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RENDERING A USER INTERFACE

BACKGROUND

[CG01] User interfaces such as Graphical User Interfaces (GUIs) have become
an accepted way of interacting with computer systems. One way of providing a
user interface is providing a definition that is renderable by a client computer
system in a web browser or other environment such as JAVA (RTM). A web
browser on a client computer system receives communications from remote
systems such as a web page that can be rendered by the web browser, Web
pages can be wrniten in differsnt languages and may be defined by markup
language such as hypertext markup language, HTML, and cascaded style scripts,
CSS8. Web pages may also include media such as images, sound clips and video

and executable code such as Javascript.

[0002] Web pages can be static or dynamic. A static web page is wrilten and
then stored in a location on a web server to be served o a client computing device
when required. A dynamic web page is generated when needed, for example by

obtaining data from a database and using it {o produce a web page.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The accompanying drawings ilustrate various examples and are a part
of the specification. The illustrated examples are examples and do not imit the
scope of the claims. Throughouwt the drawings, identical reference numbers

designate similar, but not necessarily identical elements.

[G004] FIG. 1 is a block diagram of an example system to serve a renderable
user ntarface o a client computing device which may make use of the present
disclosurs;
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{0005] FIG. 2 is a block diagram of aspects of an example user interface

definition which may be served by the system of FIG 1;

{0006] FIG. 3 is a block diagram of an example system {o serve a renderable
user interface to a client computing device;

{0007] FIG. 4 15 a flow diagram iliustrating an example method of rendering a
user interface;

[G008] FIG. 5 is a flow diagram ilustrating an example method of rendering a

user interface;

[CO0Q]FIG. 6 is a flow diagram illustrating an example method of

asynchronously rendering data from plural data sources in a user interface;

[0010] FiGs 7a, 7b and 7c are diagrams illustrating an example of rendering

aspects of a user interface;

[G011] FIG. 8 is an illustration of a rendered web page populated with data from

a plurality of data sources;

[0012] FIG.8 is a flow diagram of an example of a process which may be
employed {o prepare a user interface for communication o a recipient computer
for rendering; and,

[O013] FIG. 10 is a flow diagram illustrating an example user interface
customization routine which may be incorporated into the flow diagram of FIG. 9.

DETAILED DESCRIPTION

[0014] Increased flexibility can be achieved if components of a user interface
can be populated in a layout around rendering fime. Such a capability for defining
a layout but deferning populating the layout with at least selected components until

around the tirme of rendering forms the foundation of the present disclosure.
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{0015] Generating a user interface based on a received user interface definition
is popular with software developers and is a way of reducing the number and size
of exscutable programs that must be installed and stored on a client computer
system. FIG. 1 is a block diagram of an example system {o serve g renderable
user interface to a client computing device which may make use of the present

disclosure.

[0016] FIG. 1 includes particular components, modules, ets. according to
various examplas. However, in different examples, more, fewer, andior other
componenis, modules, arrangements of components/imodules, elc. may be used
according to the teachings described herein. In addition, varicus components,
modules, sic. described herein may be implemented as one or more electronic
circuits, software modules, hardware modules, special purpose hardware {e.g.,
application specific hardware, application specific integrated circuits {ASICs),
embedded conirollers, hardwired circuifry, Field Programmable Gate Arrays

{FPGA), et }, or some combination of these.

[0017] As shown in FIG.1, in one example, the system 10 includes a first data
repository 20 encoding a user interface definition 30, a network interface 40 to
receive a request for the user interface from the client computing device and at
least one processor 50 to execute computer program code 1o receive the request
for the user interface from the network interface, and to access the first dala
repository 20 to serve the user interface definition 30 to the client computing

device.

{0018] In one example, the user interface definition 30 identifies 31 a layout
defining an arrangement for visual components for the user interface. The visual
components in the arrangement include a proxy component. In one example, the
user interface definition 30 identifies 32 a further visual component to be
substituted for the proxy component in the user interface when the user interface
definition 30 is rendered.
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{0019] FIG. 2 is a block diagram of aspects of an example user interface

definition which may be served by the system of FIG 1.

