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FIGURE 2

(57) Abstract: An interface device (200) to interface a first device (400) to a second device (500). The interface device includes a
first part (200) and a second part (220). The interface device (200) further includes a third part (230) to which a memory or pro-
cessor is connected. In use, the processor is configured to receive first device type data, second device type data, to thereby determ -
ine a configuration file for configuring the interface device (400) such that the first device (400) can be interfaced to the second
device (500).
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AN INTERFACE DEVICE, SERVER PROCESSING SYSTEM, METHOD,
PROCESSING SYSTEM, MOBILE COMMUNICATION DEVICE AND
COMPUTER PROGRAM

53 Field of Invention
The present invention relates to an interface device, server processing system, method,
processing system, mobile communication device, and compuier program for enabling a

first device to interface with a second device.

10 Background of the Invention
The reference in this specification to any prior publication (or information derived from it),
or to any matter which is known, is not, and should not be taken as, an acknowledgement
or admission or any form of suggestion that prior publication (or information derived from
it) or known matter forms part of the common general knowledge in the field of endeavour

15 to which this specification relates.

More and more devices are becoming computerised. However, it is a commen problem
that one device may not be able to interface with another component due to different
protocols or other technological barriers. For example, two device may ransfer or receive
20 data using different protocols. In order o progress toward a pervasive computing
environment, there is a need to enable devices that cannot typically communicale, to be

able to communicate together.

The present invention sceks to overcome the deficiencies of the prior art in providing an

25  interface device to enable a {irst device to interface with a second device,

The present nvention also seeks to provide a processing system to enable an inlerface
device to be configured such that a first device can be thereby interfaced with a second
device.

30
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Summary of Invention
In a first aspect there is provided a server processing system for generating a conliguration
file for configuring an interface deyice to enable a first device to mterface with a second
device, wherein the server processing sysiem is configured to;
5 receive first device type data indicative of a first device type:

receive second device type data indicative of a secound device type;

receive data manipulation data indicative of data manipulation to be performed fo
first data received from the first device to generate second data for transfer to the second
device; and

10 determine, using the first device type data, the second device type data, and the data

manipulation data, a configuration file for configuring the interface device.

In certain embodiments, the server processing system generates the configuration file using

the first device tvpe data, the second device type data, and the data manipulation data.

15
In certain embodiments, the {irst device type data. the second device type data and the daia
manipulation daia are received via a processing sysien, and wherein the server processing
system transfers the configoration file to the processing system which facilitates in the
loading of the configuration file {o the interface device.

20

Tu certain embodiments, the server progessing system has access {0 o repository including
a plorality of device drivers/IP cores, wherein the server processing system is configured to

retrieve one or more of the device drivers/IP cores for generating the configuration file.

25  [u certain embodiments, the server processing system utilises a digital vights management
system for controlling use of one or more of the device drivers/IP cores in the repository

for generating the configuration file.

In certain embodiments, the first device type data is indicative of a selected first device

30 type from a plurality of first device types available in the repository, wherein the server
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processing system retrieves, from the plurality of device drivers/IP cores in the repository.
an input interface core corresponding to the first device (ype for gencrating the

configuration file.

In certain embodiments, the second device type data 1s indicative of a selected second
device type from a plurality of second device types available in the repository, wherein the
server processing system refrieves, from the plurality of device drivers/IP cores 1 the
repository, an output interface core corresponding to the second device type for generating

the conligaration file.

In certain embodiments, the data manipolation data 15 indicative of a selected data
manipuolation from a plurality of data manipulations available in the repository. wherein
the server processing system retrieves, from the plurality of device drivers/IP cores in the
repository, a data manipulation core corresponding to the data manipulation required for

generating the configuration file.

Iu certain embodiments, the data manipulation data is indicative of code for performing the
data manipulation, wherein the server processing system uses the cede for generating the

configuration file.

In certain embodiments, the server processing system uses the code for gepcrating an
executable file, wherein the configuration file and executable file are loaded to the

interface device to enable the first device to interface with the second device.

In a second aspect there is provided a method for generating a counfiguration file for
configuring an interface device to enable a first device to interface with a second device,
wherein the method includes, in a server processing system, steps of?

receiving first device type data indicative of a first device type;

receiving second device type data indicative of a second device type;
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receiving data manipulation data indicative of data manipulation to be performed to
first data received from the first device to generate second data for transfer to the second
device; and

generating, using the first device type data, the second device type data, and the

5 data manipulation data, a configuration file for configaring the interface device.

In certain embodiments, the method includes the server processing systens generaling the
configuration file using the first device type data. the second device type data, and the data
manipulation data.
10

In certain embodiments, method includes the server processing system receiving the first
device type data, the second device type data and the data manipulation data from a
processing system, and wherein the method includes the server processing system
transferring the configuration file to the processing systein which facilitates in the loading

15 of the configuration file to the interface device.

In certain embodiments, the server processing system has access to a repository including
a plurality of device drivers/IP cores, wherein the method includes the server processing
svstern retrieving one or more of the device drivers/IP cores for generating the

20 configuration file.

In certain embediments, the method includes the server processing system utilising a
digital rights management system: for controlling use of one or more of the device

derivers/IP cores in the repository for generating the configuration file.

In certain embodiments, the first device type data is indicative of a selected first device
type from a plurality of first device types available in the repository, wherein the method
includes the server processing system retrigving, from the plorality of device drivers/IP
cores in the repository, an input interface core corresponding to the first device type for

30 generating the configuration file.
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In certain embodiments, the second device type data is indicative of a selected second
device type from a plurality of second device types available in the repository, wherein the
method inclades the server processing system retrieving, from the plorality of device
5 drivers/IP cores in the repository, an output interface core corresponding to the second

devige type for generating the configuration file.

