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METHOD OF MANAGING PRINT JOBS USING VIRTUAL PRINT IDENTITY

BACKGROUND OF THE INVENTION

[0001] In an office, a user typically sends a print job directly to a printer

connected to his computer or to a networked printer over the office LAN. A recent

development is the introduction of 'e-print enabled' printers which have an email

address and which can receive and process a print job sent to their email address.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Some examples are described below with reference to the following

figures in which:

Figure 1 is a schematic diagram showing an example of a user device, a server

and printers on which a print job may be printed;

Figure 2 is a flow chart showing one example of processes performed by the

server;

Figure 3 shows one example of a system comprising a server and various

databases;

Figure 4 shows one example of a record in a virtual print identity database;

Figure 5 shows one example of a print identity management portal;

Figure 6 is a flow chart showing one example of a method of managing print

jobs;

Figure 7 is a flow chart showing one example of a method of selecting a

printer on which to print a print job sent to a virtual print identity; and

Figure 8 shows an example of modules which a virtual print identity manager

may have.



DETAILED DESCRIPTION

[0003] In the context of this specification, a "print job" is an instruction to print

text and/or an image. It applies to any text or images which can be printed, including

but not limited to word processed documents, pdf files, graphics, photographs,

spreadsheets, text documents, presentations, payslips, faxes etc. A "printer" is an

electronic device that performs printing and/or copying functions. It includes devices

which are dedicated to printing, but also includes devices, such as scanners, copiers,

machines with facsimile operations, and/or multi-functional devices that perform several

functions such as printing, scanning, copying, and faxing.

[0004] In a typical office a user selects a specific printer to which a print job is to

be sent using an application or operating system on his computer. The print job is then

addressed to that specific printer and sent over the LAN either directly to the printer

or to a print server which then directs the print job to the specific printer identified by

the user in the print instruction. In e-print systems a user can send a print job to a

specific 'e-print enabled' printer by emailing the print job to an email address of that

specific printer. The email is typically received by an email server and then

downloaded from the server by the printer having that email address.

[0005] However, as workers become increasing mobile they may no longer work

from only a single office and may travel to different locations. Further, long work

hours and 'flexible' working arrangements mean that some employees will work from

both the office and their home.

[0006] Figure 1 is a schematic diagram in which a first user sends a print job 5

from his user device 20 (e.g. his personal computer, laptop, mobile phone etc) to a

server 10. The print job may have a 'from address' and a 'to address'; in which case

the 'from address' would typically be the address of the device sending the instruction

(or the email address of the sender if the print job is sent by email) and the 'to

address' would be the virtual print identity to which the print job is addressed. The

print job 5 is addressed not to a specific physical printer, but rather to a 'virtual print



identity' (VPI) which is associated with the first user. A 'virtual print identity' is an

identity managed by a server, associated with a user and having a primary function of

managing print jobs for said user. The virtual print identity is independent of the user

device from which the print job is sent, i.e. whether the print job is sent from the first

user's mobile phone, from a desktop PC at the office or a laptop at home, the virtual

print identity to which the print job is sent remains the same. n one example, the

virtual print identity has an email address, e.g. raiesh(¾eprint.com and the print job is

sent by email. The email sending the print job may comprise an attachment containing

the print job and instructions for printing the print job. The instructions may be in the

body of the email and may comprise print formatting instructions.

[0007] The server 10 is able to communicate with several printers including a

home printer 30 at the user's home, a black and white office printer 40 at the user's

main office, a hotel printer 50 and a graphics printer 60 at the user's main office.

Each printer has its own address. In this example each printer is an e-print enabled

printer having its own email address, but in other examples some or all of the printers

may not be email enabled printers, but rather conventional printers with a network

address accessible via a LAN.

[0008] The server 10 has a memory 14 containing machine readable instructions

15 and a processor 12 for executing said instructions. The instructions act as a virtual

print identity manager. By executing the machine readable instructions, the server is

capable of selecting which printer to print the print job on based on one or more

parameters of the virtual print identity (VPI). The one or more parameters may be

stored on the memory 14 of the server, or in an external memory accessible by the

server. In the example of Figure 1 a virtual print identity ID 16 and associated print

management parameter 17 are stored in the memory 14.

