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(57) Abrege(suite)/Abstract(continued):
Immediately ahead of and behind each contact. |n this way a conventional queue can be dispensed with. Queries can be made to a
plurality of contact centres across a network to identify objects matching certain criteria at the top of each local queue. In this way a

set of local queues substitutes for a network queue providing increased resilience Iin the case of the fallure of any individual
component of the network or of the network itself.
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Abstract

Contacts are managed within a contact centre by representing each contact as a
software object which contains skiliset and prionty identifiers. Contact objects
are queued relative to one another by means of reterences to and/or from the
object(s) immediately ahead of and behind each contact. In this way a
conventional queue can be dispensed with. Queries can be made to a plurality of
contact centres across a network to identify objects matching certain critena at the
top of each local queue. In this way a set of local queues substitutes for a network
queue providing increased resilience in the case of the failure of any individual

component of the network or of the network itself.
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Management of Queues in Contact Centres

Field of the Invention
The present invention relates to the management of queues 1in contact centres. It

has particular application in contact centres which are networked together.

Background Of The Invention

Contact centres receive contacts in many forms, such as telephone calls, chat
session requests, emails, video calls, etc. Such contacts must be processed and
this usually means that they are assigned to agents based on the skillsets needed to
eftectively deal with the contacts. Because agents deal with many contacts
throughout the day and the load on the centre varies over time, it 1S necessary to
maintain queues both of contacts which are waiting to be assigned and of agents

who are ready for the next suitable contact.

In conventional contact centres, contacts are first routed through a workflow
designed to determine the priority of the contact and the skillset(s) required to deal
with the contact (indeed the skillset may determine the priority rating assigned to a
contact). In the case of voice calls, the call will then be typically held at a private
branch exchange (PBX) or a call server, and an identifier for that call will then be
passed, along with the results of the workflow routing, to a contact queuing

module (or “queue manager”).

The queue manager maintains one or more queues or lists of contact identifiers,
and new contacts are inserted into the appropriate queue based on skillset
determinations from the workflow, and at the point in the queue determined by the

priority assigned to the contact by the workflow process.

Where contact centres are networked together, the ideal distribution of new and

waiting contacts is one in which the load is evenly balanced across the individual
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nodes (contact centres). One approach is to use a network contact router which is
the entry point for all contacts entering the network (i.e. irrespective of which
contact centre receives the contact initially, the responsibility for routing the
contact 1s made by the network router. The network contact router receives
statistical information from each node and from this information a decision is
made as to which node 1s “most available” based on the activity level of each
node. Each new contact 1s diverted to the currently most available node. A
problem with this approach is that it does not deal directly with individual agent
availability. A further problem is that the method does not guarantee even

distribution particularly when agents are only idle for very short times.

An alternative approach 1s for the network contact router to directly monitor the
activity of each agent, by receiving event reports from each node (an event in this
sense might be that a contact has been passed to an agent, or that an agent has
logged off for a break, or that an agent has become free. While this provides a
more “hands on” approach in which agent availability 1s dealt with directly, it is
very sensitive to failure of the network queue. Should this fail, then the entire
queue needs to be rebuilt from scratch when service has been restored. In
networked multimedia contact centres, there may be thousands of agents and
millions of queued contacts at any given time, so rebuilding the queue takes

considerable time and requires considerable resources.

A difterent approach is one in which each node maintains its own queue and deals
with its own received contacts. Only when there 1s a shortage of resources is a
contact transferred to another node with spare capacity. This approach has the
disadvantage that contacts are not evenly distributed through the network, and
inefficiencies such as over- and under-staffing can occur at different times of the
day at individual nodes when 1n fact the network as a whole might be able to

handle the aggregated contacts more efficiently.
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Summary of the Invention

The invention provides, in a first aspect, a method of managing contacts within a
contact centre, comprising the steps of:

assigning to a received contact a priority and a skillset identifier, whereby
the contact can be prioritised relative to other contacts;

creating a software object for said contact;

determining a queuing position for said object relative to at least one other
object representing a contact having a similar skillset identifier; and

adding to said object a reference to said at least one other object,
whereby a collection of such objects each containing a reference to at least one

other object provides a prioritised queue for a skillset.

This method of managing contacts is very different to a traditional queue. Instead
of the queue being provided as a list of contact IDs, each contact is represented by
an object which includes a forward and/or backward reference to the contact(s)
immediately ahead or behind. In this way, each node (e.g. each contact centre)
can maintain its own queue and a stateless network queuing facility can be
introduced to query the object at the top of each queue in the node and determine

which is most suitable for an agent who has become available.

Preferably, said object includes references to two other contacts having a similar
skillset identifier, denoting the contacts immediately ahead of and behind 1t within

a queue, apart from the case in which the object is positioned at an end of a queue.

In this way, a new object can be inserted into the queue at any position by simply
adding to the new object references to the objects between which it 1s inserted
(those immediately ahead and behind), and modifying those objects to refer to the
new contact rather than to one another. The contact at the head of the queue can

also be identified by the fact that it has no forward reference (though a flag may be
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added to that contact also), and that at the tail can be identified by the lack of a

backward reference.

The term “object” encompasses structures implemented using programming

systems and languages which are not object-onentated.