{0020] in one example, the user interface definition 30 includes an identifier 31
that links {0 a layout defining an arrangement for visual components for the user
interface. The visual components in the arrangement include a proxy component.
in one example, the user interface definition 30 includes an identifier 32 that links
to & further visual component {0 be substituted for the proxy component in the user
interface when the user interface definition 30 is rendered. iIn one example, the
tayout is written in a markup language. in one example, the layout is written {o be
rendered by a web browser. In one example, the layout is written in one or more
of hypertext markup language (HTML), cascaded siyle scoripts {CS8) and
Javascript.

[0021] In one example, the arrangement is encoded to be adaplive to the
viewing environment of the client computing device when rendered on the client
computing device. in one example, the arrangement is encoded using responsive
web design technigues. In one example, the arrangement is encoded {o have a
fluid layout when rendered on the client computing device such that components
may be laid out differently depending on parameters of the client computing device
such as display resolution, size and orientation. For example, components in one
example may be laid out in a grid for a desktop PC type client computing device
having a relatively large display area but in a single file column for a smart phone

type client computing device having a limited width,

{0022] in ane example, the layout may be designed and maintained separately
to the user imterface defimition. In one example, the visual components are
designed and maintained separately to the user interface definition. in this way, a
user with limited knowledge can make useful changes to the user interface without
needing to know, for example, anything about HTML or responsive design
techniques and without risk of breaking a layout. For example, making a change

to the further visual component {o be substituted for the proxy component when
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the user interface is rendered can be done by making a simple change to the user
interface definition 30 without touching HTML, CSS, or Javascript.  Simifarly,
should the code of one of the further visual components be updated, in one
example it would be taken info account the next time a user interface using that
component is rendered without a change needing to be made to the user interface
definition 30.

[0023] FIG. 3 is a block diagram of an example system {0 serve a renderable
user interface to a client computing device which may make use of the present

disclosure.

[0024] FIG. 3 includes particular components, modules, gtc. according to
various examples. However, in different examples, more, fewer, and/or other
components, modules, arrangements of components/modules, etc. may be used
according 1o the teachings described herein. In addition, various components,
modules, etc. described herein may be implemented as one or more electronic
circuits, software modules, hardware modules, special purpose hardware (8.9,
application specific hardware, application specific integrated circuits {ASICs),
embedded controllers, hardwired circuitry, Field Programmable Gate Arrays
{FPGA), etc.), or some combination of these.

{0025] As shown in FIG.3, in one example, the system 10 includes a first data
repository 20 encoding a user inferface definition 30, a network interface 40 fo
receive a request for the user interface from the client computing device and at
least one processor 50 to execute computer program code to receive the request
for the user interface from the network interface, and to access the first dala
repository 20 to serve the user interface definiion 30 to the client computing

device.

[0028] in one example, the user interface definiion 30 Wentifies 31 a layowt
defining an arrangement for visual components for the user interface. The visual
components in the arrangemant include a proxy component. In one example, the

user interface definiion 30 identifies 32 a further visual component o be
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substituted for the proxy component in the user interface when the user interface
definition 30 is rendered. In one example, the proxy component has dimensions
corresponding to the further visual component.

[00271In one example, the system 10 further comprises a second data
repository 60 encoding a library 70 of visual components. In one axample, the
user interface definition 30 includes a reference 33 to the further visual component
in the library 70. In one example, the reference is encoded to cause the client
computing device to retrieve the further visual component from the library 70 when

rendering the user interface.

[0028] FIG. 4 is a flow diagram dlustrating an exampls method of rendering a
user interface.

[0029] Starting at step 110, a user interface is generated for digplay. In one
example, the user interface has an arrangemaeant of visual components defined by
a layout, the visual components including a proxy component. In one example,
the proxy component is linked to a further visual component.

{0030] Continuing at step 120, subsequent to generating the user interface, the
linked further visual component is rendered in place of the proxy component in the

user interface.

[0031] FIG. 5 ig a flow diagram illustrating an example method of rendering a
user interface.