In certain embodiments, the data manipulation data is indicative of a selected data
manipulation [rom a plurality of data manipulations available in the core repository,
10 wherein the method includes the server processing system retrieving, from the plurality of
IP cores in the repository, a data manipulation core corresponding to the data manipulation

required for generating the confignration file.

In certain embodiments, the data manipulation dafa is indicative of code for performing the
15  data manipulation, wherein the method includes the server processing system using the

code for generating the configuration file.

In certain embodiments. the method includes the server processing system wsing the code
for generating an executable file, wherein the configuration file and executable file are

20 loaded to the interface device to enable the first device o interlace with the second device.

In a third aspect there is provided a computer program stored on a computer readable
medium, the computer program including executable instructions which configure a server

processing system to perform the method of the second aspect.

In a fourth aspect there is provided a processing system for inferacting with a server
processing system for requesting a configoration file for configuring an interface device,
wherein the processing system is configured to:

transter, to the server processing system, first device type data indicative of a first

30 device type;
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transfer, to the server processing system, second device type data indicative of a
second device type;
transfer, to the server processing system, data manipulation data indicative of data
manipulation to be performed to first data received from the first device to generate second
S dafta for transfer to the second device; and
receive, from the server processing system, a configuration file for configuring the
interface device, wherein the configuration file 18 generated based upon the first device
type data, the second device type data, and the data manipulation data;
transfer the configuration file to memory of the interface deyice, wherein loading of
10 the configuration file contigures the interface device to enable a first device connected to

the interface device to interface with a second device connected 1o the interface device,

In certain embodiments, the processing system is a mobile communication device operable
to execute a mobile application for transferring the first device type data, the second device

15 type data and the data manipulation data to the server processing systent.

In certain embodiments, the first device type data is indicative of a selectad first device
type from a plorality of first device types for use by the server processing system lo
defermine an input inferface core for generating the configuration file.

20
In certain embodiments, the second device fype data is indicative of a selected second
device type from a plurality of second device types for use by the server processing system

to determine an output intetface core for generating the configuration file,

25 o certain embodiments, the data manipulation data 18 indicative of a selected data
manipulation from a plurality of data manipulations available from the server processing

system for generating the configuration file.

In certain embodiments, the data manipulation data is indicative of code for performing the

30 data manipulation, wherein the code is input via the mobile application, wherein the
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programining code is transferred to the server processing system for generating the

configuration file.

In certain embodiments, the processing system provides user identification data to the
5 server processing system for wse in a digital rights management system for generafing the

confliguration file.

In a fifth aspect there is provided a method for interacting with a server processing system
for requesting a conliguration file for configuring an interface device. wherein method

10 includes, in a processing system, steps of:

transferring, to the server processing system, first device type data indicative of a
first device type:

transferring, 1o the server processing system, second device type data indicative of
a second device type;

15 transferring, to the server processing system, data manipulation data indicative of
data manipulation to be performed to first data received from the first device to generale
second data for fransfer to the second device: and

receiving, from the server processing system, a configuration file for configoring
the interface device, wherein the configuration file i3 generated based npon the first device

20 type data, the second device type data, and the data manipulation data;

transferring the configuration file to memory of the interface device, wherein
loading of the configuration file configures the interface device to enable a first device
connected to the interface device to interface with a second device connected to the

mterface deviee,

In certain embodiments, the processing system s a mobile communication device, wherein
the method includes the mobile communication device executing a mobile application for
transferring the first device type data, the sccond device type data and the data
manipulation data to the server processing systen.

30
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In certain embodiments, the mobile communicating device is adapted to wirelessly transfer
at least some of said data, such as, but not limited to wirelessly transferring the

configutation file to the inferface device.

In certain embodiments, the {irst device type data is indicative of a selected first device
type from a plurality of first device types for use by the server processing system to

determine an input interface core {for generating the configuration file.

In certain embodiments, the second device type data is indicative of a selected second
device type from a plurality of second device types for use by the server processing system

to determine an output interface core for generating the configuration file.

In certain embodiments, the data manipulation data is indicative of a selected data
manipulation from a plurality of data manipulations available from the server processing

system for generating the configuration file.

Iu certain embodiments, the data manipulation data is indicative of code for performing the
data manipulation, wherein the method includes inputting the code via the mobile
application, wherein the programming code is transferred to the server processing system

for generating the configuration file.

In certain embodiments, the method includes the processing system providing user
identification data to the server processing system for use in a digital rights management

system for generating the confignration file.

In a sixth aspect there is provided a computer program stored on a computer readable
medium, the computer program incloding executable instructions which configure a

processing system to perform the method of the fifth aspect.
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In a seventh aspect there is provided an interface device for enabling a first device to
interface with a second device, wherein the device includes:

a first port tor receiving an electrical connection for the first device;

a second pord for receiving an clectrical connection for the second device;

a third port for connecting the interface device fo a memory device or processing
system;

a programmable device in electrical connection with the first port and the second
port;

a memory for storing a configuration file received {rom the memory device or
processing sysiem via the third port, wherein execuntion of the coufiguration file configures

the programmable device to enable the first device to interface with the second device.