Preferably, therefore, the method comprises the additional step of modifying said

at least one other object with a reference to the newly created object.

In preferred embodiments, when the received contact 1s assigned multiple skillset
identifiers, the corresponding object can include separate references to objects in
different queues. In this way each object might simultaneously be holding a

position in several queues at once.

Preferably, the method further compnses the step of responding to a network
request by sending over the network details of those objects at the head of a queue

matching criteria specified in the request.

When this is done by a number of contact centres in a network, a network routing
agent can quickly poll each contact centre for the top priority contact held at each
centre meeting certain skillset criteria, and from the responses, choose the highest

priority contact for assignment to an available agent.

Should the network routing agent fail, then when service is restored it can
immediately resume service due to the fact that the objects are maintained locally
at each node. Additionally, a local queuing component can 1nitiate queuing service

in the event of a failure of the network queuing service

In a preferred embodiment, the objects are created and maintained by a contact

manager, and a queuing module carries out said determination of said queuing
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position according to information associated with the new object, the queuing

module being further capable of adding said reference to said object.

In this way, all of the contacts are held together and the creation of a new object 1s
followed by the queuing module assigning to the new object a position relative to

one or more existing objects.

Preferably, the contact manager has a memory space in which objects are stored,
and the queuing module has a memory space in which objects are updated, and
said memory spaces either form part of a common space or a replication service is
provided to update changes to an object effected in one of the memory spaces with

corresponding changes to a copy of the object in the other of the memory spaces.

The invention also provides a method of distributing contacts across a network of
contact centres, wherein each contact is represented by a software object
maintained at a contact centre, each said software object containing reterences to
one or more other software objects maintained at the same contact centre to
provide a queue of objects at each contact centre, wherein the method comprises:

upon a network resource having the capability of handling contacts with
certain criteria becoming available, requesting from each contact centre the
highest priority queued object matching said critena;

receiving information relating to each such highest priority queued object
from said contact centres;

determining which object represents the contact with the highest priority
and/or best match for the available resource; and

issuing routing instructions to cause said contact to be routed to the

ICSOUrcc.

The act of requesting from each contact centre the highest priority queued object

physically may not require a network request if the memory area maintained by
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the nodal contact modules and network queue manager are synchronised using a

replication service.

Preferably, the contact centre which maintained the object representing the
selected contact carries out the further step of removing the selected object from
its queue and updating those objects which contain references to the selected
object, to thereby update the top of one or more queues represented at that contact

centre by a collection of objects.

While the preferred embodiment treats an agent as being a “network resource™
which is available to handle a contact, each contact centre could itself be a

network resource in this sense.

In another aspect the invention provides a computer program product comprising
instructions in machine readable form which when executed 1n a computer system
for managing contacts at a contact centre are effective to cause the computer
system to:

assign to a received contact a priority and a skillset identifier, whereby the
contact can be prioritised relative to other contacts;

create a software object for said contact;

determine a queuing position for said object relative to at least one other
object representing a contact having a similar skillset identifier; and

add to said object a reference to said at least one other object,
whereby a collection of such objects each containing a reference to at least one

other object provides a prioritised queue for a skallset.

The computer program product may be a carrier such as a magnetic or optical disk
(e.g. a hard drive, a tape for a tape drive, a floppy disk, compact disk or digital

versatile disk), or it may be an electronic signal such as an electronic file for
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downloading over the Intemet. It may also be hard-wired in an electronic circuit

of a processor.

It will be appreciated by those skilled in the art that a computer system for
carrying out the instructions referred to above can be represented by a number of
computers each carrying out different interrelated tasks, or by a dedicated
electronic circuit (e.g. provided in a PBX) which is either programmable or which

encodes the instructions referred to above.

In another aspect the invention provides a computer program product comprising
instructions in machine readable form which when executed in a computer system
provided in a network of contact centres are effective to cause the computer
system to:

upon a network resource having the capability of handling contacts with
certain criteria becoming available, request from each contact centre a highest
priority queued object representing a contact queued at that contact centre which
matches said criteria;

recetve information relating to each such highest pnonty queued object
from said contact centres;

determine which object represents the contact with the highest prionty
and/or best match for the available resource; and

1ssue routing instructions to cause said contact to be routed to the resource.

In another aspect the invention provides a system for managing contacts 1n a
contact centre, the system comprising:

a workflow processor for assigning to a received contact a priority and a
skillset identifier, whereby the contact can be prioritised relative to other contacts;

an object creation module for creating a software object for said contact;



10

15

20

25

30

CA 02477868 2004-08-12

a queuing manager for determining a queuing position for said object
relative to at least one other object representing a contact having a similar skillset
identifier; and

an object modification module for adding to said object a reference to said
at least one other object,
whereby a collection of such objects each containing a reference to at least one

other object provides a prioritised queue for a skillset.

In a further aspect the invention provides a system for distributing contacts across
a network of contact centres, wherein each contact is represented by a software
object maintained at a contact centre, each said software object containing
references to one or more other software objects maintained at the same contact
centre to provide a queue of objects at each contact centre, wherein the system
COmprises:

a request generator for generating a request, upon a network resource
having the capability of handling contacts with certain criteria becoming available,
said request being effective to determine from each contact centre the highest
priority queued object at that contact centre matching said criteria;

a network connection for forwarding said request to each contact centre
and receiving therefrom information concerning the highest priority queued
object at each contact centre matching said criteria;

comparison means for determining which object represents the contact
with the highest priority and/or best match for the available resource; and

a routing instruction generator for issuing routing instructions to cause said

contact to be routed to the resource.