[0032] Starting at step 100, in one example a user interface definition is
received defining the layout and the further visual component,

{0033] Continuing at step 110, a user interface is generated for display in
dependence on the received user inferface definition. In one example, the user
nterface has an arrangement of visual components defined by a layout, the visual

components including a proxy component.
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{0034] In one example, at step 115 the further visual component is retrieved
from a remote data repository. In another example, the further visual component
may be retrieved from a local data repository or may be compiled or otherwise
generated. In one example, the further visual component includes data on
selected ones of a version of the further visual component, a description of the
further visual component, an icon to be displayed for the further visual component

and/or a name of the further visual component {o be displayed.

f0035] At step 117, a component definition is obtained. In step 118, a dala
source asscciated with the further visual component is dentified and in step
119, graphical setlings for the component are obtained. In one example,
generic types of further visual components are stored in the local or remote
data repository (for example, widgets providing different types of graphs fo
display data) and these are customized (by linking the data source and applying
graphical settings) o create the further visual component. In one example, the
component definition identifies the data source and graphical settings. in one
example, the component definition is written in a markup language. In one
example, the component definition is written in JavaScript Object Notation
{JSON) format or other markup such as XML.

[0038]  In one example, the component definition includes selectad ones of an
identifier for referencing the further visual component when rendered in the
user interface; data to be selected from the data source (for example, particular
fields, rows or columns of data from a data source or g calculation or other
operation to be applied to data in the data source such as a time range or fop
or bottom N entries); and, a data filter to be applied to data retrieved from a
data source (for example, only data on products of a particular brand or model).

[0037] In one example, the graphical settings include selected ones of title;
colors; graph legend; graph axis labelling; and/or graph axis scale.
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{0038] Continuing at step 120, subsequent fo generating the user interface, the
linked further visual component is rendered in place of the proxy component in the
user interface in dependence on the component definition and graphical settings.

[6G39] In one example, continuing art step 130, data is oblained from the data
source and the data or a representation of the data is displayed, for example, in
step 140 in the further visual component. in one example, the data may be
displayed after the user interface has been rendered and displaved on the client
computing device.

{00407 In one example, each of the further visual components are of a type
selected from a group including: a component to display a visual representation of
data; a selector componentio receive a user input to change an attribute of another
component; and, a group of further visual components {o be rendered within the

bounds of the respective proxy component.

{0041] The visual representation of data may, for example, be in the form of
graphs, charts, tables or other visual representations. The visual representations
may, for example, display one or more of the data, a summary of at least a part of
the data and a siatistical analysis of at least part of the data.

[0042] In one example, the lavoul includes non-proxy components selected
from a set including as static text labels, buttons and graphics that are included in

each user interface rendered based an the layout.

10043] Where a user interface is dependent on data from a number of dala
sources, icreasad responsivenass can be achieved ¥ separate components of
the user interface can be populated and/or rendered independently. A capability
for asynchronously populating andfor rendering at least selected components in
the user interface also forms part of the present disclosure. FIG. 615 a flow diagram
flustrating an example method of asynchronously rendering data from plural data
sources in a user interface.
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{0044] Starting at step 110, a user interface is generated for display. In one
example, the user interface has an arrangement of visual components defined by
a layout, the visual components including a proxy component. In one example,
the proxy component is linked to a further visual component and has dimensions

carresponding to the further visual component.

[0045] In one example, the arangement includes a plurality (n) of proxy
components. in one exampie, for each of the n proxy components, a step
120a...120n 15 performed in respective of the proxy component and its linked
further visual component to render the linked further visual component in place of
the respective proxy component. In one example, each of steps 120a...120n is

performed asynchranously with respect to others of the steps 120a...120n.

{G046] FiGs 7a, b and 7c are diagrams Hustrating an example of rendering

aspects of a user interface which may make use of the present disclosure.

[0047] FIG. 7a lustrates an example layout 200 including a plurality of proxy
components 210 that are linked to corresponding visual components 220 in a
remote data repository 230 {links are shown by dotted lines). In one example, the
tayout 200 includes further content 205. In one example, the further content 206
is static content such as text, graphics or user interface features such as buttons
or selectors that are coded within the layout and will be displayed for each user

interface rendered according to the layout.