In an eighth aspect there is provided an inferface device for enabling a first device to
interface with a second device, wherein the device includes:
a first port:
for receiving an electrical connection for the first device; and
for connecting the interface device to a memory device or processing
system,
a second port for receiving an electrical connection for the second device;
a switch for selectively operating the interface device in a configuration mode and
an interface mode; and
a programmable device in electrical connection with the first port and the second
port;
a4 memory for storing a conliguration file received from the memory device or
processing system via the first port when the ioterface device is operating in the
configuration mode, wherein execution of the configuration file configures the
programmable device to enable the first device to mterface with the second device when

the interface device operates in the interface mode.
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In certain embodiments, the programmable device is configurable to perform data
manipulation upon first data received from the {irst device to generate second data which is

transferred to the second device.

5 In certain embodiments, the interface device includes a processor in electrical connection
with the programmable device, wherein the memory stoves an executable file for execution

by the processor to enable the first device to interface with the second device.

In certain embodiments, the processor is configured, upon execution of the executable file,
10 to perform data manipulation upon the first data received from the first device to generate

second data which is transferred o the second device.

In certain embodiments, the first data is in accordance with a first protocol and the second
data is in accordance with a second protocol, wherein the first and second protocols are

15 different.

In certain embodiments, the programmable device may include a Field Programmable Gate
Array, a System on Chip (SoC} device and/or any other like device which may preferably
be programmed by a user {preferably in the field after manufacture of the device) and
20 which may preferably be provided in an mtegrated circuit {IC} or like form, integrating the

various components of a computer systenl into a single chip/embedded form.

In certain embodiments, the interface device further includes at least one further port for
receiving an clectrical connection for a further device which is to be interfaced with said
25 fust and second devices, and wherein, said programmable device 18 provided in electrical
connection with each of said further ports, and wherein execution of the configuration file
configures the programmable device to enable each of said devices to be interfaced

together.

30 Tn certain emboediments, each said device port is connected to its respective port either by
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wired or wireless connection.

Brief Description of the Figures
Example embodiments should become apparent from the following description, which is
5  given by way of example only, of at least one preferved bul non-limiting embodiment,

deseribed in connection with the accompanying figures.

Figure 1 18 a flow chart representing a method of confligaring an interface device to enable
a first device to interface with a second device;
10

Figure 2 is an isometric perspective of an example of the interface device;

Figure 3 is a plan view of the interface device of Figure 2 connected (o a first device in the
form of a mobile communication device and a second device in the form of an ethernet

15 network cable;

Figure 4 is a flowchart illustrating a method of configuring the interface device to enable a

first device to interface with & second devicer

20 Figure 3 is a block diagram of an example of the interface device;
Figure 6 is an example of a mobile communication device presenting an interface of a
mobile device application for generating a configuration file for configuring the interface

device;

Figure 7 is an exaniple of first architecture framework of an FPGA of the interface device;

and

Figure ¥ is an example of a more detailed architecture framewaork of an FPGA interfacing

30 with a configuration system; and,
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Figure 9 is an example of the interface device for coupling to the mobile communication

device for configuration.

3  Detailed Description of Embodiments
The following modes, given by way of example only, are described in order to provide a
more precise understanding of the subject matter of a preferred ersbodinent or

embadiments,

10 In the figares, incorporated o illastrate features of an example embodiment, like reference

numerals are used to identify like parts thronghout the figores.

Referring to Figure 2 there is shown a schematic of an example of an interface device 200
to enable a first device 400 (see Figure 4) to interface with a second device 500 (see Figure
15 4). Figure 6 also provides a functional block diagram of the interface device 200. In
particular, the interface device 200 includes a fHirst port 210, a second port 220, at least one
third port 230, 235, and a programmable device 620 in electrical connection with the first

and second port 210, 220 and a memory 630.

20 The programmable device 620 may, for example, include a Field Programmable Gate
Array, as described in the following embodiment, a System on Chip {SoC) device or any
other Iike device which may typically be programmed by a user {preferably in the field
after manufacture of the device) and which may preferably be provided in an integrated
cireuit (1C) or like form, integrating the various components of a computer system into 4

25  single chip form.

More specifically, the first port 210 is configured for receiving an electrical connection for
the first device 400, The electrical connection may be an indirect clectrical connection via
a first daughter board 250 which includes a first electrical connection 251 which couples to

30 the first device 400 and a second electrical connection 252 which couples to the first port
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210 of the interface device 200. The second port 220 is configured for receiving an
electrical connection for the second device 500. Similarly to the first port 210, the
electrical connection may be an indirect electrical connection via a second daughter board
260 which includes a first electrical connection 261 which couples to the second device
5 500 and a second electrical conunection 262 which couples to the second port 220 of the
interface device 200. In one form, the first and second ports 210, 220 utilise a 19 pin
contection to couple with the danghter boards 250, 260 which allow SerDes compatible

pins from the FPGA/SoC 620 to interface with the ports 210, 220.

10 Each third port 230, 235 15 configured for enabling data communication of the interface
device with a memory device or processing systern 240, 300. More specifically, the
interface device 200 includes a removable memory port 230 for receiving a memory device
240 such as a SD card as shown in Figure 2. As shown in Figore 3, the interface device
200 also includes a coupling port 235 for coupling the interface device 200 to a processing

15 system such as a desktop conputer, laptop, or a mobile communication device 300, ete. As
shown in Figure 3, an electrical cable can be coupled between the coupling port 235 of the
interface device 200 and the processing system in the form of the mobile communication

device 300 to enable an electrical connection between the two devices 200, 300.