The invention further provides a software object representing a contact at a contact
centre, said object including a reference to one or more other such objects located
immediately ahead of or behind said object in a queue, the object further

comprising an identifier to the contact which it represents and a skillset identifier
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enabling it to be 1dentified in a search for objects representing contacts which match given

skillset criteria.

In another aspect the invention provides a virtual queue of contacts, wherein each contact
within the queue is represented by a software object as defined above, and the order of

contacts within the queue 1s determinable from the aggregated references between objects.

The virtual queue can comprise a single collection of software objects (e.g. stored 1n the
memory area(s) of one contact centre) or it may comprise a set of collections of software
objects, each collection being independently maintained in a respective contact centre within a

contact centre network.

According to a further aspect of the present invention, there 1s provided a method of managing
contacts within a contact centre, comprising the steps of: assigning to a received contact a
priority and a skillset identifier; creating a new software object for said received contact;
determining a queuing position for said new software object relative to at least one other
software object representing a contact having a priority and a skillset identifier similar to said
skillset identifier assigned to said received contact, wherein said queuing position 1s
determined from a comparison of the priority of the received contact and a priority of the
contact represented by the at least on other software object; and adding to said new software
object a pointer to said at least one other software object; and storing in memory a collection

of said software objects, each containing said pointer to at least one other of said software

objects; whereby said stored collection of said software objects provides a prioritised queue
for a skillset, wherein the step of assigning to said received contact said priority and skillset
identifier includes assigning multiple skillset identifiers, and wherein the step ot adding said

pointer comprises adding separate pointers to software objects in difterent queues.

According to another aspect of the present invention, there is provided a method of
distributing contacts across a network of contact centres, wherein each contact having an
assigned priority is represented by a software object maintained at one of said contact centres,

each said software object containing pointers to one or more other of said software objects
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maintained at the same contact centre to provide a prioritized queue of software objects at
each said contact centre, wherein each software object is positioned in the prioritized queue in
order of priority with respect to the one or more other software objects, and at least some of
the software objects containing separate pointers to software objects in different queues,
wherein the method comprises: upon a network resource having the capability of handling
said contacts with certain criteria becoming available, requesting from each said contact
centre the highest priority queued software object matching said criteria; receiving
information relating to each such highest priority queued software object from said contact
centres; determining which software object represents the contact with the highest priority
and/or best match for the available resource; and 1ssuing routing instructions to cause said

contact to be routed to the resource.

According to still another aspect of the present invention, there 1s provided a method of
distributing contacts across a network of contact centres, wherein each contact having an
assigned priority 1s represented by a software object maintained at a contact centre, each said
software object containing pointers to one or more said software objects maintained at the
same contact centre to provide a prioritized queue of said software objects at each said contact
centre, wherein each software object is positioned in the prioritized queue in order of priority
with respect to the one or more other software objects, and at least some of the software
objects containing separate pointers to software objects in ditferent queues, wherein the
method comprises: maintaining a network queue of contacts by automatically rephcating
changes in contact software objects at each contact centre with corresponding changes 1n
contact software objects in said network queue; upon a network resource having the capability
of handling contacts with certain criteria becoming available, determining from the network
queue the highest priority queued software object matching said criteria; and 1ssuing routing

instructions to cause said contact to be routed to the resource.

According to yet another aspect of the present invention, there is provided a computer
program product comprising a computer-readable medium having stored thereon instructions
in machine readable form which when executed in a computer system for managing contacts

at a contact centre are effective to cause the computer system to: assign to a recetved contact
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a priority and a skillset identifier; create a software object for said received contact; determine

a queuing posttion for said new software object relative to at least one other software object
representing a contact having a similar skillset identifier, wherein said queuing position is
determined from a comparison of the priority of the received contact and a priority of the
contact represented by the at least one other software object; add to said new software object a
pointer to said at least one other software object; and store in memory a collection of said
software objects each containing said pointer to at least one other of said software objects;
whereby said stored collection of said software objects provides a prioritised queue for a
skillset, wherein the assignment to said received contact of said priority and said skillset
identifier includes assigning multiple said skillset identifiers, and wherein the adding of said

pointer comprises adding separate pointers to software objects in different queues.

According to a further aspect of the present invention, there i1s provided a computer program
product arranged to distribute contacts across a network of contact centres, wherein each
contact having an assigned priority is represented by a software object maintained at one of
said contact centres, each said software object containing pointers to one or more said
software objects maintained at the same contact centre to provide a prioritized queue of said
software objects at each said contact centre, wherein each software object 1s positioned in the
prioritized queue in order of priority with respect to the one or more other software objects,
and at least some of the software objects containing separate pointers to software objects in
different queues, said computer program product comprising a computer-readable medium

having stored thereon instructions in machine readable form which when executed in a
computer system provided in a network of contact centres are etfective to cause the computer
system to: upon a network resource having the capability of handling contacts with certain
criteria becoming available, request from each contact centre a highest priority queued