[0048] FiGs 7b and 7o dlustrate user interfaces 250 and 25Qa, rendered,
respectively, in one example using the layout 200 for a deskiop type display size
and in another example for a tablet type display size. The position of the proxy

components 210 is adjusted during the rendering to suit the display size.

{0049] FIG. 8 1s an dlustration of an example rendered web page having visual
components populated with data from a plurality of data sources and a selector
component for receiving user inputs to change the source of data displayed.
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{Q050] In the Hlustrated example, the web page 260 has been rendered from a
user interface definition with proxy components positioned according o a layout
wentified by the user interface definthon.  Visual components 270 have then, in
one example, been rendered in place of the proxy components. in one example,
data is then retrieved from data sources and displayed by the visual components
270, in the illustrated example, a visual component 280 in the form of a selector
component is injected into one of the proxy components and is arranged to receive

user inputs 1o change the data displayed by the visual components 270,

[0G51] in ancther example, date may be refrieved at the time of rendering the

visual components 270,

00521 FIG. 9 is a flow diagram of an example of a process which may be
employad to controf rendering of a user interface.

{0053] Starting at block 300, a user interface is formed from a received user
interface definition. The user inferface definition, in one example, includes a layout
for an arrangement of visual components, wherein the visual components include
a proxy component, the user interface definition identifying a further visual
component.

[G054] At block 310, the further visual component is injected in place of the

proxy component in the user interface.

[GG55] The functions and operations described with respect {0, for example, the
process which may be employed to control rendering of a user interface may be
implemented as a computer-readable siorage medium containing instructions
executed by a processor and stored in a memory. Processor may represent
generally any instruction execution system, such as a computer/processor based
system or an ASIC (Application Specific Integrated Circuit), a Field Programmable
Gate Array (FPGA), a computer, or other system that can fefch or obtain
nstructions or logic storad in memory and execute the instructions or logic

10
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contained therein. Memory represents generally any memory configured to store

program instructions and other data.

{0056] FiG. 10 is a flow diagram illustrating an example of a process which may
be employed {o customize a user interface and which may be incorporated into the
flow diagram of FIG. 9;

00571 In one example, the arangement includes a plurality of proxy
components. in one example, at block 305, the user interface is rendered in
dependence on attributes of the display of the client computing device and prior to
injecting the further visual component(s) corresponding to the plurality of proxy
components. In one example, the user interface is rendered with the proxy
components in place so as 0 cause correct layout of the user interface for the
client computing device.

[0058] In one example, at block 310, each further visual component s injected
in place of the respective proxy component independently of other proxy
components in the user interface.

[0059] Accordingly, various examples described herein were developed to
provide methods, computer-readable media, and systems for defining and
rendering user interfaces. One method for rendering a user interface includes
generating a user interface for display, the user interface having visual
components defined by a layowt, wherein the visual components include a proxy
component, the proxy component being linked to a further visual component; and,
subsequent {o generating the user interface, rendering the linked further visual

component in place of the proxty component in the user interface.

[0060] Examples described herein may enable user interfaces to be defined in
the form of a layout that refers o proxy components. A visual user interface
component is substituted in place of each proxy component during rendering of
the user interface. The visual user interface components nged not be accessible
or finalized when the layout is created but the layout nevertheless can be designed

11
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and maintained, taking into account the size and expected relative positions of the

visual components.

{0061] The visual user interface component can be populated with data from a
data source during rendering of the user interface. Such a process can be
performed independently of rendering/substituting other visual user interface

components enabling the rendering of the user interface o be asynchronous.

{0062} Various modifications may be made to the disclosed examples and
implementations without departing from their scope. Therefore, the illustrations
and examples herein should be construed in an illustrative, and not a restrictive,

sanse.

