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CALL CONVERSATION MANAGER

REFERENCE TO RELATED PATENT APPLICATIONS

This application isrelated to Australian Provisional Patent Application No.
2010902979, entitled " Systems and methods for managing communication data’, filed
5 Jduly, 2010 in the name of IPscape Pty Limited, the entire contents of which are hereby
incorporated by reference asif fully set forth herein.

This application is aso related to Australian Provisional Patent Application
No. 201 1901843, entitled "Contact centre system and method", filed on 13 May, 201 1in
the name of |Pscape Pty Limited, the entire contents of which are hereby ihcorporated by
reference as if fully set forth herein.

This application is also related to Australian Provisional Patent Application
No. 201 1901844, entitled "Call conversation manager”, filed on 13 May, 2011 in the name
of IPscape Pty Limited, the entire contents of which are hereby incorporated by reference
asif fully set forth herein.

TECHNICAL FIELD

The present disclosure relates to systems and methods for managing
communication data. The arrangements presently disclosed have been particularly
developed for providing communication management functionalities via a scalable
distributed architecture, for example in the context of acall centre or dial-out campaign
arrangement. While some embodiments will be described herein with particular reference
to that application, it will he appreciated that the present disclosure isnot limited to such a
field of use, and is applicable in broader contexts.

BACKGROUND

Any discussion of the background art throughout the specification should in no
way be considered as an admission that such art iswidely known or forms part of common
general knowledge in the field.

There are various situations where aparty has aneed to utilise aplurality of
communication lines, for example in the context of operating acall centre, or
implementing adial-out campaign, such as occurs in conjunction with marketing activities.
However, the nature of existing technology limits scal ability and flexibility. For example,
it isdifficult for aparty to upscale resources for arelatively short time period.
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Furthermore, there are inherent inefficiencies in terms of resource utilisation.
There isaneed in the art for improved systems and methods for managing
communications data. ‘

SUMMARY

It is an object of the present invention to overcome substantially or at least
ameliorate at least one of the disadvantages of the prior art, or to provide a useful
aternative.

According to afirst aspect of the present disclosure, there is provided a system
for managing communication data including:

amanaging core configured for centrally managing aplurality of distributed
nodes; and

aplurality of distributed nodes, each node being configured to execute:

achannel driver module that provides access to aplurality of communications
channels including at least an incoming call channel and outgoing call channel;

a communications gateway component for managing communications between
the node and the managing core; and

anode application module that provides logic to drive node functionalities.

One embodiment provides a system including aload balancing layer for load
balancing incoming calls, wherein the load balancing component receives data indicative
of an incoming call from an external gateway, processes that data thereby to select a node
for that incoming call, and provides an instruction for the external gateway to communicate
directly with the selected node in respect of that incoming cal.

One embodiment provides a system wherein the load balancing layer includes
aplurality of distributed load balancing components, each load balancing component being
configured to receive dataindicative of an incoming call from an external gateway, process
that data thereby to select anode for that incoming call, and provide an instruction for the
external gateway to communicate directly with the selected node in respect of that
incoming cal. -

One embodiment provides a system wherein the managing core is defined by a
plurality of distributed sub-cores.

One embodiment provides a system wherein the plurality of distributed sub-

cores are configured for intercommunication thereby to allow synchronisation of
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predefined selection of data aspects.

One embodiment provides a system wherein the plurality of nodes includes a
first node within a first local system and a second node within a second local system, the
second local system being distributed with respect to the first local system.

One embodiment provides a system wherein the plurality of communications
channels include ingoing and outgoing Short Message Service (SMS) messages.

One embodiment provides a system wherein inbound SMS messages are
matched to an SMS conversation database thereby to determine whether a particular
inbound SMS message is areply to acurrent conversation or anew conversation initiated
by the sender.

One embodiment provides a system wherein, when an outbound SMS message
isinitiated, the outbound SMS message is placed into a conversation data store thereby to
monitor conversations to which subsequent inbound SMS messages are matched upon
receipt.

One embodiment provides a system wherein the plurality of communications
channels include web-based chat channels.

One embodiment provides a system wherein the plurality of communications
channels include channels for interfacing with social media.

One embodiment provides a system wherein each node performs anode
heartbeat process by which the nodes each communicate with the managing core on a
regular basis thereby to allow the managing core to manage the resources of the node.

One embodiment provides a system wherein, via the heartbeat process, each
node repeatedly sends arequest to the managing core to determine if there are any tasks for
that node to perform.

One embodiment provides a system wherein, if there is atask to be performed,
the managing core responds with that task, and the node notifies the managing core upon
completion of that task.

One embodiment provides a system wherein each node performs its own self
maintenance by requesting any latest changes from the ICC core and, if there is an upgrade
to be performed, the node downloads and installs the required files from the managing
core.

One embodiment provides a system wherein the media driver configuration for
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each communications channel is maintained by an automated process within each node,
wherein the managing core publishes driver configurations and applications for release and
each node checks the latest versions against its local settings and, if the node requires an
update for a given channel, the node transfers the update from the managing core and
re-initialises the channel.

According to a second aspect of the present disclosure, there is provided anode
for usein asystem for managing communication data, the node including:

a channel driver module that provides access to aplurality of communications
channels including at least an incoming call channel and outgoing call channel;

acommunications gateway component for managing communications between
the node and amanaging core configured for centrally managing aplurality of distributed
nodes; and

anode application module that provides logic to drive node functionalities.

According to athird aspect of the present disclosure, there isprovided a
method for operating anode for use in a system for managing communication data, the
node including:

executing a channel driver module that provides access to aplurality of
communications channels including at least an incoming call channel and outgoing call
channdl;

executing a corhmunicati ons gateway component for managing
communications between the node and amanaging core configured for centrally managing
aplurality of distributed nodes; and

executing a node application module that provides logic to drive node
functionalities.

According to afourth aspect of the present disclosure, there is provided a
computer program product for performing a method as described herein.

According to afifth aspect of the present disclosure, there is provided a
non-transitive carrier medium for carrying computer executable code that, when executed
on aprocessor, causes the processor to perform amethod as described herein.

| One embodiment provides a system configured for performing amethod as

described herein.
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According to asixth aspect of the present disclosure, there is provided a
contact centre system comprising: aplurality of nodes, each node having aplurality of call
channels, the call channels being connectable to at least one communications network and
including at least one incoming channel and at least an outgoing channel; and a managing
core coupled to each of the nodes, the core comprising a data store with at least one call
architecture of amerchant defining a call handling process for the merchant, the call
handling process being operable to detect receipt by afirst said node of an incoming call
on acorresponding incoming channel, and to couple the call from said first node via one of
said call channels thereof to a second said node for connection to an agént associated with
the merchant.

According to a seventh aspect of the present disclosure, there isprovided a
distributed communication management system comprising: aplurality of nodes, each
node having aplurality of call channels® the call channels being connectable to at least one
communications network and includi ng at least one incoming voice channel and at least an
outgoing voice channel; and amanaging core coupled to each of the nodes, the core
comprising a data store with at least one call architecture of amerchant defining acall

handling process for the merchant, the call handling process being operable to detect

‘receipt by afirst said node of an incoming voice call on a corresponding incoming voice

channel, and to couple the voice call from said first nbde viaone of said call channels
thereof to a second the node for connection to an agent associated with the merchant.
According to an eighth aspect of the present disclosure, there isprovided acall
conversation mapping method, comprising the steps of: creating acall conversation map
that includes aplurality of objects and at least one connecting link to define acall handling
process, wherein the objects include at least one task relating to receiving an incoming

communication or generating an outgoing communication; activating the call conversation

- map in response to atrigger; and processing communications in accordance with the call

handling process of the call conversation map.

According to aninth aspect of the present disclosure, there isprovided acall
conversation mapping system comprising: aconversation map for creating a call
conversation map that includes aplurality of objects and at least one connecting link to
define acall handling process, wherein the objects include at least one task relating to

receiving an incoming communication or generating an outgoing communication; a data
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store for storing acall conversation map; aconversation triggers module defining atrigger
for activating the stored call conversation map; and aconversation engine for activating the
stored call conversation map in response to the trigger and processing communications in
accordance with the call handling process of the stored call conversation map.

According to another aspect of the present discl 65ure, there is provided an
apparatus for implementing any one of the aforementioned methods.

According to another aspect of the present disclosure, there isprovided a
computer program product including a computer readable medium having recorded thereon
acomputer program for implementing any one of the methods described above.

Other aspects of the invention are also disclosed. A

Reference throughout this specification to "one embodiment”, "some
embodiments”, or "an embodiment” means that a particular feature, structure, or
characteristic described in connection with the embodiment isincluded in at least one
embodiment of the present invention. Thus, appearances of the phrases "in one
embodiment”, “in some embodiments’, or "in an embodiment” in various places
throughout this specification are not necessarily all referring to the same embodiment, but
may. Furthermore, the particular features, structures, or characteristics may be combined
in any suitable manner, as would be apparent to one of ordinary skill in the art from this
disclosure, in one or more embodiments.

Asused herein, unless otherwise specified, the use of the ordinal adjectives
"first", "second", "third", etc., to describe acommon object, merely indicate that different
instances of like objects are being referred to, and are not intended to imply that the objects
-so described must be in a given sequence, either temporally, spatialy, in ranking, or in any
other manner.

In the claims below and the description herein, any one of the terms
"comprising”, "comprised of, or "which comprises’ is an open term that means including
at least the elements/features that follow, but not excluding others. Thus, the term
comprising, when used in the claims, should not be interpreted as being limitative to the
means or elements or steps listed thereafter. For example, the scope of the expression
"adevice comprising A and B" should not be limited to devices consisting only of
elements A and B. Any one of the terms "including”, or "which includes’, or "that
includes' as used herein is also an open term that also means including at least the
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elements/fearures that follow the term, but not excluding others. Thus, "including” is

synonymous with and means "comprising”.

BRIEF DESCRIPTION OF THE DRAWINGS

At least one embodiment of the present invention will now be described, by
way of example only, with reference to the accompanying drawings in which:

FIG. lisaschematic block diagram representation that illustrates alogical
software architecture. |

FIG. 2 isaschematic block diagram representation that illustrates aload
balancing arrangement for incoming calls.

FIG. 3A isaschematic block diagram representation that illustrates an
arrangement for managing incoming SMS messages.

FIG. 3B is aschematic block diagram representation that illustrates an
arrangement for managing outgoing SMS messages.

FIG. 4is aschematic block diagram representation that illustrates an
arrangement. |

FIG. 5isaschematic block diagram representation that illustrates alive data
arrangement. |

FIG. 6 isaschematic block diagram representation that illustrates aphysical
architecture for adistributed system. |

FIG. 7 is aschematic block diagram representation that illustrates load
balancing for adistributed system.

FIG. 8isaschematic bl dck diagram representation that illustrates a data
clustering arrangement.

FIG. 9isaschematic block diagram representation that illustrates anode
architecture.

FIGs 10A and 10B collectively form a schematic block diagram representation
of acomputing system upon which described arrangements can be practised.

’ FIG. 11is aschematic block diagram representation illustrating a contact

centre system in accordance with an embodiment of the present disclosure. |

FIG. 12 is aschematic block diagram representation illustrating connection of a

cal from a customer to an agent using the contact centre system of FIG. 11.
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FIG. 13 isaflow diagram illustrating functionality of anode during thé cal
connection of FIG. 12.

FIG. 14 isaflow diagram illustrating functionality of the contact centre system
during the call connection of FIG. 12.

FIG. 15 isaschematic block diagram representation illustrating functionality
of the ICC Core 101 of FIG. 1.

FIG. 16 is aschematic block diagram representation illustrating a
communication management system, embodied using the contact centre system of FIG. 1 1.

FIG. 17 isaflow diagram illustrating amethod of utilising the communication
management system of FIG. 16 to establish avoice call from acustomer to a merchant
agent.

FIG. 18 isaflow diagram illustrating amethod of utilising the communication
management system of FIG. 16 to establish aweb-based chat session between a customer
and amerchant agent.

FIG. 19 isaflow diagram illustrating a method of utilising the communication
management system of FIG. 16 to establish an SMS message conversation between a
customer and a merchant agent.

FIG. 20 isascreenshot of acall conversation map.

FIG. 21 isaschematic block diagram representation illustrating alogical
architecture of acall mapping system.

FIG. 22 is aschematic block diagram representation illustrating an example of
acontact library.

FIG. 23 isaflow diagram illustrating a conversation mapping method.

FIG. 24 isaflow diagram illustrating a conversation mapping method 2400
utilising the example of FIG. 20.

FIG. 25 isaschematic block diagram representation illustrating activation of

tasks from the conversation map of FIG. 20.
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DETAILED DESCRIPTION

Where reference is made in any one or more of the accompanying drawings to
steps and/or features that have the same reference numerals, those steps and/or features
have for the purposes of this description the same function(s) or operation(s), unless the
contrary intention appears.

Described herein are systems and methods for managing communication data
and mapping call conversations. In overview, the present embodiments are directed to a
cloud-based distributed architecture for managing incoming and outgoing communications.
These communications occur over arange of channels, including voice-based channels
(telephonic, for example), and messaging-based channels (such as email, SMS, multimedia
messaging service (MMS), web-based chat, and so on). The purposes of communications
vary between embodiments, and include the likes of providing customer support, such as
through a contact centre system, and delivering marketing materials. A contact centre
system manages communications between an end user and acustomer service
representative, such as an agent of amerchant, and may handle voice calls, web requests,
SMS messages, and other communication formats. A call isan exchange of at least one
communication between an end user and the contact centre Wsterh and may utilise one or
more communication media, including, but not limited to, voice, SMS messages, emails,
and web chat sessions. The end user may be, for example, a customer, prospective
customer, amerchant manager, or an agent of the merchant. In one arrangement, a contact
centreisacall centre for handling voice calls.

One aspect of the present disclosure provides a communication management
system in the form of a contact centre system for managing communication data. The
contact centre system includes aplurality of nodes and a managing core coupled to each of
the nodes. Each node has aplurality of call channels, including at least one incoming
channel and at least one outgoing channel. Each of the call channels is connectable to at
least one communications network, which may include, for example, awired or wireless
communications link, or combinations thereof. The managing core includes a data store
with at least one call architecture of amerchant defining a call handling process for the
merchant, the call handling process being operable to detect receipt by afirst node, of the
plurality of nodes, of an incoming call on a corresponding incoming channel, and to couple

the call from the first node via one of said cal channels thereof to a second node of the
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plura]ity of nodes for connectidn to an agent associated with the merchant.

In one arrangement, the at least one incoming channel is avoice channel, the a

| least one outgoing channel is a voice channel, and the incoming call received by the first

node is avoice call received on a corresponding incoming voice channel.

In one arrangement, the agent associated with the merchant advises the contact
centre system of the availability of the 'agent through registration and login processes. The
agent may communicate with the contact centre system using multiple communication
media, including avoice connection and aweb connection.

One aspect of the present disclosure provides call conversation mapping
method. The method creates a call conversation map that includes aplurality of bbj ects
and at least one connecting link to define acall handling process. The objects include at
least one task relating to receiving an incoming communication or generating an outgoing
communication. The method activates the call conversation map’in response to atrigger
and processes communications in accordance with the call handling process of the call
conversation map.

Another aspect of the present disclosure provides acall conversation mapping
system. The system includes a conversation fnap application, adata store for storing a call
conversation map, aconversation triggérs module defining atrigger for activating the
stored call conversation map, and a conversation engine. The conversation map
application isfor creating acall conversation map that includes aplurality of objects and at -
least one connecting link to define acall handling process, wherein the objects include at
least one task relating to receiving an incoming communication .or generating an outgoing
communication. The conversation engine activates the stored call conversation map in
response to the trigger and processing communications in accordance with the call
handling prdcess of the stored call conversation map.

An exemplary contact centre system includes amanaging core, aso referred to
throughout this descripti on asan intelligent contact cloud (ICC) core. ThisICC coreis
cohfigured for centrally managing aplurality of distributed nodes. In some embodiments,
the ICC core isimplemented as adistributed component, defined by a plurality of |
synchronised sub-cores. The system includes aplurality of distributed nodes, these nodes
providing adistributed scalable reéource for handling communications. Each nodeis
configured to execute a channel driver module that provides access to aplurality of
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communications channels. In the present example, these communication channels include
at least one incoming call channel and one outgoing call channel. Each nodeis
additionally configured to execute a communications gateway component for managing
communications between the node and the ICC core, and anode application module that
provides logic to drive general node functionalities. Collectively, the ICC core and nodes
provide adistributed software application. A

FIG, 1l isaschematic block diagram representation of 'adistributed
communication management system in the form of a contact centre system 1100, in

accordance with an embodiment of the present disclosure. The contact centre system 1100

-includes afirewall 1102 for regulating. communications between the contact centre system

1100 and the external world, wherein the firewall 1102 is capable of handling various
types of communications messages. The types of communications messages may include,
for example, telephony, Internet Protocol (IP) messages, and Short Message Service (SMS)
messages. Internet Protocol (IP) and Session Initiation Protocol (SIP) communications to
and from the contact centre system 1 100 pass through the firewall 1102. The firewall 1102
couples via at least one communication link 1103 to a communication network (not
illustrated) for exchanging communication messages between the contact centre system
1100 and externally located computing devices and telephone handsets. The firewall 1 102
directs incoming communicati ons messages to one of a Session Initiation Protocol (SIP)
Gateway 1104 and aWeb Gateway 11 16, based on the type of the incoming
communications messages. |n particular, requests for voice and video calls over Internet
Protocol (IP) are directed to the SIP Gateway 1104 and requests for data exchanges, such
asweb—ba%d requests, are directed to the Web Gateway 1116.