software object representing a contact queued at that contact centre which matches said
criteria; receive information relating to each of said highest priority queued software objects
from said contact centres; determine which of said software objects represents the contact

with the highest priority and/or best match for the available resource; and 1ssue routing

instructions to cause said contact to be routed to the resource.
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According to yet a further aspect of the present invention, there 1s provided a computer-
implemented system for managing contacts in a contact centre, the system comprising: a
workflow processor for assigning to a received contact a priority and a skillset identifier; an
object creation module for creating a new software object for said contact; a queuing manager
for determining a queuing position for said new software object relative to at least one other
software object representing a contact having a skillset identifier similar to said skillset
identifier assigned to said received contact, wherein said queuing position 1s determined from
a comparison of priority of the received contact and a priority of the contact represented by
the at least one other software object; a software object modification module for adding to
said software object a pointer to said at least one other software object; and a memory for
storing a collection of said software objects each containing a pointer to at least one other
software object; whereby said stored collection of said software objects provides a prioritised
queue for a skillset, wherein the assignment to said received contact of said priority and said
skillset identifier includes assigning multiple said skillset identifiers, and wherein the adding

of said pointer comprises adding separate pointers to software objects in different queues.

According to still a further aspect of the present invention, there is provided a computer-
implemented system for distributing contacts across a network of contact centres, wherein
each contact having an assigned priority is represented by a software object maintained at a
contact centre, each said software object containing pointers to one or more other ot said
software objects maintained at the same contact centre to provide a prioritized queue of said
software objects at each contact centre, wherein each software object is positioned 1n the
prioritized queue in order of priority with respect to the one or more other software objects
and at least some of the software objects containing separate pointers to software objects in
different queues, wherein the system comprises a computer, the computer comprising: a
request generator for generating a request, upon a network resource having the capability of
handling said contacts with certain criteria becoming available, said request being etiective to
determine from each contact centre the highest priority queued software object at that contact

centre matching said criteria; a network connection for forwarding said request to each contact
centre and receiving therefrom information concerning the highest priority queued software

object at each contact centre matching said criteria; comparison means for determining which
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software object represents the contact with the highest priority and/or best match for the
available resource; and a routing instruction generator for issuing routing instructions to cause

said contact to be routed to the resource.

According to another aspect of the present invention, there is provided a computer program
product comprising a computer-readable medium having stored thereon instructions in
machine readable form which when executed 1n a computer system for managing contacts at a
contact centre are effective to cause the computer system to create a software object
representing a contact having an assigned priority at a contact centre, said software object
including: separate pointers to each of a plurality of other said software objects located
immediately ahead of or behind said software object in each of a plurality of prioritized
skillset queues, wherein each software object 1s positioned 1n the prioritized skillset queues in
order of priority with respect to the one or more other software objects, the software object
further comprising an identifier to the contact which the software object represents and a
plurality of skillset identifiers enabling the software object to be 1dentified 1n a search for

software objects representing contacts which match given skillset criteria.

According to yet another aspect of the present invention, there 1s provided a computer
program product comprising a computer-readable medium having stored thereon instructions
in machine readable form which when executed in a computer system for managing contacts
at a contact centre are effective to cause the computer system to create a virtual queue of
contacts, wherein each contact has an assigned priority and is represented within the queue by
a software object including separate pointers to each of a plurality of other said software
objects located immediately ahead of or behind said software object in each of a plurality ot
prioritized skillset queues, wherein each software object is positioned in the prioritized skillset
queues in order of priority with respect to the one or more other software objects, the software
object further comprising an identifier to the contact which the software object represents and
a plurality of skillset identifiers enabling the software object to be identitied 1n a search for
said software objects representing contacts which match given skillset criteria, and wherein

the order of said contacts within the queue is determinable from the aggregated pointers

between said software objects.
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Briet Description of Drawings

The invention will now be 1llustrated by the following descriptions of embodiments thereof

given by way of example only with reference to the accompanying drawings, in which:
Fig. 1 1s an architecture of a contact centre;

S5 Fig. 2 1s a tlowchart illustrating the steps leading up to a contact being queued;
Fig. 3 1s a flowchart of the process of placing a contact in a queue;
Fig. 4 1s a schematic representation of a queue before a new contact has been added;
Fig. 5 1s a schematic representation of a queue after a new contact has been added; and
Fig. 6 1s a tlowchart of the process of assigning a contact to an agent; and

10  Fig. 7 1s an architecture of a contact centre network.
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Detailed Description

In Fig. 1 the main components or processes of a contact centre as they relate to the
present invention are shown. Such additional conventional details ot a contact
centre as are required for a complete architecture will be well known to the skilled
person. The operation of the contact centre is illustrated with reference to voice

calls but the same method of operation can be used for any other type of contacts

such as emails, chat session requests, video calls, etc.

Incoming contacts are received at a contact server, which in the case of voice calls
is a private branch exchange 10 (PBX) such as the Merndian series of PBXs
available from Nortel Networks (“Meridian” is a Trade Mark of Nortel Networks).
The PBX is connected to and receives calls both from the public switched
telephone network (PSTN) and from data networks such as the Internet and

corporate intranets and wide area networks (via a suitable gateway, not shown).