20 Referring more specifically to Figure 6, the FPGA 620 is in elecitrical connection with the
first port 210 and the second port 220 of the interface device 200. The interface device 200
can also include a processor 610 which is in electrical connection with the FPGA 620. In
one form, the connection between the FPGA 620 and the processor 610 is via an 8 bit data
ling with a clock o send data packets from the FPGA 620 to the processor 610, As shown

25  in Figure 6, the processor 610 may be provided as part of a microcontreller such as a
PIC24, however other types of microcontrollers can be utilised. The memory 630 of the
interface device 200 is configured to store a configuration file received from the memory
device or processing systeim 240, 300 via the at least one third port 230, 235, wherein
loading of the configuration file configures the FPGA 620 to enable the first device 400 to

30 imterface with the second device 500.
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As shown in Figure 6, the interface device 200 also includes or is in electrical connection
with a power source 640 which is in electrical connection with the processor 610 and the
FPGA 620. Furthiermore, the interface device 200 includes a clock 6530 for the FPGA 620
5 and the processor 610. In one form, a 100MHz clock is provided for the FPGA 620 and a

20MHz clock for the processor 610

At least one of the processor 610 and the FPGA 620 performs data manipulation upon first
data received [rom the first device 400 to generate second data which is transferred to the
10 second device 500. This data manipulation may be requited due to different protocols
being utilised by the first device 400 and the second device 500, Thus, the data
manipulation performed by the interface device 200 allows the data arriving in the first
protocol to be decoded and then encoded according (o the second protocol via the interface
device 200. This arrangement advantageously allows for a first device 400, which
15 generally incompatible to interfuce with a second device, to interface with the second
device 500 via the interface device 200 despite the different protocols that are being

utilised by each device 400, 500,

A system can also be provided for obtaining a configuration file for configuring the
20 interface device 200 (o enable the first device 400 to interface with the second deviee 500
via the interface device 200. In particular, the system includes a processing system 300

operated by user in data communication with a server processing system 528§,

Referring to Figure 1 thare is shown a Howchart representing a method of configuring the
25  interface device 200 to enable the first device 400 to interface with a second device 500, In
particular, at step 110, the method 100 includes the server processing systemn 325 receiving
from the processing system 300 first device type data ndicative of a first device type. Al
step 120, the method 100 includes the server processing system 525 receiving from the
processing system 300 second device type data indicative of a second device type. At step

30 130, the method 100 includes the server processing system 325 receiving from the
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processing system 300 data manipulation data indicative of data manipulation to be
performed to first data received from the first device 400 to generate second data for
transfer to the second device 30, At step 140, the method 100 includes the server
processing system 325 determining, using the first device type data, the second device type
5 data, and the data manipulation data, a configuration file for configuring the interface

devige 200,

Referring to Figure 5 there ts shown a flowchart representing a method of configuring the
interface device to enable the first device 400 o ierface with the second device 300 via
10 the interface device 200, In particular, a user can woteract with the server processing system
525 via the processing systermn 300 to obtain a configuration file for configuring the
interface device 200 to enable the first device 400 to interface with the second device 500
via the interface device 200. The processing system 300 operated by the user may be ¢
desktop processing system or a mobile communication device such as a smart phone, tablet
15  processing system or similar. The server processing system 525 may host or be assoeiated
with a web server and/or an application server for enabling user mteraction with the server
processing system 3235 for obtaining the configuration {ile for configuring the interface
device 200. The mobile communication device 300 may execnte a mobile device cormputer
application which communicates with the application server of the server processing
20 system to obtain the configuration file for configuring the interface device. The general
processing system may be presented a user interface 3035 via an web browser application.
User interaction with the server processing system 325 may inclode the wser providing
input o utilise an existing project 501 which the wuwser has previeusly developed.

25 Alternatively, the user may provide input to create a new project 520,

In the event that the user creates a new project, the user can interact with the processing
system 300 to seleet an input interface 525 indicative of the type of device which the first
device 400 is which is intended to be coupled to the first port 210 of the interface device

30 200. Additionally, the user can interact with the processing system 300 to select an output
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interface 553 indicative of the type of device which the second device 500 is which is
intended to be coupled o the second port 220 of the interface device 200, First and second
data indicative of the first device type and the second device type are transferred from the

processing system 300 to the server processing system 5235,

The server processing system 523 selects an input device drivers/IP core 810 and an output
device drivers/IP core 830 from 4 core/driver tepository based upon the first and second
data indicative of the first device type and the second device type. In particular, the core
repository includes a plurality of available IP cores or device drivers which the user can
10 select to utilise for defining the configuration file used for configuring the interface device
200. In particular, the core repository can include a plurality of input IP cores, a plurality
of output IP cores and a plurality of data manipulation IP cores. The selected input and
output IP cores define the decoding and encoding processes required to enable some form
of data manipulation to be performed upon the received data.
15
The user is then required to define the data manipulation to be perforined by the interface
device 200 to enable the first device 400 to interface with the second device 500. This can
be done in a number of manners. In one form, the user is able to select a pre-built data
manipulation core 340 that 1s stored in the core repository of the server processing system
200 525. The data manipulation core iy also referred (o as a 'payload’. The server processing
system 525 utilises a digital rights management system for controltling use of prebuilt 1P
cores stored in the core repository. The user generally is required to provide user
identification data {e.g. username and password access or the like) to utilise the services of
the server processing system 525, wherein user data stored in a user database 330 is
25 accessible by the server processing system to enable the digital vights management system
to determine what access to IP cores the user has. The server processing system 523 can
provide access to one of the pre-built IP cores or device drivers based on a previous
purchase by the user or the server processing system 525 enable the user to purchase rights
to one or more of the pre-built [P cores gvailable. It will be appreciated that one or more of

30 the IP cores stored in the core repository may be freely accessible and thuy the digital
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rights management system can enable free use of the particular IP cores for users. The
digital rights management system may also control user access (o input and output IP
cores.