The SIP Gateway 1104 is coupled to a SIP Load Balancer 1106. The SIP Load
Balancer 1106 distributes incoming communications messages received by the SIP
Gateway 1102 among aplurality of nodes 1108g, ..., 1108n. Asindicated above, each of
the plurality of nodes is equipped with aplurality of call channels, incl uding at least one
incoming-channel and at least one outgoing channel. In one arrangement, the call channels
include & least one incoming voice channel and the at least one outgoing voice channel. In
one embodiment, the SIP Load Balancer 1106 distributes new incoming SIP requests
across the plurality of nodes 11083, ..., 1 108n utilising around robin method.

The Web Gateway 1116 is coupled to aWeb Load Bal ancer_l 118. The Web
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Load Balancer 1118 distributes incoming communications messages received by the Web
Gateway 1116 among aplurality of nodes 1120a, ..., 1120n. Each of the nodes

1 120a, ..., 1 120n is equipped with at least one channel for handling Internet Protocol (IP)
communication messages. In one embodiment, the Web Load Balancer 1118 distributes
new incoming web requests across the plurality of nodes 1120a, ..., 1120n utilising a
round robin method.

Voice communications between the outside world and the plurality of nodes
11083, ..., 1108n and 11203, ..., 1120n may be exchanged via a Public Switched
Telephony Network (PSTN) 1180 or amobile telephony network 1186. Voice over
Internet Protocol (VOIP) communications may also be exchanged through the firewall
1102. '

Each of the nodes 1108y, ..., 1 108n and 1120g, ..., 1 120niscoupled via an
op';ional internal firewall 1122 to amanaging core 1130. The interna firewall 1122
regulates communication between each of the nodes 11083, ..., 1108n and
1120g, ..., 1120n and the managing core 1130. The'managing core 1130 receives inbound
service requests 1126 from the plurality of nodes 1108a, ..., 1108n and 1120g, ..., 1120n
and sends outbound instructions 1128 to the plurality of nodes 1108a, ..., 1108n and
1120a, ..., 1120n. In one implementation, the inbound service requests and outbound
instructions between the nodes 1108, 1120 and the managing core 1130 utilise the
extensible Markup Langu'age (XML). It will be appreciated, however, that other
metalanguages and coding formats may equally be used. Inthe example of FIG. 11, the
managing core 1130 isimplemented using aplurality of sub-cores 1132a, 1132b. In the
example of FIG. 11, the internal firewall 1122 is coupled to an optiona core load balancer
1124, which distributes communications received from the nodes 1108a, ..., 1 108n and
1120a, ..., 1120n among the plurality of sub-cores 1132a, 1132b. Inimplementations that
utilise asingle managing core 1130, rather than aplurality of sub-cores 11323, 1132b, itis
not necessary to include the core load balancer 1124.

Each sub-core 11323, 1132b is coupled to adata store 1170 for storing at least
one call architecture 1175 of amerchant, wherein the call architecture 1175 defines a call
handling process for that merchant. The data store 1170 may be integral with the
managing core 1130 or may alternatively be coupled to the managing core 1130. The data

store 1170 may beimplemented as a single entity or may be adistributed entity, such as an
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array of computer disk drives. Each call handling process defined in a call architecture
1175 of amerchant is operable to detect receipt by afirst node in the contact centre system
1100 of an incoming call on a corresponding incoming channel, and to handle the call in a

predefined manner. In one embodiment, the call handling process couples the call from the

~ first node via one of the call channels thereof to a second of the plurality of nodes in the

contact centre system 1100 for connection to an agent associated with the merchant.

Node 1108ais an exemplary node and includes aplurality of communication
channels 1109a, achannel driver 1110a, anode application 1112a, and a communications
gateway 1114a. The functionality of the node architecture is described in further detail
below with reference to FIG. 9. Each of the nodes 1108n and 1120a, ..., 1120n includes a
corresponding plurality of communication channels, achannel driver, a node application,
and acommunications gateway, which for the sake of clarity are not illustrated.

Each of the nodes 1108s, ..., 1108n and 1120g, ..., 1120n and each of the

* sub-cores 1132a, 1132b may be implemented using a computing system 1000 of the type

described below with reference to FIGs 10A and 10B.

The contact centre system 1100 of FIG. 11is arranged to establish call
connections between customers and agents that represent one or more merchants. The
contact centre 1100 is able to receive input requests from a number of different sources and
connect those requests to aplurality of agents. The agents may be physically located
together in a structured contact centre arrangement or may be disparately located, such as
contact centre agents working from home or contact centre agents located across multiple
time zones so as to provide 24 hour customer service.

The contact centre system 1100 includes call architectures 1175 that define call
handling processes for merchants utilising the contact centre system 1100. Merchants
define call handling processes that establish how incoming requests are to be handled.
Incoming requests may generate responsive emails or SMS messages, connection of the
incoming request to arecorded voice announcement or interactive voice response system,

~or connection of the incoming request to acomputing device or telephone attended by an

agent of the merchant. Thus, acall handling process may utilise aplurality of different
communication types, including, for example, but not limited to, voice, SMS, email, web
chat, recorded announcements, and interactive voice responses.

In one embodiment, amerchant defines a call architecture 1175 for a dial-out
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campaign, wherein the call architecture 1175 includes alist of contacts, the material that is
to be sent to each contact, and timing relating to the transmission of outbound messages.
The timing may include a start time, a stop time, a cal rate, or any combination thereof.
For example, adia-out campaign may be defined to send an outgoing SMS message with
the content "Send reply SMS for a chance to win" to each contact in a defined set of
10,000 contacts, wherein the campaign runs from 11 :00am on Monday to 5:00pm on
Friday with acall rate of 100 SMS messages per hour. The outbound messages may
include, for example, SMS messages, emails, video or voice cals. Merchants are able to
modify associated call architectures 1175 to provide personalised customer service.
Merchants can provide different services to valued customers or potential customers, based
on existing information known about those customers. The call architecture 1175 of a
merchant can be defined to provide offers or services in response to akeyword received in
an incoming SMS message or web request or in response to an incoming telephone request
received on apredefined number associated with the merchant.

FIG. 16 isaschematic representation of a communication management system
1600, embodied using an instance of the ICC system 1100. The communication system
1600 includes amerchant agent 1610, Customer A 1620, Customer B 1630, Customer C
1640, and Merchant Manager 1650, each of which isable to communicate with the ICC
system 1 100 via a telecommunications nefwork 1660. The telecommunications network
1660 may be impl emented using apublic switched telephone network (PSTN), a mobile
telephony network, awireless access network, aloca access network, the Internet, or any
combination thereof.

The merchant manager 1650 utilises apersonal computer 1652 to access the
ICC system 1100 via the telecommunications network 1660 and configure a call
architecture 1175 associated with that merchant. The merchant manager 1650 isthus able
to change parameters of the call architecture 1175 to modify an existing call handling
process or configure anew call handling process, such asmay arise in conjunction with
targeted marketing activities.

The merchant agent 1610 utilises apersonal computer 1612, atelephone 1614,
or acombination thereof, to access the ICC system 1100 via thé telecommunications
network 1660. The merchant agent 1610 is employed by the merchant or an operator of

the communication management system 1600 to handle enquiries received from customers



20

25

30

WO 2012/003534 PCT/AU2011/000846

-15-

and potential -customers relating to services offered or provided by the merchant. The
merchant agent 16 10 registers an availability for handling enquiries by logging into the
ICC system 1100 through the use of the personal computer 1612 or the telephone 1614. In
one implementation, the merchant agent 1610 remains coupled to the ICC System 1100 via
the telecommunications network 1662 and waits for enquiries to arrive. In an alternative
implementation, the merchant agent 1610 registers an availability with the ICC system
1100 and waits for the ICC system 1100 to subsequently connect calls to the merchant
agent 1610.

Customer A 1620 utilises atelephone 1622, such as a conventional telephone
handset, a mobile telephone handset, or a smartphone, to access the ICC system 1100 via
the telecommunications network 1660. Customer A 1620 may generate an incoming call
to the ICC System in relation to an account, a service enquiry, in response to a promotion,
or in response to areceived telephone call or message received from amerchant. The ICC
System 1100 identifies amerchant from the incoming call, retrieves acall architecture
1175 of the identified merchant, and handles the incoming call in accordance with the
retrieved call architecture 1175.

Customer B 1630 utilises apersona computer (PC) 1632 to access the ICC
system 1100.viathe telecommunications network 1660. In one implementation, anode of
the ICC System 1100 pushes web content to the personal computer 1632 via the
telecommunications network 1660. Depending on the implementation, Customer B is able
to provide information relating to the enquiry, which may include a customer identifier or
an account number. Further, Customer B 1630 is able to complete data fields in any
pro-forma data sheets that are hosted on the website. Customer B can send emails or data
requests from the personal computer 1632. The ICC System 1100 identifies a merchant
from the incoming web request or email, retrieves acall architecture 1175 of the identified
merchant and handles the incoming call in accordance with the call architecture 1175.

Customer C 1640 utilises an SMS engine 1642 to interact with the ICC system
1100 via the telecommunications network 1660. The SMS engine 1642 may be
implemented using amobile telephone handset, a computing device, or a smartphone.
Customer C sends an SMS message from the SMS engine 1642 to the ICC System 1100
via the telecommunications network 1660. The ICC System ] 100 identifies a merchant
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from the incoming SMS message, retrieves a call architecture 1175 of the identified
merchant and handles the incoming call in accordance with the call architecture 1 175.

In afirst example, the merchant manager 1650 isrunning apromotional
campaign. The merchant manager 1650 utilises the personal computer 1652 to access the
ICC system 1100 via the telecommunications network 1660 and configure a call
architecture 1175 of the merchant manager 1650. The merchant manager defines a call
handling process in the call architecture 1175 whereby calls received on atelephone
number associated with the promotional campaign are connected to the merchant agent
1610. In this example, the telephone number associated with the promotional campaign is
a smart-number in the form of "1800 CAMPAIGN".

Customer A 1620 becomes aware of promotional material relating to the
promational campaign being run by merchant manager 1650 ahd wants to find out further
information about the offer. FIG. 17 isaflow diagram illustrating a method 1700 for
establishing atelephone call from Customer A 1620 to the merchant agent 1610. The
method 1700 begins at a start step 1705 and proceeds to step 1710, in which Customer A
1620 utilises the telephone 1622 to dial anumber associated with the merchant manager
1650. In this example, Customer A dials "1800 CAMPAIGN" and the telecommunications
network 1660 routes the call from the telephone 1622 to the ICC System 1 100. In step
1720, the ICC system 1100 receives the inbound call from Customer A 1620 via the PSTN
1180 and the call is connected to avoi ce communication channel on areceiving node
1108, 1120. The receiving node 1108, 1120 sends an inbound service request viathe
internal firewall 1122 to the managing core 1130. The managing core 1130 utilises a
service system gateway to validate that the number isvalid and identifies that the inbound
serviée request relates to merchant manager 1650, based on the dialed number. Control
passes from step 1720 to step 1730, in which the managing core 1130 of the ICC system
1100 interrogates the data store 1 170 within the ICC system 1100 to retrieve acall |
architecture 1175 associated with the merchant manager 1650. Control passes from step
1730 to step 1740, in which the ICC system 1100 handles the call in accordance with the
retrieved call architecture 1175 associated with the identified merchant. In this example,
the call architecture 1175 of merchant manager 1650 defines that the call isto be routed to
merchant agent 1610, who has previously registered an availability for handling enquiries

relating to merchant manager 1650. The managing core 1130 sends an outbound
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instruction to the receiving node 1108, 1120 to connect the call to the telephone 1614 of
the merchant agent 1610. The receiving node 1108, 1120 connects the call to the second
node 1108, 1120, which receives the incoming call from the receiving node 1108, 1120
and sends an inbound service request to the managing core 1130 seeking instructions for
handling the call. The managing core 1130 sends an outbound instruction, based on the
retrieved call architecture, to the second node 1108, 1120 to connect the incoming call via
the telecommunications network 1660 to the telephone 1614 of the merchant agent 1610.
Control passes to step 1750 in which Customer A is connected to the Merchant Agent
1610. Control passes from step 1750 to an End step 1760 and the process 1700 terminates.
In a second example, Customer B 1630 becomes aware of the promotional
campaign bei ng run by merchant manager 1650 and Customer B 1630 utilises the PC 1632
to send an inbound web request to the ICC system 1100 via the telecommunications
network 1660. FIG. 18 isaflow diagram illustrating amethod 1800 for establishing a chat
session between Customer B 1630 and the merchant agent 1610. Thé method 1800 begins
at a Start step 1810 and proceeds to step 1810, in which Customer B 1630 utilises the
personal computer 1632 to send an incoming web request via the telecommunications
network 1660 to the ICC system 1100. In step 1820, the ICC system 1100 receives the
incoming web request from Customer B 1630 via the firewall 1102. The incoming web
request passes to the Web Gateway 1116 and then to the Web Load Balancer 1118. The
Web Load Balancer 1118 utilises around robin algorithm or other algorithm to alocate the
incoming web request to areceiving nodes 1108, 1120 that is equipped with aweb
communication channel. The receiving node 1108, 1120 sends an inbound service request
to the managing core 1130. The managing core 1130 utilises the service system gateway
to validate that the request isvalid and identifies that the inbound service request received
from Customer B 1630 relates to the merchant manager 1650, based on an incoming
internet protocol (IP) address, a hyperlink, or other metadata associated with the inbound
service request from Customer B 1630. Control passes from step 1820 to step 1830, in
which the ICC system 1100 utilises the managing core 1130 to retrieve from the data store
1170 acall architecture 1175 associated with the merchant manager 1650 and determine
how to process the inbound service query regquest. Control passes to step 1840, in which
the ICC system 1100 sends an outbound instruction to the receiving node 1108, 1120 to
establish a connection to the Merchant Agent 1610, in accordance with the retrieved call
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architecture 1175. In this case, the ICC system 1100 transmits the request received from
Customer B 1630 via the telecommljnications network 1660 to the perso}nal computer 1612
of the merchant agent 1610. In step 1850, Customer B 1630 is connected to Merchant
Agent 1610 and the merchant agent 1610 isthen able to establish achat session with
Customer B 1630. Alternatively, the ICC System 1100 may push web content via the
telecommunications network 1660 to the personal computer 1632. Control passes from
step 1850 to an End step 1860 and the method 1800 terminates.

In athird example, Customer C 1640 utilises an SMS engine 1642 to transmit
an SMS message via the telecommunications network 1660 to the ICC system 1100. In
this example, the SM'S message includes akeyword identified in the promotional material
associated with merchant manager 1650. Fig. 19 is aflow.diagram illustrating a method
1900 for establishing an SMS conversation between Customer C 1640 and the ICC system
1100. The method 1900 begins at a Start step 1900 and proceeds to step 1919, in which
Customer C 1640 utilises the SMS engine 1642 to generate an incoming SMS message to
the ICC system 1100. In step 1920, the ICC system 1100 receives the inbound service
SMS message from Customer C 1640 viathe firewall 1103 and the SIP Gateway 1104 and
SIP Load Balancer 1106. The SIP Load Balancer utilises around robin algorithm or other
algorithm to alocate the inbound SMS message to areceiving node 1108, 1120 equipped -
with an SMS communication channel. The receiving node 1108, 1120 sends an incoming
service request to the managing core 1130, which determines that merchant manager 1650
is associated with the inbound SMS text message. Control passes from step 1920 to step
1930, in which the ICC system 1100 utilises the managing core 1130 to retrieve from the
data store 1170 a call architecture 1175 associated with the merchant manager 1650.
Control passes from step 1930 to step 1940, in which the ICC system 1100 handles the call
in accordance with the retrieved call architecture 1175 associated with the identified
merchant. In this example, the merchant manger 1650 has configured the call architecture
1175 of the m.erchant manger 1650 to transmit apredefined SMS message in response to
any received SMS messages that contain the keyword associated with the promotional
campaign. Accordingly, in step 1940 the ICC system 1 100 transmits, viathe
telecommunications network 1660, an SMS message to Customer C 1640, by sending an
outbound instruction from the managing core 1130 to the receiving node 1108, 1120 with
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the content of the SMS message. Control passes from step 1940 to an End step 1950 and
the method 1900 terminates.

Whilst FIG. 16 refers to the use of personal computers 1612, 1632, and 1652, a
person skilled i‘n the art will understand that equivalent functionality may be delivered by
other computing devices, without departing from the spirit and scope of the present

disclosure. Such computing devices may include, for example, but are not limited to, a

: data-éapable mobile telephone handset, a smartphone, or apersona digital assistant.

COMPUTER IMPLEMENTATION

FIGs 10A and 10B depict a general-purpose computer system 1000, upon
which the various arrangements described can be practised. In particular, embodiments of
the communication management systems 1100, 1600 and call conversation .mappi ng
system utilise the general purpose computer system 1000 to implement one or more of the
functional components, including the nodes 1108, 1120, the managing core 1130, the
gateways 1104, 1116, the load balancers 1106, 1118, 1124, the personal cbmputers 1612,
1632, 1652, the telephones 1614, 1622, and the SMS engine 1642.