Referring additionally to Fig. 2, which shows the steps described below in
flowchart format, the PBX answers each call, step 100, and holds it while details
of the call (such as the port on which it is held and the origin of the call, e.g. the
calling line ID or the IP address of the calling terminal) are passed via a

proprietary protocol to an interface and multimedia router 12. The multimedia
router notifies the details of the call to a contact manager 14, which generates a

software object containing the details of the call in a shared memory area 16

(Memory Area “A”), step 102.

The multimedia router is adapted to generate commands to the PBX using a
proprietary protocol to cause the calls to be routed to whichever location has been
identified for the call (such as an agent 18 of the call centre or another contact
centre forming part of a common network of contact centres). The multimedia

router, as its name implies, will typically handle other media types also, so 1t

might be in communication with and in control of an email server, a
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videocontferencing server, and a chat server, for example. For simplicity it 1s
described only in operation with voice calls. The Worktlow receives an event

relating to the availability of a new contact

The contact manager is designed to manage a local queue of contacts (or more
specifically, software objects representing contacts). Both the worktlow 22 and
the multimedia router 12 are typically embodied in software running on a
computer having a suitable interface to enable communication with other
components of the system. They can be run on the same computer or on different
computers, and 1t will be appreciated that the details of the implementation are not
critical to the principles of operation of the system. These components (as well as
those described below in functional terms) could equally be embodied in
dedicated hardware in which the program instructions are hardwired 1n an

electronic circuit.

The contact manager 14 next requests, step 104, the multimedia router 12 to direct
the call to an interactive voice response (IVR) server 20 which directs the caller to
respond to a series of prompts arranged in a suitable menu structure which the
caller typically navigates using tones generated by the numbers on a handset.
When the call i1s transterred to the IVR server 20, a worktlow process manager 22
locates the object in memory area A corresponding to the call (identifiable by the
details of the contact held in the object) and updates the object in accordance with

the output of the IVR process, step 106.

Typically, the object 1s updated by adding a set of data based on the responses
given by the caller, and based on customer details accessible from a customer
details database 24 (if the 1dentity of the caller can be determined from e.g. the
calling line ID or information input by the caller during the IVR session), and
these data are effective to act as a set of commands to a multimedia queue (MMQ)

manager to enable the MMQ manager to determine a priority rating for the call
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and to identify the skillsets required for an agent to deal with the call, as will be

described below.

The mechanism whereby the MMQ manager and the worktlow process manager
can each access the shared memory area and update contacts therein is at the
choice of the system designer. For example, the shared memory may be a memory
area in a memory of a computer in which both the contact manager and the
workflow manager are running. Alternatively, the memory area can be duplicated
in two locations, i.e. at the contact manager 14 and the workflow manager 22, and
a replication service running in each location can notity its counterpart to update
an object with any changes made locally. In this way, the two physically distinct
memory areas can together form a unified virtual memory area which 1s accessible
by both processes. Preferably, shared memory areas A and B are synchronised,
leading to the situation where a contact created/updated in A 1s automatically

created/updated in B (and vice versa).

The call is returned to the PBX by the MM router 12 when the IVR process is
terminated, and when the contact manager determines that the corresponding
object has been updated by the workflow process manager, it removes the object
from shared memory area A and a replication service transters it to a second
shared memory area 26 (Memory Area “B”), step 108. The MMQ manager 1s
adapted to convert the workflow output (which it reads from each object in
memory area B) into queuing commands. It does this, step 110, by assigning one
or more skillset identifiers to the contact based on the information collected in the
workflow process (and according to locally adjustable rules which take account of
the skillsets maintained in that contact centre) and by assigning a priority rating
based on the identity of the caller and the skillset determinations, in known
manner. For example, calls received from particular numbers or made to
restricted access numbers might get higher or lower priorities, and calls including

a “sales” skillset might be rated higher than those which do not include that
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skillset. The management personnel of the contact centre can vary the priority

ratings and skillset determinations to take account of locally varying factors.

The MMQ updates the object with the priority and skillset identifiers and this then
allows the contact manager to “queue’ the object with reference to other waiting
contacts (or more accurately, the objects corresponding to other waiting contacts).
The contact manager does not maintain a queue in the traditional sense, in which a
list of contact identifiers is maintained. Instead, as will be more fully described
below, it provides each object with information about the contact immediately
ahead and/or behind it in the queue so that each object “knows” its place in the
queue and the contact manager does not need to keep track of a list of objects.
Thus, in step 114, the contact manager reads the priority and skillset information
and from this determines which object(s) are immediately ahead and/or behind it
in the queue, and the relevant objects are then updated to refer to one another.

This process will now be described more fully with reterence to Figs. 3, 4 and 3.

Fig. 3 starts with steps 110 and 112 in which the MMQ manager runs the
“queuing commands”, 1.e. processes the data in the object, and then writes to the
object with the skillset and priority information. Each contact may have more
than one skillset identifier (e.g. “sales”, “new customer” and “product ID no.
12345”), and it is therefore placed in the queues for each skillset. The contact
manager processes each skillset identified in the object in turn, step 116, and finds
for that skillset the object with the priority immediately below that of the newly
updated contact, step 118. A small collection of queued objects in a memory area

are illustrated schematically in Fig. 4 before the new object has taken its place in

the queues.

