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PERFORMING REMOTING OPERATIONS FOR DIFFERENT
REGIONS OF A DISPLAY SURFACE AT DIFFERENT RATES

BACKGROUND

[0001] Graphics applications generate image frames for display on a local or
remote computer monitor. The amount of change between subsequent image
frames may be great or small. For example, the amount of change may vary
depending on how much of each image frame corresponds to still images (e.g.,
text or fixed graphics) and how much of each image frame corresponds to moving
images (e.g., animated graphics or video). Updating the content on a remote
computer monitor screen typically involves various resource consuming
operations referred to herein as “remoting operations.” Unfortunately, remoting
operations demand a considerably amount of resources (e.g., network bandwidth,
memory bandwidth, and processor cycles).

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] For a detailed description of exemplary embodiments of the invention,
reference will now be made to the accompanying drawings in which:
[0003] Fig. 1 shows a display surface management technique in accordance
with embodiments of the disclosure;
[0004] Fig. 2 shows a system in accordance with embodiments of the
disclosure;
[0005] Fig. 3 shows a remote graphics system in accordance with embodiments
of the disclosure;
[0006] Fig. 4 shows various components of the remote graphics system of Fig.

3 in accordance with embodiments of the disclosure;
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[0007] Fig. 5 shows a method in accordance with embodiments of the
disclosure; and
[0008] Fig. 6 shows another method in accordance with embodiments of the
disclosure.

NOTATION AND NOMENCLATURE
[0009] Certain terms are used throughout the following description and claims to
refer to particular system components. As one skilled in the art will appreciate,
computer companies may refer to a component by different names. This
document does not intend to distinguish between components that differ in name
but not function. In the following discussion and in the claims, the terms
“‘including” and “comprising” are used in an open-ended fashion, and thus should
be interpreted to mean “including, but not limited to... .” Also, the term “couple” or
“‘couples” is intended to mean either an indirect, direct, optical or wireless
electrical connection. Thus, if a first device couples to a second device, that
connection may be through a direct electrical connection, through an indirect
electrical connection via other devices and connections, through an optical
electrical connection, or through a wireless electrical connection.

DETAILED DESCRIPTION

[0010] The following discussion is directed to various embodiments of the
invention. Although one or more of these embodiments may be preferred, the
embodiments disclosed should not be interpreted, or otherwise used, as limiting
the scope of the disclosure, including the claims. In addition, one skilled in the art
will understand that the following description has broad application, and the
discussion of any embodiment is meant only to be exemplary of that embodiment,
and not intended to intimate that the scope of the disclosure, including the claims,
is limited to that embodiment.
[0011] As described herein, embodiments of the disclosure reduce resource
consumption, when updating content on a computer monitor's screen, by
partitioning (sub-dividing) a display surface into multiple regions and performing
remoting operations (e.g., “GRAB” operations, “COMPARE” operations, and
“SEND?” operations) for the different partitions at different rates. As used herein,

“display surface” refers to a memory representation of a computer monitor's
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screen (i.e., each pixel of the screen is represented in memory). As used herein,
a GRAB operation refers to reading at least some of an image frame from the
display surface. As used herein, a COMPARE operation refers to comparing a
current image frame with a previous image frame. As used herein, a SEND
operation refers to transmitting image frame updates to a remote computer
monitor. In some embodiments, a SEND operation includes compressing the
image frame updates. The techniques described herein were developed for use
in a remote graphics environment in which a “sender” system transmits graphics
content to one or more remote “receiver” systems. However, these techniques
are not limited to any particular embodiment and are applicable to any system
with a graphic user interface (GUI).

[0012] Fig. 1 shows a display surface management technique 100 in
accordance with embodiments of the disclosure. As shown, a display surface
102 becomes a partitioned display surface 110 based on a partitioning operation.
The partitioning operation defines at least a first region 112 and a second region
114 in the partitioned display surface 110. In at least some embodiments, the
first region 112 and the second region 114 are defined by predetermined
information regarding the content to be displayed. For example, predetermined
information regarding the location of still images (e.g., text or fixed graphics) and
moving images (e.g9., animated graphics or video) in the content to be displayed
may be used to define the first region 112 and the second region 114. This
predetermined information may be obtained, for example, from prior knowledge of
windows that will be displayed during execution of a given graphic application. In
accordance with embodiments, the first region 112 corresponds to fixed or slow
moving content and the second region 114 corresponds to fast moving content.
As used herein, “movement” of content refers to objects that change position from
one frame to another relative to other objects in the frames.