Asseen in FIG. 10A, the computer system 1000 includes: a computer
module 1001 ; input devices such as akeyboard 1002, amouse pointer device 1003, a
scanner 1026, a camera 1027, and amicrophone 1080; and output devices including a
printer 1015, adisplay device 1014 ahd loudspeakers 1017. An external Modulator-
Demodulator (Modem) transceiver device 1016 may be used by the computer module 1001
for communicating to and from a communications network 1020 via a connection 1021.
The communications network corresponds to the telecommunications network 1660 of
FIG. 16 and may be a Public Switched Telephone Network (PSTN), awide-area network
(WAN), such as the Internet, a cellular telecommunications network, or aprivate WAN.
Where the connection 1021 is atelephone line, the modem 1016 may be atraditional
"dial-up" moderh. Alternatively, where the connection 1021 isahigh capacity (e.g., cable)
connection, the modem 1016 may be abroadband modem. A wireless modem may aso be
used for wireless connection to the communications network 1020.

The computer module 1001 typically includes at least one processor unit 1005,
and amemdry unit 1006. For example, the memory unit 1006 may have semiconductor
random access memory (RAM) and semiconductor read only memory (ROM). The

computer module 1001 also includes an number of input/output (1/0) interfaces including:
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an audio- video interface 1007 that couples to the video display 1014, loudspeakers 1017
and microphone 1080; an I/O interface 1013 that couples to the keyboard 1002,

mouse 1003, scanner 1026, camera 1027 and optionally ajoystick or other human interface
device (not illustrated); and an interface 1008 for the externa modem 1016 and

printer 1015, In one example, the personal computer 1630 isimplemented using the
computing device 1000 and Customer B is able to utilise the printer 1015 to. print arecord
of areceipt or voucher issued by the ICC System 1100. The loudspeakers 1017 and
microphone 1080 may be utilised in conjunction with instructions executing on the
processor unit 1005 to effect atelephone handset for VOIP communications. Such aVOIP
telephone handset may be utilised to implement the telephones 1614 and 1622 of FIG. 16.
The camera 1027 may be utilised to enhance achat session established between a customer
1630 and a merchant agent 1610 by facilitating the connection of avideo call, in
conjunction with software instructions executing on the processor 1005. In one
arrangement, the personal computer 1652 isimplemented using the computing device 1000
and software instructions execute on the processor 1005 to provide the merchant manager
1650 with auser interface displayed on the display device 1014. The Merchant Manager

1650 utilises one or more input devices, such as the keyboard 1002 and mouse 1003 to

- send commands to the ICC System 1100 to configure the call architecture 1175 associated

with the Merchant Manager 1650, including the creation and modification of a call
conversation map.. In another arrangement, the personal computer 1632 is implemented
using the computing device 1000 and web content is displayed on the display device 1014.
Customer C can utilise any one or more of the keyboard 1002, mouse 1003, microphone
1080, and camera 1027 to establish and maintain aweb call utilising the ICC System 1100,
which may include achat session with the Merchant Agent 1610. In some
implementations, the modem 1016 may be incorporated within the computer module 1001,
for example within the interface 1008. The computer module 1001 also has alocal
network interface 101 1, which permits coupling of the computer system 1000 via a
connection 1023 to alocal-area communications network 1022, known as aLoca Area
Network (LAN). Asillustrated in FIG. 10A, the loca communications network 1022 may
also couple to the wide network 1020 via a connection 1024, which would typically
include a so-called "firewall" device or device of similar functionality. The local network

interface 1011 may comprise an Ethernet™ circuit card, a Bluetooth ™ wireless
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arrangement or an |EEE 802.11 wireless arrangement; however, numerous other types of
interfaces may be practised for the interface 101 1.

The I/0 interfaces 1008 and 1013 may afford either or both of serial and
paralel connectivity, the former typically being implemented according to the Universal
Serial Bus (USB) standards and having corresponding USB connectors (not illustrated).
Storage devicés 1009 are provided and typically include ahard disk drive (HDD) 1010.
Such storage devices 1009 maybe utilised to implement the data store 1170 of FIG. 11,
which isused to store call architectures 1175 associated with merchants. Such call
architectures 1175 can include or be coupled to a stored list of contacts and other customer
information stored on the same or other storage devices 1009. Other storage devices such
as afloppy disk drive and amagnetic tape drive (not illustrated) may aso beused. An
optical disk drive 1012 istypically provided to act as anon-volatile source of data.
Portable memory devices, such optical disks (e.g., CD-ROM, DVD, Blu-ray Disc™),
USB-RAM, portable, externa hard drives, and floppy disks, for example, may be used as
appropriate sources of data to the system 1000.

The components 1005 to 1013 of the computer module 1001 typically
communicaté via an interconnected bus 1004 and in amanner that results in a conventional
mode of operation of the computer system 1000 known to those in the relevant art. For
example, the processor 1005 is coupled to the system bus 1004 using a connection 1018.
Likewise, the memory 1006 and optical disk drive 1012 are coupled to the system bus
1004 by connections 1019. Examples of computers on which the described arrangements
can be practised include IBM-PCs and compatibles, Sun Sparcstations, Apple Mac™, or
alike computer systems.

The communication management system and call conversation mapping
system may be implemented using the computer system 1000, wherein the processes of
FIGs 1to 9and 11 to 25, described herein, may be implemented as one or more software
application programs 1033 executable within the computer system 1000. In particular, the
steps of the method of managing data communications are effected by instructions 1031
(see FIG. 10B) in the software 1033 that are carried out within the computer system 1000.
The method of managing data communications includes the functionality performed by the
managing core 1 130, including the sub-functions of an Inbound Service Manager, an

Outbound Job Manager, a Service Security Gateway, a Job Scheduler 140, a Maintenance
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application 180, a Management Application 150, a Conversation Map application, a
contact library, a conversation triggers monIe, a conversation management application
programming interface, and a conversation engine. The method of managing data
communications further includes the functionality performed by the nodes, including the
channel driver 127, the node application 126, and the ICC Communication Gateway 102.
The software instructions 1031 may be formed as one or more code modules, each for
performing one or more particular tasks. The software may also be divided into two
separate parts, in which afirst part and the corresponding code modules performs the
communication management methods and a second part and the corresponding code
modules manage auser interface between the first part and the user.

The software may be stored in a computer readable medium, including the
storage devices described below, for example. The software isloaded into the computer
system 1000 from the computer readable medium, and then executed by the computer
system 1000. A computer readable medium having such software or computer program
recorded on the computer readable medium isacomputer program product. The use of the
computer program product in the computer system 1000 preferably effects an
advantageous apparatus for communication management.

The software 1033 istypically stored inthe HDD 1010 or the memory 1006.
The software isloaded into the computer system 1000 from a computer readable medium,
and executed by the computer system 1000. Thus, for example, the software 1033 may be
stored on an optically readable disk storage medium (e.g., CD-ROM) 1025 that isread by
the optical disk drive 1012. A computer reédable medium having such software or
computer program recorded on it isacomputer program pfoduct. The use of the computer
program product in the computer system 1000 preférably effects an apparatus for
communication management.

In some instances, the application programs 1033 may be supplied to the user
encoded lon one or more CD-ROMs 1025 and read via the corresponding drive 101 2,0r
aternatively may be read by the user from the networks 1020 or 1022. Still further, the
software can also be loaded into the computer system 1000 from other computer readable
media. In particular, the nodes 1108, 1120 are configured to load application programs
from other computer readable media coupled to the managing core 101. In this way, the

distributed nodes are maintained with the same software. Computer readable storage
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rnedia refers to any non-transitory tangible storage medium that provides recorded
instructions ‘and/or data to the computer system 1000 for execution and/or processing.
Examples of such storage media include floppy disks, magnetic tape, CD-ROM, DVD,
Blu-ray Disc, ahard disk drive, aROM or integrated circuit, USB memory, amagneto-
optical disk, or acomputer readable card such as aPCMCIA card and the like, whether or
not such devices areinterna or external of the computer module 1001. Examples of
transitory or non-tangible computer readable transmission media that may also participate
in the provision of software, application programs, instructions and/or data to the computer
module 1001 include radio or infra-red transmission channels as well as a network
connection to another computer or networked device, and the Internet or Intranets
including e-mail transmissions and information recorded on Websites and the like.

The second part of the application programs 1033 and the corresponding code
modules mentioned above may be executed to implement one or more graphical user
interfaces (GUIs) to berendered or otherwise represented upon the display 1014. Through
manipulation of typically the keyboard 1002 and the mouse 1003, a user of the computer
system 1000 and the application may manipulate the interface in afunctionally adaptable
manner to provide controlling commands and/or input to the applications associated with
the GUI(s). Other forms of functionally adaptable user interfaces may also be
implemented, such as an audio interface utilising speech prompts output via the
loudspeakers 1017 and user voice commands input via the microphone 1080.

FIG. 10B is adetaled schématic block diagram of the processor 1005 and a
"memory" 1034. The memory 1034 represents alogical aggregation of all the memory
modules (including the HDD 1009 and semiconductor memory 1006) that can be accessed
by the computer module 1001 in FIG. 10A.

When the computer module 1001 isinitialy powered up, a power-on self-test
(POST) program 1050 executes. The POST program 1050 istypicaly stored in a
ROM 1049 of‘the semiconductor memory 1006 of FIG. 10A. A hardware device such as
the ROM 1049 storing software is sometimes referred to as firmware. The POST
program 1050 examines hardware within the computer module 1001 to ensure proper
functioning and typically checks the processor 1005, the memory 1034 (1009, 1006), and a
basic input-output systems software (BIOS) module 1051, also typically stored in the
ROM 1049, for correct operation. Once the POST program 1050 has run successfully, the
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BIOS 1051 activates the hard disk drive 1010 of FIG. 10A. Activation of the hard disk
drive 1010 causes abootstrap loader program 1052 that isresident on the hard disk
drive 1010 to.execute via the processor 1005. This loads an operating system 1053 into the
RAM memory '1006‘, upon which the operating system 1053 commences operation. The
operating system 1053 is a system level application, executable by the processor 1005, to
fulfil various high level functions, including processor management, memory management,
device management, storage management, software application interface, and generic user
interface.

The operating system 1053 manages the memory 1034 (1009, 1006) to ensure
that each process or application running on the computer module 1001 has sufficient

memory in which to execute without colliding with memory allocated to another process.

. Furthermore, the different types of memory available in the system 1000 of FIG. 10A must

be used properly so that each process can run effectively. Accordingly, the aggregated
memory 1034 is not intended to illustrate how particular ‘segments of memory are alocated
(unless otherwise stated), but rather to provide a general view of the memory accessible by
the computer system 1000 and how such isused.

Asshown in FIG. 10B, the processor 1005 includes a number of functional
modules including acontrol unit 1039, an arithmetic logic unit (ALU) 1040, and alocal or
internal memory 1048, sometimes called a cache memory. The cache memory 1048
typicaly include anumber of storage registers 1044 - 1046 in aregister section. One or
more internal busses 1041 functionally interconnect these functional modules. The
processor 1005 typically aso has one or more interfaces 1042 for communicating with
external devices via the system bus 1004, using a connection 1018. The memory 1034 is
coupled to the bus 1004 using a connection 1019.

The application program 1033 includes a sequence of instructions 1031 that
may include conditional branch and loop instructions. The program 1033 may also include
data 1032 which isused in execution of the program 1033. The instructions 1031 and the
data 1032 are stored in memory locations 1028, 1029, 1030 and 1035, 1036, 1037,
respectively. Depending upon the relative size of the instructions 1031 and the memory
locations 1028-1030, aparticular instruction may be stored in asingle memory location as
depicted byv the instruction shown in the memory location 1030. Alternatively, an

instruction may be segmented into anumber of parts, each of which is stored in a separate
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memory location, asdepicted by the instruction segments shown in the memory
locations 1028 and 1029. V

In general, the processor 1005 is given aset of instructions which are executed
therein. The processor 1105 waits for a subsequent input, to which the processor 1005
reacts to by executing another set of instructions. Each input may be provided from one or
more of anumber of sources, including data generated by one or more of the input
devices 1002, 1003, data received from an external source across one of the
networks 1020, 1002, data retrieved from one of the storage devices 1006, 1009 or data
retrieved from astorage medium 1025 inserted into the corresponding reader 1012, all
depicted in FIG. 10A, The execution of a set of the instructions may in some cases result
in output of data. Execution may aso involve storing data or variables to the
memory 1034. '

The disclosed communication management arrangements use input
variables 1054, which are stored in the memory 1034 in corresponding memory
locations 1055, 1056, 1057. The communication management arrangements produce
output variables 1061, which are stored in the memory 1034 in corresponding memory
locations 1062, 1063, 1064. Intermediate variables 1058 may be stored in mémory '
locations 1059, 1060, 1066 and 1067.

Referring to the processor 1005 of FIG. 10B, the registers 1044, 1045, 1046,
the arithmetic logic unit (ALU) 1040, and the control unit 1039 work together to perform
sequences of micro-operations needed to perform "fetch, decode, and execute”" cycles for
every instruction in the instruction set making up the program 1033. Each fetch, decode,
and execute cycle comprises.

(a) afetch operation, which fetches or reads an instruction 1031 from a

memory location 1028, 1029, 1030;

(b) adecode operation in which the control unit 1039 determines which

instruction has been fetched; and

(c) an execute operation in which the control unit 1039 and/or the ALU 1040

execute the instruction. ‘

Thereafter, afurther fetch, decode, and execute cycle for the next instruction
may be executed. Similarly, astore cycle may be performed by which the control

unit 1039 stores or writes avalue to amemory location 1032.
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Each step or sub-process in the processes of FIGs 1to 9and 11to 25is
associated with one or more segments of the program 1033 and is performed by the
register section 1044, 1045, 1047, the ALU 1040, and the control unit 1039 in the
processor 1005 working together to perform the fetch, decode, and execute cycles for
every instruction in the instruction set for the noted segments of the program 1033.

The method of communication management and call conversation mapping
may aternatively be implemented in dedicated hardware, such as one or more integrated
circuits performing the functions or sub functions of call handling, inbound service
management, outbound job management, service security gateway, and load balancing.
Such dedicated hardware may include graphic processors, digital signal processors, or one

or more microprocessors and associated memories.

LOGICAL SOFTWARE ARCHITECTURE

Embodiments are described by reference to a system referred to as a
communication management system or an Intelligent Contact Cloud (ICC) system. The
system features adistributed "cloud" of semi-autonomous nodes, each of which is
configured to handle incoming and outgoing communications over arange of
communication channels. Asindicated above, the communication channels may include,
for example, voice channels, SMS channels, chat channels, and so on.

FIG. lillustrates, from alogical perspective, acommunication system 100, for
example for implementing multiple contact-centre processes, with an application
architecture split into aplurality of major functional components. The physical
architecture of the system 100 is discussed separately further below. The components
shown in FIG. 1 areindependent of each other, yet combine to realise the complete system.
This gives ahigh level of distribution and scalability, asthe location of indivi'dual
hardware and/or software corhponenfs becomes relatively unimportant. In this manner, the
logical location of the components within the application is structured, however the
physical location of the components can be diverse.

In order to have the components stand alone, the logic that drives those
components and ulti mately identifies how those components work and interact with other
components is governed by acentral process and body of information describing how the
component functions within the system. This service is herein described as amanaging

core, or an "ICC core", and isillustrated in FIG. 1as ICC core 101.



15

20

25

30

WO 2012/003534 PCT/AU2011/000846

-27.

The ICC core 101 isa software application executable within a computing
device, such asthe computing device 1000 of FIGs 10A and 10B, and defines a set of
processes and procedures that provide the logic to power a contact centre process for a
merchant. In the present embodiment, components within the ICC core are built from base
class modules with inheritance and standard communications methods providing the
backbone for a scalability and flexibility for multiple merchant processes. Some major
functional processes of the ICC core 101 are described below.

The ICC Core 101 includes an Inbound Service Manager (ISM) 110, an
Outbound Job Manager (OJM) 120, a Service Security Gateway (SSG) 130, a Job
Scheduler 140, a Maintenance Application 180, a Merchant 1 Call Architecture 160, and a
Merchant 2 Call Architecture 170, each of which iscoupled to a Management
Application 150. The Management Application 150 controls communication among the
functional processes of the ICC Core 101.

The Inbound Service Manager (ISM) 110 is an application that isresponsible
for allowing and responding to inbound service requests 1126 received by the ICC
Core 101. Inbound service requests 1126 can bereceived on many different channels, at
any time, and the ISM 110 interprets each request and delivers an appropriate response.
When an inbound service request isreceived by the ICC Core 101, the ISM 110 performs a
first check with the Service Security Guard 130 to ensure that the request isfor avalid
service, and that the source of the request is avalid source for the requested service. After
the request is validated by the service security guard, the ISM 110 proceeds to check the
strategy of the requested service and requests any actions to be carried out by the ICC core
101. For example, arequested service may require the playing of arecorded message and
the ISM 119 retrieves from the data store 1 170 information relating to the event of playing
the recorded message. .

The Outbound Job Manager (OJM) 120 controls al the node requests for jobs
to be completed (for example, the sending of aparticular message via SMS to a set of
recipients) and sends outbound instructions 1128 to the plurality of nodes 1108, 1120. A
gueue of jobs to be performed is distributed across tenants, organisation units, broadcasts
,and services as evenly aspossible and in accordance with any predefined priorities. A
tenant may correspond, for example, to an organisation or company that has commissioned

an operator of the communication management system 1100 to handle customer service
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contact centre operations, marketing operations, or a combination thereof. The
communication management system of the present disclosure is adapted to handle multiple
tenants through the logical architecture built into the OJM 120. This logical architecture
alows aplurality of tenants (such as different companies) to share the physical
components-of the distributed architecture, such as communication channels of nodes,
based on varying requirements over time. For example, the share of overall resources
utilised by agiven tenant varies over time based on the requirements of that particular
tenant. The logical architecture is configured to balance priorities of outbound service
requests to ensure there is minimum lag or delay for real-time services, such aswebdial.