12
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What is claimed is:

1. A method of rendering a user interface comprising:

generating a user interface for display, the user interface having an
arrangement of visual components defined by a layout, wherain the visual
components include a proxy component, the proxy component being linked 1o a
further visual component; and,

subsequent {o generating the user interface, rendering the linked further visual
component in place of the proxy component in the user interface.

2. The method of claim 1, wherein the step of rendering the linked further
visual component includes retrigving the further visual component from a remote

data repository.

3. The method of claim 1, further comprising, prior o the step of
generating, receiving a user interface definition defining the layout and the further

visual component.

4. The method of claim 1, further compnsing, prior o the step of
generating, oblaining a component definition and graphical setlings for the further
visual component and identifying a data source associated with the further visual
component, the step of rendering being performed in dependence on the
component definition and graphical setlings.

5. The method of claim 4, further comprising obtaining data from the data
source and displaying the dala or a representation of the data in the further visual
component.

6. The method of claim 1, wherein the arrangement includes a plurality of

proxy components, the step of rendering the linked further visual component in

13
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place of the proxy component being asynchronously performed for each proxy

component.

7. The method of claim 6, wherein each of the further visual components
are of a type selected from a group including: a component 1o display a visual
reprasentation of data; a selector component to receive a user input to change an
attribute of another component; and, a group of further visual components to be

rendered within the bounds of the respective proxy component.

8. A system 1o serve a renderable user interface {o a client computing
device, the system comprising:
a first data repository encoding a user interface defintion, the user interface
definition identifying:
a layout defining an arrangement for wvisual components for the user
interface, the visual components including a proxy component; and,
a further visual component (o be substituted for the proxy component in the
user interface when the user interface definition is rendered;
a network interface to receive a request for the user interface from the client
caomputing device;
at least one processor to execute computer program code 1o receive the
request for the user interface from the network interface, and to access the first
data repository 10 serve the user interface definition {0 the client computing device.

9. The system of claim 8, further comprising & second data repository
encoding a library of visual components, wherein the user interface definition
ncludes a referance to the further visual component in the library, the reference
being encoded {0 cause the client computing device fo retrieve the further visual
component from the library when rendering the user interface.

10. The system of claim 8, wherein the layout is written in a markup

languags.

14
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11.  The system of claim 8, wherein the arrangement is encoded to be
adaptive {o the viewing environment of the client computing device when rendered
on the client computing device.

12. A non-transitory computer-readable  storage medium  containing
instructions o control rendering of a user interface, the instructions when executed
by a processor causing the processor to:

form a user interface from a received user interface definition, the user interface
definition including a layout for an arrangement of visual components, wherein the
visual components include a proxy component, the user interface definition
identifying a further visual component and the proxy component; and,

inject the further visual component in place of the proxy component in the user
interface.

13. The non-transitory computer readable storage medium of claim 12,
further comprising instructions when executed by a processor cause the processor
to:

render the user interface for display on a display of a client computing device

prior {0 injecting the further visual component.

14, The non-transifory computer readable storage medium of claim 13,
further comprising instruchons when executed by a processor cause the processor
to:

render the user interface in dependence on atlributes of the display of the client
computing device.

15. The non-transitory computer readable storage medium of claim 12,
wherein the arrangement includes a plurality of proxy components, the non-
transitory computer readable storage medium further comprising instructions when

executed by a processor cause the processor to:

15
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inject each further visual component in place of the respective proxy component

independently of other proxy components in the user interface.

16



WO 2016/069050 PCT/US2015/023029

20 FIG. 1

31

B S NS

31 30 32

FIG. 2

1/7



WO 2016/069050 PCT/US2015/023029

20 FIG. 3
] 3
e B0
132
33 10
e 40

70

2/7



WO 2016/069050

FIG. 4

FIG. B

a
{  Start )
\-«m

¥

Generate user interface for display
having arrangement of visual

component inked to further visual
component

components including a proxy

F

Render the further visual

proxy component

h 4

End }

4

&

{ Stant

¥

component in place of tha

Generate user interface for display
having arrangement of visual

component linked to further visual
component

components including a proxy

4

;  Render the ath further
¢ visual component in place
4 of the ath proxy component

