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DRIVERLESS PRINTING BY A TARGET PRINTER

BACKGROUND
Technical Field

Embodimenis generally relate to processing print requests. More particularly,

embodiments relate to utilizing a target printer to acquire a driver to process a print request.

Discussion

Typically, a driver may be used to translate commands from a client device (e.g., a

notebook computer) to a command understood by a target device (e.g., a printer). In order to

complete a print request from client device, a printer driver may be installed on the client device.

A client device user may not know, however, where to find that particular printer driver, or how

to install it.

BRIEF DESCRIPTION OF THE DRAWINGS

The various advantages of the embodiments of the present invention will become apparent

to one skilled in the art by reading the following specification and appended claims, and by

referencing the following drawings, in which:

FIG. 1 is a block diagram of an example of a computer system that utilizes a target printer

to acquire a driver to process a print request in accordance with an embodiment of the invention;

and

FIG. 2 is a flowchart of an example of a method of utilizing a target printer to acquire a

driver to process a print request in accordance with an embodiment of the invention.

DETAILED DESCRIPTION

Embodiments may involve a computer implemented method including determining that a

driver for a target printer is not installed on a print client, transmitting a request communication

to the target printer, transmitting a return communication including a document acquisition

driver to the print client. The method may also provide for transmitting a print document

communication including a print document in a native format to the target printer, and

conducting a conversion of the print document from the native formal to a target printer format.

Embodiments can also involve a computer readable storage medium including a set of

instructions, which, if executed by a processor, cause a computer to determine that a driver for a

target printer is not installed on a print client, transmit a request communication to the target

printer, receive a return communication including a document acquisition driver to the print

client. The instructions may also cause a computer to transmit a print document communication

including a print document in a native format to the target printer.
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Embodiments can also involve a computer readable storage medium including a set of

instructions, which, if executed by a processor, cause a computer to receive a request

communication, transmit a return communication including a document acquisition driver to a

print client, receive a print document communication including a print document in a native

format. The instructions may also cause a computer to conducting a conversion of the print

document from the native format to a target printer format.

Other embodiments can involve a system including a client processing component, a client

memory device including a client-side printing application having a set of instructions to be

executed by the client processing component, a printer processing component, and a processor

memory device including a printer-side printing application having a set of instructions to be

executed by the printer processing component. The client-side printing application and the

printer-side printing application may be configured to transfer a request communication from a

print client to a target printer in response to a determination that a driver for the target printer is

not installed on the print client, and transfer a return communication from the target printer to the

print client, the retxirn communication to include a document acquisition driver. The client-side

printing application and the printer-side printing application may also be configured to transfer a

print document communication from the print client to the target printer, the print document

communication to include a print document in a native format.

Turning now to FIG. 1, a block diagram of a computer system 1000 that utilizes a target

printer to acquire a driver to process a print request is shown. A client network 0 may include

a print client 200, printers 301, 302, and a network database 400, and the client network 100 may

be coupled to the Internet 500 and an OEM (Original Equipment Manufacturer) database 700.

The client network 1 0 may be a personal area network (PAN), local area network (LAN),

wireless network, wide area network (WAN), storage area network (SAN), virtual private

network (VPN) or any similar collection of interconnected computer devices that facilitate

communication and transmit among the interconnected computer devices. In the embodiment

illustrated in FIG. 1, the client network 100 is a LAN.

The print client 200 may be any electronic device capable of directing a print request. For

example, the print client 200 may be a mobile device (e.g., a mobile/smart phone, a personal

digital assistant, a tablet device), a laptop/notebook computer, or a desktop computer. In the

embodiment illustrated in FIG. 1, the print client 200 may be a notebook computer that directs a

print request for a document (hereinafter "document" or "print document").

The print client 200 may include a client processing component 201, a client storage

device 202, a print client interface 204, a client input/output (I/O) device 205, and a client



wireless transceiver 206. The client processing component 201 may include at least one

computer processor that may be utilized to execute computer-readable executable instructions.

The client storage device 202 may be a memory device that may be used to store data. The

client storage device 202 may be built into the print client 200, or may be a removable peripheral

storage device coupled to the print client 200. The client storage device 202 may store

applications including computer-readable executable instructions that may be executed by a

processing component (e.g., client processing component 201). For example, client storage

device 202 may store a client-side printing application 203.

The print client 200 may also include the print client interface 204, which may have a

display. For example, the print client interface 204 may be a notebook display screen displaying

a graphical user interface (GUI)-based Internet browser. The client I/O device 205 (e.g., a

mouse, a keyboard) may enable a user to input data or instructions to print client 100. In this

embodiment, the client I/O device 205 may be a built-in mouse (e.g., touch pad) located on the

print client 200.