The ICC Service Security Guard 130 adds aprotecﬁ on layer to the
communication management system in the same way afirewall adds protection to a
network. Every inbound request received from an external source is validated by the
Service Security Guard 130 to ensure that the request iéavalid request. The ICC Service
Security Guard 130 also optionally maintains ablacklist of invalid request sources to
provide an extra level of protection against possible threats. |If the ICC Service Security
Guard 130 identifies apotential security breach, the ICC Security Guard 130 automatically
adds the source of the request to the blacklist. Only system administrators have the level
of access to manually change the entries in the blacklist.

The ICC Job Scheduler 140 allows scheduled jobs to be activated when
required. Scheduled jobs are planned in advance and need to be monitored and activated
when the schedule is due.

The Merchant 1 Call Architecture 160 defines acall handling process for cals
relating to Merchant 1. The call handling process may define, for example, how incoming
telephone or web requests are to be routed, when to generate and transmit SMS messages
or emails aspart of apromotional campaign for Merchant 1 and to whom those messages
and emails are to be sent. Merchant 1isable to access the Merchant 1 Call Architecture
160 to define parameters of the call handling process via a connection 165. In one
arrangement, the connection 165 couples the ICC Merchant 1 Call Architecture 160 of the
ICC Core 101 to a management gateway of anode. |

Similarly, the Merchant 2 Call Architecture 170 defines a call handling process
for calls relating to Merchant 2. Merchant 2 is able to access the Merchant 2 Call

Architecture 160 to define parameters of the call handling process via a connection 175. In
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one arrangement, the connection 175 couples the ICC Merchant 2 Call Architecture 170 of
the ICC Core 101 to amanagement gateway of a node. '

The Maintenance application 180 isutilised to maintain and monitor the
functional processes of the ICC Core 101. An authorised user accesses the Maintenance
application 180 via aconnection 185, which may be via auser input interface to the ICC
Core 101, viaadirect communications link, or via communications link with appropriate
security parameters, such asauser identifier and an associated password. In one
arrangement, the connection 185 couples the Maintenance application 180 of the ICC
Core 101 to amanagement gateway of anode.

FIG. 15 is a schematic representation illustrating functional components of the
ICC core 101. Asdescribed above with reference to FIG. 1, the ICC Core 101 includes an
Inbound Service Manager 110, an Outbound Job Manager 120, a Service Security -Gateway
130, aJob Scheduler 140, and a Maintenance Application 180, each of which is coupled to
the Management Application 150.

The ICC Core 10 1 further includes at least one call architecture of amerchant.
In the example of FIG. 15, the ICC Core 101 includes apluraity of call architectures, each
associated with amerchant and defining a call handling process for that merchant. In
particular, the ICC Core 101 includes aMerchant 1 Call Architecture 160 through to
Merchant "n" Call Architecture 170, each of which is coupled to the Management
Application 150. Depending on the application and the requirements of the particular
merchant, the call architecture associated with that merchant may include aplurality of call
handing processes for voice calls. This may occur, for example, when amerchant utilises a
plurality of different telephone numbers to identify incoming calls with different services
offered by that merchant. A first telephone number may identify acall as a new customer
enquiry and a second telephone number may identify a call as an existing customer with a
payment query.

Merchant 1 Call Architecture 160 includes aplurality of call handling
processes associated with Merchant 1: Call Processing A 162, Call Processing B 164, and
Call Processing C 166. Inthis example, Call Processing A 162 defines a call handling
process for inbound voice calls relating to Merchant 1, Call Processing B 164 defines acall
handling process for inbound web requests relating to Merchant 1, and Call Processing C
166 defines a call handling process for inbound SMS messages relating to Merchant 1.
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Merchant "n" Call Architecture 170 includes a plurality of call handling
processes associated with Merchant "n": Call Processing A 172, Call Processing B 174,
Call Processing C 176, Call Processing D 178, and Call Processing E 179. ‘In this example,
Call Processing A 172 defines acall handling process for inbound SMS messages relating
to afirst promotion being run by Merchant "n", Call Processing B 174 defines a call
handling process for inbound web requests relating to Merchant "n", Call Processing C 176
defines acall handling process for inbound SMS messages in response to SMS payment
reminders relating to Merchant "n", Call Processing D 178 defines a call handling process
for inbound inbound voice calls relating to afirst telephone number associated with
Merchant "n", and Call Processing E 179 defines a call handling process for inbound voice

cals relating to atoll-free Smart-number relating to Merchant "n".

ICC COMMUNICATION GATEWAY

Returning to FIG. 1, coupled to the ICC core 101 isan ICC Communication
Gateway 102. The ICC Communication Gateway 102 facilitates the media communication
for al communications channels (including voice caling and SMS/MMS/email), and is
flexible to support future channdls as such channels are developed (e.g., socia media, such
as integration to channels provided via Facebook, Twitter, or the like).

The ICC Communication Gateway 102 isembodied within each
node 1108, 1120 in the communication system 1100. A node application 126 within each
node 1108, 1120 provides logic to manage each of the ICC Communication Gateway 102
and achannel driver 127, and thus control communication between the ICC
Communication Gateway 102 and the ICC Core 101 and between aplurality of
communication channels 1109 and the outside world.

The ICC Communication Gateway 102 includes aplurality of gateways,
corresponding to the defined system architecture. These gateways and corresponding
applications within the system are described in brief below and are detailed further in later
areas of this document.

» Conversation Gateway 103 - provides connectivity to external gateway services
(Voice, SMS, MMS, Email, Chat, Video).

* Contact Centre Gateway 104 - provides agent interaction, 3rd Party
Computer-Telephony Integration (CTI) functionality, and a one channel presence.

A "one channel presence” treats multiple communication modes as asingle
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channel, such that an agent of a merchant can communicate with a customer in a
single conversation channel using different communication modes, such as voice,
SMS messages, web chat, and emails.

* Management Gateway 105 - provides a gateway for managers, supervisors and
administrators to configure, monitor, and otherwise administer the contact centre
system. '

» Live Data Gateway 106 - provides agateway for providing live data feeds,
wallboards, and alerts.

* CRM Gateway 107 - provides for 3rd party Customer Relationship Management
(CRM) communications. This istypicaly delivered through a set of Application
Programming Interfaces (APIS).

» Data Vault Gateway 108 - provides access to historical data, voice recording files, |
sound files, images.

The conversation gateway 103 provides a connection to the outside world of
the ICC system 1100. This includes the services thaf provide agateway to external
provider services, thereby to allow the present system to have areal world application.
Exemplary types of service gateways are detailed below. These services are provided by
each of the distributed nodes of the ICC system 1100. v

An Inbound Calls service provided by the conversation gateway 103 provides
for connection directly to multiple telecommunication service providers (‘Telcos’) via
Session Initiation Protocol (SIP) over Ethernet or El. These service gateways are limited
by the hardware that isbeing used for the traversal of calls and the Ethernet bandwidth or
availability of El termination from the telecommunication service provider. A
Smart-Number is atelephone number presented as a phone word and istypically utilised in
conjunction with afreephone or toll-free telephone service. A Smart-Number typically
includes afreephone or toll-free prefix, such as 1800, 13, or 1300, and one or more words
relating to a service. For example, a Smart-Number relating to a plumber may be 1800
PLUMBER, which corresponds to the telephone number 1800 7586237 on a standard
telephone handset. Using Smart-Numbers from telecommunication service providers,. the
inbound call traffic isload balanced across multiple Inbound Call services to allow for a
very large number of concurrent inbound calls, if required. This is useful when handling

call loads generated in response to promotional materials, competitions, and in conjunction
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with live or broadcast events.

Inbound calls which are provided via SIP are distributed via aload balancing
process performed by the ICC Core 101. This load balancing is separate from the
incoming load balancing performed by the SIP Load Balancer 1106 and Web Load
Balancer 11 18. Inthe load balancing performed by the ICC Core 101, the ICC Core 101
interprets the SIP control information associated with an incoming service request derived
from an inbound SIP call and the ICC Core 101 selects anode to handle the call. The ICC
Core 101 sends an outbound communication message back to the SIP gateway 1104
instructing the SIP gateway 1104 to redirect the call to the selected node. This then allows
the selected node to take the call directly and then the selected node communicates directly
with the SIP gateway 1104. The Real-Time Transport Protocol (RTP) stream is always
between the SIP gateway 1104 and the selected Node.

FIG. 2 illustrates the inbound call load balancing process mentioned above.

'~ Inbound calls are provided by a SIP gateway 201, corresponding to the SIP Gateway 1104

of FIG. 11, and arrive a a SIP call load balancer 202, corresponding to the SIP Load
Balancer 1106 of FIG. 11. The SIP load balancer 202 provides instructions to each of a
plurality of nodes 203. Specifically, for each cal an instruction isprovided by the SIP load
balancer 202 to a selected one of the nodes 203. That selected node then communicates
directly with the SIP gateway 201 via an RTP stream. The nodes 203 are all in
communication with the ICC core 101, which manages the allocation and scheduling of
jobs among the nodes 203.

In amanner similar to the inbound calls service, the outbound calls service is
connected to the telecommunication (Telco) service providers via SIP over Ethernet or El.
The SIP and Web gateways 1104, 1116 are limited only by the hardware used for the
traversal of the calls and the available bandwidth or availability of El termination. The
Inbound and outbound calls services are functionally separate within the managing core
101, 1130 to alow for the confirmed availability of both inbound and outbound channels
for the system users.

Outbound calls are load balanced by the ICC core 101. Each outbound voice
cal isdirected by the core 101, 1130 to a selected node 203 from the plurality of nodes
1108, 1120 in the system 1100, based on predefined criteria. 1n one example, the
managing core 1 130 selects anode 203 with the least load at the relevant point in time.
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This direction of outbound calls ensures that the load is spread evenly across the node base.

| Inbound emails are received from a customer via athird-party service, such as
aweb server provided by an Internet Service Provider (1SP), wherein the web server
couples to one or more of the communication channels 1109 viathe firewall 1102, Web
Gateway 1116, and Web Load Balancer 1118. Each of the inbound email services has
non-contended Ethernet connectivity to the Internet. Each of the inbound email services
may optionally have point-to-point links to mail services of one or more particular client,
which assists in implementations in which the volume of email is very large. The inbound
email services are limited by the hardware and bandwidth available, and aload balancing
protocol may b.e implemented.

Outbound email services, much like the inbound email services, use athird
party provider, such as aweb server provided by an Internet Service Provider and coupled
to one or more of the communication channels 1109 viathe firewall 1102, Web Gateway
1116, and Web Load Balancer 1118. Each of the outbound email services has non-
contended Ethernet connectivity to the Internet. In amanner similar to the inbound email
services, each of the outbound email services may optionally have point-to-point links to
mail services of one or more particular client, which assists in implementations in which
the volume of email isvery large. The outbound email services are limited by the
hardware and bandwidth available. Inbound and outbound email services are functionally
separate to allow for capacity confirmation to an end customer for the inbound and
outbound email traffic for that end customer.

Inbound SMS services are connected to an SMS service provider via an
Application Programming Interface (API). The inbound SMS service has non-contended
Ethernet connectivity to the Internet and may have direct connectivity to the SMS provider.
The inbound SMS service is again limited only to the hardware and available bandwidth.
Using load balancing provided by the SMS provider, the inbound SMS system can
optionally be grown across multiple services. The SMS service provider couples to one or
more of the communication channels 1109 in anode 1108, 1120 via the mobile network
1186. v

FIG. 3A isaschematic block diagram represéntation illustrating handling of an
inbound SMS message. Inbound SMS messages are received by the communication

management system 1100. The managing core 1130 analyses information derived from
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the SMS message, such as the called number, calling number, customer identifier,
customer account number, keyword, or a combination thereof, to search aconversation
data store 301 stored in the data store 1170. The conversation data store 301 stores a
record for each conversation that ispresently active. This allows the managing core 1130
to determine if the inbound SMSisareply to acurrent conversation or anew conversation
initiated by the sender. The managing core 1130 applies any work flow that is applicable
to the current conversation. In one implementation, the work flow is established by a call
handling process defined in acall architecture 1175 of amerchant relating to the SMS
message. FIG. 3 shows auser utilising aremote computing device 302, such as amobile
telephone or smartphone, to send an inbound SMS. The inbound SMS isreceived by a
channel bank of the communication management system 1100, represented by module 304
and implemented by the plurality of communication channels on the nodes 1108, 1120.

Information derived from the inbound SMS is passed to the conversation data store 301.
Module 306 interrogates the conversation data store 301 to identify whether the inbound
SMS relates to a current conversation and subsequently apply any relevant work flow. The
data store 301 is stored in the datastore 1170 or in another storage medium 1010, 1009.

Like the inbound SMS services, outbound SMS services are connected to the
SMS provider viaan API. The outbound SMS service also has non-contended Ethernet
connectivity to the internet and may have direct connectivity to the SMS provider. The
outbound SMS service isaso limited only to the hardware and available bandwidth.

Inbound and outbound SMS services are functionally separate to allow for capacity
confirmation to an end customer for inbound and outbound SMS traffic for that end
customer.

’ When an outbound SMS message isinitiated, the managing core 1 130 creates a
conversation record for the outbound SMS in the conversation data store 301, which the
system 1100 uses to monitor conversations when inbound SMS messages are received'
FIG. 3B isaschematic block diagram representation illustrating initiation of an outbound
SMS message. In the example of FIG. 3B, the communication management system 1100
is configured to implement adial-out campaign.

An SMS channel bank is aset of telephone numbers that can be utilised in a
dial-out campaign. A merchant can utilise a subset of the SMS channel bank for different

campaigns. In one arrangement, each number in the SMS channel bank is associated with
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an identifier that associates the number with aparticular merchant, campaign, contact, or
any combination thereof. One arrangement also associates each number in the SMS
channel bank with an operating timeframe, which defines atime period during which that
number is active for the identifier associated with that number. Asthe communication
management system 1 100 knows which numbers from the SMS channel bank are being
utilised in the sending of outbound SM'S messages, the communication management
system 1100 can match incoming SMS replies to the outgoing SM'S messages in an
existing conversation record. For example, a phone number "555 1234" is utilised to send
an SMS message to Customer C 1640. Phone number "555 1234" isreserved for
communications with Customer C 1640 for apredefined operating timeframe, so an
identifier associated with that number is marked "Customer C 1640". When an incoming
SM'S message is received by the system 1100, the system 1100 checks information
pertaining to the SMS message to determine whether the system 1100 has sent an outbound
SM S message to that number within the operating timeframe and, if so, matches the
incoming SMS message to the outbound SMS message. In another example, a.single
telephone number from the SMS channel bank is utilised in the sending of an outbound
SMS message to a selected list of contacts. When customers reply to that single number,
the system 1100 utilises a combination of the single number and the number of the
customer to identify uniquely each conversation.

Module 310 selects a phone number from an SMS channel bank and passes the
number to the conversation data store 301. The conversation data store 301 creates a
record for anew conversation relating to the selected phone number and then passes the
selected phone number to module 320, which sends an SM S message from the selected
phone number to aremote computing device 330, such as amobile telephone.

A chat service is an online messaging system provided over acommunications
network, such asthe Internet, and may beimplemented as aweb-based interface to enable
acustomer accessing a computing device to communicate with a customer service
representative, or agent, associated with aparticular merchant. Chat services in the present
embodiment include multiple chat provider interfaces in place, thereby to allow
interoperation with various providers. This connectivity is provided via APls into
respective engines of the chat providers. The chat services have non-éontended Internet

bandwidth. An end user interface of the ICC system 1100 is propagated from the system
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1100 through the firewall to aremote computing device accessed by a customer, wherein
the end user interface isadiaog box or "popup” window on awebsite of a merchant.
When a chat message isreceived, the chat engine sends the interpretation of the message to
the ICC system's end user interface, while if amessage is sent from the end user interface

desktop, the message istrandated into the required chat engine required format by the chat

. services. The scalability of the chat servicesis limited to hardware and available

bandwidth and load balancing can be performed by limiting the number of concurrent
connections allowed for each API.

Video services are configured to operate substantially in the same way that the

_ voice services work, either to be delivered viathe SIP Gateway 1104 using SIP over

Ethernet (using an available video codec such as H.263) or be delivered over 1SDN,
transcoded, and delivered via SIP over Ethernet to the customer. Availability of video over
SIP isheavily dependent on the availability of atelecommunications service provider that
can handle the traffic. Aside from the telecommunications service provider, the scalability
of these services islimited only by the hardware available to perform functionality
associated with the video services.

Outbound video is provided through the use of SIP over Ethernet to the end
user or customer. The outbound video may betranscoded to video over ISDN if the
service is the only one available, but ultimately the video traffic will be passed, using SIP,
over one or multiple telecommunications service providers with video capabilities.
Inbound video and outbound video services are kept separate at all times, so asto allow for
the confirmed allocation of available services for clients, i.e., to make sure that alarge
influx in either types of traffic would not affect the other service.