¥

PCT/US2015/023029

110

120

110

12038

Render the nth further
visual component in place

of the nth proxy compongnt

3/7

120n



WO 2016/069050

< Start )
i

Generate user interface for display
having arrangsment of visual
compoenents including a proxy

component inked to further visual

component

h |

Retrieve further visual

data repository

¥

FiG. 5 Obtain component definition | .-

for further visual component

T
H
H

‘\

component from a remote |-

PCT/US2015/023029

110

115

117

component

identify data source associgted with the further visual

118

h 4

visual component

Obtain graphical settings for the further |

~115

¥

120

graphical settings

Render the further visual component in place of the proxy
component in dependence on the component definition and |

Y

Obtain data from
data source

¥

visual companent

.

End

4/7

130

140

Display data in the further | "



WO 2016/069050

230"

FIG. 7a

205

FIG. 7b

205

200

210

200

250

57

PCT/US2015/023029



WO 2016/069050

FiG. 7¢

205

200

260

270

PCT/US2015/023029

FIG. 8

]’ \f’

S

| P

Select

Source

270

6/7

280



WO 2016/069050 PCT/US2015/023029

¥

Form user inferface from received

definition including arrangement of

visual components including a proxy | 300

component inked to further visual
component

inject the further visusl
component in place of the |-~
proxy component

310

FIG. 9 H

End }

4

Start
A

Form user interface from received definition including arrangement
of visual components including a plurality of proxy components
linked to one or more further visual components

300
Render user interface in dependence on attributes
of display of client computing device  § 05
Inject a further visual | 316

component in place of each |
proxy caomponent

FIG. 10 ) ,
{ End )
N

717



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/023029

A. CLASSIFICATION OF SUBJECT MATTER
GOO6F 3/048(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOGF 3/048; GO6F 15/16; GOGF 15/00; GO6F 3/00; GO9G 5/00; GO6F 3/01; GO6F 13/00

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: user interface, proxy, layout, rendering, display, component

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y US 2013-0241951 A1 (RICHARD LEE DICKINSON et al.) 19 September 2013 1-15
See paragraphs [0024]-[0035], [0061], [0073], [0087]; claim 1; and
figures 2, 12.

Y US 2011-0283208 A1 (ANTHONY CARMEN GALLO) 17 November 2011 1-15
See paragraphs [0011]-[0012], [0041], [0114]; and figures 2A, 10.

A US 2010-0077321 A1 (VINCENT YUN SHEN SHEN et al.) 25 March 2010 1-15
See paragraph [0017]; and figure 4.

A US 7219305 B2 (TERRY D. JENNINGS) 15 May 2007 1-15
See column 3, lines 10-32; and figure 2.

A US 2002-0180790 A1 (SCOTT J. BROUSSARD) 05 December 2002 1-15
See paragraph [0033]; and figure 1.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E"  earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search
23 June 2015 (23.06.2015)

Date of mailing of the international search report

23 June 2015 (23.06.2015)

Name and mailing address of the [SA/KR
International Application Division
¢ Korean Intellectual Property Office
189 Cheongsa-1o, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No, +82-42-472-7140

Authorized officer G
S S :\,\\,\\x\

g
S
T

LEE, Dong Yun

Telephone No. +82-42-481-8734

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2015/023029
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2013-0241951 Al 19/09/2013 US 2013-0241852 Al 19/09/2013
US 2013-0246111 Al 19/09/2013
US 2013-0246913 Al 19/09/2013
US 2013-0246930 Al 19/09/2013
US 2011-0283208 Al 17/11/2011 US 2006-0161863 Al 20/07/2006
US 8001476 B2 16/08/2011
US 2010-0077321 Al 25/03/2010 CN 101657813 A 24/02/2010
WO 2008-122202 Al 16/10/2008
WO 2008-122202 A8 12/02/2009
US 7219305 B2 15/05/2007 US 2004-0061713 Al 01/04/2004
US 6717593 Bl 06/04/2004
US 2002-0180790 Al 05/12/2002 None

Form PCT/ISA/210 (patent family annex) (January 2015)



	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report