The client wireless transceiver 206 may be a transmitter/receiver that may enable the print

client 200 to wirelessly communicate with other wirelessly-capable devices. In this

embodiment, the print client 200 may utilize client wireless transceiver 206 to communicate with

other devices (e.g., printer 302) via a wireless data connection (e.g., IEEE 802. 11, 1999 Edition,

LAN/MAN Wireless LANS (WiFi), IEEE 802. 16-2004, LAN/MAN Broadband Wireless LANS

(WiMAX), etc.), a cellular telephone connection (e.g., W-CDMA (UMTS), CDMA2000 (IS-

856/IS-2000), etc.), a wired data connection (e.g., RS-232 (Electronic Industries Alliance/EIA),

Ethernet (e.g., IEEE 802.3-2005, LAN/MAN CSMA CD Access Method), power line

communication (e.g., X10, IEEE P1675), USB (e.g., Universal Serial Bus 2.0 Specification)),

etc., depending upon the circumstances.

The printers 301, 302, may include any device coupled to print client 200 capable of

receiving a print request and executing it. In particular, the printers 301, 302 may include printer

processing components 3012, 3022. The printer processing components 3012, 3022 may include

at least one computer processor that may be utilized to execute computer-readable executable

instructions.

Printers 301, 302 may a so include printer storage devices 301 1, 3021, respectively, that

may store data. For example, the printer storage devices 301 1, 3021 may be utilized to store

various applications including computer-readable executable instructions that may be executed

by the printer processing components 3012, 3022. For example, the printer storage devices

301 1, 302 1 may store document acquisition drivers 3013, 3023, printer-side printing applications

3014, 3024, and native format drivers 3015, 3025.



As will be discussed in greater detail, once transmitted from the printers 301, 302 and

installed on the print client 200, the document acquisition drivers 30 , 3023 may be utilized to

generate a print document communication that sends a print document in its native formal to the

target printer.

Also, as will be discussed in greater detail, the printer-side printing applications 3014,

3024 may generate a return communication to the print client 200 including a document

acquisition driver 3013, 3023. In addition, after receiving the print document in native format,

the printer-side printing applications 3014, 3024 may also, among other things, implement native

format drivers 3015, 3025 to convert the print document from its native format to a target printer

format (e.g., printer control language) that is ready for print execution.

In this embodiment, the printer 301 utilizes a hardwired communication technology to

communicate with the print client 200, while the printer 302 may utilize a wireless

communication technology. Specifically, the printer 302 may utilize a printer transceiver 3026

to communicate wirelessly via various communication protocols (e.g., near-field communication,

Wi-Fi, Bluetooth) with the print client 200. In this embodiment, the printer 302 may

communicate with the print client 200 via a Bluetooth protocol.

The printers 3 , 302 may be coupled to the network database 400. The network database

400 may be a database that services a network including the print client 200, and may store

various drivers, such as a native format driver 401 .

The printers 301, 302 may also be coupled to a network such as the Internet 500. The

Internet 500 may be used to access a native format driver 6 1 from a website 600 of an Original

Equipment Manufacturer (OEM). The Internet 500 may also be utilized to access the OEM

database 700. The OEM database 700 may store various drivers, such as a native formal driver

701.

In certain embodiments of the present invention, the website 600 and the OEM database

700 may be part of a cloud service, wherein the cloud service may be accessed to provide a

driver as described herein.

The arrangement and numbering of blocks depicted in FIG. 1 is not intended to imply an

order of operations to the exclusion of other possibilities. Those of skill in the art will appreciate

that the foregoing systems and methods are susceptible of various modifications and alterations.

For example, in another embodiment, the client network 100 may not include the network

database 400.

Turning now to FIG. 2, a flowchart of an exemplary method of utilizing a target printer to

acquire a driver to process a print request according to one embodiment of the present invention

is shown. The method might be implemented as a set of logic instructions stored in a machine- or



computer-readable storage medium such as random access memory (RAM), read only memory

(ROM), programmable ROM (PROM), firmware, flash memory, etc., in configurable logic such

as programmable logic arrays (PLAs), field programmable gate arrays (FPGAs), complex

programmable logic devices (CPLDs), in fixed-functionality logic hardware using circuit

technology such as application specific integrated circuit (ASIC), complementary metal oxide

semiconductor (CMOS) or transistor-transistor logic (TTL) technology, or any combination

thereof. For example, computer program code to carry out operations shown in the method may

be written in any combination of one or more programming languages, including an object

oriented programming language such as Java, Smalltalk, C++ or the like and conventional

procedural programming languages, such as the "C" programming language or similar

programming languages.

