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SYSTEM FOR MANAGING OPERATION MODE BASED ON SERVICE AVAILABILITY
AND METHOD THEREOF

FIELD OF INVENTION

This invention relates to services provided in a mobile application platform, and
more particularly to a system and method for managing operation modes for application
modules based on service availability via the mobile application platform.

BACKGROUND OF THE INVENTION

It has been an increasing trend to implement location-based technologies to
enable user mobility via mobile devices. By identifying location of the mobile device, a
third party application provider may provide a wide range of valuable location-based
services to user via a mobile application platform. For example, assisting user to plan
route from current location to another designated location, suggesting nearby
accommodation, fuel stations, attractive places and restaurants, and notifying traffic and
weather conditions within user’s vicinity based on the current location of the mobile

device.

A variety of mobile application platforms have been developed by the third party
application providers to perform location-based operations having commercial
significance, for instance in retail environment. Information in respect of the retail
environment may comprise data concerning layout of available retail stores nearby, as
well as goods and services provided by the retail stores. Such mobile application
platforms involve a step of determining position of the mobile device and providing a set of
information supplied by the retail stores at or near the position of the mobile device.
However, existing mobile application platforms are mostly limited to be used within a
specific retail store.

By way of background, a number of systems and methods of the aforementioned
mobile application platforms are developed to serve user with location-based services. As
an example, a prior art of GB2425921B (GB ‘921) discloses a retail management system
for interaction with a mobile user interface apparatus in a retail environment. The mobile

user interface apparatus supports detection of arrival of a registered mobile device in said
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retail environment to subsequently enable location-based and personalised services to
user. GB ‘921 also provides routing information to direct the user to specified goods or

services and is only tailored to user's current store position.

Another prior art of patent EP 2372627 A2 (EP ‘627) discloses apparatus and
methods to provide city services, such as parking service in a city by means of the mobile
device. According to EP ‘627, the mobile device is configured to receive information from
local sensor nodes in vicinity of the mobile device. In an embodiment of the parking
service application, the local sensor nodes are referred to parking sensor nodes. Hence,
the mobile device is able to locate available parking space based on the information
received from the parking sensor nodes, even if the mobile device is positioned in a

moving vehicle.

However, it is also common to find the mobile application platforms disclosed in
the prior arts are similar in nature, except for some customizations. For example different
retail stores may develop their own mobile application platform providing similar services
and functionality, such as store promotions, indoor navigation, vehicle parking guidance,
etc. which is explicitly suitable for the specific retail store. This means that customers may
need to install multiple mobile application platforms (e.g. one mobile application platform
for each retail store) to essentially using similar services and functionality at different
locations. To date, there is no single mobile application platform able to cater the user with
the similar services and functionality at different context and location of the mobile device
without having to install multiple mobile application platforms.

A significant barrier to this is due to availability of the location-based services of
the mobile application platform changes based on context and location of the mobile
device. This is caused by reliance of the mobile applications to available services provided
by external parties, since the mobile application platforms are normally distributed by the
third party application provider and require external services to function. Moreover, nature
of the services provided by the external parties also differs depending on the context or
location of the mobile device.
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The prior art have insufficiently addressed the challenges to manage operation
mode of available services in the single mobile application platform in order to provide
relevant services and functionality at different context and location of the mobile device.

Consequently, there exists a need to provide a system and method for managing
the operation mode of services provided in the mobile application platform based on
service availability, in an attempt to support communication between multiple retail

environments and the single mobile application platform.

SUMMARY OF INVENTION

The following presents a simplified summary of the invention in order to provide a
basic understanding of some aspects of the invention. This summary is not an extensive
overview of the invention. Its sole purpose is to present some concepts of the invention in

a simplified form as a prelude to the more detailed description that is presented later.

It is an objective of the present invention to provide a single mobile application
platform supporting similar services and functionality to be used in many contexts and

locations.

It is another objective of the present invention to provide a system and method for
managing operation mode based on service availability via a mobile application platform

for use in a mobile device.

It is also an objective of the present invention to provide a system and method for
determining a target operation mode for application modules developed in the mobile
application platform, based on service availability.