[0009] The one or more parameters may comprise user location and/or one or

more rules or user preferences for determining where the print job is printed. In one

example, the virtual print identity indicates the location of the user and this user

location information can be thought of as a 'parameter' relating to where the print job

should be printed. If the user is travelling and the virtual print identity indicates that

the user is currently staying at a hotel, then the print job may be sent to the hotel



printer 50 for instance. Other parameters relating to where the print job should be

printed may comprise print job type or time based rules. For example, if the print job

contains graphics, it is sent to the graphics printer 60, or if the print job does not

contain graphics it is sent to the office printer from 8am to 6pm and the home printer

from 6.01 pm until 7.59 am.

[0010] As the virtual print identity is not tied to any specific user device or any

specific physical printer, it is very simple to send a print job to a printer preferred by

the user. The print job can simply be addressed to the virtual print identity associated

with the user and the server will select the appropriate printer. In this way the selected

printer is independent of the actual device which sent the print job and determined

instead by one or more parameters of the virtual print identity to which the print job

was addressed.

[0011] While in the above example the print job was sent by the first user, in other

examples the print job could be sent by a third party (e.g. a second user such as a

secretary). So, for example, a second user working in Bangalore, could send a print

job to a virtual print identity associated with a first user who is currently located in

Hong Kong. The server then selects a printer close to the first user in Hong Kong. In

another example, the third party could be a subscription service, e.g. a service for

regularly sending a newspaper, or other periodical, as a print job to the first user. The

third party may send the print job by email or by another network protocol, e.g. by a

print application on a user device of a second user or an application belonging to the

subscription service provider.

[0012] Figure 2 is a simple flow diagram showing the main processes carried out

by the server 10. At 110 the server receives a print job addressed to a virtual print

identity handled by the server. At 1 0 the server selects a printer based on one or

more parameters of the virtual print identity. At 130 the server makes the print job

available to the selected printer. For example the server may make the print job

available by actively sending the print job to the selected printer, sending the print job

to a memory accessible to the selected printer, or by notifying the selected printer of

the location of the print job (e.g. a location in a memory of the server) so that the

printer can read the contents of the print job at its own pace.



[0013] Figure 3 shows an example of an e-print system in more detail. There is a

server 10, a virtual print identity database 300, a print identity management portal

500, a printer database 600, a print permissions database 700 and a print metering

database 800. A user device 20 is able to connect to the server 10, the print identity

management portal 500 and/or the virtual print identity database 300.

[0014] The server 10 has a processor 12 and a memory 14. The memory 14

stores a list 220 of virtual print identities managed by the server and a virtual print

identity manager 230. The virtual print identity manager 230 may be implemented by

a set of machine readable instructions which are executable by the processor. Upon

receiving a print job addressed to a virtual print identity handled by the server, the

virtual print identity manager 230 selects a printer, based on one or more parameters

of the virtual print identity, and makes the print job available to that printer as

described above in Figure 2.

[0015] In the example shown in Figure 3, the one or more parameters are stored in

a virtual print identity database 300 external to the server 10. However, in other

examples the virtual print identity database 300 may reside in a memory of the server

10. The virtual print identity database 300 comprises a set of records. Each record

corresponds to a virtual print identity and contains one or more parameters relating to

management of print jobs for that virtual print identity.

{0016] The print permissions database 700 comprises a list of virtual print

identities and print permissions associated with the virtual print identities. When the

server receives a print job of a type which is restricted (e.g. only available to certain

people or paying subscribers), the VPI manager 230 consults the print permissions

database 700 to check that the virtual print identity has permission to print the print

job. If the virtual print identity has permission then the VPI manager proceeds to

select an appropriate printer as described in Figure 2, otherwise the person sending the

print job is informed that the VPI does not have permission to print the print job.

[0017] The print metering database 800 comprises usage data for a plurality of

virtual print identities. It communicates with the VPI manager and meters the print

usage of each virtual print identity. This information may be used for billing purposes

or to impose print quotas for example.



[0018] The print identity management portal 500 and printer database 600 will be

described later, but first the virtual print identity database 300 will be described in

more detail.

[0019] There are various ways of organizing information into a record in the

virtual print identity database and various types of data may be included. Figure 4

gives one example. The record 400 comprises an identifier of the virtual print identity

410 (for example an email address or other unique identifier) and user location

information 420 indicating the location of the user associated with the virtual print

identity. The record may also contain a last update time 430, indicating the time that

the record was last updated. This enables the virtual print identity manager to

determine whether or not the user location information is current or needs to be

updated. The record may further comprise one or more entries relating to rules or user

preferences for determining which printer should be used under particular

circumstances. In the illustrated example entry 440 indicates that the color printer

should be used for graphics, entry 450 indicates that the closest printer should be used

from 8.00 am to 6.00 pm and entry 460 indicates that the home printer should be used

from 6.01 pm to 7.59 am. In general terms each of the user location data and the rules

or user preferences may be thought of as a 'parameter' of the virtual print identity

which relates to where a print job should be printed.