Contact centre gateway 104 of FIG. 1 manages agents of merchants, wherein
those agents have logged into the system 100 and are active, and manages the components
of the system architecture that facilitate communication between agents and customers.
These components of the system architecture include communication channels
implemented using web servers, voice servers, SMS servers, etc. The components enable
the use and interfacing with the application components by way of running critical
components such as World Wide Web "web" services or Private Automatic Branch
Exchange (PABX) Services. In one arrangement, an agent of a merchant logs into the

system 1100 and establishes avoice connection and aweb connection to the system 1100.
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The contact centre gateway 104 manages the voice connection and web connection. The
key services offered by the contact centre gateway 104 are detailed below.

Load Balance.  The load balancing of web requests is the process that allows
the scalability of the contact centre gateway 104. Thisisillustrated in FIG. 4. A request
405 for aweb session is first received by aload balancer 401, 1118 via apublic facing
firewall 1102, and the load balancer 401 then allocates a node 402 from the plurality of
distributed nodes to connect that web session. fhe plurality of nodes 402 are implemented
in this example as an expandable web server cluster that is coupled to an internal firewall
1122, which in turn is coupled fo the ICC Core 101. Each new web session is balanced by
the load balancer 401 across al the online nodes that have web session capability. Every
request after that session initiation that relates to the same session isthen handled by the
same allocated node.

Login.  In order for the login service to be scalable within the application,
the login service needs to be an extremely light process. That is, the login process
preferably consumes relatively few resources and time. The login process in the present
embodiment makes the login service a"one touch" process. This login process acts as a
redirection process for when a user attempts a connection to the ICC system. The login
process is used by an agent of amerchant to indicate an availability for communication
with a customer through the system 1100. The agent of the merchant accesses a computing
device to visit a predetermined Uniform Resource Locator (URL) access portal and enters
auser identifier and password associated with that agent, The user identifier and password
are then schrer posed to the login process, which does not deal with the actual login, but
rather sends arequest to an Allocation Service to request aphysical service, with enough
resource, to which the user can connect. The Allocation Service isresident on the
managing core 101. Once the request is answered, alogin request is sent to the allocated
Security/Authehtication service for validation. The Security/ Authentication service forms
part of the node application 126. Whilst this embodiment relates to the login process
followed by an agent of amerchant, a similar login process can be implemented for
enabling authorised access to amerchant manager or customer.

Security/Authentication.  This service receives alogin request and

~ authenticates the login request for access to the remainder of the services. Once

authenticated, acertificate isassigned to the user for alimited access time and arequest is
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then sent to the Allocation Service for the relevant Interface Service and Extensions
Service (if it isavoice system) to which the user is sent.

| Interface Service. Once the usef (agent) has successfully authenticated into the
system, that user needs to be able to interface with the system via aweb page. These web
pages are hosted on web servers. The Interface System Service is provided by the web |
servers used for the system, wherein the web servers are implemented by the nodes 1 108,
1120.

Extensions Service. The ICC system, in aparticular embodiment, offers a
hosted PABX system. With the abstraction of the Interactive Voice Response (IVR)
process into the Application Services and the abstraction of the Inbound & Outbound call
services into the Gateway and Application Services, what is left is the requirement for
Extension services for the agents to be able to connect, so that the agents can receive and
make calls. An Extensions Service isassigned to the agent when the agent logsin, viaa
request to the Allocation services. Thus, the ICC system delivers PABX functionality to
voice calls handled by the system, wherein the PABX functionality includes, but is not
limited to, routing of calls to different numbers, and voicemail.

Logging. When atransaction is performing associated tasks, the transaction
needs to log the status and outcomes of those tasks. Each transaction in the system is
allocated a Logging service, which the transaction requests from the Allocation service.
Once atransaction has an event that needs to be logged, the transaction sends arequest to
the Logging service, which logs that information as required. The Logging service logs
information that will be used for al levels of reporting.

Management Gateway. The Management Gateway is the interface that
enables the management of the ICC system platform. This gateway is preferably delivered
via aweb based application.

Live Data Gateway. The components of the Live Data Gateway give real time
views of al the data, as shown in FIG. 5. FIG. 5 shows the ICC core 501 coupled to aLive
Data Gatherer 501. The real-time Live Data Gatherer engine 501 is aprocess which
repeatedly polls the ICC core 101 for information to be available for any of the Live
Gateway data feeds 502. The live data feeds are a constant stream of data in XML format
that are broadcast to any listening processes. The listening processes can then update

visual interfaces, such aslive reports 504 and wallboards 503.
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PHYSICAL SYSTEM ARCHITECTURE

The distributed communication management system of the present disclosure
makes use of adistributed application, and therefore the associated hardware is also
distributed. The hardware can be split across multiple physical systems and data centres.
For example, afirst group of one or more nodes may form part of afirst local system,
whilst a second group of one or more nodes may form part of a second local system
distributed with respect to the first system.

The distributed architecture model enables substantially infinite scalability of
the communication management system. This is achievable using a single managing
"ICC" core, which in some embodiments isa distributed component in itself, and many
nodes which each perform work for the overall system.

Each node repeatedly submits, as a "heartbeat” to the ICC core 101, 1130,
requests for atask to perform. If the ICC core 101, 1130 has no jobs for alocation to a
given node, that node remains dormant until the next heartbeat from that node is due. The
ICC core 101, 1130 manages al the tasks performed by the system 1100 and distributes
tasks based on the capacity, load, and capabilities of respective nodes.

All the processing of media gateways (such asvoice) is performed at the
individual nodes. The nodes essentially pool together to create the overall processing
power of the ICC system 1100. The nodes are generally substantially identical to one other
at afunctional level, and are capable of performing the same tasks. However, individual
nodes may be configured with different communication channels. The tasks performed by
the nodes are managed by the ICC core 101, 1130. This model allows for substantially
infinite scalability as the bulk of the processing ishandled by the nodes. FIG. 6isa
schematic representation of a Distributed Architecture model, which includes apluraity of
distributed 1CC sub' cores 601, and aplurality of distributed nodes 602. The distributed
architecture 600 of FIG. 6is split into three local systems 603A, 603B and 603C, each of
which includes a sub-core 601 and a corresponding set of nodes 602. The sub-cores 601
communicate with each other to perform data synchronization across the distributed
architecture of the local systems 603A, 603B, and 603C. Each local system may be
alocated to aparticular merchant, campaign, communication medium, or any combination
thereof. Alternatively, one or more of the local systems may operate together.

The physical realisation of this model occurs with load balancing of al the
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components which make up the overall system. The distributed nature of the system
provides resilience through redundancy and every process is expandable. FIG. 7isa
schematic representation illustrating a physical layout of adistributed communication
management system 700 in accordance with the present disclosure. The system
700includes apublic facing firewall 701 which initially receives requests 702. These
requests 702 are passed by the firewall 701 to load balancers 703, including primary and
secondary web load balancers (for web requests) and primary and secondary SIP load
balancers (for SIP requests). In the illustration of FIG. 7, only the primary balancers are in
use and the secondary load balancers are in reserve. The load balancers 703 direct requests
702 to nodes in an expandable node cluster 705, which includes one or more nodes as

described elsewhere herein. These nodes communicate with amanaging ICC core 101 via

an internal firewall 707 and primary load balancer 708. The managing core 101 is defined
by expandable database (DB) server clusters and expandable file server clusters 706.
These clusters 706 have respective disk arrays 709.

Data Synchronisation allows multiple cores to be replicated across locations.
The.use of Data Clusters allows the ICC core itself to scale to any size without the need of
any architecture changes. The ICC Data Cluster is managed at the database level and
allows the database to be clustered across servers. With amanaged cluster the data is split
internally with amap of the data managed by the database system.

The Data Cluster is segregated into a database |oad balancer, database ,
application, and physical data storage. These three layers combine to alow the scalable
data store that the ICC system requires, asshown in FIG. 8. FIG. 8 is aschematic
representation illustrating a data clustering arrangement. FIG. 8 shows incoming core
database requests being received by the interna firewall 707, 1122. The interna firewall
707, 1122 passes the requests to aload balancer 708, 1124 for allocation to a server in an
expandable server cluster 706 implementing the core 101, 1130. The core 101, 1130is
coupled to adata store 709, 1170.

NODE OVERVIEW

The Nodes 1108, 1 120 are individual servers which are commissioned to work
for the ICC core 101, 1130. In one arrangement, each node 1108, 1120 isimplemented
using the computing system 1000 of FIGs 10A and 10B. Each node communicates with

the ICC core 101, 1130 and communicates with the outside world viaits own media
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gateway. The plurality of nodes 1108, 1 120 may be referred to asa"cloud" of distributed
nodes for actioning tasks for the core 101, 1130.

The node heartbeat process mentioned above alows each node to communicate
with the ICC core on aregular basis and provides a constant pulse alowi ng the ICC core to
manage the resources of the node. Each node is repeatedly asking the ICC core if there are
any tasks for that node to perform. If there isatask to be performed, the ICC core
responds to the requesting node with that task. The node performs that task, and then
notifies the ICC core with the outcome of the task. The heartbeat is a variable process and
can speed up and slow down, as required.

Each node performs its own self maintenance. This isachieved by requesting
any latest changes from the ICC core. Such changes may include, for example, software or
firmware updates or changes to parameters. Any such change is notified to the node by the
ICC core in response to a heartbeat message. If there is an upgrade to be performed, the
Node downloads the requi red files from the core and upgrades the-appropriate modules on
the node. Self maintenance is extremely important in this scalable model to keep the effort
required for maintenance to aminimum. It isalso important for each node to be
substantially the same aseach other node at al times, so that tasks to be performed may be
allocated across as much of the distributed architecture as possible.

' In terms of node driver configuration, the media driver configuration for each
communications channel on anode is maintained by an automated process within each
node. The ICC core publishes the latest driver configurations and applications for release
and each node checks the latest versions against itslocal settings. If the node requires an
update, the node transfers the update from the ICC core and re-initialise the affected
channel(s). | ,

Extra media channels are in some embodiments added using the same general
process. This allows for additional media drivers to be deployed as those media drivers are
developed for new technologies or media interfaces, such as social networking.

Certain channels require media to be located locally on the node. Some
examples of this are sound files for Interactive Voice Response (IVR) and images for web
pages. Aspart of the heartbeat process, al nodes are repeatedly checking if any files are
required to be copied from the ICC core and stored locally on the nodes. If there are new

or updated files, the node downloads the file(s).
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The channel capacity of each node is configured by the ICC core, based on the
build and specifications of the node. The nodes may differ greatly in channel capacity.
For example, one node may be configured with ahigh number of voice channels, but alow
number of SMS channels. Each node is configured independently and managed from the

ICC core to ensure the most even distribution of channel activity across the entire platform.

NODE ARCHITECTURE
" The node architecture model of the present embodiment is shown in FIG. 9,
which shows an exemplary node 900, and is discussed below.

The node 900 includes an ICC Communication Gateway 901, an ICC Node .
application 902, an ICC Channel Driver 903, and aplurality of communication channels
904.

The communication between each node 900 and the ICC core 101, 1130 goes
through the ICC Communication Gateway 901. The ICC Communication Gateway 901 is
responsible for al the communications between the ICC Node application 902 and the ICC
core 101, 1130. Inone implementatibn, all messaging between the ICC Node application
902 and the ICC Communi cétion Gateway 901 uses standard XML. Other metalanguages
and programming languages may equally be practised without departing from the spirit and
scope of the present application. The Communication gateway 901 converts all messages
from the ICC core 101, 1130 to XML to be passed to the ICC Node Application 902.

The ICC Node application 902 controls functionality of the ICC Nodes,
however the ICC Node application 902 isonly acommunication tool. There is no business
logic within the ICC Node Application 902, as the business logic resides in the ICC core
101, 1130. All the node functionalities mentioned in the section above entitled "Node
Overview" are carried out by the ICC Node Application 902.

The ICC Channel driver 903 isthe interface layer to the communication
channels 904. The channel driver 903 isresponsible for communications with a selected
channel of the communication channels 904. The channel driver 903translates the
commands from the ICC Node application 902 to the appropriate commands for the
selected channel. The communication channels depend on the configuration of the
particular node. Inthe example of FIG. 9, the communication channels include an SMS
channel, avoice channel, an email channel, aWorld Wide Web channel, avideo channel,

and a SalesForce.com customer relationship management (CRM) channel. The
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communication channels also include a plurality of other channels available for other
communication types provided by third-parties, including, for example, but not limited to,
twitter™, facebook™, and NetSuite™, wherein the channels function as an application
programming interface between the node and the third-party.

FIG. 12 isaschematic block diagram representation illustrating the use of the
contact centre system 1100 of FIG. 11 to establish acall from acustomer to an agent of a
mer'chant, wherein the contact centre system 1100 has a data store | 170 that stores acall
architecture 1175 of that merchant. In the example of FIG. 12, the data store 1170 is
presented as afirst data store 1170aintegral with the managing core 1130 and a second
data store 1170b coupled to the managing core 1130. In this example, tOhe call
architecture 1175 defines a call handling process for the merchant, wherein the call
handling process is operable to detect receipt by afirst node of an incoming voice call on a
corresponding incoming voice channel of that first node, and to couple the voice call from
the first node via one of the call channels of the first node to a second node for connection
to an agent associated with the merchant. In this example, the contact centre system 1100
includes five nodes 1108g, ..., 1108e.

In the example of FIG. 12, the customer accesses ételephone handset 1206 or a
computing device 1205, which may be ageneral purpose computer implemented using the
general purpose computing device 1000 of FIGs 10A and 10B, to send arequest 1215 to
the contact centre system 1100 seeking to establish a connection to the merchant. The
request 1215 may, for example, be based on atelephone number or World-Wide- Web
hyperlink associated with the merchant. The telephone handset 1206 may be a
conventional telephone handset, a mobile telephone handset, a smartphone, or the
computing device 1000 of FIG. 10, wherein the customer utilises the microphone 1080 and
speaker 1017 to effect atelephone, such aswhen making avoice or video call utilizing
Skype™. In this example, the request isfrom the computing device 1205 for avoice over
Internet Protocol (VOIP) call to the merchant.

| The contact centre system 1100 receives the request 1215 at the firewall 1102,
which determines that the request 1215 isfor avoice cal. The firewall 1102 sends a
request 1220 to the SIP Gateway 1104. The SIP Gateway 1104 forwards the request 1225
to the SIP Load Balancer ] 106 for alocation to a node that is able to handle the call
request. In this example, the SIP Load Balancer 1106 forwards the request 1230 to node
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1108c. Node 1108c receives the request 1230 on an incoming voice channel and sends an
incoming service request 1235 to the managing core 1130 seeking clarification of how the
request isto be handled. The managing core 1130 receives the incoming service request
1235 and identifies the merchant associated with the request. The managing core 1 130
then retrieves from the data store 1 170 the call architecture associated with the identified
merchant and determines the required handling process. In this example, the call is to be
routed to an agent associated with the merchant. The agent has previously logged-in to the
contact centre system 1130 using a computing device 1210, to advise of the availability of
that agent. The managing core 1130 maintains a conversation data store 301 for each new
incoming and outgoing request.

The managing core 1130 sends an outbound instruction in the form of acall
handling message 1240 to the node 1108c, which in this example instructs node 1108c to
couple the call to node 1108a, based on the retrieved call architecture 1175 of the
merchant. Node 1108c sends areguest 1245 to establish a connection with node 1108a
Node 1108areceives the request 1245 and sends an incoming service request 1250 to the
managing core 1130 seeking clarification of how the request 1245 isto be handled. The
managing core 1 130 receives the incoming service request 1250 and identifies the
merchant associated with the request. The managing core 1130 then retrieves the call
architecture 1175 associated with the identified merchant and determines the required
handling process. In this example, the call isto be routed to an agent associated with the
merchant, wherein the agent has previously logged-in to the contact centre system 1100 to
advise of the availability of that agent.

The managing core sends an outbound instruction 1255 to the node 1108a
advising node 1108ato connect. the call to the computing device 1210 associated with the
agent, based on the call architecture of the merchant. Node 1108a sends arequest 1260 to
the SIP Load Balancer 1106, which in turns forwards arequest 1265 to the SIP Gateway
1104. The SIP Gateway 1104 forwards arequest 1270 to the firewall 1102, which in turn
forwards arequest 1275 to establish aconnection to the computing device 1210.

The distributed nature of the contact centre system 1100 allows for the system
to bereadily scaled through the addition of further nodes, sub-cores, or a combination
thereof. When anode 1108, 1120 receives arequest to establish a connection, the node
1108, 1120 sends an incoming service request 1235 to the managing core 1130 to seek
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instructions for how the connection isto be established. The managing core 1130 utilises
information in the incoming service request 1235 from the node 1108, 1120 to identify a
merchant architecture 1175 stored in adata store 1170 associated with the managing core
1130, wherein the merchant architecture 1175 defines acall handing process for that
merchant. The data store 1170 may be integral with the managing core 1130 or
aternatively fnay be located remotely from the managing core 1130 and coupled to the
managing core 1130 by a communications link. The data store 1170 may be a database
implemented, for example, using the disk storage medium 1025, storage devices 1009, or a
combination thereof.

Storing an associated merchant architecture 1175 for each merchant enables the
contact centre system 1100 to handle aplurality of merchants, with each merchant
architecture defining a call handling process for call requests associated with the respective
merchant.