The present invention relates to a computer implemented system for managing
operation mode based on service availability via a platform for use in a mobile device,
wherein the platform comprising a service discovery module to gather and consolidate
service information available at current context and location; a service registry to maintain
the service information received from the service discovery module; a plurality of
application modules to provide a plurality of application functionality to user of the platform;
an application registry to maintain application information functionality of the plurality of

application modules; and an application controller to receive the service information and
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application information from the service registry and the application registry to manage the
operation modes for each application module based on service availability, characterized
by a service matcher to determine a target operation mode for each application module
by evaluating an ordered list of the operation mode for each application module in the
application registry to find a match with the service information in the service registry.

In an embodiment of the present invention, the application information includes a
list of application modules, the ordered list of operation modes for each application
module and a list of required services for the operation modes for each application

modules.

In an embodiment of the present invention, the ordered list of operation modes for
each application module is arranged in an order according to a list of required services to
provide a thorough application functionality to the user.

In an embodiment of the present invention, the target operation mode is a first
entry in the ordered list of the operation mode having a complete list of required services

matching with the service information in the service registry.

In an embodiment of the present invention, the service information includes a list

of current available services comprises local services and external services.

In an embodiment of the present invention, the platform is in communication with
at least one of a plurality of service brokers, wherein the service brokers collect the service
information from a corresponding site service module available at current context and

location of the mobile device.

The present invention relates to a computer implemented method of managing
operation mode based on service availability via a platform for use in a mobile device,
characterized by the steps of performing service discovery process by a service discovery
module to discover available services in current context and location; determining a target
operation mode for each application module by a service matcher; and executing change
of operation mode in the application module by updating the target operation mode as a
current operation mode by an application controller.
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In an embodiment of the present invention, the step of performing service
discovery process by the service discovery module to discover available services in
current context and location comprising steps of sending service discovery broadcast
messages via communication networks connected to the platform; awaiting service
discovery response messages from at least one service broker within the connected
communication networks; collecting service information available at current context and
location from the service discovery response messages by the service discovery module;
determining if the list of the service information in the service registry differs from the list of
the service information obtained from the service discovery response messages; updating
the list of the service information in the service registry with the list of the service
information obtained from the service discovery response messages if the lists differ; and
notifying the application controller of a change in service availability.

In an embodiment of the present invention, the step of determining a target
operation mode for each application module by a service matcher comprising steps of
invoking the service matcher by the application controller upon receiving notification of the
change in service availability; evaluating in order, an ordered list of operation modes for
each application module; and determining a first entry, in the ordered list of operation
modes, having a complete list of required services matching with the service information

in the service registry as the target operation mode.

In an embodiment of the present invention, the step of the method further
comprising steps of recurring the step of performing the service discovery process at a

regular time interval by the service discovery module.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention will be more readily understood and appreciated from
the following detailed description when read in conjunction with the accompanying
drawings of the preferred embodiment of the present invention.

Figure 1 is a diagram illustrating general architecture of a system for managing operation
mode based on service availability in accordance to the present invention.

Figure 2 is an illustration of an application information maintained by an application
registry in accordance to the present invention.
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Figure 3 illustrates a block diagram of an evaluation to determine a target operation mode

based on current context and location.

Figure 4 illustrates an exemplary embodiment to further demonstrate evaluation to
determine the target operation mode based on the current context and location.

Figure 5 is a flow chart representing a method of managing operation mode based on

service availability in accordance to the present invention.

Figure 6 is a flow chart representing further detailed steps of initializing a platform by an
application controller in accordance to the present invention.

Figure 7 is a flow chart representing further detailed steps of performing service discovery

process in accordance to the present invention.

Figure 8 illustrates an exemplary work flow for the method of managing operation mode
based on service availability in accordance to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The above mentioned features and objectives of this invention will become more
apparent and better understood by reference to the following detailed description. It
should be understood that the detailed description made known below is not intended to
be exhaustive or limit the invention to the precise disclosed form, as the invention may
assume various alternative forms. On the contrary, the detailed description covers all the
relevant modifications and alterations made to the present invention, unless the claims

expressly state otherwise.