5 In the event that the user selects one of the existing data manipulation cores 540, a project
builder 360 of the server processing system 525 uses the input IP core 810, the output IP
core 850 and the data mampulation core 340 (o generate the conliguration file 910, The
project builder 360 generates the configuration file 910 in response to user interaction with
the interface of presented at the processing system 300, wherein a build command is

10 traoslerred o the server processing system 3235 fo initiate the generation of the
configuration file 910. Generally, the project builder performs a compilation process to
generate the configuration file 910. As shown in Figore 7, build indication data 710 can be
transferred back to the processing system 300 indicating the progress of the generation of
the configuration file 910.

15
In an alternative scenario, the user may wish to define a custom data manipulation core
543, In this instance, the user can input code via the processing system which 1s transferred
to the server processing system for defining a custom data manipulation core 345, In
particular, the nser can provide code to define the creation of a custom core VHDL using

20 RTL code or using a soft or hard processor and writing sequential code using a
programmming language such as a C-vavant programming language, wherein the
programming code 1s compiled and the executable file executed by the processor 610 of
the interface device 200 Whilst other programming languages can be used, for the
purposes of clarity, the remaining examples are discussed in relation to C-variant source

25  code being provided via the processing system 300, Manipulation of the FPGA 620 can be
implemented via VHDL which can therefore produce very dedicated and fast payload.
However, soft/hard processors can be defined easily by most software developers. The
project builder 560 of the server processing system 525 utilises the custom data
manipulation core 345, 550, and the selected input and output 1P cores 325, 555 to

30 generate the configuration file 910 as discussed above.
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The dynamic compilation performed by project builder 360 of the server processing
system 325 produces the configuration file and optionally an ELF file it a C-payload is

selected for the user’s desired setting,

5
If the payload is designed in VHDL. the project builder 560 facilitates the following
Process:

1. Select the correct input and output cores 535, 535 to be combined in the

project (editing relevant compilation files) along with the appropriate FIFO
10 buffer cores 820, 840 attached to them.

2. Connect the relevant RTL files for the VHDL payload together and group
them as a project along with the correct cores. In one form the project may
be a Xilinx project, however other types of projects can be utilised.

3. Compile the configuration file 910,

15

If the payload is designed in C, there are two possible cases: soft processor or hard

Procassor.

For hard processor, the project builder 560 facilitates the following dynamic compilation

20 process:

1. Compile the C code to ap BELF file with hard processor tools.
2. Load a pass through core into where the VHDL. pavload should be located.
3. Follow steps 1 ta 3 of the VHDL pavload compilation.

25 Har a soft processor, such as a Microblaze soft processor 920 as shown in Figure 9, the

server processing system is configured to facilitate the following dynamic compilation

Process:
1. Compile the C code to an ELF file with a soft processor tool (¢.g. geo).
2, Load the soft core into where the VHDL payload should be located.
30 3. Follow steps 1 to 3 of the VHDL compilation
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4. Combine a generic boot load ELF file with the configuration file

Tn a {urther alternative scenario, the user may seleet from one of a plurality of predefined
projects which are stored in a project repository which is accessible by the server
processing system 525. In particular, the user is able to use the processing system 300 to
browse through the existing projects to select cue for use in configuring their respective
interface device 200. The user can provide search criteria such as mput and output device
types as inpnt where in respense the server processing system 525 conducts a search and
presents search results indicative of projects which at least partially or fully satisfy the
search criteria. At least some or each existing project can be pre-built by the project builder
module 560 of the server processing system 523, thus the server processing systern 325 can
obtain access to a pre-built configuration file 910 for provision to the user for configuring
their respective interface device 200, Access to an predefined project can be controlled via
the digital rights management system as described above. In particular, a user may be
required to purchase rights to a predefined project from a virtual payvload shop 515,
wherein the purchase of rights are recorded by the server processing Sysiem 525 for the

User.

The configuration file 910, optionally the ELF file (if required) and a second configuration
file can then be transferred from the server processing system (o the processing systemn 300
via the one or more networks. The trausfer can be performied using a USB transfer class

which can be either MTP (Media Transter Protocol) or UMS (Universal Mass Storage).

In the ¢vent that the user is utilising a general processing system, the user may transfer the
configuration file 910 reccived from the server processing system 523 1o 4 removable
storage device 240 such as an SD card, USB storage device, a portable hard drive or the
like. The removable storage device 240 can then be placed in data communication with one
of the third ports 230 of the interface device 200 for boot loading to configure the interface

device 200, Alternatively, the gencral processing system can be directly coupled to the
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interface device 200 such that the configuration file is transferved directly from the

processing system to the interface device 200

In the event that the user is utilising a mobile processing system 300, the user can couple

5 the mobile processing system 300 with the interface device 200 via one of the third ports
235, wherein as shown in Figure 7 the user can interact with the interface of the application

740 1o transter the configuration file 910 from the mobile processing system 300 to the
memory 630 of the interface device 200. In particular, the user can select the interface
element 720 of the application interface 740 in order to initiate the transfer of the

10 configuration file 910. The interface device 200 can include a light emitting diode (IL.ED)

which can flash when the transfer has been performed successfully.