Each contact object (C1-C7) includes at least one skillset identifier and at least
one reference to an object immediately above or below it in a queue for that

skillset. Thus, the queue for skillset SK1 comprises, in decreasing order of
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priority, objects C1, C2 and C3. The queue for skillset SK2 comprises, again in
decreasing order of priority, objects C1, C6 and C7, and that for skillset SK3
comprises Cl, C4 and C5.

Obijects at the top of a queue (in this case C1 is at the top of the three queues) are
identifiable by the lack of a forward reference (C1 refers back to C2, C4 and C0).
Obijects at the bottom of a queue are identifiable by the lack of a backward
reference (thus C3 at the bottom of queue SK1 has only a forward reference to C2

and C5 at the bottom of queues SK2 and SK3 has only forward references to C7
and C4).

Taking the example of a new contact object, C8, which is assigned to skillsets
SK?2 and SK3, with priority ratings higher than C7 (in queue SK2) and higher than
C5 (in queue SK3), the contact manager identifies C7, when processing the SK2
skillset identifier of object C8 in step 118, as the highest priority queued object
with a lower priority in that skillset queue. From the forward reference in C7, the
contact manager can then determine that C6 is immediately above this 1n the
queue, step 120. (It should be noted that C6 and C8 may have identical priorities,

in which case C6 is placed above C8 as being an older contact.)

In order to place C8 between C6 and C7, the contact manager modifies, step 122,
the backward reference in C6 to refer to C8 (rather than C7) and modifies the
forward reference in C7 to refer to C8 (rather than C6). Then, the C8 object 1s
modified by adding forward and backward references to C6 and C7, respectively.

The C8 object is then considered to be queued for skillset SK2.

The contact manager checks, in step 126, whether the object is queued 1n each of
its skillsets, and repeats steps 116-124 as many times as necessary until the object

is queued in each skillset, step 128.
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The result of this process can be seen in Fig. 5, where C8 is now queued (by virtue
of the inter-object references) between C6 and C7 in queue SK2 and between C4
and C5 1n queue SK3. Apart from the objects immediately ahead of and behind

the new object, the remaining objects in the memory area are unchanged.

Fig. 6 shows how objects are removed from the queues when an agent becomes
available, step 130. Referring first back to Fig. I, an agent manager 30 monitors
the activities of each agent in known manner and generates event reports as the
status of each agent changes (such as an agent logging on/off, an agent becoming

engaged in a call or an agent becoming free after a call).

The contact centre can operate independently of other contact centres or it can
form part of a larger networked contact centre (via the Internet 32, for example).
Fig. 7 shows a contact centre network comprising a number of contact centres 160
(each of which may be as shown in Fig. 1) connected to the Internet 32. Each
contact centre 160 has a plurality of network resources (in this case, agents 18)
which are available to service contacts received either via the Internet or over the
PSTN (not shown in Fig. 7). A network queue manager 162 operates as described

below to control the assignment of contacts to agents.

A method of handling the local scenario and a method of handling the networked
scenario will be described. (It is to be noted that a contact centre can operate 1n
both local and networked modes simultaneously — for example an agent may have
some skills which are used only on contacts received locally, whereas other skills
may be applicable in other contact centres across the network.) A query manager
34 (F1g. 1) 1s programmed to decide if the contact centre should act in a local
mode or a networked mode when a particular agent 18 becomes available,
decision 132 in Fig. 6. It might be the case that some agents are in high demand
across the network and others (for example due to language abilities) are only in

demand locally. Alternatively, the contact centre might be a freelance centre
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which sells its services to various enterprises and therefore moves in and out of
networks of contact centres over time. Yet again, the decision might depend on
the availability of a network connection or the quality of service at a given time.
As another example, the decision to operate locally or in a network might depend
on how busy the centre is or how busy other centres are within the network. The
decision made in step 132 can either be automatic or it can be made by a

supervisor controlling the query handler 34.

Dealing first with the local mode of operation, the newly available agent will
obviously be assigned a contact from among those held locally and identified by a
queued object in memory area B. The details of the agent (perhaps simply an
1dentitier 1f the query handler has access to the skillsets of the agent, or a listing of
the agent’s skillset abilities if the query handler does not) are passed to the query
handler, step 134. The query handler 34 accesses the memory area B and
determines, step 136, which contact at the top of a queue (identified by a lack of a
forward reference) is most suited to the skillset of the agent. That contact object is

then updated with a “route to agent” instruction identifying the agent, step 138.

When the contact manager 14 notes that an object has been updated in this way, it
sends the contact object, step 140, to the MM router 12 which in turn instructs the
PBX, step 142, to transfer the call to the extension or workstation of the identified
agent. When transfer of the contact is confirmed by the MM router 12, the contact
manager 14 deletes the corresponding object reference from the top of the queue,
step 144 and then adjusts any references to this deleted object in other objects
accordingly to place the next highest priority queued object(s) at the tops of their

respective queues, step 146.

It the contact centre is operating as part of a network of contact centres when the
agent becomes free (as determined in decision 132), the details of the agent are

passed trom the agent manager via the query handler to a network queue manager
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162 (Fig. 7) via the network 32. The function of the network queue manager 1s to
determine the best contact across the network for that agent, and it does this by
requesting the query manager in each contact centre for its best local match, step
150. A network queue manager could be available at each contact centre rather

than having a single manager for the entire network.