A mobile application platform is a type of application software developed as a
platform to run on a mobile device, such as a smartphone or tablet computer. For brevity,
the mobile application platform is referred as platform hereinafter. In the present invention,
the platform is preferably in communication with a site, wherein the site resides at a
different location from the platform and contains service information from external parties
that provides services and functionality in a commercial building environment, public

places and common areas such as a retail environment, airports, schools, hospitals, office
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buildings, etc. The mobile device is preferably having a geographical positioning system
for tracking location of the mobile device to provide location information of the mobile
device to the site.

Reference is now made to Figure 1, wherein the present invention discloses a
system (100) for managing operation mode based on service availability via a platform (10)
for use in a mobile device. In a preferred embodiment of the present invention, the
platform (10) is a mobile application platform installed and run on the mobile device. The
platform (10) comprises a service discovery module (11), a service registry (12), an
application registry (13), a plurality of application modules (14), an application controller
(15) and a service matcher (16). The platform (10) is in communication with a site (20) via
a network, wherein the site (20) comprises a plurality of site service modules (21) and a
plurality of service brokers (22), wherein each service broker (22) caters for each
corresponding site service module (21) as shown in Fig. 1. Each of the site service module
(21) further having a plurality of services. The network is a communication network
connecting the mobile device to the site (20) such as but not limited to a radio wireless
local area networking (Wi-Fi network).

The plurality of site service modules (21) is configured to provide external services
via a communication network, wherein the external services are services which are
externally accessed from the platform (10) which reside on machines, servers or
computers that are different from location of the platform. This is in contrast to local
services which are locally running on the same mobile device as that of the platform (10).
The external services contain service information or service description of current context
and location of the site (20) wherein the local services contain service information or

service description of pertaining to the current context of the platform (10).

The plurality of service brokers (22) are configured to listen to service discovery
broadcast message from the service discovery module (11) at the platform (10) and
collect the service information or service description accordingly from each corresponding
site service module (21), during a service discovery process. The plurality of service
brokers (22) is further configured to deliver service discovery responses to the service
discovery module (11), wherein the service discovery responses comprising a list of the
external services that are currently available based on the context and location of the
mobile device. The service brokers (22) only deliver the service information of the external
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services wherein the local services are directly registered with the service registry (12).

The service discovery module (11) is configured to gather and consolidate service
information of the external services received from the plurality of service brokers (22), by
sending service discovery broadcast message to connected network and receiving the
service discovery responses from at least one service broker (22). The service information
of the external services in the service discovery responses as well as the service
information of the local services are then maintained by the service registry (12). The
service discovery module (11) is also configured to update the service registry (12) if there
is any change in service availability, whereby the service registry (12) subsequently
notifying the application controller (15) of the change in the service availability. The list of
services is empty upon initialization of the platform (10) which is being filled up and
populated with the external and local services upon the service discovery process.

The application registry (13) is configured to maintain application information and
provides the application information to the application controller (15). The application
information is part of configuration for the platform (10) wherein the application information
includes a list of application modules (14), an ordered list of operation modes for each
application module (14) and a list of required services for the operation modes for each
application modules (14). The required services for the operation modes for each
application modules (14) are determined prior to development of the platform (10) in the
mobile device.

The list of operation modes and their associated required services is included
during development of the application module (14) in the platform (10). The ordered list of
operation modes for each application module (14) is arranged in an order according to a
list of required services to provide thorough application functionality to the user. The order
of the list of operation modes for each application module (14) is configured during
development of the platform, wherein the operation mode with a most full-featured (i.e.
most useful) is placed at a top of the list of operation modes with each subsequent
operation mode having fewer features or less useful feature. The last operation mode on
the list of operation modes is the least useful but is still valuable to the user. The
configuration for the platform (10) is fixed when the platform (10) is developed and does
not change during operation of the platform (10). However, reconfiguration of the platform
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(10) may be performed if there is a need to update the application information,
nevertheless the platform (10) needs to be reinstalled in the mobile device to re-deploy the

new configuration.

The plurality of application modules (14) are configured to provide a plurality of
application functionality to end-user of the platform (10). The application functionality may
include but not limited to store promotions, indoor navigation and vehicle parking
guidance. Each of the application modules (14) comprises execution code for the
application module of the platform (10), a list of operation modes for the application
module and the required services for the operation modes of the application module.
During development of the platform (10), each of the application modules (14) is
configured together with the lists of operation modes and the required services to be
retrieved by the application registry (13) during initialization.