[0013] In alternative embodiments, the first region 112 and the second region
114 are defined by “learned” information regarding the content to be displayed.
The learned information identifies still (or slow moving) content and fast moving
content by tracking the amount of display surface change that occurs over time.
As an example, a tracking algorithm may keep a history for each of a plurality of
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display surface sub-blocks (e.g., the entire display surface may be divided into
sub-blocks, each representing 8x8 pixels or another size). “High-motion” sub-
blocks are those having more than a threshold amount of change over a
predetermined amount of image frames (e.g., over 10 frames, the average
number of pixels that change per frame is more than half the pixels in the sub-
block). Upon detection, high-motion sub-blocks are preferably assigned to the
second region 114. Meanwhile, “low-motion” sub-blocks are those having less
than a threshold amount of change over the predetermined amount of image
frames. Upon detection, low-motion sub-blocks are preferably assigned to the
second region 114. In different embodiments, the threshold change amount, the
history length tracked, and/or the size for the sub-blocks may vary. Further, the
threshold change amount may consider color change thresholds as well (e.g.,
only color changes that are significant count as a change).

[0014] In at least some embodiments, sub-blocks are coalesced into larger
blocks to form the second region 114. As an example, the second region 114
may correspond to the smallest rectangle that encompasses all of the detected
high-motion sub-blocks. Alternatively, the second region 114 corresponds to
multiple rectangles (joined or separated) of coalesced high-motion sub-blocks. In
accordance with some embodiments, when relying on learned information, the
shape and size of the second region 114 is dynamic and may vary over time.
[0015] Once the first region 112 and the second region 114 have been defined
by the partitioning operation, the display surface management technique 100
performs first region remoting operations and second region remoting operations
to update the content displayed on a computer monitor 130. In at least some
embodiments, the remoting operations for both the first region 112 and the
second region 114 comprise GRAB, COMPARE, and SEND operations as
previously described. The frequency at which the first region remoting operations
are performed differs from the frequency at which the second region remoting
operations are performed. For example, the first region remoting operations may
be performed at a predetermined update rate selected for fixed or slow-moving
images (e.g., 1 to 5 frames per second) and the second region remoting
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operations may be performed at a predetermined update rate selected for fast-
moving images (e.g., more than 20 frames per second).

[0016] Additionally or alternatively, for embodiments that rely on learned
information to identify the first region 112 and the second region 114, the
remoting operations rates assigned to each region may be customized and
dynamic (e.g., based on an average amount of image change detected for the
second region 114 and/or the first region 112). In other words, the region-
defining boundaries as well as each region’s remoting operations rates may be
selectively fixed or dynamic. As an example, predetermined default boundaries
may be employed unless certain image change thresholds are surpassed (i.e.,
the image change thresholds indicate that the boundaries of the first region 112
and the second region 114 need to be adjusted). Similarly, predetermined default
rates for remoting operations may be employed unless certain image change
thresholds are surpassed (e.g., the image change thresholds indicate that the
rates of remoting operations for the first region 112 and/or the second region 114
need to be adjusted).

[0017] In the display surface management technique 100 of Fig. 1 only two
regions are described for the partitioned display surface 110. However,
alternative embodiments may have three or more defined regions with different
remoting operations rates. In such case, the regions and corresponding remoting
operations rates may be predetermined or learned as previously described.
[0018] Fig. 2 shows a system 200 in accordance with embodiments of the
disclosure. As shown, the system 200 comprises at least one processor 202
coupled to a system memory 204. The processor 202 corresponds to at least
one of a variety of semiconductor devices such as microprocessors,
microcontrollers, central processor units (CPUs), main processing units (MPUs),
digital signal processors (DSPs), advanced reduced instruction set computing
(RISC) machines, ARM processors, application specific integrated circuits
(ASICs), field programmable gate arrays (FPGASs) or other processing devices.
Although not required, the processor 202 may be a dedicated graphics processor.
In general, the system memory 204 corresponds to a computer-readable medium
that stores instructions/data and is read by electronic, magnetic, optical,
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electromagnetic, infrared, or other means. Examples of a computer-readable
medium include a semiconductor or solid state memory, magnetic tape, a
removable computer disk, a random access memory (RAM), a read-only memory
(ROM), a rigid magnetic disk, and an optical disk (e.g., CD or DVD).