When the responses of each query manager are received back the network queue
manager compares the results to determine which contact should be assigned to
the agent, step 152. Following this determination, the network queue manager
instructs the local query handler of the centre holding the contact to cause the
contact to be transferred to the agent in question, in accordance with steps 138-
146 described above. Of course if the agent and the contact are not in the same
contact centre, then the contact object will be updated with an agent reference
which contains sufficient information to allow the contact to be transterred by the
PBX and the MM router to the relevant contact centre across the network where
the agent is located, and the local MM router at that centre will connect the
contact with the agent. Note that batching individual updates from each agent
manager and contact manager to/from the network queue manager using a

replication service enables efficient real-time operation

It is to be noted that the network queue manager is stateless, 1.e. does not maintain
any queues. Thus in the event of a failure of the network connection to any
contact centre, then that centre can continue to operate locally and the remaining
contact centres operate together as before. If the network queue manager itself
fails, then each centre can operate independently without any setback. As soon as
the network queue manager is again available, it benefits from the fact that 1t 1s

stateless and can immediately resume routing contacts to agents without any need

to rebuild queues.
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The invention 1s not limited to the embodiments described herein which can be

varied without departing from the scope of the invention.



10

15

20

25

CA 02477868 2012-12-04

52287-4
19
CLAIMS:
1. A method of managing contacts within a contact centre, comprising the steps
of:

assigning to a received contact a priority and a skillset identifier;
creating a new software object for said received contact;

determining a queuing position for said new software object relative to at least
one other software object representing a contact having a priority and a skillset identitier
similar to said skillset identifier assigned to said received contact, wherein satd queuing
position is determined from a comparison of the priority of the received contact and a priority

of the contact represented by the at least on other software object; and

adding to said new software object a pointer to said at least one other software

object; and

storing in memory a collection of said software objects, each containing said

pointer to at least one other of said software objects;

whereby said stored collection of said software objects provides a prioritised

queue for a skillset, wherein the step of assigning to said received contact said priority and

skillset identifier includes assigning multiple skillset identifiers, and wherein the step ot

adding said pointer comprises adding separate pointers to software objects in ditferent queues.

2. The method as claimed in claim 1, wherein said new software object includes
pointers to two other software objects having said similar skillset identifier, said two other
software objects representing the contacts immediately ahead of and behind said contact

within a queue, except in the case in which the new software object is positioned at an end ot

said queue.

3. The method as claimed in claim 1, further comprising the step of moditying

said at least one other software object with a pointer to the new software object.
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4. The method as claimed in claim 1, further comprising the step of responding to
a network request by sending over a network details of those software objects at a head of a

queue matching criteria specified in the request.

5. The method as claimed 1n claim 1, wherein the software objects are created and
maintained by a contact manager, and a queuing module carries out said determination of said
queuing position according to information associated with the new software object, the

queuing module being further capable of adding said pointer to said new software object.

6. The method as claimed 1n claim 5, wherein the contact manager has a memory
space 1n which said software objects are stored, and the queuing module has a memory space
in which said software objects are updated, and said memory spaces either form part of a

common space.

7. T'he method as claimed 1n claim 6, wherein the contact manager has a contact
manager memory space, and the queuing module has a queuing module memory space, and
wherein each of said software objects 1s stored in two corresponding copies, a first of said
copies being stored 1n the queuing module memory space and a second of said copies being
stored 1n the contact manager memory space, and wherein a replication service 1s provided
which 1s configured to ensure that changes to the first of said copies are reflected 1n
corresponding changes to the second of said copies, and that changes to the second of said

copies are reflected in corresponding changes to the first of said copies.

8. A method of distributing contacts across a network of contact centres, wherein

each contact having an assigned priority 1s represented by a software object maintained at one

of said contact centres, each said software object containing pointers to one or more other of
said software objects maintained at the same contact centre to provide a prioritized queue ot
software objects at each said contact centre, wherein each software object is positioned 1n the
prioritized queue in order of priority with respect to the one or more other software objects,
and at least some of the software objects containing separate pointers to software objects in

different queues, wherein the method comprises:
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upon a network resource having the capability of handling said contacts with

certain criteria becoming available, requesting from each said contact centre the highest

priority queued software object matching said criteria;

recerving information relating to each such highest priority queued software

object from said contact centres;

determining which software object represents the contact with the highest

priority and/or best match for the available resource; and
issuing routing instructions to cause said contact to be routed to the resource.

9. The method as claimed in claim 8, wherein the contact centre which
maintained the object representing the selected contact carries out the further step of removing
the selected software object from its queue and updating said software objects which contain
said pointers to the selected object, to thereby update the top of one or more ot said queues

represented at said contact centre by a collection of software objects.

10. A method of distributing contacts across a network of contact centres, wherein
each contact having an assigned priority is represented by a software object maintained at a
contact centre, each said software object containing pointers to one or more said software
objects maintained at the same contact centre to provide a prioritized queue of said software
objects at each said contact centre, wherein each software object 1s positioned in the
prioritized queue in order of priority with respect to the one or more other software objects,

and at least some of the software objects containing separate pointers to software objects in

different queues, wherein the method comprises:

maintaining a network queue of contacts by automatically replicating changes
in contact software objects at each contact centre with corresponding changes 1n contact

software objects in said network queue;
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upon a network resource having the capability of handling contacts with certain
criteria becoming available, determining from the network queue the highest priority queued

software object matching said criteria; and
1Issuing routing instructions to cause said contact to be routed to the resource.