The application controller (15) receives the service information and application
information from the service registry (12) and the application registry (13) respectively.
The application controller (15) is further configured to manage the operation modes of the
application modules (14) running on the platform (10) by invoking the service matcher (16)
for each application module (14) entries within the application registry (13) and noting
target operation mode of the application modules (14) as determined by the service
matcher (16). The application controller (15) further notifies each application module (14)
whose target operation mode returned by the service matcher (16) is different from current
operation mode of that application module (14).

The service matcher (16) is configured to determine the target operation mode for
the application modules (14) by evaluating the ordered list of operation modes for each
application module (14) in the application registry (13) to find a first entry where all
required services are listed as available in the service registry (12). The target operation
mode is defined as a first entry in the ordered list of the operation modes having the
complete list of required services matching the service information in the service registry
(12). Evaluation to determine the target operation mode based on the current context and
location starts at the top of entry list and stops as soon as a matching operation mode is
found. The evaluation is done by the service matcher (16) which is invoked by the
application controller (15) for each operation mode in the entries. Consequently, the
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platform (10) may choose the most full-featured or most useful operation mode for the
application module (14).

Referring to Figure 2 is an illustration of the application information maintained by
the application registry (13) wherein the application information comprises the list of
application modules (14), the ordered list of operation modes for each application module
(14) and the list of required services for the operation modes for each application modules
(14). The list of application modules (14) contains an entry for each application module (14)
in the platform (10). Each entry of the application module (14) having its own list of
operation modes configured to be in order during configuration of the platform (10). Each
operation mode in the ordered list having its own list of required services for the associate
application module (14) to operate in that operation mode.

Figure 3 is depicted a block diagram of the evaluation to determine the target
operation mode based on the current context and location. The target operation is
essentially determined by matching available services (i.e. external services and local
services) with the operation modes and its associated services required for the operation
modes. Shown in Figure 4 is an exemplary embodiment to further demonstrate evaluation
to determine the target operation mode based on the current context and location. In the
exemplary embodiment, the application module (14) provides a functionality of a vehicle
parking guidance based on service availability. The application module (14) of the vehicle
parking guidance is designed to guide user in a parking lot to find an available bay such as
but not limited to parking bays in shopping complexes. In the example, there are five
active operation modes and one dormant or inactive operation mode. The order of
evaluation starts from the top of the entry list and evaluation is complete as soon as a
match is found whereby remaining entries are not evaluated after the match is found.

If the platform (10) has an access to the external services providing the service
information about the availability of individual parking bays, map of the parking lot as well
as a service to provide location tracking of the mobile device on which the platform (10) is
running, then the application module (14) of the vehicle parking guidance is able to
provide the most useful functionality of the operation mode, i.e. bay-navigation operation
mode. Thereon, the application module (14) may further guide the user to a specific
available parking bay. If the platform (10) only has an access the external services
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providing the service information about availability of individual parking bays and map of
the parking lot without the location tracking, then the target operation mode determined by
the service matcher (16) is the bay-location operation mode, whereby the application
module (14) can only display where the available parking bays are without guiding the
user to the specific available parking bay. If there is no external service providing the
service information about availability of individual parking bays but there are service
information about parking zones whereby each parking zone may comprise of tens or
hundreds of individual bays, then the target operation mode determined by the service
matcher (16) may be Zone-Navigation, Zone-Location or Zone-Available Bays, depending
on the availability of the service information for the map of the parking lot and the location
tracking.

From the above example, it should be appreciated that different parking areas
would provide different service information and thereby the application module (14) of the
vehicle parking guidance in accordance to the present invention is able to manage the
target operation modes for the user based on the service availability in the current context
and location of the mobile device. Similar implementation may be applied to other
application modules (14) providing different functionality for example store promotions
and indoor navigation. In example of the store promotions, if promotion list, location
tracking and indoor map services are available, the application module (14) may display
related promotions and products to the user. If the user selects on a particular promotion,
the application module (14) may provide a real-time map to guide the user from current
location to a specific department store with the promotion. If only the promotion list service
is available, the application module (14) may only display pages or screens with list of the
promotion without navigation to the specific department store.