The boot loading process by the microcontroller 610 of the interface device 200 initially
enumerates the connected device 240, 300 with the configuration file 910 to a UMS class.
15 Then the configuration file 914 is extracted and the data is transferred through a JTAG
connection to the FPGA 620 program lines. The microcontroller can then check a
configuration file stored on the connected device 240, 300 for several key parameters such
as whether a C-payload is to be loaded or not. If a C-payload is required, then the
microcontroller 610 loads a ELF file, stored in the connected device 240, 300 to a text
200 portion of the usable memory of the interface device 200. The microcentroller 610 finally

jumps to the text portion of the wsable memory and starts the C-payload.

The microcontroller 610 can allow for USB Host connection to a UMS class device and
facilitate JTAG bit loading to the FPGA 620. Once it has completed the bit loading stage,

25 theiaterface device 200 can be used for processing and loading C-variant payloads.

Upon successlully configuring the interface device 200, the first device 400 can be coupled
to the first port 210 of the interface device 200 via the first daughter board 250 and the
sccond device 500 can be coupled to the second part 220 of the interface device 200 via

30 the second daughier board 260 such that data output by the first device 400 can undergo
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decoding, manipuolation and encoding by the interface device 200 to be ountpnt to the
second device 500 such that the first device 400 interfaces with the second device 500 via

thie interface device 200.

The FPGA 620 infernal architectore is shown in Figwres 8 and 9. The compiler used by the
server processing system produces this structure although the FIFO 820, 840 can be
skipped to allow for faster processing system transfers which 18 referted to a8 "stream
mode”. The design of the FPGA 620 architecture for the interface device 200 includes
three sections, namely an interface section 810, 850, buffer section 820, 840 and a payload
section 830. The interface section 810, 330 enables different interface protocols to decode
the received data packets and/or to encode the sent data packets from the payload section.
The buffer section 820, 840 allows for different interface cores to interact uniformly to the
payload, as it can be dynamically compiled to be compatible with different bus standards

{i.c. LocalBus, ACI PLB, Wishbone, ete) which allows for external 1P cores to be used.

As shown in Figure 7, a user can optionally select to share the created project via selecting
the share interface element 730 of the interface 740. The server processing system 525
stores project data in the repository. wherein the digital rights management system can

control access to the project data by other users.

The configured interface device 200 can be utilised for many applications. For example, in
one form, the interface device 200 can be configured to enable a mobile communication
device 400 to interface with an Ethernet device 500 as shown in Figure 4, thereby enabling
fast network access which thereby allows for fast cloud access for mobile devices 400

(casy backups and allows for new concepts such as “mobile office”).

In another example, a non-wireless device could be used with the interface device 200 to
operate in a wireless manner. In particular, a wireless module could be coupled to the first

port 210 of the interface device 200 and one or more speakers could be connected to the
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second port 220 of the interface device 200. Thus, audio data could be wireless received by

the speakers via the interface device 200.

The interface device 200 can also be utilised for co-processing or pre-processing. The
5  FPGA 620 can be used to address parallel processing problems. For example, 1t is known
that gesture recognition can be performed poorly by certain mobile applications. Due to the
parallel nature of image/video processing, fillers can be applied easily on a paralle}
processing form. In particular, an external camera can be mounted on the mobile
communication device. The external camera can provide umnages/video to the interface
10 device 200, wherein the interface device 200 can apply filters and send the processed data
to the connected mobile communication device. This allows for greater frame rates and

better quality data.

It will be appreciated that numerous variations and modifications may be made to this
15 invention. For example, more than two devices may be interfaced together by inclusion of
additional connection ports and by appropriate inclusion of additional processing
components/software in the interface device. Also, by way of example, it will be
appreciated that the various electrical connections may be achieved either by hard-wired
connections, or, wireglessly. Such variations and moditications will be apparent to a person
20 skilled in the art, and thereby should be considered to be cavered by the invention as herein

described and as hereinafter claimed.

The interface device 200 can optionally be confligored through the first port 210. In this
arrangement, the nterface device 200 does not require an additional port for coupling the

25 interface device 210 fo a memory device 300, The interface device 200 meludes a switch
which when actuated operates the interface in a configuration mode, wherein data recetved
via the first port 210 from the memory device 300 coupled to the first port 210 s used to
configure the FPGA 620, The switch can be actuated again to return the interface device to
operating in an interface mode as discussed above,

30
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Optional embodiments of the present invention may also be said to broadly consist in the
parts, elements and leatures referred (o or indicated herein, individually or collectively, in
any or all combinations of two or more of the parts, elements or features, and wherein
specific integers are mentioned herein which have known equivalents in the art to which
the mvention relates, such known equivalents are deemed to be incorporated herein as if

individually set forth.

Althongh a preferred embodiment has been described in detail, it should be understood that
many modifications, changes, substitutions or alterations will be apparent to those skilled

in the art without departing {rom the scope of the present invention.
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Claims

L. A server processing system for generating a configuration file for configuring an
mterface device to enable a first device to imterface with a second device, wherein the
server processing system is configured to:

receive first device type data indicative of a first device type;

receive second device type data indicative of a second device typey

receive data manipulation data indicative of data manipulation to be performed to
first data received from the first device to generate second data for transfer to the second
device; and

determing, using the first device type data, the second device type data, and the data

manipulation data, a configuration {file for configuring the interface device.

2. The server processing system according to claim 1, wherein the server processing
system generates the configuration file using the first device type data, the second device

type data, and the data manipulation data.

3. The server processing systern according to claim 1 or 2, wherein the first device
type data, the second device type data and the data manipulation data are received via a
processing system, and wherein the server processing system transfers the configuration
file to the processing system which facilitates in the loading of the configoration file to the

interface device.