[0020] The record 400 may further comprise an entry for each printer associated

with the virtual print identity (in the illustrated example entries 465, 470 and 475 each

relate to a respective printer). Each such printer entry comprises information relating

to the printer, for instance the printer address (which in this example is an email

address, but may alternatively be a network address, IP address or other information

enabling communication with the printer), the printer's location, the type of printer

etc. By inspecting the printer location information and comparing to the user location

information, the virtual print identity manager can select the closest printer to the

user.

[0021] The information in the virtual print identity record may be filled and

updated by various methods. One way is for the user to enter some, or all, of the data

through a print identity management portal 500 shown in Figure 3. The print identity

management portal 500, also known as an 'ePrint Centre', provides the user with an



easy way to manage their virtual print identity through a user interface. The ePrint

Centre may, for example, be a website or a server accessible through an application

running on a user's client device (for example a mobile phone application). The user

may enter their current location, one or more preferred printers and/or rules for

determining which printer to use via the ePrint Centre.

[0022] An example of an ePrint Centre is shown in more detail in Figure 5. It

comprises a memory 510 and a processor 520. The memory stores a set of machine

readable instructions executable by the processor 510. The machine readable

instructions include a module 512 comprising instructions for receiving location data

of the user; a module 514 comprising instructions for updating the virtual print

identity account of the user to include said location data and a module 516 for

managing one or more rules defining which printers are to be used for printing print

jobs sent to the virtual print identity. The user may input new rules or modify or

delete existing rules by logging into the ePrint Centre.

[0023] In the illustrated example, the memory 510 of the ePrint Centre stores the

virtual print identity accounts 540. Each virtual print identity account may comprise a

table listing printers currently associated with that virtual print identity and rules

indicating which printers are to be used to print a print job sent to said virtual print

identity. The information in the user account may be sent to the virtual print identity

database 300 and/or server 10 proactively (e.g. periodically or each time the account

is updated) or on request. In an alternative arrangement the virtual print identity

accounts may not be stored locally on the ePrint Centre, but the ePrint Centre may

instead simply transmit data to and retrieve data from the virtual print identity

database 300.

[0024] Another way to update the information in a virtual print identity record is

for a user's device to dynamically update the user location by sending updates to the

virtual print identity database. For example, the user location may be synched

periodically or when a print job is instructed. The user location may for example be

detected by GPS, from the IP or network address of the user device, or by location

information derived from the telecommunications network used by the user device. In

another example the user location may be determined from a diary of the user stored

on the user device or a diary stored elsewhere in a computer network.

[0025] If it is detected that a user has moved to a significantly different location

(e.g. to another city), then the virtual print identity manager, ePrint Centre or user



device may search for printers in the new location to be associated with the virtual

print identity. The virtual print identity record may then be updated. In one example

the user is given a list of printers in the new location and asked to select one or more

to associate with the virtual print identity. Where user input is required this may be

handled by an application on the user device. Printers in the new location may found

by referring to a printer database 600 such as that shown in Figure 3. The printer

database 600 comprises a plurality of printer records and each printer record may

comprise information such as the printer name, printer address, printer location and

printer type etc. Further the user device may search any network to which it is

currently connected to detect printers to be added to the printer database.

[0026] Figure 6 is a flow chart showing an example of a method of managing

print jobs for a virtual print identity which may be performed by a virtual print

identity manager (VPI manager) on a server. The virtual print manager may be stored

as a set of machine readable instructions in the memory of the server which are

executable by a processor of the server.

[0027] At 900 the virtual print identity manager receives a print job addressed to a

virtual print identity handled by the server. At 910 the VPI manager checks if it has

up to date information relating to the virtual print identity, if not then information

(e.g. the VPI record) is retrieved from the virtual print identity database 300. At 920

the VPI manager checks the location of the user associated with the virtual print

identity, e.g. it may retrieve the location data from the VPI record, retrieve

information by GPS or the telecommunications network or query the user device.

[0028] At 930 the VPI manager determines the type of print job, e.g. whether the

print job is a work or personal print job (which may be relevant for billing purposes),

or whether the print job is primarily composed of graphics or text (which may be

relevant for selecting which printer to use). This may be done automatically by

examining the content or title of the print job or by querying the user for example.