Figure 5 illustrates a method (200) of managing operation mode based on service
availability via the platform (10) in accordance to the present invention. The method (200)
starts by initializing the platform (10) by the application controller (15) (210), performing
service discovery process by a service discovery module (11) to discover available
services in current context and location (220), determining the target operation mode for
each application module (14) (230) by the service matcher (16), notifying the application
modules (14) of a change in operation mode (240) by the application controller (15), and
executing change of operation mode in the application module (14) (250) by updating the
target operation mode as the current operation mode by the application controller (15).
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In a preferred embodiment, the method (200) comprises a step of recurring the
step of performing the service discovery process at a regular time interval to discover
available services in current context and location by the service discovery module (11)
(220). The application controller (15) may set up a recurring timer to trigger the service
discovery module (11) to perform a new cycle of the service discovery process. For
example, the application controller (15) may set a five minute recurring timer. Thereby the
service discovery module (11) is triggered to check availability of new services every five
minutes. It is essential as the mobile device may change its current context and location if
the user moves to a network or area in which a previously available service is no longer
present, or an area where a previously unavailable service becomes available to the
platform (10). Then, the platform (10) running on the mobile device needs to respond to
the changes to update the operation modes of the application modules (14) as necessary.

Figure 6 illustrates the steps of initializing the platform (10) by the application
controller (15) (210) further comprising steps of initializing the application registry (13)
(211) with the application information, initializing the service registry (12) with an empty list
of available services (212), populating the service registry (12) with the list of local
services available to the platform (10) (213), initializing each of the application modules
(14) (214), invoking the service discovery module (11) to trigger the service discovery
process (215), and setting up a recurring timer (216) according to the regular time interval
wherein at the end of each cycle of the service discovery process, a new service discovery
process is triggered by invoking the service discovery module (11).

In a preferred embodiment, the list of available services is empty upon initialization
and said list is populated upon the service discovery process. Therefore, in reference to
Figure 5, upon recurring the step of performing the service discovery process after a
regular time interval by the service discovery module (11) (220), the list of available
services is completely replaced by the list of local services and external services from the
current cycle of the service discovery process.

Figure 7 illustrates the step of performing service discovery process by a service
discovery module (11) to discover available services in current context and location (220),
comprising steps of sending the service discovery broadcast messages via the
communication networks connected to the platform (10) (221), awaiting service discovery
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response messages from at least one service brokers (22) within the connected
communication networks (222), collecting service information of available external
services from the service discovery response messages by the service discovery module
(11) (223) and concluding the service discovery response messages upon expiry of
configured time period for each cycle of the service discovery process (224), wherein the
service discovery module (11) stops waiting for the service discovery responses after the
configured time period is expired. The step (220) further comprising step of determining if
list of the services (i.e. combination of both local services and previous external services)
in the service registry (12) differs from list of available external services obtained from the
service discovery response messages (225). If the aforementioned lists are same, then
the system (100) concluding the service discovery process and no further action is
required for the service discovery module (11) in the current cycle of the service discovery
process. Otherwise, the list of the available external services in the service registry (12) is
updated (226) by completely replacing the list of services in the service registry (12) with
the list of available external services obtained from the service discovery response
messages received from the service brokers (22) and notifying the application controller
(15) of a change in service availability. Then, a new cycle of the service discovery process
is triggered (227) at the regular time interval.

The step of determining a target operation mode for each application module (14)
(230) by a service matcher (16), comprising steps of evaluating in order, the ordered list of
operation modes for the application module (14), and determining the first entry found in
the ordered list of operation modes for the application module (14) as the target operation
mode, wherein the first entry having a complete list of required services for the operation
modes with reference to current available services in the service registry (12).

Figure 8 illustrates an exemplary work flow for the method of managing operation
mode based on service availability via the platform (10) in accordance to the present
invention. According to the exemplary work flow, the application module (14) provides the
application information including required services for each operation modes in each
application module (14) to the application registry (13) (301), then, the application module
(14) notifies the application information to the application controller (15) (302). The
application controller (15) retrieves the application information from the application
registry (13) (303), and the application controller (15) triggers the service discovery
process to the service discovery module (11) (304). The service discovery module (11)
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sends the service discovery broadcast message to the service broker (22) (305) to start
the service discovery process. The service broker (22) retrieves service information from
available external services from the site service module (21) (306) and sends the list of
available external services to the service discovery module (11) via the service discovery
response (307). The service discovery module (11) consolidates the service information
from the service discovery response until the service discovery process ends (308). The
service discovery module (11) then registers the available external services to the service
registry (12) (309) and notifies about the available external services to the application
controller (15) (310). The application controller (15) retrieves the service information of the
external services from the service registry (12) upon receiving notification from the service
discovery module (11) (311) and sends the service information of the external services to
the service matcher (16) (312). The service matcher (16) determines the target operation
mode (313) based on the service information received and notifies the determined target
operation mode to the application module (14) (314). The application module (14) then

updates the target operation mode as current operation mode (315).

