over and over by the same or different work
station users. |

Congider, for example, a computer network in an
accounting firm, wherein several accountants are
connected, via their individual work stations to a
compﬁter rietwork. An accoun;aﬂt may wish to £ill out a
first form blank (e.g., a tax form 1040A) for one
client and a second form blank (e.g., a balance sheet
form) for another client. Assuming that the first and
second blank forms are implemented by software, e.g.,
via a template in a word processing software (e.g.,
WORDFERFECT, a trademark), the accountant first selects
the template for the first form blank, fills in the
blanks with appropriate information and sends the data
as a print job to the first Virtual Printer.

The accountant then selects the fempiate for the
second form blank, fills in the blanks with appropriate
information and sends the data as a print job to the
second Virtual Printer. If, at a later time, the
accountant wishes to fill out the first form blank for
yet another client, the accountant may access the first
Virtual Printer and thereby not only restore the
default configuration associated with the first Virtual
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Printer, but also restore the context of the print job
previously sent to the first Virtual Printer, i.e., the
form blank for the first form. Additionally, if a
second accountant in the network wishes to fill out the
second form blank for yet another client, the second
accountant may access the second Virtual Printer and
théreby restore the default configuration associated
with the second Virtual Printer and the second form
blank. '

While the above example relates to a network in an

.t

accounting office, wherein various "contexts" comprise
accounting forms, it will be understood that further
embodiments of the invention may be configured for
other types of office, lab, academic or other
applications. Other types of "contexts" may be law
forms, letter heads, blank graphs or tables, .
architectural, engineering or artistic drawings, or the
like. .. -

According to embodiments of the invention, multiple
simultaneocus communications protocols (e.g., LAT,
TCP/IP, ETHERTALK (all believed to be trademarks), or
the like) may bé used and the Virtual Printers will be
uniquely addressed in each available protocol.
Priorities may be provided, e.g., by the end user, for
governing the order in which multiple simultaneous
print regques*s would be processed by the printer.

In further embodiments, the printer would
automatically tréck.resources.used by each Virtual
Printer. Such resources may include, but are not
limited to, images printed, physical sheets printed and
bytes processed. In'respohse to a command issued by an
end user, the printer will provide a report and/or
reset the resource statistics for all or a selected
number of Virtual Printers. In preferred embodiments,
a portion of the memory associated with the look-up
table is devoted to this tracking and reporting
feature. ' '
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The presently disclosed embodiments are to be
considered in all respects as illustrative and not
restrictive. The scope of the invention being
indicated by the appended claims, rather than the
foregoing description, and all changes which come
within the meaning and range of equivalency of the
claims are, therefore, intended to be gmbraced.thereih.
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CLAIMS
1.  Apparatus for setting a printer configuration for a printer (16) in accordance

with print job data directed to a communications protocol address associated with the
printer, the apparatus comprising a controller (22,30) for associating the
communications protocol address to which the print job data is directed with a printer *
configuration, characterised in that the controller (22,30) comprises a table and
associated memory circuit for relating a plurality of communications protocol
addresses to a corresponding plurality of printer configuration control instructions,
wherein each communications protocol address is associated in the table with a
respective set of printer configuration control instructions stored in the memory, the
table and associated memory circuit being operatively coupleable to a printer (16) to
provide the printer with a set of printer configuration control instructions associated in

. the table with the communications protocol address to which the print job data is
directed. '

2. Apparatus according to claim 1, further comprising:

at least one data transmission station (‘1‘2,14,_18) having means for providing a
data signal for a print job and means for selecting a communications protocol address:
and providing an address signal conéspondingﬁ to the selected address; and

transmission means (20) for transmitting the print job data signal to the
selected address; and wherein said controller (22,30) comprises

an electronic circuit (22) providing said look-up table and associated memory
for a plurality of communications protbcol addresses and a corresponding plurality of
printer default configuration control instructions, wherein each communications
protocol address is uniquely associated in the look-up table with a re-spective set of
printer default configuration control instructions stored in the memory; and

default control means for setting the printer in accordance with the default
configuration associated with the selected address.

3. Apparatus according to claim 2, for setting the configuration of a printer (16)
coupled to a network having a plurality of said data transmission stations (12,14,18),
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each data transmission station being capable of directing a print job data signal to a
communications protocol address different from the communication protocol address
to which print job data signal from at least one other data transmission station is
transmitted, the apparatus comprising:

a network communications link circuit (20,28) responsive to a plurality of
communications protocol addresses, for receiving print job data directed to any one of
the plurality of communications protocol addresses; ’

said table and associated memory circuit (22) being operatively couplable to
the network communications link circuit, to provide a set of printer configuration
control instructions associated in the table with the communications protocol address
to which each print job data received by the network communications link circuit
(20,28) is directed.