[0029] At 940 the VPI manager checks if the print job is a print job which

requires a print permission. If it is a print job which requires a print permission then

the VPI manager contacts the print permission database to check whether the virtual

print identity has permission to print the print job. If the VPI has permission then the



process continues to 950, otherwise the person who sent the print job is informed that

the virtual print identity does not have permission to print the print job.

[0030] At 950 the VPI manager selects a printer on which to print the print job

based on parameters of the virtual print identity. One example of a process for

selecting a printer is given in Figure 7 which is described later.

[0031] At 960 the VPI manager makes the print job available to the selected

printer. This may for instance be done by actively sending the print job to the selected

printer, sending the print job to a memory accessible to the selected printer, or by

notifying the selected printer of the location of the print job (e.g. a location in a

memory of the server) so that the printer can read the contents of the print job at its

own pace.

[0032] At 970 the VPI manager sends usage information to the print metering

database 800. The usage account of the virtual print identity is thus updated. For

example the VPI manager may count the number of pages printed and send this

information to the usage database together with information indicating whether the

print job was a personal print job or work print job. The print location and any other

relevant information may also be logged. The print metering database may later be

used to generate billing information for billing the user associated with the virtual

print identity.

[0033] At 980 the user who owns the virtual print identity is notified that the print

job has been printed. The notification may also inform the user which printer the print

job was printed on. The notification may for example be sent by email to an email

address of the user. The email address of the user will in most cases be distinct from

any email address belonging to the virtual print identity. E .g. if the user is Rajesh then

the virtual print identity email address may be raiesh(¾eprint.com and Rajesh's email

address may be rajesh@hp.com.

[0034] Figure 7 is a flow chart showing an example process for selecting a printer.

The process may be executed by the virtual print identity manager running on the

processer of the server. At 951 the VPI manager checks if the VPI parameters include

a rule for directing particular types of print job to a specific printer. If so and if the

print job is of that type, then that printer is selected. Otherwise at 952 the VPI



manager checks if the VPI parameters include a rule for sending print jobs to a

particular printer at certain times of day, if so and if the current time is that time of

day, then the appropriate printer is selected. Otherwise at 953 the VPI manager

attempts to find a printer which matches the current location of the user associated

with the VPI. The VPI manager may for example search the printer database 600 to

find a printer in the same location as the user. If there are several printers in the same

location, then a printer may be selected based on a user preference or other VPI

parameters. In some cases if there are several possible printers in a suitable location,

the selection may be based on printer status and which printers are currently available.

If no printer can be matched then at 954 the user is informed by sending a message to

their user device and the user is requested to select and/or find a printer.

[0035J Figure 8 is a detailed example of a possible structure of the VPI manager

showing modules for executing the methods described in Figures 6 and 7. Specifically

there is a print job receiving module 1000, a VPI loading module 1010, a get location

module 1020, a job type determining module 1030, a print permission module 1040, a

printer selection module 1050, a printer communication module 1060 which makes

the print job available to the selected printer, a print metering module 1070 and a user

notifying module 1080. The printer selecting module 1050 may have various sub

modules such as a print job type rule module 1051, a time rule module 1052, a

location match module 1053 and a direct user selection module 1054. These modules

perform the processes described in the corresponding boxes in Figures 6 and 7.

[0036] The modules and machine readable instructions described above are

typically embodied as a set of executable instructions which are effected on a machine

(e.g. a computer, server or microchip) which is programmed with and controlled by

said executable instructions. Such instructions may be loaded for execution on a

processor (such as one or more CPUs). The term 'processor' includes

microprocessors, microcontrollers, processor modules or subsystems (including one

or more microprocessors or microcontrollers), or other control or computing devices.

A "processor" can refer to a single component or to plural components



[0037] In some examples, the methods illustrated herein and data and instructions

associated therewith are stored in respective storage devices, which are implemented

as one or more non-transitory computer-readable or computer-usable storage media or

mediums. The storage media may include different forms of memory including

semiconductor memory devices such as DRAM, or SRAM, Erasable and

Programmable Read-Only Memories (EPROMs), Electrically Erasable and

Programmable Read-Only Memories (EEPROMs) and flash memories; magnetic

disks such as fixed, floppy and removable disks; other magnetic media including tape;

and optical media such as Compact Disks (CDs) or Digital Versatile Disks (DVDs).