The terms “a@” and “an,” as used herein, are defined as one or more than one. The
term “plurality,” as used herein, is defined as two or more than two. The term “another,” as
used herein, is defined as at least a second or more. The terms “including” and/or

“having,” as used herein, are defined as comprising (i.e., open language).

While this invention has been particularly shown and described with reference to
the exemplary embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the
scope of the invention as defined by the appended claims.
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CLAIMS

A computer implemented system (100) for managing operation mode based on
service availability via a platform (10) for use in a mobile device, wherein the
platform (10) comprising:

a service discovery module (11) to gather and consolidate service
information available at current context and location;

a service registry (12) to maintain the service information received from the
service discovery module (11);

a plurality of application modules (14) to provide a plurality of application
functionality to user of the platform (10);

an application registry (13) to maintain application information functionality
of the plurality of application modules (14); and

an application controller (15) to receive the service information and
application information from the service registry (12) and the application registry
(13) to manage the operation modes for each application module (14) based on
service availability,

characterized by

a service matcher (16) to determine a target operation mode for each
application module (14) by evaluating an ordered list of the operation mode for
each application module (14) in the application registry (13) to find a match with
the service information in the service registry (12).

The system (100) according to claim 1, wherein the application information
includes a list of application modules (14), the ordered list of operation modes for
each application module (14) and a list of required services for the operation
modes for each application module (14).

The system (100) according to claim 2, wherein the ordered list of operation
modes for each application module (14) is arranged in an order according to a list
of required services to provide a thorough application functionality to the user.

The system (100) according to claim 1, wherein the target operation mode is a first
entry in the ordered list of the operation mode having a complete list of required
services matching with the service information in the service registry (12).
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The system (100) according to claim 1, wherein the service information includes a

list of current available services comprises local services and external services.

The system (100) according to claim 1, wherein the platform (10) is in
communication with at least one of a plurality of service brokers (22), wherein the
service brokers (22) collect the service information from a corresponding site
service module (21) available at current context and location of the mobile device.

A computer implemented method (200) of managing operation mode based on
service availability via a platform (10) for use in a mobile device, characterized by
the steps of:

performing service discovery process by a service discovery module (11) to
discover available services in current context and location (220);

determining a target operation mode for each application module (14) (230)
by a service matcher (16); and

executing change of operation mode in the application module (14) (250)
by updating the target operation mode as a current operation mode by an
application controller (15).

The method (200) according to claim 7, wherein performing service discovery
process by the service discovery module (11) to discover available services in
current context and location (220) comprising steps of:

sending service discovery broadcast messages via communication
networks connected to the platform (10) (221);

awaiting service discovery response messages from at least one service
broker (22) within the connected communication networks (222);

collecting service information available at current context and location from
the service discovery response messages by the service discovery module (11)
(223);

determining if list of the service information in a service registry (12) differs
from list of the service information obtained from the service discovery response
messages (225);

updating the list of the service information in the service registry (12) with
the list of the service information obtained from the service discovery response
messages (226); and
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notifying the application controller (15) of a change in service availability.

The method (200) according to claim 7, wherein determining a target operation
mode for each application module (14) (230) by a service matcher (16) comprising
steps of:

invoking the service matcher (16) by the application controller (15) upon
receiving notification of the change in service availability;

evaluating in order, an ordered list of operation modes for each application
module (14); and

determining a first entry, in the ordered list of operation modes, having a
complete list of required services matching with the service information in the

service registry (12) as the target operation mode.

The method (200) according to claim 7, wherein the method (200) further
comprising steps of recurring the step of performing the service discovery process
at a regular time interval by the service discovery module (11).
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