[0019] In Fig. 2, the system memory 204 stores at least one graphics
application 206 for execution by the processor 202. Upon execution, the graphics
application 206 stored by the system memory 204 generates image frames for
display by a monitor 130. Rather than display generated image frames directly,
the system 200 employs a graphics control unit 210 coupled between the
processor 202 and the monitor 130 to process generated image frames and to
update the content displayed on the monitor 130. In accordance with various
embodiments, the monitor 130 may be a local component or a remote component
of the system 200.

[0020] As shown, the graphics control unit 210 comprises a display surface 212,
which is a memory representation of each pixel of the monitor's screen. The
graphics control unit 210 also comprises a partition management module 214,
which performs the display surface management technique 100 of Fig. 1. As an
example, the partition management module 214 may represent hardware,
firmware and/or software configured to partition the display surface 212 into
different regions and to assign different rates for each region’s remoting
operations (e.g., GRAB, COMPARE and SEND). In embodiments in which the
monitor 130 is a remote component, the SEND operation may comprise
compressing and encrypting content for transmission to the monitor 130 via a
network. By performing the display surface management technique 100, the
graphics control unit 210 enables more efficient use of system resources (e.g.,
CPU cycles, memory bandwidth, and network bandwidth) compared to
transmitting each full image frame directly to the monitor 130 or performing
remoting operations (e.g., GRAB, COMPARE and SEND) for each full image
frame.

[0021] Although the graphics control unit 210 of Fig. 2 is shown to comprise the
display surface 212 and the partition management module 214, other
embodiments are possible. For example, at least some of the display surface
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212 may alternatively be stored in the system memory 204. Further, at least
some of any software components of the partition management module 214 may
alternatively be stored in the system memory 204. Such software components
are stored by a computer-readable medium (e.g., part of the system memory 204
and/or the graphics control unit 210) for execution by the processor 202.

[0022] In at least some embodiments, the graphics control unit 210 and/or the
system memory 204 stores instructions that, when executed, cause the processor
202 (or another processor) to generate boundaries for a first region and a second
region of a display screen memory representation. For example, the instructions
may cause the processor 202 to generate the boundaries based on
predetermined information regarding content to be displayed on a display screen.
Alternatively, the instructions may cause the processor 202 to dynamically
generate the boundaries by tracking a history of content displayed on a display
screen. The instructions further cause the processor 202 to assign a first rate to
remoting operations associated with the first region and to assign a second rate
to remoting operations associated with the second region. The first and second
rates are different and are selected to in order to efficiently utilize system
resources. In accordance with at least some embodiments, the instructions
further cause the processor 202 to dynamically adjust at least one of the first rate
and the second rate as needed to more efficiently utilize system resources.
[0023] Fig. 3 shows a remote graphics system 300 in accordance with
embodiments of the disclosure. The system 300 comprises a sender 304 and a
receiver 310 of graphics content, where the sender 304 and the receiver 306
communicate via a network connection 320. The network connection 320 may be
based on a local area network (LAN), a wide area network (WAN) (e.g., the
Internet), or other network connections now known or later developed.

[0024] As shown, the sender 304 performs various input operations 306 and
output operations 308. In at least some embodiments, the input operations 306
comprise decrypting and applying user input events from the receiver 310. For
example, the user input events may correspond to keyboard commands, mouse
commands, instructions received from a Universal Serial Bus (USB) device (e.g.,
a flash drive) or other user input events that originate at the receiver 310. Such
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user input events may affect, for example, which graphics application (or
applications) is being executed by the sender 304 for use by the receiver 310.
The user input events also may affect various options supported by each
executed graphics application.

[0025] As shown, the output operations 308 comprise capturing image frames
from at least one graphics application. The output operations 308 further
comprise providing partition management of a display surface. As previously
described for Figs. 1 and 2, partition management includes defining partition
boundaries within a display surface, assigning different content update rates to
the different partitions and, if needed, modifying partitions. The output operations
308 also comprise transmitting graphics content updates to the receiver 310,
which may include compressing and encrypting content for transmission to the
receiver 310 via the network connection 320.

[0026] At the receiver 310, various input operations 312 and output operations
314 are performed. In at least some embodiments, the input operations 312
comprise decompressing, decrypting and displaying graphics content received
from the sender 304. Meanwhile, the output operations 314 comprise capturing
user input events (e.g., keyboard commands, mouse commands, voice
commands, instructions received from a flash drive or a smart card, or other user
input events) that originate at the receiver 310. The output operations 314 also
may comprise encrypting captured user input user input events for transmission
to the sender 304 via the network connection 320.