FIG. 13isaflow diagram illustrating a call handling process 1300 performed by
the node | 108c in the example described with reference to FIG. 12. The node call
handling process 1300 begins at astart step 1305 and proceeds to step 1310, in which the
node 1 108c feceives an incoming request 1230 from acustomer. This incoming request is
typically avoice cal initiated by the customer wanting to communicate with a merchant.
In one example, the customer dials atoll-free " 1800" number associated with the
merchant. The call may beinitiated, for example, by a customer seeking clarification of
services offered by amerchant or may be in response to abilling query or payment, or may
be in response to a communication sent from the merchant or on behalf of the merchant to
the customer. ,

In anext step 1315, the node 1 108c sends an incoming service request 1235 to the
managing core 1130, wherein the incoming service request 1235 seeks instructions for
handling the request received from the customer. The incoming service request 1235 may
include information pertaining to the call, such as the incoming caller number associated
with the customer or the dialed number, or a combination thereof.

Control passes from step 1315 to step 1320, in which the node 1108c receives an
outbound call handling communication 1240 from the managing core 1130. The outbound
call handling information 1240 may include, for example, routing information and may be

based on the caller number associated with the customer or the dialed number. The
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outbound call handling information may include, for example, routing information and
instructions to connect the call to an external agent or one of the other nodes 1108j, ...,
1108n in the distributed system 1100. In the example of FIG. 12, the node 1108c receives
outbound call handling information 1240 instfucti ng the node 1108c to connect the call to
node 1108a. |
Control passes from step 1320 to step 1325 and the node 1 108c connects the call to -
node 1108a, based on the outbound call handling information 1240 received from the
managing core 1130. In this way, the call from the customer is now routed from the
computing device 1205 accessed by the customer to the first node 1108c then onto the
second node 1108a. Control passes to an End step 1330 and the process 1300 terminates.
In establishi ng the call from the customer to node 1108c and then to node 1108a to
be coupled to amerchant agent, the call isnot connected to the managing core 1 130.
Rather, node 1108c sends the incoming service request communication 1235 to the
managing core 1130 and receives the outbound call handling communication 1240 from
the managing core 1130. The incoming service request communication 1235 and the
outbound call handling communication 1240 contain information relating to the call, but
there isno voice path to or from the managing core 1130. The distributed architecture of
the contact centre system 1100 is arranged to enable the managing core 1130 to manage
the distributed nodes 1108, 1120, wherein the nodes 1108, 1120 handle direct
communication with the external world through aplurality of communication channels.
FIG. 14 isaflow diagram illustrating a call handling process 1400 performed by
the managing core ] 130 in the example described with reference to FIG. 12. The
managing core call handling process 1400 begins at astart step 1405 and proceeds to step
14 10, in which the managing core 1130 receives an incoming service request
communication 1235 from anode 1108c. The incoming service request communication
1235 may berelated to an incoming call received by the node 1108c from a customer
1205. The incoming service request communication 1235 may include, for example,
information pertaining to the call received by the node 1108c such as, for example, the
caler number associated with the customer, a customer reference number, a customer
account number, acalled number associated with amerchant, Internet Protocol (IP)
address, or any combination thereof. Control passes from step 1410 to step 1415, in which

the managing core 1130 identifies amerchant, based on the received incoming service
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requeét communication 1235. Control passes from step 1415 to step 1420, in which the
managing core 1130 retrieves from the data store } 170 a call architecture 1175 of the
identified merchant. The call architecture 1175 of the identified merchant defines a call
handling process for calls relating to identified merchant.

Control passes from step 1420 to step‘1425, in which the managing core 1 130
sends outbound call handling information 1240 to the node 1 108c. The outbound call
handling information 1240 instructs the node 1 108c how to proceed with handling of the
cal. In one example, the outbound call handling information 1240 instructs the node
1108c to connect the call to an outgoing channel of that same node 1108c to establish a
connection to an agent associated with the identified merchant. In.another example, the
outbound call handling information 1240 instructs the node 1108c to connect the incoming
call from the customer to arecorded voice announcement (RVA) or interactive voice
recording (IVR) system. In afurther example, the call handling information 1240
instructs the node 1108c to connect the incoming call from the customer to a second node
in the system. That second node subsequently contacts the managing core 11 30 to seek
further instructions for handling the call. Control passes from step 1425 and returns to step

1410, where the managing core 1130 awaits a further communication from another node.

CALL CONVERSATION MAPPING

One aspect of the present disclosure provides a conversation mappi ng- method
and system. In one arrangement, the conversation mapping method and system are
embodied utilising the communication management system 1100 of FIG. 1 1, wherein a
conversation map application and conversation engine form part of the management
application 150 of the managing core 101. The conversation mappi ng method and system
enable amerchant to create acall conversation map that establishes acall workflow in a
multi-channel environment. The call conversation map is modifiable by the merchant and
is able to handle communications on multiple media, including voice, data, SMS messages,
email, and calendar entries. The mapping method may be implemented as an application
for execution as aportion of the management application 150 in the managing core
101, 1130 of the communication system 100, 1 100.

A cal conversation map utilises aplurality of linked objects to define alogical
call workflow for a given scenario. Each object corresponds to a state in the conversation

map representing an event in acall handling process. Objects that involve the generation
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of an outbound message 1128 or receipt of an inbound request 1126 are termed "tasks'.
One implementation of the conversation mapping system utilises agraphical user interface
to provide avisua tool for designing acall conversation map. A call conversation map
can be linear or aternatively can include one or more branches. Once acall conversation
map has been created, the call conversation map can be activated by atrigger, which may
be atiming event, an outbound broadcast from the communication management system
1100, or an inbound service to the communication management system 1100. Once
triggered, aconversation map becomes active and a conversation engine handles incoming
communications and generates outbound communications in accordance with the call
workflow defined by the active conversation map.

The call conversation map is stored in the data store 1170 of FIG. 11 aspart of
acall architecture 1175 of an associated merchant. The call architecture 1175 includes one
or more call handling processes for communications associated with the merchant. In the
example of FIG. 15, aMerchant 1 Call Architecture 1160 includes three call handling
processes associated with Merchant 1: Call Processing A 162, Call Processing B 164, and
Call Processing C 166. In accordance with this embodiment, the merchant establishes a
call conversation map to define the workflow for each call handling process 162, 164, 166.
Whilst the example of FIG. 15 demarcated call handling processes based on the
communication medium, the call conversation map is able to handle multiple
communication media, such asvoice, video, SMS messages, MM S messages, emalils,
recorded _annbuncements, and interactive voice responses. However, multiple call
handling processes may still be appropriate for amerchant under some circumstances, such
as separate call handling processes for different marketing campaigns.

The conversation mapping method and system provide amerchant with a
flexible mechanism for defining and controlling call handling processes. A merchant can
define a separate conversation map for each call scenario, including, but not limited to,
calls relating to marketing campaigns, different types of customers, different services, or
different accounts. Each conversation map isoptionally associated with one or more
triggers that activate the conversation map. The merchant can modify each conversation
map to update or change the call handling process, contact details associated with the
merchant, alist of contacts to whom materials are to be sent, or triggers associated with the

conversation map.
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. In one example, atrigger defines atime at which a conversation map becomes
active. In another example, atrigger defines that a conversation map becomes active upon
receipt of an incoming message 1126 from aparticular source. In one example, a merchant
defines a call conversation map to handle the payment of overdue accounts, wherein an
initial task in the conversation map relates to the sending of agroup SMS message to all
customers with overdue accounts. The group SMS message includes predefined content
provided by the merchant. The merchant defines atrigger to activate that conversation
map on the first day of the month at 9am, so that every month the communication
management system 1100 running an instance of the conversation mapping method
generates outgoing SM'S messages with predefined content.

FIG. 21isaschematic block diagram representation illustrating alogical
architecture of acall mapping system 2100. The call mapping system 2100 includes a
conversation map module 2130 coupled to each of a conversation engine 2120, a
conversation triggers module 2140, a contact library 2150, and a conversation management
application prograrhrhing interface (APl) 2160. The conversation engine 2120 also
couples to amedia gateway 2110.

The conversation management APl 2160 couples to each of an external API
gateway 2170 and a conversation management interface 2180 to exchange communications
with merchants, administrators, and other authorised persons. The conversation
management interface 2180 provides aweb-based interface for amerchant, administrator,
or other authorised person to access fhe conversation mapping system 1100 to create or
modify acall conversation map. The external APl gateway 2170 provides an aternative
interface for the merchant, administrator, or other authorised pérson to access the
conversation mapping system 1100, whereby the externa APl gateway 2170 receives
instructions for creating or modifying acal I‘ conversation map in accordance with athird
party programming interface. For example, amerchant may utilise a third party
application to provide via the external APl gateway 2170 abatch set of instructions to
configure a contacts list, a conversation map, triggers associated wi.th ohe or more
conversation maps, or other parameters of the conversation mapping system 1100.

The conversation management APl 2160 couples to each of the contact library
2150, the cbnversﬁion map module 2130, and the conversation triggers module 2140.

Instructions received from the external APl gateway 2170 and the conversation
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management interface 2180 are passed to the conversation management APl 2160 and then
to one or more of the contact library 2150, the conversation map module 21 30, and the
conversation triggers module 2140. The instructions may relate, for example, but are not
restricted to, adding, deleting, or modifying contacts in the contact library 2150, creating,
deleting, or modifying a conversation map viathe conversation map module 21 30, or
creating, deleting, or modifying atrigger associated with a conversation map viathe
conversation triggers module 2140. '

The media gateway 2110 represents alogical module for managing
communications between the conversaﬁ on mapping system 2100 and the outside world. In
one arrangement, the media gateway isimplemented by one or more nodes 1108, 1120 in
the communication management system 1100.

The conversation engine 2120 is a software application containing instructions

for execution on aprocessor 1005 to effect a process that utilises information from a

conversation map to manage communications with an end customer. The conversation
engine 2120 continually monitors and acts on events, based on the objects and links
defined in the conversation map. Thus, the conversation engine 2120 retrieves information
from a conversation map 2130 that has been activatéd and interprets current events, such as
the receipt of an inbound request 1126 or transmission of an outbound communication
1128, to determine when to activate an outbound communication, how to respond to any
inbound communications, and also when to proceed to anext object in the conversation
map. The conversation engine 2120 is able to manage multiple active conversation maps.

The contact library 2150 is a data store of information for contacts that have

| been added to the call mapping system 2100. The call mapping system 1100 utilises the

information stored in the contact library 2150 to communicate with the contacts stored

therein. Depending on the implementation, contacts may be classified into different types,

- such as customer, potential customer, service provider, and merchant manager, wherein

different information is stored for each type of contact. In one example, each contact is
stored as arecord with one or more fields. For a customer, the customer contact record
includes fields for recording each of aname, address, telephone number, email address,
and customer number. For amerchant manager, the merchant manager contact record

includes fields for recording each of a name, company number, mailing address, billing

address, telephone number, email address, and merchant number. It will be appreciated by
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aperson skilled in the art that the actual type of information recorded for each contact will
depend on the particular implementation and changes to the number and types of fields_
may be practised without departing from the spirit and scope of the present disclosure.

FIG. 23 isaflow diagram illustrating aconversation mapping method 2300. In
one embodiment, the conversation mapping method 2300 utilises a conversation map
application 2130 implemented as software instructions forming part of a management
application 150 of amanaging core 101, wherein the software instructions execute on a
processing unit 1005 of acomputing system 1000 implementing the communication
management system 100. The conversation mapping method 2300 begins.at a Start step
2305 and proceeds to step 2310, in which amerchant manager 1650 utilises a computing
device 1652 to provide instructions via one of the external APl gateway 2170 and the
conversation management interface 2180 to the conversation map application 2130. The
merchant manager 1650 utilises the conversation map application 2130 to create a call
conversation map by alocating aplurality of objects and connecting links. The call
conversation map defines a call handling -process for aparticular call scenario for that
merchant. The call conversation map may relate, for example, to account enquiries and
payments, promotiona offers, or marketing campaigns. Control passes from step 2310 to
step 2320, which stores the call conversation map in adata store 1170 of the
communications management system 1100. Step 2330 activates a stored call conversation
map, based upon a predefined trigger from the conversation triggers module 2140. One or
more triggers may be associated with acall conversation map. In one example, atrigger is
based on acalendar- entry or time of day, wherein activation of acall conversation map is
scheduled. In another example, atrigger isbased on receiving an incoming
communication matching at least ohe predefined criterion. The at least one predefined
criterion may relate, for example, to aninbound calling number, adialed number, a source
identifier, a range of times or dates, or any combination thereof. The source identifier may
be, for examble, acalling number or an Internet Protocol (IP) address.

Control passes from step 2330 to step 2340, in which a conversation engine
2120 monitors and handles incoming and outgoing communications in accordance with the
activated call conversation map. The conversation engine 2120 utilises aTask Memory
stored in the data store 1170 to record information relating to each object This allows the

conversation mapping system to utilise information from previously executed objects
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within the same conversation map or from other conversation maps. Control passes to
decision step 2350, which determines whether the call conversation map has been
completed. If the call conversation map has reached an end of a branch, Yes, control
passes to an End step 2360 and the method 2300 terminates. The call conversation map is
then marked as inactive. If at step 2350 the map has not reached an end of abranch and
further actions are expected in the call conversation map, No, control returns from step
2350 to step 2340 to monitor and handle further incoming and outgoing communications.

One implementation of the call conversation mapping method and system
utilises Extensible Markup Language (XML) to define acall conversation map. Objects
and links within the call conversation map are defined separately and the call handling
workflow isdefined as an XML file. One embodiment optionally provides a second file to
define display properties associated with the call conversation map. The second file
includes parameters relating to the layout properties of the objects and links.

FIG. 20 isascreenshot of acall conversation map 2000 created using a
graphical user interface. The graphical user interface may be implemented using text and
graphics presented to a computing device 1652 accessed by a merchant manager 1650.

The computing device may be implemented using a computing device 1000,
whereby the graphical user interface is displayed on avideo display unit 1014 and the
merchant manager provides input via one or more of the keyboard 1002, microphone .1080,
and mouse pointing device 1003. The conversation map 2000 is stored in call architecture
1175 of amerchant and establishes a call handling process for that merchant. In one
arrangement, the merchant creates or modifies a conversation map by utilising the mouse
1003 or keyboard 1002 to position one or more objects on awindow displayed in the video
display 1014 and connect those objects in adesired workflow by connecting the objects
with links. The links are utilised by the conversation engine 2120 to determine anext step
in aconversation map from acurrent object. Each link can utilise one or more of an
outcome, time schedule, or task expiry to determine aworkflow within the call
conversation map. The merchant manager 1650 provides information relating to each
object, wherein objects relating to the handling of incoming or outgoing communications
are denoted as tasks and each conversation map includes at least one task. In one
embodiment, different objects are displayed in different colours to provi de avisua

distinction in the conversation map. For example, all tasks are displayed in green to
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indicate acommunication action to be performed and objects relating to payment are
displayed in orange to indicate an accounting transaction. One embodiment provides a
task master template for grouping together objects that relate to a particular phase of acall
handling process. Such atask master template can be stored either locally on the
computing device 1652 of the merchant manager 1650 or on the data store 1 170 of the
communication management system 1100 for retrieval at alater time. Task master
templates facilitate the later creation or modification of the same or other conversation
maps in which the same or similar functionality is required.

In the example of FIG. 20, the conversation map 2000 relates to collection of
payments for customer accounts that are overdue by less than ISdays. The cal handling
process 2000 begins at an initial object 2005, which is atask for sending an outbound
group SMS message from the communication management system 1100 to alist of
selected customers having overdue accounts, wherein those selected customers have
mobile telephone contact numbers suitable for receiving SM'S messages and the contact
details are stored in the contact library 2050. In this example, the SMS message has the
content "Payment Reminder. Arrears lessthan 15 days. Reply PAY to pay now. Reply
SERVICE to speak to customer service". When the conversation map 2000 is triggered,
the communication management system 1100 generates an outbound SMS message to each
of the selected customers 1640 via one or more of the nodes 1108, 1120.

The conversation map 2000 defines two possible responses to the sending of
the group SMS message: (i) the customer 1640 receiving the outbound SMS message
sends an incoming SMS message with "PAY" in the content; or (ii) the customer 1640
receiving the outbound SMS message sends an incoming SMS message with "SERVICE"
in the content.

If the customer 1640 sends an incoming SMS message with "SERVICE" in the
content, the workflow of the call conversation map 2000 passes from object 2005 to object
2010, which isatask for establishing acall from an agent 1610 of the merchant to the
customer 1640. The call may be implemented using an exchange of further SMS
messages, aweb chat session, avideo call, or avoice cal, depending on the
implementation of the system and the capabilities of both the agent 1610 and the customer
1640. Object 2010 links to a further object 2015, which is atask indicating that the call
has been answered by the customer 1640, thus confirming the establishment of a call
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between the agent 1610 and the customer 1640. The customer 1640 is then able to query
the account with the agent 1610, discuss payment options, or provide payment details.