In this embodiment, a user may utilize a print client, such as the print client 200 (FIG. 1),

that is located within a network, such as the LAN network 100 (FIG. 1), to direct a print request

to a target printer, such as the target printer 302 (FIG. 1). In this embodiment, the print client

and the target printer may communicate wirelessly via Bluetooth protocol.

The method begins at processing block 2000. At processing block 2010, the user may

initiate the print request through a print client GUI interface, such as the client-side printing

application 203 (FIG. I) discussed above. At processing block 2020, the print client OS may

search for and generate a list of available printers. At processing block 2030, the print client OS

may present the user with the list of available printers, and provide a prompt to select the target

printer.

After selection of a target printer, a processing block 2040, the print client OS may

recognize that the driver for the target printer is not installed on the print client. At processing

block 2050, responsive to this recognition, the print client OS may initiate a client-side printing

application, such as the client-side printing application 203 (FIG. 1) discussed above. At

processing block 2060, e client-side printing application may issue a request communication to

the target printer to execute a print request, wherein the request communication may include

relevant characteristics of the print client (e.g., OS type, CPU type) and the print document (e.g.,

print document format) to aid the target printer in completing the print request.

At processing block 2070, responsive to receiving the request communication, the target

printer may initiate a printer-side printing application, such as the printer-side printing

application 3013 (FIG. 1). At processing block 2080, the printer-side printing application may

generate a return communication including a document acquisition driver, such as the document

acquisition driver 3024 (FIG. 1) discussed above. The return communication may also include a

message to the user (e.g., indicating the file should be sent in native format). At processing



block 2090, the print client receives the return communication, and the document acquisition

driver is installed at the print client. At processing block 2100, the document acquisition driver

generates and transmits a print document communication including the print document in native

format to the target printer. At processing block 2 110, the target printer receives the print

document communication.

At processing block 2120, the printer-side printing application may utilize the relevant

characteristics included in the print document communication, to search for, locate, and acquire a

native format driver. As discussed above, the printer-side printing application may search for the

native format driver at, among other places, a printer memory device, such as the printer memory

device 3021 (FIG. 1) already discussed, a network database such as the network database 400

(FIG. I ) already discussed, on a website located on the Internet such as Internet 500 (FIG. )

already discussed, or an OEM database, such as the OEM database 700 (FIG. 1) discussed

above, among other places. In this embodiment, the printer-side printing application may locate

the native format driver a the printer memory device.

If no native format driver is found, the printer-side printing application may transmit a

message to the print client that the print request cannot be completed (at processing block 2130),

and the process returns to processing block 2000.

At processing block 140, upon locating and acquiring the native format driver, the target

printer may utilize the native format driver to convert the print document from its native format

to the target printer format. At processing block 2150, the target printer may process the print

request and may print the document. At processing block 2 130, the process may terminate.

It will be evident to persons having the benefit of this disclosure that various modifications

and changes may be made to these embodiments without departing from the broader spirit and

scope of the embodiments described herein. The specification and drawings are, accordingly, to

be regarded in an illustrative rather than a restrictive sense.

For example, in various embodiments of the present invention, the return communication

and the searching, locating, and acquiring of the native format driver may be initiated at different

points in the process. In the example described above, the return communication including the

document acquisition driver (i.e., processing block 2080) is generated before the printer-side

printing application searches for, locates, and acquires the native format driver (i.e., processing

block 2120). This does not necessarily have to be so. In other embodiments, the return

communication including the document acquisition driver and the searching, locating, and

acquiring of the native format driver may occur in different order. That is, the target printer may

utilize the information received in a request communication (e.g., document format type) to



search for, locate, and acquire a native format driver before transmitting the return

communication including the document acquisition driver.

Also, in the example described above, the printer may send a document acquisition driver

(i.e., processing block 2080), which may be installed at the print client (i.e., processing block

2090), and may transmit a print document communication including the print document in native

format to the target printer (i.e., processing block 2 100). This does not necessarily have to be so.

In other embodiments, the print client may simply transmit the print document directly to the

target printer (e.g., in a print message or an email message to the target printer), without the help

of a document acquisition driver. The target printer may receive the print document in native

format, and may search for, locate, and acquire a native format driver to convert the print

document from its native format to the target printer format for printing.

Those skilled in the art will appreciate from the foregoing description that the broad

techniques of the embodiments of the present invention can be implemented in a variety of

forms. Therefore, while the embodiments of this invention have been described in connection

with particular examples thereof, the true scope of the embodiments of the invention should not

be so limited since other modifications will become apparent to the skilled practitioner upon a

study of the drawings, specification, and following claims.