[0027] Fig. 4 shows various components of the remote graphics system 300 of
Fig. 3 in accordance with embodiments of the disclosure. As shown, the sender
304 comprises graphics hardware 402, graphics drivers 404, a graphics
applications programming interface (API) 406 and applications 408. In at least
some embodiments, calls to the graphics APl 406 are monitored (e.g., for Open
GL and DirectX) to detect when changes to graphics content occur. Additionally
or alternatively, a display surface (frame buffer) is periodically read to detect
when changes to graphics content occur. Any changes are forwarded to a
remote send module 412, which handles communications to and from the
receiver 310.
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[0028] In the embodiment of Fig. 4, the remote send module 412 comprises a
display management component 414 that manages display options (e.g.,
resolution, color, or other options), an input management component 416 that
manages user input events, a partition management component 418 that
manages partitions as described herein, a CODEC (compression/decompression)
component 420 that manages compression of content transmitted to the receiver
310. As an example, the CODEC component 420 may employ the “HP2”
CODEC although other embodiments are possible. The remote send module
412 also comprises a security component 422 that manages encryption and
decryption for the sender 304. The security component 304 also may
authenticate users or otherwise limit access to the sender 304 as desired. In
various embodiments, the sender 304 is part of a workstation or a blade server
that provides enhanced graphics capabilities to one or more remote computers
via the network connection 320.

[0029] As shown, the receiver 310 comprises a remote receive module 430,
which handles communications to and from the sender 304. In at least some
embodiments, the remote receive module 430 comprises a security component
432 that manages encryption and decryption for the receiver 310, a CODEC
component 434 that manages decompression of content received from the
second 304, a display management component 436 that manages display
options (e.g., resolution, color, or other options) of at least one monitor 450
coupled to the receiver 310. The remote receive module 430 also comprises an
input management component 438 that manages user input events received from
input devices 460 (e.g., keyboard, mouse, or USB devices) coupled to the
receiver 310. The remote receive module 430 also comprises drivers 440 to
enable hardware components that are coupled to or are part of the receiver 310
to support the remote graphics technique described herein.

[0030] Fig. 5 shows a method 500 in accordance with embodiments of the
disclosure. As shown, the method 500 comprises generating boundaries for a
first region and a second region of a display surface (block 502). The method
500 also comprises performing remoting operations (e.g., GRAB, COMPARE,
and SEND operations) for the first region at a first rate (block 504). The method
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500 also comprises performing remoting operations for the second region at a
second rate (block 506), where the first and second rates are different.

[0031] In accordance with at least some embodiments, the method 500 may
comprise additional or fewer steps. As an example of additional steps, the
method 500 may comprise generating boundaries for the first and second regions
by accessing predetermined display surface information (e.g., information
identifying the format/positioning of content to be displayed). Additionally, the
method 500 may comprise dynamically modifying the boundaries of the first and
second regions (e.g., by tracking content changes). Additionally, the method 500
may comprise selectively modifying the first rate and/or the second rate.

[0032] Fig. 6 shows another method 600 in accordance with embodiments of
the disclosure. The method 600 performs the method 500 of Fig. 5 as part of a
remote graphics interface. As shown, at block 602, the remote graphics interface
starts. The method 500 is then performed (blocks 502, 504, 506) and the remote
graphics interface continues at block 610. If desired, the additional steps
mentioned for the method 500 also may be performed as part of a remote
graphics interface.

[0033] The above discussion is meant to be illustrative of the principles and
various embodiments of the present invention. Numerous variations and
modifications will become apparent to those skilled in the art once the above
disclosure is fully appreciated. It is intended that the following claims be
interpreted to embrace all such variations and modifications.
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CLAIMS
What is claimed is:
1. A method, performed by at least one processor, comprising:
generating boundaries for a first region and a second region of a display
surface;
performing remoting operations for the first region at a first rate; and
performing remoting operations for the second region at a second rate, the

first and second rates being different.

2. The method of claim 1 wherein generating said boundaries comprises
accessing predetermined display surface information.

3. The method of claim 1 further comprising dynamically modifying the
boundaries of the first and second regions.

4. The method of claim 1 further comprising selectively modifying said first
rate and selectively modifying said second rate.