Returning to object 2005, if the customer 1640 sends an incoming SMS
message with "PAY" in the content, the workflow of the call conversation map 2000
passes from object 2005 to object 2010, which is atask for establishing acall from anode
1108, 1120 of the communication management system 1100 to the customer 1640. In this
example, the call isgenerated by anode 1108, 1120 equipped with IVR capabilities.
Object 2010 links to afurther object 2025, which indicates that when the call has been.
answered by the customer 1640, the node 1108, 1120 isto connect the IVR to play a
recorded message introducing the customer 1640 to the payment system. The IVR may
utilise dual tone multi-frequency (DTMF) tones to interact with the keypad of atelephone
being utilised by the customer 1640. This enables the customer 1640 to navigate amenu
hosted by the IVR. Object 2025 links to afurther object 2030 that records payment details
provided by the customer 1640. In this example, object 2030 records digits of a credit
card. Object 2030 links to another object 2045 that records digits of an expiry date of the
credit card recorded in object 2030. '

Object 2045 links to object 2050, which validates the credit card. In this
example, object 2050 islinked to apayment facility, such asthat provided by PayPal ™.
There are two possible results from the validation performed in object 2050: (i) the
payment is successful; or (ii) the payment fails. Accordingly, there are two links branching
from object 2050. If the payment fails & object 2050, alink connects object 2050 to object
2035, which prompts the customer to either try again, by pressing "1" on the keypad, or be
connected to customer service, by pressing "2" on the keypad. If the customer 1640
presses " 1", the conversation map 2000 proceeds from object 2035 via alink to return to
object 2030, in which the customer 1640 again provides payment details. If at object 2035
the customer 1640 presses "2", the conversation map 2000 proceeds from object 2035 via a
link to object 2040. Object 2040 connects the call toan agent 1610.

Returning to object 2050, if the payment is successful, alink connects object
2050 to object 2055, which engages the IVR to play arecorded message thanking the
customer 1640 for the payment and reciting areceipt number for the payment. Object
2055 links to object 2060, which is atask for sending asingle SMS message to customer
1640, wherein the SM'S message again thanks the customer 1640 for the payment received



20

25

30

WO 2012/003534 PCT/AU2011/000846

-55-

in object 2050 and provides the receipt number for that payment.

In the example of FIG. 20, the merchant manager groups objects in aplurality
of task master templates. In particular, task master template A 2070 includes object 2005
relating to the task of generating an outbound SMS message. Task master template B 2072
includes objects 2010 and 201 5 relating to that part of the conversation map 2000 that
arises if the customer 1640 replies to the group SMS message with an SMS message
containing the word "SERVICE". Task master template C 2074 includes objects 2020,
2025, 2030, and 2045 relating to the acquisition of credit card details to effect payment.
Task master template D 2076 includes objects 2035 and 2040 relating to afailed attempt to
pay the account. The task master templates are optional and it ishot essential for all
objects to belong to atask master template. In the example of FIG. 20, objects 2050, 2055,
and 2060 do not belong to atask master template.

FIG. 22 isaschematic block,diagram representation illustrating an example of

the contact library 2150. The contact library 2150 includes one or more contact lists. Each

contact list may correspohd, for example, to customers, suppliers, geographical locations,
services, merchant managers, marketing campaigns, or any combination thereof. In the
example of FIG. 22, the contact library includes aplurality of contact lists: Contact List A
2052, ..., Contact List "n" 2058. In this example, Contact List A 2052 stores customer
contacts for Merchant Manager 1650 and Contéct List "n" 2058 stores agent contacts for
Merchant Manager 1650. Contact List A 2052 includes Contact Fields 2053, which
defines the types of fields in each record for the contacts in Contact List A 2052. In this
example, Contact Fields 2053 defines fields for storing name, address, telephone number,
email address, and account number. Contact List A 2052 also includes Contacts 2054,
which isalist of the customer contacts for Merchant Manager 1650. Contacts can be
added individually or through abulk importation process. A bulk importation of contacts
may be performed, for example, by the merchant manager 1650 utilising the external
gateway 2170 to upload an existing database of contacts or by the merchant manager 1650
utilising the conversation management interface 2180 to access aweb interface to enter a
new contact. -

The Contacts 2054 form at least one contact pool, based on at least one
matching criterion. In the simple case, all of the contacts in Contacts 2054 form a contact

pool. Merchant manager 1650 can apply acontact pool filter to the Contacts 2054 to form
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one or more further contact pools, based on the parameters of the contact pool filter. A
contact pool filter can include one or more rules. Multiple contact pool filters can be
applied to generate multiple contact pools. Contact pools are used to group contacts that
match the contact pool filter. Thisisuseful for organizing a marketing campaign using a
filtered contact pool. Different contact pools can overlap. Inthe example of FIG. 22,
Contacts 2054 includes Contact Pool A 2055, Contact Pool B 2056, and Contact Pool C
2057. Some of the contacts in Contacts 2054 are common to each of Contact Pool A 2055,
Contact Pool B 2056, and Contact Pool C 2057. There are aso contacts in Contact Pool A
2055 that are common to Contact Pool C 2057, but not to Contabt Pool B 2056. Similarly,
there are contacts in Contact Pool A 2055 that are common to Contact Pool B 2056, but not
to Contact Pool C 2057. Further, there are contacts in Contact Pool B 2056 that are
common to Contact Pool C 2057, but not to Contact Pool C 2055.

Contact List "n" 2058 includes Contact Fields 2059, which defines the types of
fields in each record for the contacts in Contact List "n" 2058." In this example, Contact
Fields 2059 defines fields for storing name, address, telephone number, email address, and
agent number for each agent associated with merchant manager 1650. Contact List "n"
2058 also includes Contacts 2060, which is alist of the agent contacts for Merchant
Manager 1650. The Contacts 2060 includes Contact Pool D 2061, Contact Pool E 2062,
and Contact Pool F 2063, wherein there is some overlap between the contacts in Contact
Pool D 2061 and Contact Pool E 2062.

When a conversation map is activated by a conversation engine 2120 in
response to atrigger, the conversation engine 2120 migrates tasks within the conversation
map from the conversation map into an Active Task Template. The Active Task Template
includes task templates, which are the actual tasks to be actionéd by the conversation
engine 2120. The task templates are the individua steps that require an outbound
communication to betriggered. In one example, atask template includes information
relating to an incoming or outgoing communication channel that is to be used, the content
that is to be sent or received, and the source or destination of thetask. A Task Scheduler is
responsible for monitoring all the task templates. When atask template istriggered to be
actioned, that task template ismigrated to aTask Online areato be actioned. The Task
Online areais astaging area where the actual communication isperformed. When atask is

online, that task ismarked asbeing currently active and isreferred to as an online task.
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An online task has five phases. scheduled, allocated, started, waiting, and
completed. An online task that is"scheduled" Ais active and waiting to be allocated. An
online task is"alocated" when the task iswaiting to be allocated to aresource, such asa
node 1108, 1120. When an online task is allocated to anode 1108, 1 120 in response to a
heartbeat message from the node 1108, 1120, the online task changes to a"started" phase.
A "started" phase indicates that an initial outbound instruction 1128 has been sent from the
managing core 1130 to anode 1108, 1120 and the managing core 1130. iswaiting for a
response from the node 1108, 1120. When the managing core 1130 receives aresponse
from the node 1108, 1130, the online task enters a"waiting" phase, in which the
conversation engine 2120 executing on the managing core 1130 waits for notification from
the node 1108, 1120 that the task has been completed. Once atask has been completed,
the online task is marked as"completed” and the task is moved from the Online Task area
and is stored in an archived history. Such ahistory may be recorded, for exarhple, on the
data store 13 70 of the managing core 1130, and form part of a conversation record for that
instance of the call conversation map 2000. The conversation records can be used for later
analysis of the call handling process and for managing subsequent objects within the call
conversation map 2000. Aninitia phase of an online task isto create an outbound
communication from the conversation mapping system 2100 to adesignated contact. The
designated contact may be a customer, amerchant manager, or other contact. This step
uses Router Control to alocate a specific outbound communications router.

In one arrangement, Router Control isafunction of the Node Application 125,
1112 within anode 1108, 1 120 of the system 1100. The Router Control selects a service
provider for arequired service. In one example, an outbound communication is avoice
call and an allocated node has three outgoing voice channels, each channel corresponding
to adifferent service provider. Router control selects one of the outgoing voice channels
on which to send the outbound communication. Router Control may be implemented asa
manual process in which an administrator allocates outbound communications among the
plurality of communication channels. In an aternative implementation, Router Control is
an automated process that alocates outbound communications to channels. One
embodiment assigns apriority to each router and utilises the priorities when alocating
communications. Once a specific outbound communications router has been allocated, the

task will be available to be allocated in response to aheartbeat request from one of the
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distributed nodes 1108, 1120. A node 1108, 1120 WiII then actually perform the
communication by generating the required outbound communication, such as a phone call,
SMS message, email, etc. The communication is sent out via the media gateways.

FIG. 25 is a schematic block diagram representation illustrating activation of
tasks from the conversation map of FIG. 20. Fig. 25 shows the conversation map 2000 of
FIG. 20, which includes afirst task 2060 relating to the sending of a Group SMS message.
The task 2060 includes a set of task properties that define the actions to be performed in
relation to task 2060. In this example, the task 2060 includes task properties indicating
that the Group SMS message isto be sent to all of the contacts in Contact List A 2052 at a
rate of 500 calls per minute. The conversation map 2000 is associated with one or more
triggers in atriggers module 2 140, wherein the triggers define when the conversation map
2000 becomes active.

When atrigger activates the conversation map 2000, the conversation engine

' 2120 migrates the tasks of the conversation map 2000 to correspondi ng task templates in
an Active Task Template 2520. In the example of FIG. 25, task 2060 migrates to
Task Templ afe A 2522, Other tasks in the conversation map 2000 migrate to Task
Template B 2524, ..., Task Template n 2526. Task Template A 2522 includes the set of
task properties associated with task 2060. A Task Scheduler 2530 forms part of the
conversation engine 2120 and manages the task templates in the Active Task Template
2520. In particular, the Task Scheduler monitors events associated with the call
conversation map and determines when to activate a next task template in the Active Task
Template 2520.

When atask template is triggered to be actioned, as aresult of apredefined
trigger or the completion of arelated event in the conversation map 2000, the Task
Scheduler 2530 migrates the task template to atask in aTask Online area 2540. The Task
Scheduler 2530 populates the task with all of the information required to perform that task.
Depending on the task, the Task Scheduler may retrieve information from the contacts
library 2150 to populate adestination for an outbound communication from the system
1100. In this example, the Task Scheduler 2530 migrates Task Template A 2522 to the
Task Online area 2540 as an online task 2542 and the online task 2542 isin the
"scheduled” phase. Asindicated above, the online task 2542 includes all of the

information to perform the task. In this example, the online 2542 includes information
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indicating that the task to be performed isthe sending of an SMS message to Customer C
1640 with content "Payment overdue. Reply 'PAY"' to pay account or 'SERVICE' to
speak with an agent”.

The Active Task Template 2520, Task Scheduler 2530 and Task Online Area
2540 combine to perform the logical functionality of the Outbound Job Manager 120. As
described above, the nodes 1108, 1120 send heartbeat messages to the managing core 1130
asking for online tasks that areto be performed. The manégi ng core 1130 allocates the
online tasks from the Task Online area 2540 to the nodes 11 08,A 1120 in response to the
heartbeat messages. The task 2542 then enters the "alocated" phase. When the task 2542
isperformed by the alocated node, the online task 2542 becomes "started" and then
progresses to "waiting" until atimer expires or part of the online task 2542 compl etes.
Once the timer expires or al aspects of the online task 2542 have been performed, the
online task 2542 becomes "completed". Completed online tasks are removed from the
Task Online area 2540.

" FIG. 24isaflow diagram illustrating a conversation mapping method 2400
utilising the example of FIG. 20 and the communication management system 1600 of
FIG. 16, which isembodied using an instance of the system 1100 of FIG. 11. In one
implementation, amerchant manager 1650 first logs into the system 1100 through alogin
process running on the node application 126 of anode 1108, 1120. The conversation
mapping method 2400 begins a a Start step 2405 and proceeds to step 241 0 in which the
merchant manager 1650 utilises a computing device 1652 to communicate Wfth the
communication managément system 1100. The merchant manager 1650 utilises a
keyboard 1002, mouse pointer device 1003, or other input device to provide input to the
computing device 1652, implemented using a computing system 1000 as described with
reference to FIGs 10A and 10B. The computing device 1652 exchanges communications
with the communication system 1100 via the telecommunications network 1660. The
communication system 1100 includes aconversation map application 2130 and
conversation engine 2120 as part of amanagement application 150 in the managing core
1130. In one arrangement, the managing core 1130 is implemented using a computing
system 1000 as described with reference to FIGs 10A and 10B and the conversation map
application 12130 and conversation engine 2120 include a set of software instructions

executing on a processing unit 1005.
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In this example, the merchant manager 1652 utilises the conversation map

application 2130 to create acall conversation map in step 2410 corresponding to the cql
~conversation map 2000 of FIG. 20, which relates to a call handling process for

communications relating to customers having accounts that are overdue by less than 15
days. The call conversation map 2000 is stored in the data store 1170. The method 2400
proceeds from step 2410 to step 2415, in which the merchant manager 1650 defines a
trigger associated with the conversation call map 2000. In this example, the trigger is 9am
on the first Monday of each month. Step 2415 also stores the trigger in the data store 1 170
as part of the conversation triggers module 2140.

Control passes from step 2415 to step 2420, in which the conversation engine
2120 activates the call conversation map 2000, based on the trigger. Thus, at 9am on the
first Monday of the next month, the conversation engine 2120 activates the call
conversation map 2000. In step 2425, the conversation engine 2120 migrates tasks from
the call conversation map 2000 to an Active Task Template 2520, which includes a set of
task templates 2522, ..., 2526. The task templates 2522, ..., 2526 are the tasks that are to
be actioned in respect of the call conversation map 2000. A Task Scheduler 2530 within
the conversation engine 2120 manages the task templates 2522, ..., 2526. Control passes
from step 2425 to step 2430, in which the Task Scheduler 2530 migrates the task templates
to online tasks in aTask Online area 2540 and alocates each task template to an outbound
communications router, being an outgoing communication channel on anode 1108, 1 120.
In migrating the task templates to online tasks, the Task Scheduler 2530 retrieves from the
contact library 2050 a set of contacts to whom the group SM'S message is to be sent.
Depending on the implementation, the set of contacts having overdue accounts may be
stored in the contact library 2050 as a separate contact list 2052, 2058. Alternatively, the
Task Scheduler 2530 applies a contact pool filter to Contacts 2054 to retrieve the set of
contacts having overdue accounts, wherein the pool filter includes parameters that identify
customers of merchant manager 1650 that have accounts that are overdue by less than 15
days. The task templates are now arranged as online tasks in apipeline and are ready to be
allocated to nodes 1108, 1120 in response to heartbeat communications from the nodes
1108, 1120 that seek jobs to perform.

Control passes from step 2430 to step 2435, which receives aheartbeat request
from anode 1108, 1120. The initial object in the call conversation map 2000 isthe task of
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sending a group SMS message to each customer having an overdue account.

In step 2440, the conversation engine 2120 assigns the initial task 2005 in the
call conversation map 2000 to one or more of the nodes 1108, 1120 by sending outbound
instructions 1128 from the managing core 1130 to one or more of the plurality of nodes
1108s, ..., 1108nand 11204, ..., 1120n, and those nodes send outgoing SM'S messages via
the converwti'on gateway 103 and the plurality of communication channels 1109 to the set
of contacts. The group SMS messages may be implemented by utilising abank of
telephone numbers. Asthe conversation engine 2120 knows which outgoing SMS
messages relate to which of the telephone numbers in the bank of numbers, the
conversation map application matches incoming and outgoing communications to one or
more active call conversation maps by utilising the telephone numbers that appear in
calling numbers, caled numbers, or signaling information.

The next steps in the call conversation map 2000 branch from object 2005,
depending on whether a customer replies to the group SMS message with an SMS message .
containing the content "PAY" or "SERVICE". The conversation engine 2120 monitors
incoming communications received after the Group SMS message has been sent and
determines whether the incoming communications relate to an existing conversation.
Control passes from step 2440 to step 2442, in which a customer 1640 receives the group
SMS message and utilises an SMS engine 1642, which in this example isimplemented as a
mobile telephone handset, to send areply SMS Meame. The reply SMS message is
received by the system 1100 as an incoming message and i s allocated to one of thevnodec
1108, 1120. The node 1108, 1120 sends an incoming request 1126 to the managing core
1130 seeking instructions for handling the incoming SMS message. Control passes to step
2445, in which the conversation engine 2120 monitors incoming communications relating
to this call conversation map and identifies the incoming request 1126 as relating to the
call conversation map 2000. Control passes to decision step 2450, which determines
whether the incoming message includes the content "PAY" or "SERVICE".

If the incoming message includes the content "SERVICE", control passes from
step 2450 to step 2455, which corresponds to object 2010 of the call conversation map
2000, in which the conversation engine 2120 generates an outgoing call from an agént
associated with the merchant manager 1650 to the customer 1640. The conversation

engine 2120 sends an outbound instruction 1128 to the node 1108, 1 120 that handled the
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incoming SMS'message, wherein the outbound instruction 1 128 instructs the node to
establish avoice link with an agent 1610 of the merchant manager. The instruction 1128
may inform the node 1108, 1120 to effect the connection to the agent 1610 directly or to
forward instructions to another one of the plurality of nodes 1108, 1120. The managing
core utilises the nodes to establish avoice connection between the customer 1640 and the
agent 1610, in the manner described above with reference to FIG. 12. The customer is
connected to the agent to discuss the outstanding account balance, corresponding to.object
2015 of the call conversation map 2000. Control passes from step 2455 to step 2460 and
the method 2400 terminates.