" 4, Apparatus according to any preceding claim, further comprising:
" means for storing print job context for a first printer configuration; and
means for recalling the print job context stored for said first printer
configuration upon setting the printer (16) with said first printer configuration.

5. Apparatus according to-claim 4, wherein the print job context comprises print
data corresponding to a blank form.

‘6.  Apparatus according to claim 4 or claim 5, wherein said means for storing
print job' context stores respective print job context for each printer default
~ configuration and said means for recalling recalls print job context stored for a printer
default configuration upon setting the printer with the respective printer default
configuration. | -

7. Apparatus according to any preceding claim, further comprising means for
recording the amount of print units printed with the default configuration of the
printer set in accordance with each respective set of printer default configuration
control instructions included in the look-up table.
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8. Apparatus according to claim 7, wherein the print units comprise at least one

of the number of sheets printed, the number of bytes processed and the amount of
" page images printed.

9. Apparatus according to claim 7 or claim 8, comprising means for recording
multiple values, each respective value corresponding to the amount of print units
printed with the default configuration of the printer set in accordance with a

respective one of the sets of printer default configuration control instructions included
in the look-up table.

10.  Apparatus according to any preceding claim, further comprising priority
means for associating a respective priority with each respective communications
protocol address and for controlling the table and associated memory circuit to
_provide sets of printer configuration control instructions in a chronological order, the
‘ chronological order being dependent upon the priorities associated with the
communications protocol addresses that are associated in the table with the printer
configuration control instructions provided by the priority means.

11. . Apparatus according to any preceding claim, further comprising a printer (16)-
operable according to printer configuration control instructions from said controller
(22,30) and for printing data corresponding to print job data signals.

12.. A network comprising the apparatus of any preceding claim, including at least
one data transmission station (12,14,18) having means for providing a data signal for
a print job and means for selecting a comﬁnunications protocol address and providing
an address signal corresponding to the selected address, and transmission means (20)
for transmitting the print job data signal to the selected address, further comprising at
least one printer station (16) coupled to the or each data transmission station by a
communications network link (20,28) which provides said transmission means, the
printer station including a printer (16) responsive to said default configuration control
instructions for setting the printer’s default configuration;
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said look-up table and associated memory circuitry (22) being coupled to the
network communications link; and

_ said data signal being sent to the selected address through the network
communications link.

13.  Anetwork according to claim 12, comprising: ' o
a first data transmission station (12) for transmitting first print job data on the
communicﬁtions network link to a first communications protocol address;
a second data transmission station (14) for transmitting second print job data
on the communications network link to a second communications protocol address;
~* said at least one printer station (16) being coupled to the communications
network link (20,28) for receiving the fist and second print job data, each of the first
and second communications protocol addresses being associated in the table with a
. respective set of printer configuration control instructions stored in the memory;
said table and associated memory circuitry (22) coupled to the network
communications link (20,28), for providing the set of printer configuration control
instructiohs -asso_ciéted in the table with the first communica'tiong protocol address, to
set-the printer’s configuration for the first print job data, and for providing the set of
- printer configuration control instructiopé associated in the iable with the second
communications protocol address, to set the printer’s configuration for the second
print job data. |

14. A method of setting a printer default configuration for a printer (16), the
method comprising the steps of:

providing print job data;

directing the print job data to an address associated with a -printer default
configuration;

setting a printer (16) in accordance with the default configuration associated
with the address, in response to the direction of print job data to the address; and

operating the printer in accordance with the print job data and the default
configuration associated with the address; characterised in that the step of setting the
printer comprises the steps of:
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associating, in a look-up table, the address with a stored set of printer default
;:onﬁgmatiqn instructions; and

setting the printer in accordance with the set of printer default configuration
instructions associated with the address.

15, A method'according_ to claim 14, further comprising the steps of:
storing print job context data for a stored set of printer default configuration
. instructions; and
recalling stored print job context data upon setting the printer in -accordance
with the set of printer default configuration instructions.

16. A method according to cléim 14 or claim 15, wherein the step of directing the
print job data comprises the step of transmitting a signal to the printer (16), the signal
-having a first component corresponding to the print JOb data and a second component
correspondmg to the selected address.