5. The method of claim 1 wherein said generating boundaries, said
performing remoting operations for the first region, and said performing remoting
operations for the second region is performed by a sender unit in a remote
graphics interface.

6. A computer system, comprising:

a processor;

a system memory that couples to the processor and stores a graphics
application for execution by the processor;

a remote monitor screen for displaying content generated by the graphics
application; and

a graphics control unit coupled to the processor and the remote monitor

screen, the graphics control unit comprises a partition management module,
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wherein the partition management module partitions a memory
representation of the remote monitor screen into a first region and a second
region,

wherein the partition management module causes remoting operations for

the first region and the second region to be performed at different rates.

7. The computer system of claim 6 wherein the remoting operations comprise
GRAB, COMPARE and SEND operations.

8. The computer system of claim 7 wherein the SEND operation comprises
compressing and encrypting said content for transmission to the remote monitor

screen via a network.

9. The computer system of claim 6 wherein the first and second regions are
based on predetermined information regarding said content.

10. The computer system of claim 6 wherein the partition management
module dynamically adjusts boundaries of the first and second regions.

11. A computer-readable medium storing instructions that, when executed,
cause a processor to:
generate boundaries for a first region and a second region of a display
screen memory representation;
assign a first rate to remoting operations associated with the first region;
and
assign a second rate to remoting operations associated with the second
region, the first and second rates being different.

12. The computer-readable medium of claim 11 wherein the instructions
further cause the processor to generate said boundaries based on predetermined

information regarding content to be displayed on a display screen.
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13. The computer-readable medium of claim 11 wherein the instructions
further cause the processor to dynamically modify the boundaries of the first and

second regions.

14.  The computer-readable medium of claim 13 wherein the instructions cause
the processor to dynamically modify said boundaries by tracking a history of

content displayed on a display screen.

15. The computer-readable medium of claim 11 wherein the instructions
further cause the processor to dynamically adjust at least one of the first rate and

the second rate.



PCT/US2009/038139

WO 2010/110786

1/6

09M

(8
HOLINOW
SNOILYd3dO SNOILYY3dO
ONILONIY ONILOWIY
NOI93d NOID3Y
aNOOJ3S 1SYI4
wm .......... _ w m NOILV3dO
. 7l m : ONINOILILYVd
. i NOI9IY ANOO3S ! m AU
w 4 m
| NOI9OIY 1S4 |
................... g
0L

JOV4HNS AV1dSId AANOILILEYd

JOV4dNS AV1dSId



¢ Ol

PCT/US2009/038139

2/6

WO 2010/110786

o = i gz |
“ 2% o m
TN oo | s
®r /\_ L INFWIOVNYW o L RDERE _
HOLINOW | Novd
01z
LINN TOYLNOD SOIHdVHO
A
20z
¥0SS3004d
A
T
:  NOILYOITddV
i SOIHdV¥D !
M 0z
002 AHOW3IIN W3LSAS




PCT/US2009/038139

WO 2010/110786

3/6

¢ ol

1dAHONS e
SIN3AT
1NdNI 438N FHNLAVO @

i3
SNOILVY3dO LNdLNO

AV1dSIQ e
1dAd03d e
SS3H4NOD3A

{13
SNOILVY3dO LNdNI

0i€
d3AI303d

A

NOILO3NNOD
NHOMLAN

00€ M«

i LdAY03a o

1dAYONT -
SS3IUANOD -
S3LVAdN LNILNOD LINSNYYL e
SNOILILYVd AJIQON -
S3LVY I1VAdN NOISSY -
SNOILI¥Vd INI43a -
ININIOVYNYIN NOILILYEYL ®
(SINOILYOITddY SOIHAYYD
WOY4 SANYYHS IOVINI IHNLAYD ®