If the incoming message from the customer 1640 includes the content "PAY",
control passes from step 2450 to step 2465, which corresponds to object 2020 of the call
conversation map 2000, in which the conversation engine 2120 generates an outgoing call
to the customer 1640. The conversation engine 2120 sends an outbound instruction 1128
to the node 1108, 1120 that handled the incoming SMS meSsage, wherein the outbound
instruction 1128 instructs the node to establish avoice link with the customer 1640. The
instruction 1128 may inform the node 1108, 1120 to effect the connection to the customer
1640 directly or to forward instructions to another one of the plurality ‘of nodes 1108, 1120.
Control passes from step 2465 to step 2470, in which the managing core 1130 utilises the
nodes to establish a voice connection between the customer 1640 and then utilises an IVR
Coupled to anode 1108, 1102 to play arecorded announcement welcoming the customer
1640 to the payment system, corresponding to object 2025 of the call conversation map
2000. Control passes from step 2470 to step 2475, in which the customer 1640 utilises a
keypad of the mobile telephone handset to enter credit card details, corresponding to object
2035. In step 2475, the customer 1640 utilises the keypad of the mobile telephone handset
to enter credit card expiry details, corresponding to object 2040.

Control passes to step 2485, which processes the credit card payment,
corresponding to object 2050. Control then passes to decision step 2490, which determines
whether or not the payment is successful. If the payment is successful, YES, control
passes to step 2495, in which the conversation engine 2120 instructs a node to play a
recorded announcement from the IVR thanking the customer 1640 for the payment and
advising the customer 1640 of the receipt number, corresponding to object 2055. Control
passes to step 2496, in which the conversation engine 2120 instructs anode 1108, 1120 to
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" send an SM'S message to the customer 1640 confirming payment and again providing the

receipt number, corresponding to object 2060. Control passes from step 2496 to step 2460
and the method 2400 terminates.

If at step 2490 the payment isnot successful, NO, control passes to step 2497,
in which the conversation engine 2120 instructs a node 1108, 1120 to play arecorded
message using the IVR, corresponding to object 2035. The recorded message provides the
customer 1640 with the option of pressing "1" to re-attempt the payment process and
pressing "2" to speak to an agent 1610. Control passes to decision step 2498, which
determines whether the customer 1640 replies with "1" or "2", corresponding to whether
the customer wants to retry the payment process or be connected to a customer service
agent 1610. If the customer presses " 1", indicating that the customer 1640 wants to retry
the payment process, control passes from step 2498 and returns to payment step 2475. If
the customer presses "2", indicating that the customer 1640 wants to speak with an agent,
control passes from step 2498 to step 2499, in which the conversation engine 2120 sends
outbound instructions 1128 to anode to establish acall to an agent 1610 and subsequently
to establish avoice call between the agent 1610 and the customer 1640, corresponding to
object 2040. Having established the voice call between the agent 1610 and the customer
1640, control passes from step 2499 to End step 2460 and the method 2400 terminates.

CONCLUSIONS AND INTERPRETATION

It will be appreciated that the disclosure above provides various significant
systems and methods for managing communication data. For example, the present
embodiments allow for adistributed system architecture that allows for high levels of
scalability and adaptability. |

Unless specifically stated otherwise, as apparent from the following
discussions, it is appreciated that throughout the specification discussions utilising terms

non

such as "processing”,

non

computing”, "calculating”, "determining”, "analysing”, or the like,
refer to the action and/or processes of a computer or computing system, or similar
electronic computing device, that manipulate and/or transform data represented as
physical, such as electronic, quantities into other data similarly represented as physical
quantities.

In asimilar manner, the term "processor" may refer to any device or portion of

adevice that processes electronic data, e.g., from registers and/or memory to transform that
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electronic data into other electronic data that, e.g., may be stored in registers and/or
memory. A "computer”" or a"computing machine" or a"computing platform™ may include
ONe Of MOre Processors.

The methodologies described herein are, in one embodiment, performable by
one or more processors that accept computer-readable (also called machine-readable) code
containing a set of instructions that when executed by one or more of the processors carry
out at least one of the methods described herein. Any processor capable of executing a set
of instructions (sequential or otherwise) that specify actions to be taken are included.

Thus, one example is atypical processing system that includes one or more processors.
Each processor may include one or more of a CPU, a graphics processing unit, and a
programmable DSP unit. The processing system further may include a memory subsystem
including main RAM and/or a static RAM, and/or ROM. A bus subsystem may be
included for communicating "between the components. The processing system further may
be adistributed processing system with processors coupled by a network. If the processing
system requires adisplay, such adisplay may be included, e.g., aliquid crystal display
(LCD) or acathode ray tube (CRT) display. If manual data entry is required, the
processing system also includes an input device such as one or more of an aphanumeric
input unit such as akeyboard, apointing control device such asamouse, and so forth. The
term memory unit as used herein, if clear from the context and unless explicitly stated
otherwise, also encompasses a storage system such as adisk drive unit. The processing
system in some configurations may include a sound output device, and anetwork interface
device. The memory subsystem thus includes a computer-readable carrier medium that
carries computer-readable code (e.g., software) including a set of instructions to cause
performing, when executed by one or more processors, one of moré of the methods
described herein. Note that when the method includes several elements, e.g., séveral steps,
no ordering of such elerhents isimplied, unless specificaly stated. The software may
reside in the hard disk, or may also reside, completely or at least partially, within the RAM
and/or within the processor during execution thereof by the computer system. Thus, the
memory and the processor aso constitute computer-readable carrier medium carrying
computer-réadable code. ‘

Furthermore, a computer-readable carrier medium may form, or be included in

acomputer program product.
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In alternative embodiments, the one or more processors operate as a standalone
device or may be connected, e.g., networked to other processor(s), in a networked
deployment, the one or more processors may operate in the capaci ty of aserver or auser
machine in server-user network environment, or as apeer machine in a peer-to-peer or
distributed network environment. The one or more processors may form a persona
computer (PC), atablet PC, a set-top box (STB), aPersonal Digital Assistant (PDA), a
cellular telephone, aweb appliance, anetwork router, switch or bridge, or any machine
capable of executing a set of instructions (sequential or otherwise) that specify actions to
be taken by that machine.

Note that while some diagrams only show asingle processor and asingle
memory that carries the computer-readable code, those in the art will understand that many
of the components described above are included, but not explicitly shown or described in
order not to obscure the inventive aspect. For example, while only asingle machine is
illustrated, the-term "machine" shall also be taken to include any collection of machines
that individually or jointly execute a set (or multiple sets) of instructions to perform anyone
or more of the methodologies discussed herein.

Thus, one embodiment of each of the methods described herein isin the form -
of a computer-readable carrier medium carrying a set of instructions, e.g., a computer
program that is for execution on one or more processors, e.g., One or more processors that
are part of web server arrangement. Thus, as will be appreciated by those skilled in the art,
embodiments of the present invention may be embodied as amethod, an apparatus such as
aspecial purpose apparatus, an apparatus such as a data processing system, or a computer-
readable carrier medium, e.g., acomputer program product. The computer-readable carrier
medium carries computer readable code including a set of instructions that when executed
0N One Or More Processors cause the processor or processors to implement a method.
Accordingly, aspects of the present invention may take the form of amethod, an entirely
hardware embodiment, an entirely software embodiment or an embodiment combining
software and hardware aspects. Furthermore, the present invention may take the form of
carrier medium (e.g., a computer program product on a computer-readable storage
medium) carrying computer-readable program code embodied in the medium.

The software may further be transmitted or received over anetwork viaa .

network interface device. While the carrier medium is shown in an exemplary
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embodiment to be asingle medium, the term "carrier medium" should be taken to include a
single medium or multiple media (e.g., acentralised or distributed database, and/or
associated caches and servers) that store the one or more sets of instructions. The term
"carrier medium" shall aso betaken to include any medium that is capable of storing,
encoding or carrying a set of instructions for execution by one or more of the processors
and that cause the one or more processors to perform anyone or more of the methodologies
of the present invention. A carrier medium may take many forms, including but not

limited to, non-volatile media, volatile media, and transmission media. Non-volatile media

“includes, for example, optical, magnetic disks, and magneto™optical disks. Volatile media

includes dynamic memory, such as main memofy. Transmission media includes coaxial
cables, copper wire and fiber optics, including the wires that comprise abus subsystem.
Transmission media aso may also take the form of acoustic or light waves, such as those
generated during radio wave and infrared data communications. For example, the term
"carrier medium" shall accordingly betaken to include, but not belimited to, solid-state
memories, acomputer product embodied in optical and magnetic media; a medium bearing

. apropagated signal detectable by at least one processor of one or more processors and

representing a set of instructions that, when executed, implement amethod; a carrier wave
bearing apropagated signal detectable by a least one processor of the one or more
processors and representing the set of instructions apropagated signal and representing the
set of instructions; and atransmission medium in anetwork bearing a propagated signa
detectable by at least one processor of the one or more processors and representing the set
of instructions.

It will be understood that the steps of methods discussed are performed in one
embodiment by an appropriate processor (or processors) of aprocessing (i.e., computer)
system executing instructions (computer-readable code) stored in storage. 1t will also be
understood that the invention is not limited to any particular implementation or
programming technique and that the invention may be implemented using any appropriate
teChniques for implementing the functionality described herein. The invention is not
limited to any particular programming language or operating system.

Reference throughout this specification to "one embodiment” or "an
embodiment” means that aparticular feature, structure or characteristic described in
connection with the embodiment isincluded in at least one embodiment of the present
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invention. Thus, appearances of the phrases "in one embodiment” or "in an embodiment”
in various places throughout this specification are not necessarily al referring to the same
embodiment, but may. Furthermore, the particular features, structures or characteristics
may be combined in any suitable manner, aswould be apparent to one of ordinary skill in
the art from this disclosure, in one or more embodiments.

Similarly it should be appreciated that in the above description of exemplary
embodiments of the invention, various features of the invention are sometimes grouped

together in asingle embodiment, FIG., or description thereof for the purpose of

- streamlining the disclosure and aiding in the understanding of one or more of the various

inventive aspects. This method of disclosure, however, is not to be interpreted as
reflecting an intention that the claimed invention requires more features than are expressly
recited in each claim. Rather, asthe following claims reflect, inventive aspects liein less
than all features of asingle foregoing disclosed embodiment. Thus, the claims following
the Detailed Description are hereby expressly incorporated into this Detailed Description,
with each claim standing on its own as a separate embodiment of this invention.
Furthermore, while some embodiments described herein include some but not
other features included in other embodiments, combinations of features of different
embodiments are meant to be within the scope of the invention, and form different
embodiments, as would be understood by those skilled in the art. For éxample, in the
following claims, any of the claimed embodiments can be used in any combination.
Furthermore, some of the embodiments are described herein as amethod or
combination of elements of amethod that can be implemented by a processor of a
computer system or by other means of carrying out the function. Thus, aprocessor with
the necessary instructions for carrying out such a method or element df amethod forms a
means for carrying out the method or element of a method.- Furthermore, an element
described herein of an apparatus embodiment isan example of ameans for carrying out the
function performed by the element for the purpose of carrying out the invention. |
In the description provided herein, numerous specific details are set forth.
However, it isunderstood that embodiments of the invention may be practised without
these specific details. In other instances, well-known methods, structures and techniques
have not been shown in detail in order not to obscure an understanding of this description.

Similarly, it isto be noticed that the term coupled, when used in the claims,



20

25

WO 2012/003534 PCT/AU2011/000846

- 68 -

should not be interpreted as being limited to direct connections only. The terms "coupled”
and "connected,” aong with their derivatives, may beused. It should be understood that
these terms are not intended as synonyms for each other. Thus, the scope of the expression
adevice A coupled to adevice B should not be limited to devices or systems wherein an
output of device A isdirectly connected to an input of device B. It means that there exists
apath between an output of A and an input of B which may be a path including other
devices or means. "Coupled" may mean that two or more elements are either in direct
physical or electrical contact, or that two or more elements are not in direct contact with
each other but yet still co-operate or interact with each other.

Thus, while there has been described what are believed to be the preferred
embodiments of the invention, those skilled in the art will recognise that other and further
modifications may be made thereto without departing from the spirit of the invention, and
it isintended to claim all such changes and modifications as falling within the scope of the
invention. For example, any formulas given above are merely representative of procedures
that may be used. Functionality may be added or deleted from the block diagrams and
operations may be interchanged among functional blocks. Steps may be added or deleted

to methods described within the scope of the present invention.

INDUSTRIAL APPLICABILITY

The arrangements described are applicable to the computer and data processing
industries and particularly for the telecommunications, cal centre, and data management
industries.

The foregoing describes only some embodiments of the present invention, and
modifications and/or changes can be made thereto without departing from the scope and

spirit of the invention, the embodiments being illustrative and not restrictive.
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Claims:
1. A call conversation mapping method, comprising the steps of:

creating acall conversation map that includes a plurality of objects and at least one
connecting link to define a call handling process, wherein said objects include at |east one
task relating to receiving an incoming communication or generating an outgoing
communication;

activating said call conversation map in response to atrigger; and

processing communications in accordance with the call handling process of said

call conversation map.

2. The call conversation mapping method according to claim 1, wherein said

- processing comprises the further steps of:

sending an outgoing communication, based on a current object in said call handling
process; and
utilising said outgoing communication and alink from said current object to

identify anew current object in said call handling process.

3. The call conversation mapping method according to claim 1, wherein said
processing comprises the further steps of:

receiving an incoming communication;

mapping said incoming communication to a current object in said call handling
process; and

identifying afurther object connected to said current object by one of said links;

performing an action associated with said further object; and

utilising said action and alink from said current object to identify anew current

object in said call handling process.

4. The call conversation mapping method according to claim 3, wherein said mapping
is based on at least one of a called number, acalling number, and signaling information

associated with the incoming communication.
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5. The call conversation mapping method according to any one of claims 1to 4,
comprising the further step of:
storing in ahistory fileinformation relating to an object in said call handling

process, once an action associated with said object has been completed.

6. The call conversation mapping method according to any one of claims 1to 5,
wherein creating said call conversation map includes the steps of:

positioning said objects relative to one another; and

placing said links to establish connections between selected ones.of said objects,
said placement of said links establishing a flow among said objects to define said caIII

handling process.

7. The call conversation mapping method according to claim 6, wherein said call
conversation map isrepresented graphically and positioning of said objects and placement

of said links is performed using agraphical user interface.

8. The call conversation mapping method according to any one of claims 1to 7,
wherein said trigger is one of atiming event, an incoming communication, or a scheduled

event.

9. The call conversation mapping method according to any one of claims 1to 8,
wherein said call conversation map includes at least one task master template, each task
master template including at least of said plurality of objects to define areproducible

portion of said call conversation map.

10.  The call conversation mapping method according to any one of claims 1to 8,
wherein activating said call conversation map includes the steps of: |

migrating tasks from said call conversation map to an active task template that
includes at least one task template;

alocating atask template to an outbound communication router; and
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distributing said task template to one of aplurality of distributed nodes, each node

including at least one incoming communication channel and an outgoing communication
channel. '

11.  The cal conversation mapping method according to claim 10, wherein processing
communications includes the step of:

executing said task template by said node to initiate an outgoing communication.

12, The call conversation mapping method according to any one of claims 1to 11,

wherein processing communications utilises adistributed management communication
system comprising:

aplurality of nodes, each node having aplurality of call channels, the call channels
being connectable to at least one communications network and including at least one
incoming voice channel and at least an outgoing voice channel; and

amanaging core coupled to each of the nodes, the core comprising a data store for
storing said call conversation map as acall architecture of amerchant, said call
conversation map defining a call handling process for the merchant, the call handling
process being operable to detect receipt by afirst said node of an incoming voice call on a
corresponding incoming voice channel, and to couple the voice call from said first node via
one of said call channels thereof to a second said node for connection to an agent

associated with the merchant.

13. A call conversation mapping system comprising:

aconversation map for creating a call conversation map that includes aplurality of
objects and at least one connecting link to define a call handling process, wherein said
objects include at least one task relating to receiving an incoming communication or
generating an outgoing communication;

adata store for storing a call conversation map;

aconversation triggers module defining atrigger for activating said stored call

conversation map; and
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aconversation engine for activating said stored call conversation map in response
to said trigger and processing communications in accordance with the call handling process

of said stored call conversation map.

14. The call conversation mapping system according to claim 13, further comprising:
acontacts library including at least one contact associated with said stored call
conversation map.

15.  Thecal conversation mapping system according to claim 14, wherein said contacts
library includes at least one contact list, each contact list including contacts and contacts
fields, said contacts fields defining at least one field of information to be stored in respect

of each contact.

16.  The call conversation mapping system according to any one of claims 13 to 15,
further comprising:
aconversation management application programming interface for receiving

instructions for said conversation map to create said stored call conversation map.

17.- The call conversation mapping system according to any one of claims 13 to 16,
further comprising: ’

amedia gateway for managing communications with an external computing device.

18.  The call conversation mapping system according to claim 17, wherein said external
computing device is selected from the group consisting of: a general purpose computer, a

mobile telephone handset, an SMS engine, a smartphone.

19.  The call conversation mapping system according to claim 17, wherein said media
gateway includes at least one node, each node having aplurality of cal channels, the call
channels being connectable to at least one communications network and including at least

one incoming voice channel and at least an outgoing voice channel.
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20. The call conversation mapping system according to claim 19, wherein said
conversation map and conversation engine form part of amanaging core of adistributed
management communication system having aplurality of nodes, the core comprising a
data store for storing said call conversation map as acall architecture of amerchant, said
cal conversation map defining a call handling process for the merchant, the call handling
process being operable to detect receipt by afirst said node of an incoming voice cal on a
corresponding incoming voice channel, and to couple the voice call from said first node via
one of said call channels thereof to asecond said node for connection to an agent

associated with the merchant.
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