In addition, in some of the drawings, signal conductor lines are represented with lines.

Some may be thicker, to indicate more constituent signal paths, have a number label, to indicate

a number of constituent signal paths, and/or have arrows at one or more ends, to indicate primary

information flow direction. This, however, should not be construed in a limiting manner.

Rather, such added detail may be used in connection with one or more exemplary embodiments

to facilitate easier understanding. Any represented signal lines, whether or not having additional

information, may actually include one or more signals that may travel in multiple directions and

may be implemented with any suitable type of signal scheme, e.g., digital or analog lines

implemented with differential pairs, optical fiber lines, and/or single-ended lines.

Example sizes/models/values/ranges may have been given, although embodiments of the

present invention are not limited to the same. As manufacturing techniques (e.g.,

photolithography) mature over time, it is expected that devices of smaller size could be

manufactured. In addition, well known power/ground connections and other components may or

may not be shown within the figures, for simplicity of illustration and discussion, and so as not

to obscure certain aspects of the embodiments of the invention. Further, arrangements may be

shown in block diagram form in order to avoid obscuring embodiments of the invention, and also

in view of the fact that specifics with respect to implementation of such block diagram

arrangements are highly dependent upon the platform within which the embodiment is to be



implemented, i.e., such specifics should be well within purview of one skilled in the art. Where

specific details are set forth in order to describe example embodiments of the invention, it should

be apparent to one skilled in the art that embodiments of the invention can be practiced without,

or with variation of, these specific details. The description is thus to be regarded as illustrative

instead of limiting.

The term "coupled" may be used herein to refer to any type of relationship, direct or

indirect, between the components in question, and may apply to electrical, mechanical, fluid,

optical, electromagnetic, electromechanical or other connections. In addition, the terms "first",

"second", etc. are used herein only to facilitate discussion, and carry no particular temporal or

chronological significance unless otherwise indicated.

The terms "update" or "upgrade" may be used herein to refer to any type of installing,

securing, or providing an application (e.g., a native format driver) to replace another application,

including replacing a current version of the application with a newer or alternate one.

Several features and aspects of embodiments of the present invention have been illustrated

and described in detail with reference to particular embodiments by way of example only, and

not by way of limitation. Those of skill in the art will appreciate that alternative

implementations and various modifications to the disclosed embodiments are within the scope

and contemplation of the present disclosure. Therefore, it is intended that the invention be

considered as limited only by the scope of the appended claims.



CLAIMS

We claim:

1. A method comprising:

determining that a driver for a target printer is not installed on a print client;

transmitting a request communication to the target printer;

transmitting a print document communication including a print document in a native

formal to the target printer; and

conducting a conversion of the print document from the native format to a target printer

format.

2 . The method of claim 1, further including transmitting a return communication

including a document acquisition driver to the print client;.

3. The method of claim 1, further including installing the document acquisition

driver on the print client.

4. The method of claim 3, wherein a client-side printing application installs the

document acquisition driver.

5. The method claim 4, wherein the document acquisition driver generates the print

document communication.

6. The method claim 1, further including:

locating a native format driver; and

acquiring the native format driver.

7. The method of claim 6, wherein a printer-side printing application locales and

acquires the native format driver.

8. The method claim 7, wherein the printer-side printing application locates the

native formal driver at at least one of a printer memory device, a network database, a website,

and an OEM database for the native format driver.



9. The method ofclaim 6, wherein the native format driver converts the print

document.

10. A computer readable storage medium comprising a set of print client instructions,

which, if executed by a processor, cause a computer to:

determine that a driver for a target printer is not installed on a print client;

transmit a request communication to the target printer;

receive a return communication including a document acquisition driver to the print

client; and

transmit a print document communication including a print document in a native format

to the target printer.

11. The medium ofclaim 10, wherein, if executed, the instructions cause a computer

to install the document acquisition driver on the print client.

12. The medium ofclaim 1, wherein a client-side printing application installs the

document acquisition driver.

13. The medium of claim 12, wherein the document acquisition driver generates the

print document communication.

1 . The medium ofclaim 0, wherein a client-side printing application generates the

request communication.

15. A computer readable storage medium comprising a set of target printer

instaictions, which, if executed by a processor, cause a computer to:

receive a request communication;

receive a print document communication including a print document in a native formal;

and

conducting a conversion of the print document from the native format to a target printer

format.

1 . The medium ofclaim 15, wherein, if executed, the instructions cause a computer

lo:

transmit a return communication including a document acquisition driver to a print client.



17. The medium of claim , wherein the document acquisition driver is configured

to generate the print document communication.