Note that the machine readable instructions discussed above can be provided on one

non-transitory computer-readable or computer-usable storage medium, or

alternatively, can be provided on multiple non-transitory computer-readable or

computer-usable storage media distributed in a large system having possibly plural

nodes. Such non-transitory computer-readable or computer-usable storage medium or

media is (are) considered to be part of an article (or article of manufacture). An article

or article of manufacture can refer to any manufactured single component or multiple

components.

[0038] While certain specific examples have been given above it is understood

that variations could be made by a person skilled in the art while keeping within the

general spirit and purpose of the above examples. For example rather than having a

rule to determine printer selection directly by time of day, the virtual print identity

manager could refer to a diary associated with the virtual print identity and the diary

could indicate the user location at particular times of day. A printer could then be

selected on a location basis. Further while Figure 3 shows a distributed system with

the server and various databases hosted separately, it would be possible for some or

all of these to be combined such that they are hosted at the same location or as part of

the same server or apparatus.



WHAT IS CLAIMED IS:

1. A method of managing print jobs on a server having a memory and a processor,

the method comprising:-

a. the server receiving by email a print job addressed to a virtual print

identity, wherein the virtual print identity is associated with a first user,

but not tied to a particular user device, the virtual print identity having

at least one parameter relating to where a print job should be printed;

b. the processor executing machine readable instructions stored in the

memory to select a printer, on which to print the print job, based on the

at least one parameter; and

c. the processor executing machine readable instructions stored in the

memory to make the print job available to the selected printer.

2. The method of claim 1 wherein the at least one parameter is the location of the

first user.

3. The method of claim 1 wherein print jobs printed by said virtual print identity

are metered against a usage account.

4. The method of claim 1 wherein the virtual print identity has an associated

printing permission for printing a certain type of document and wherein upon

receiving a print job containing said certain type of document the server checks

that the virtual print identity has a printing permission for printing said certain

type of document.

5. The method of claim 1wherein one or more parameters relating to the virtual

print identity are stored in a database.

6. The method of claim 5 wherein the database has rules for sending the print job

to different printers at different times of day.

7. The method of claim 5 wherein the print server determines the type of print job

and selects a printer based on a rule in the database indicating a particular

printer is to be used for a particular type of print job for that virtual print

identity.



8. The method of claim 1 wherein the email received by the server comprises

instructions relating to printing of the print job and an attachment containing

the print job.

9. The method of claim 1 wherein the print job is made available to said selected

printer by sending an email to the selected printer.

10. A method of managing print jobs on a server having a memory and a processor,

the method comprising:-

a . a server receiving a print job from a third party, said print job being

addressed to a virtual print identity associated with a first user, said

virtual print identity not being tied to a particular user device and

having at least one rule relating to where a print job should be printed;

b. the processor executing machine readable instructions stored in the

memory to select a printer, on which to print the print job, based on the

at least one rule; and

c . the processor executing machine readable instructions stored in the

memory to make the print job available to the selected printer.

1 . The method of claim 10 wherein said at least one rule refers to the location of

the first user or the time of day.

12. The method of claim 10 wherein a third party, remote from the first user, sends

a print job to a virtual print identity associated with a first user and wherein the

server selects a printer close to the first user on which to print the print job.

13. A server comprising a processor, a memory and a virtual print identity

manager, the memory having a list of virtual print identities handled by the

server, wherein each virtual print identity is associated with a user, but not tied

to a particular user device, the virtual print identity manager comprising a set of

machine readable instructions stored in the memory and executable on said

processor to:-

a. receive by email a print job addressed to a virtual print identity handled

by the server;



b. select a printer on which to print said print job based on the virtual print

identity to which said email is addressed and based on at least one

parameter of said virtual print identity; and

c . make said print job available to said selected printer.

14. A server according to claim 13 wherein the server comprises a virtual print

identity database or has access to a virtual print identity database external to the

server, and wherein one or more parameters of the virtual print identity are

stored in said database.

15. A print identity management portal for managing a virtual print identity which

is associated with a user and which is not tied to a particular user device; the

portal being remote from the user and having a memory and a processor and a

set of machine readable instructions executable by said processor to

a. receive location data of the user;

b. update a virtual print identity account of the user to include said

location data; and

c. manage one or more rules defining which printers are to be used for

printing print jobs sent to said virtual print identity.

16. The portal of claim 15 wherein the portal sends said rules and/or location of the

user to a server or a virtual print identity database.
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