_‘17.. A method accordmg to any one of claims 14 to 16 for settmg the printer
default conﬁguratlon of a pnnter (16) lmked to a first data transmission station (12),
--the method compnsmg the steps of: L
TR j -(a) prowdmg a look-up table and assoclated memory for a plurality of
| 'commumcatxons protocol address&s and'a comondmg plurality of printer default
‘configuration control instructions, wherein each commumcatlons protocol address is
uniquely associated with a respectiﬁe- set of printer default conﬁguréﬁon control
" instructions stored in the memory;
(b)  selecting a ﬁrst communications protocol address with the first data
transmission station; : ' -
(¢)  directing a data signal for a first print job from the first data
transmission station to the first communications protocol address;
| (d)  setting the default configuration of the printer in accordance with the
printer- defanlt configuration control instructions associated in the look-up table with

the first communications protocol address; and
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~ (e)  operating the printer in accordance with the first print job data and the
default configuration associated with the first communications protdcol address.

18. A method according to claim 17, wherein a second data transmission station
(14) is linked to the printer (16), the method further comprising:

() selecting a second communications protocol address with the second *
data transmission station;

(g)  directing a data signal for a second print job from the second data |
transmission station to the second communications protocol address; and

following step (e):

(h)  setting the default conﬁguratlon of the printer in accordance with the
pnnter default configuration control instructions associated in the look-up table with
the second communications protocol address; and
. () - operating the printer (16) in accordance with the second print job data
and the defaunlt configuration associated with the first communications protocol
address.

19. A method accordmg to claim 18 ‘wherein:
the step of directing-a data s1gnal for the ﬁrst pnnt JOb comprises the steps of
'appendmg a signal corresponding to ‘the first commumcauons protocol address to the
data signal; and transmitting the first print job data signal ai_xd'. appended address signal
to the printer; and
the step of directing a data s1gnal for the second print jOb comprises the steps
- of appending a signal corresponding to the second communications protocol address
to the data signal; and transmitting the second print job data signal and appended
address signal to the printer. ' -

20. A method according to claim 17, wherein the step of directing a data signal for
the first print jOb comprises the steps of:

appendmg a signal corresponding to the first commumcatlons protocol address
to the data signal; and
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transmitting the first print job data signal and appended address signal to the
printer.

21. A method according to claim 17, wherein a second data transmission station is
linked to the printer, the method further comprising: _
® selecting a second communications protocol address with the second
data transmission station (14);
(g)  directing a data signal for a second print job from the second data
transmission station (14) to the second communications protocol address; and
(h) assocmtmg a respective priority with the first and second
communications protocol addresses;
@) determining which of the first and second communications protocol
addresses has high priority;
B )] wetting the default configuration of the printer (16) in accordance with
 the printer default configuration control instructions associated in the look-up table
with the higher pnontf communications protocol address;
. (k)  operating the printer in accordance with the default configuration
- associated with the hxgher pnonty commumcatlons protocol address and in
.accordance w1th the’ pnnt _]ob data ﬁ'om the data transmission station with which the
hlgher pnonty commumcanons protocol address was selected

22, A method according: to clalm 21 wherem, after step (k), the method further
: -compnses the steps of: _

() setting the default configuratxon of the printer (16) in accordance with
the printer default configuration control instructions associated in the look-up table
with the lower priority communications protocol address; -

(m)  operating the printer (16) in accordance w1th the default configuration
~associated with the lower priority coirtmunications- protocol address having and in
accordance with the print job data from the user work station with which the lower

priority communications protocol address was selected.
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23. A method according to claim 18, further comprising the step of recording the
amount of print units printed with the default configuration of the printer set in

accordance with the printer default configuration control instructions associated with
each of the first and second communications protocol address.

24. A method according to claim 23, wherein the step of recording comprises
recording at least one of the number of sheets printed, the number of bytes processed
and the amount of image printed.
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VIRTUAL PRINTER

ABSTRACT:

A work station user selects a desired printer .
default configuration. Thereupon an address exclusively
associated with the selected default configuration is
appended to the print data sent from the work station to
the printer. Default configuration setting circuitry
provided, e.g., in a circuit card installed in the
printer receives the address and, via a look-up table,
-provides instructions for implementing the default
configuration associated with the address. The printer
is then configured in aecordance with the selected
default c&nfiguration.

FIGURE 1
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