4, The server processing system according to elaim 3, wherein the server processing
system has access to a repository including a plurality of device drivers/IP cores, wherein
the server processing system is configured to refrieve one or more of the device drivers/1P

cores for generating the configuration file.
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3. The server processing system according to claim 4, wherein the server processing
system utilises a digital rights management system for controlling use of one or more of

the device drivers/IP cotes in the reposifory for generating the configuration file.

5 6 The server processing sysltem according to claim 4 or 5, wherein the first device
type data is indicative of a selected first device type from a plurality of first device types
available in the repository, wherein the server processing system retrieves, from the
plurality of device drivers/IP cores in the repository. an input interface core corresponding
to the first device type for generating the conliguration file.

10
7. The server processing system according to any onc of clains 4 to 6, wherein the
second device type data is indicative of a selected second device type from a plurality of
second device types available in the repository, wherein the server processing system
refrieves, from the plurality of device drivers/IP cores in the repository, an ountput interface

15 core corresponding to the second device type for generating the configuration file.

8. The server processing system according to any one of claims 4 to 7, wherein the

data manipulation data is indicative of a selected data manipolation from a plurality of data

manipulations available in the repository, wherein the server processing system retrieves,
20 from the plurality of device drivers/IP cores in the repository, a data manipulation core

corresponding to the data manipulation required for generating the configuration file.

9. The server processing system according to any one of claims 4 to 8, wherein the

data manipulation data is indicative of code for performing the data manipulation, wherein

25  the server processing system uses the code for generating the configuration file.

10, The server processing system according to any one of claims 9, wherein the server
processing  systeml uses the code for generating an cxecutable file, wherein the
configuration file and executable file are loaded to the wterface device to enable the first

30 device to interface with the second device.
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11, A method Tor generating a confliguration file for configuring an interface device to
enable a first device to interface with a second device, wherein the method ncludes, in a
server processing system, steps of:

recetving first device type data indicaiive of a first device type;

receiving second device type data indicative of a second device type;

receiving data manipulation data indicative of data roanipulation lo be perforroed to
first data received from the first device to generate second data for transfer to the second
device; and

generating, using the fivst device type data. the second device type data, and the

data manipulation data, a configuration file for configuring the interface device.

12, The method according (o claim 11, wherein the method includes the server
processing system generating the configuration file using the first device type data, the

second device type data, and the data manipulation data.

13, The method according to claim 11 or 12, wherein method includes the server
processing system receiving the first device type data, the second device type data and the
data mamipulation data from a processing system, and wherein the method includes the
server processing system transferring the configuration file to the processing systemn which

facilitates in the loading of the configuration file to the interface device.

14, The method according to claim 13, wherein the server processing system has access
o a reépository inchuding a plorality of device drivers/IP cores, whercin the method
includes the server processing system refrieving one or more of the device drivers/IP cores

for generating the configuration file.

15. The method according to claim 14, wherein the method includes the server

processing system utilising a digital rights management system for controlling use of one
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or more of the device drivers/IP cores in the repository for generating the configuration

file.

16.  The method according to claim 14 or 15, wherein the first device type data is
indicative of a selected first device type from a plurality of first device types available in
the repository, wherein the method includes the server processing system retrieving, from
the plurality of device drivers/IP cores in the repository. an ioput interface core

corresponding to the first device type for generating the configuration file.

17. The method according to any one of claims 14 to 16, wherein the second device
type data is indicative of a selected second device type from a plurality of second device
types available in the repository, wherein the method includes the server processing
system retrieving, from the plurality of device drivers/IP coves in the repository, an output
interface core cortesponding to the second device type for generating the configuration

file.

18.  The method acecording to any one of claims 14 to 17, wherein the data manipulation
data is indicative of a selected data manipulation {rom a plorality of data manipulations
available in the repository, wherein the method includes the server processing system
retrieving, from the plurality of device drivers/IP cores in the repository. a data
manipulation core corvesponding to the data manipulation required for generating the

configuration file.

19, The method according to any one of clauns 14 to 18, wherein the data manipulation
data is indicative of code for performing the data manipulation, wherein the method

includes the server processing systern using the code for generating the configoration file,

20. The method according to any one of claims 19, wherein the method includes the

server processing system using the code for gencrating an executable file, wherein the
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configuration file and executable file are loaded to the interface device to enable the first

device to mterface with the second device.

21, A computer program stored on a computer readable medium, the computer
program including executable mstructions which configure a server processing system 1o

perform the method of any one of claims 11 to 20

22, A processing system for interacting with a server processing system for requesting
a configuration file for configuring an interface device, wherein the processing systent is
configured to:

transfer, to the server processing system, first device type data indicative of a first
device type;

transfer, to the server processing system, second device type data indicative of a
second device type;

transfer, to the server processing system, data manipulation data indicative of data
manipulation to be performed to first data received from the first device to generate second
data for transfer to the second device; and

receive, from the server processing syster, a configuration file for configuring the
interface device, wherein the configuration file is generated based upon the first device
type data, the second device type data, and the data manipulation data;

transfer the configuration file to memory of the interface device, wherein loading of
the configuration file configures the interface device to enable a first device connected to

the interface device to interface with a second device connected to the interface device.

23. The processing system according to claim 22, wherein the processing system is a
niobile communication device operable to execute a mobile application for transferring the
first device type data, the second device type data and the data manipuolation data to the

SCEVEr processing system.
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24,  The processing system according to claim 23, wherein the first device type data is
indicative of a selected first device type from a plurality of first device types lor use by the
server processing system to determune an input inferface core for generating the

configuration file.

25, The processing system according to claim 23 or 24, wherein the second device type
data 18 indicative of a selected second device type [rom a plurality of second device types
for use by the server processing system (o determine an output Interface core for

generating the configoration file.