18. The medium claim 15, wherein, if executed, the instructions cause a computer to:

locate a native formal driver; and

acquire the native fonnat driver.

. The medium of claim 18, wherein a printer-side printing application locates and

acquires the native format driver.

20. The medium of claim , wherein the printer-side printing application locates the

native format driver at at least one of a printer memory device, a network database, a website,

and an OEM database for the native format driver.

2 1. The medium of claim 18, wherein the native format driver converts print

document.

22. A system comprising:

a client processing component;

a client memory device including a client-side printing application having a set of

instructions to be executed by the client processing component;

a printer processing component; and

a processor memory device including a printer-side printing application having a set of

instructions to be executed by the printer processing component,

wherein the client-side printing application and the printer-side printing application are

configured to:

transfer a request communication from a print client to a target printer in response

to a determination that a driver for the target printer is not installed on the print client;

transfer a return communication from the target printer to the print client, the

return communication to include a document acquisition driver; and

transfer a print document communication from the print client to the target

printer, the print document communication to include a print document in a native

format.

I I



23. The system claim 22, wherein the client-side printing application is configured to

install the document acquisition driver on the print client.

24. The system of claim 23, wherein the client-side printing application installs the

document acquisition driver.

25. The system of claim 24, wherein the document acquisition driver transmits the

print document communication.

26. The system of claim 22, wherein the client-side printing application generates the

request communication.

27. The system of claim 22, wherein the printer-side printing application is

configured to:

locate a native format driver; and

acquire the native formal driver.

28. The system of claim 27, wherein the printer-side printing application locates the

native formal driver at at least one of a printer memory device, a network database, a website,

and an OEM database for the native format driver.

29. The system of claim 27, wherein the native format driver converts the print

document from the native format o a target printer format.







INTERNATIONAL SEARCH REPORT International application No.

PCT/US20 11/065342
A. CLASSIFICATION OF SUBJECT MATTER

G06F 3/12(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G06F 3/12; G06F 15/00; H04N 1/00; G06K 15/02; B41B 1/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) & Keywords: driverless, printer, native, format, convert.

c . DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2002-0186393 Al (DENIS A. P0CHUEV e t a l . ) 12 December 2002 1 ,6-8 , 15 , 18-20

See paragraphs [0017]-[0026] , c l aims 5 ,8 , and f igures 3-5 . 2-5 ,9-14 , 16-17

,21-29

US 2007-0177192 Al (YA0-TIAN WANG) 02 August 2007 1 ,6-8 , 15 , 18-20

See paragraphs [0025H0056] , [0084 H0093] , claims 1 , 13 , and f igures 1-3 . 2-5 ,9-14 , 16-17
,21-29

US 2011-0194123 Al (MICHAEL R. SWEET e t a l . ) 11 August 2011 1-29

See paragraphs [0035]-[0047] , c l aims 1 , 17 , and f igures 2-4 .

US 2008-0231886 Al (WEHNER ULRICH e t a l . ) 25 September 2008 1-29

See paragraphs [0028]-[0035] , c l aim 1 , and f igure 1 .

Further documents are listed in the continuation of Box C . patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited t o establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

24 AUGUST 20 (24.08.2012) 27 AUGUST 2012 (27.08.2012)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
'mm .. 189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan Choi, Jae Gwi I

t ' 302-70 ' P l f Korea

Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-5787

Form PCT/ISA/210 (second sheet) (My 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US20 11/065342

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2002--0186393 A 1 12. 12.2002 EP 1267254 A2 18. 12.,2002

EP 1267254 A3 28. 07,,2004

P 2003-044245 A 14. 02,,2003

us 2007--0177192 A 1 02. 08.2007 EP 1818805 A2 15. 08,,2007

EP 1818805 A3 24. 03,,2010

P 04-926735 B2 17. 02,,2012

P 2007-207237 A 16. 08,,2007

us 7804612 B2 28. 09,,2010

us 2011--0194123 A 1 11. 08.2011 CN 102147715 A 10. 08,,2011

CN 102147717 A 10. 08,,2011

CN 102189848 A 21. 09,,2011

GB 2477610 A 10. 08,,2011

us 2011-194124 A1 11. 08,,2011

US 2011-194140 A1 11. 08,,2011

US 2011-194141 A1 11. 08,,2011

O 2011-100148 A1 18. 08,,2011

o 2011-100149 A1 18. 08,,2011

us 2008--0231886 A 1 25. 09.2008 EP 1973031 1 24. 09,,2008

JP 2008-234655 A 02. 10,,2008

Form PCT/ISA/210 (patent family annex) ( y 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