80¢€
SNOILVY3dO LNdLNO

d3AI303d NOYA
SIN3AT LNANI 434SN AddY  ®

90¢
SNOILVY3dO LNdNI
v0e
Y3AN3S




PCT/US2009/038139

WO 2010/110786

4/6

“1--:-“. .......................... m ..........................._ ........ m .q .w_m “. ...... "....nnnn..nnnnnnmuunnn......nnnnnn_. ........ m
o A% m “ m m 44 m m
o ALINO3S m m L ALI4NO3S i |
i @ ...... i i i i V147 | o m i
i . 03000 | | _\/ i 103000 i} LNOWNOILILYV | |
w1 W m/\_os AN A
» Do P i 1 LWOW LNdNI § | LINOW AV1dSIO @
i LWOWINANI 3 3 LNOWAVIESID ;41 Noroannog | | s LT |
m = | m MHYOMLAN m A 434 m
L SyIANA I Am_._oo_\/_ozmwm_._.o_\/_m_m .......... !
i . i 207
| 0gy m TUVMALVYH
m 31NAOW IAIFDTY ILOWTY m SOIHAYHEO
S w M 70V
NETNERER L SdIAIEAd
A A m ' SOIHAVYHD
! ! : 90y
9% 0ch L ! |dY SOIHAYHO
S30IA3A LNdNI (S)4OLINOW 0%
SNOILYOITddV
s 03
00v yIANIS




WO 2010/110786

500

502

PCT/US2009/038139

5/6

GENERATE BOUNDARIES

FOR FIRST AND SECOND

REGIONS OF A DISPLAY
SURFACE

504

PERFORM REMOTING
OPERATIONS FOR THE FIRST
REGION AT A FIRST RATE

A 4

506

PERFORM REMOTING OPERATIONS
FOR THE SECOND REGION AT A
SECOND RATE, THE FIRST AND

SECOND RATES BEING DIFFERENT

FIG. §



WO 2010/110786 PCT/US2009/038139

6/6

600 602
REMOTE GRAPHICS
\ INTERFACE STARTS

\ 4

GENERATE BOUNDARIES

502 | FOR FIRST AND SECOND

REGIONS OF A DISPLAY
SURFACE

A 4

504 PERFORM REMOTING
\ OPERATIONS FOR THE FIRST
REGION AT A FIRST RATE

A 4

PERFORM REMOTING OPERATIONS

506 |  FOR THE SECOND REGION AT A
SECOND RATE, THE FIRST AND

SECOND RATES BEING DIFFERENT

610

A

REMOTE GRAPHICS
INTERFACE CONTINUES

FIG. 6



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2009/038139

A. CLASSIFICATION OF SUBJECT MATTER

GOGF 3/14(20006.01)i, HO4Q 9/02(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)
IPC: GO6F

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 since 1975
Japanese Utility models and applications for Utility models since 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) "monitor", "display region", "partition", "", "sender", "remote monitor screen”

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A US 2006-0026530 A1(THOMAS J. SHEPHERD et al.) 2 February 2006 1-15
See abstract; figures 1a-1b; paragraphs [0001], [0019]; claims 1, 8-11.

A US 2003-0179154 A1(SCOTT H. DEMSKY et al.) 25 September 2003 1-15
See abstract, figures 4-6; paragraphs [0004]-[0006],[00201,[0028]; claims 1, 4,6, 7.

A US 2005-0018083 ALK YE-WON RYOU) 27 January 2005 1-15
See abstract, figures 1A-1B; paragraphs [0008]-[0011], [0019]; claims 1, 8.

A US 2008-0258995 A1T(MICHEL CORNEILS JOSEPHUS MARIE VISSENBERG et al.) 23 1-15
October 2008

See abstract, figure 1; paragraphs [0021],[0023]; claim 1.

|:| Further documents are listed in the continuation of Box C. & See 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 to 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
18 JANUARY 2010 (18.01.2010) 19 JANUARY 2010 (190120 10)
Name and mailing address of the ISA/KR Authorized officer ing
' Korean Intellectual Property Office -
Government Complex-Daejeon, 139 Seonsa-ro, Seo- HAN, Seon Kyoung
gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8523

Form PCT/ISA/210 (second sheet) (July 2008)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2009/038139
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006-0026530 A1 02.02.2006 EP 1622125 A3 25.02.2009
JP 2006-048042 A 16.02.2006
US 2003-0179154 Al 25.09.2003 US 06917348 B2 12.07.2005
US 2005-0018083 A1 27.01.2005 CN 1578436 A 09.02.2005
JP 2005043896 A 17.02.2005
KR 20050013021 A 02.02.2005
KR 10-0580246 B1 16.05.2006
US 2008-0258995 A1 23.10.2008 CN 101379429 A 04.03.2009
EP 1929355 A2 11.06.2008
JP 2009-509191 A 05.03.2009
WO 2007-034370 A3 23.10.2008

Form PCT/ISA/210 (patent family annex) (July 2008)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