26.  The processing system according to any onc of claims 23 to 25, wherein the data
manipuolation data is indicative of a selected data manipulation from a plorality of data
manipulations available from the server processing system for generating the configuration

file.

27.  The processing system according lo any one of claims 23 to 26, wherein the dala
manipulation data is indicative of code for performing the data manipulation, wherein the
code is inpul via the mobile application, wherein the programming code is transferred to

the server processing system for generating the configuration file.

28.  The processing system according to any one of claims 22 to 27, wherein the
processing svstem provides user identification data o the server processing system for nse

in a digital rights management system for generating the configoration file.

29, A wethod for interacting with a server processing system for requesting a
configuration file for configuring an interface device, wherein method includes, in a
processing system, steps of:

transferring, to the server processing system, first device type data indicative of a

first device type;
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transferring, to the server processing system, second device type data indicative of
asecond device type;

transferring, to the server processing system. data manipulation data indicative of
data manipulation to be performed to first data received from the first device to generate
second data for transfer to the second device; and

receiving, from the server processing system, a configuration file for configuring
the interface device, wherein the configuration {ile is generated based upon the first device
type data, the second device type data, and the data manipulation data;

transferring the configuration file to memory of the interface device, wherein
loading of the confliguration [ile configures the interface device to enable a first device
conniccted to the interface device to interface with a second device connected to the

interface device.

30.  The method according to claim 29, wherein the processing system is a mobile
communication device, wherein the method includes the mobile communication device
executing a mobile application {or transferring the first device type dala, the second device

type data and the data manipulation data {0 the server processing system.

31.  The method according to claims 29 or 30, wherein the mobile communication
device 18 adapted io tansfer the configuration file, by either wired or wireless

transrnission.

32.  The method according to claim 30 or 31, wherein the first device type data is
indicative of a selected first device type from a plurality of first device types for nse by the
server processing system to determine an input interface core for generating the

configuration file.

33, The method according to any one of claims 30 to 32, wherein the second device
type data is indicative of a selected second device type from a plurality of second device
types for use by the scrver processing system to determing dn output interface core for

generating the configuration file.
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34.  The methed according to any one of claims 30 to 33, wherein the data manipulation
data is indicative of a selected data manipulation from a plurality of data manipulations

available from the server processing system for generating the configuration file,

35, The method according to any one of claims 30 to 34, wherein the data manipulation
data is indicative ol code for performing the data manipulation, wherein the method
includes inpuiting the code via the mobile application, wherein the programming code is
transferred to the server processing system for generating the configuration file,

10
36.  The method according to any one of claims 29 to 35, wherein the method includes
the processing system providing user identification data to the server processing system for

use in a digital rights management system for generating the configuration file.

15 37 A computer program stored on a computer feadable medium. the computer
program including execolable instructions which configure processing system to perform

the method of any ane of claims 29 (o 36,

3&. An interface device for enabling a first device to interface with a second device,
20 wherein the device includes:

a first port for receiving an electrical connection for the first device;

a second port for receiving an electrical connection for the second device;

a third port for connecting the interface device to a memaory device or processing
system;

25 a programmable device in electrical connection with the first port and the second
port;

a memory for storing a configuration file received from the memory device or
processing syston via the third port, whercin execution of the configuration file configures
the programmable device (o enable the first device to interface with the second device.

30
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39, An interface device for enabling a first device to interface with a second device,
wherein the device includes:

a first port:

for receiving an electrical connection for the first device; and
5 for connecting the interface device fo a memory device or processing
system;

a second port for receiving an electrical connection for the second deviee;

a switch for selectively operating the interface device in a configuration mode and
an interface mode; and

10 a programmable device in electrical connection with the {irst port and the second
port;

a memory for storing a confignration file received from the memory device or
processing system via the first port when the interface device is operating in the
configuration mode, wherein execution of the configuration file configures the

15  programmable device to enable the first device to interface with the second device when

the interface device aperates in the interface mode.

4. The inferface device according to claim 38 or 39, wherein the programmable device
is configurable to perform data manipulation upon first data received from the first device

20 to generate second data which is transferred to the second device.

41.  The interface device according to claim 40, wherein the interface device includes a
processor in electrical connection with the programmable device, wherein the memory
stores an executable file for excention by the processor to enable the first device to

25  interface with the second device.

42.  The interface device according to claim 41, wherein the processor is configured,
upon execution of the executable file, to perform data manipulation upon the first data
received from the first device to generate second data which 1s transferred o the second

30 device.
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43, The interface device sccording to clatm 38 to 42, wherein the first data 15 in
accordance with a first protocol and the second data is in accordance with a second
protocol, wherein the first and second protocols are different.

44, The interface device as claimed in any one of claims 38 (o 43, wherein the
programmable device includes a Field Programmable Gate Array (FPGA), a System on
Chip (SoC) device and/or any other like device whicl may be programmed by a user
{preferably m the flield after manulacture of the device) and which 1s preferably provided
in an integrated circuit (IC7) or like form, integrating the various components of a computer

system into a single chip/fembedded form.

45.  Aninterface device as claimed in anyoue of claimas 38 to 44, further inclnding:

at least one further port for receiving an electrical connection for a further device which is
to be interfaced with said first and second devices, and wherein, said programmable device
18 provided in electrical connection with each of said further ports, and wherein execution
of the configuration file configures the programmable device to enable each of said devices

to be interfaced together.

40. An interface device as claimed in any one of claims 38 to 45, wherein each said

device port is connected to its respective port either by wired ov wireless connection.
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