11. A computer program product comprising a computer-readable medium having
stored thereon instructions in machine readable form which when executed in a computer
system for managing contacts at a contact centre are effective to cause the computer system

to:
assign to a received contact a priority and a skillset identifier;
create a software object for said received contact;

determine a queuing position for said new software object relative to at least
one other software object representing a contact having a similar skillset identifier, wherein
said queuing position 1s determined from a comparison of the priority of the received contact

and a priority of the contact represented by the at least one other software object;

add to said new software object a pointer to said at least one other software

object; and

store in memory a collection of said software objects each containing said

pointer to at least one other of said software objects;

whereby said stored collection of said software objects provides a prioritised
queue for a skillset, wherein the assignment to said received contact of said priority and said
skillset identifier includes assigning multiple said skillset identifiers, and wherein the adding

of said pointer comprises adding separate pointers to software objects in ditferent queues.

12. A computer program product arranged to distribute contacts across a network

of contact centres, wherein each contact having an assigned priority is represented by a

software object maintained at one of said contact centres, each said software object containing
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pointers to one or more said software objects maintained at the same contact centre to provide
a prioritized queue of said software objects at each said contact centre, wherein each software
object 1s positioned 1n the prioritized queue 1n order of priority with respect to the one or more
other software objects, and at least some of the software objects containing separate pointers
to software objects in different queues, said computer program product comprising a
computer-readable medium having stored thereon instructions 1n machine readable form
which when executed 1n a computer system provided in a network of contact centres are

effective to cause the computer system to:

upon a network resource having the capability of handling contacts with certain
criteria becoming available, request from each contact centre a highest priority queued
software object representing a contact queued at that contact centre which matches said

criteria;

receive information relating to each of said highest priority queued software

objects from said contact centres;

determine which of said software objects represents the contact with the

highest priority and/or best match for the available resource; and
Issue routing instructions to cause said contact to be routed to the resource.

[3. A computer-implemented system for managing contacts in a contact centre, the

system comprising:

a workflow processor for assigning to a received contact a priority and a

skillset identifier;

an object creation module for creating a new software object for said contact;

a queuing manager for determining a queuing position for said new sotftware
object relative to at least one other software object representing a contact having a skillset

identifier similar to said skillset identifier assigned to said received contact, wherein said
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queuing position 1s determined from a comparison of priority of the received contact and a

priority of the contact represented by the at least one other software object;

a software object modification module for adding to said software object a

pointer to said at least one other software object; and

a memory for storing a collection of said software objects each containing a

pointer to at least one other software object;

whereby said stored collection of said software objects provides a prioritised
queue for a skillset, wherein the assignment to said received contact of said priority and said
skillset 1dentifier includes assigning multiple said skillset identifiers, and wherein the adding

of said pointer comprises adding separate pointers to software objects in different queues.

14, A computer-implemented system for distributing contacts across a network of
contact centres, wherein each contact having an assigned priority 1s represented by a software
object maintained at a contact centre, each said software object containing pointers to one or
more other of said software objects maintained at the same contact centre to provide a
prioritized queue of said software objects at each contact centre, wherein each software object
1s positioned 1n the prioritized queue 1n order of priority with respect to the one or more other
software objects and at least some of the software objects containing separate pointers to
software objects in different queues, wherein the system comprises a computer, the computer

comprising:

a request generator for generating a request, upon a network resource having

the capability of handling said contacts with certain criteria becoming available, said request

being effective to determine from each contact centre the highest priority queued software

object at that contact centre matching said criteria;

a network connection for forwarding said request to each contact centre and
receiving therefrom information concerning the highest priority queued software object at

each contact centre matching said critera;
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comparison means for determining which software object represents the

contact with the highest priority and/or best match for the available resource; and

a routing instruction generator for issuing routing instructions to cause said

contact to be routed to the resource.

15. A computer program product comprising a computer-readable medium having
stored thereon instructions in machine readable form which when executed in a computer
system for managing contacts at a contact centre are effective to cause the computer system to
create a software object representing a contact having an assigned priority at a contact centre,
said software object including: separate pointers to each of a plurality of other said software
objects located immediately ahead of or behind said software object in each of a plurality of
prioritized skillset queues, wherein each software object is positioned in the prioritized skillset
queues in order of priority with respect to the one or more other software objects, the software
object further comprising an identifier to the contact which the software object represents and
a plurality of skillset identifiers enabling the software object to be identitfied in a search tor

software objects representing contacts which match given skillset criteria.

16. A computer program product comprising a computer-readable medium having
stored thereon instructions in machine readable form which when executed 1n a computer
system for managing contacts at a contact centre are effective to cause the computer system to

create a virtual queue of contacts, wherein each contact has an assigned priority and 1s
represented within the queue by a software object including separate pointers to each ot a
plurality of other said software objects located immediately ahead of or behind said software
object in each of a plurality of prioritized skillset queues, wherein each software object 1s
positioned in the prioritized skillset queues in order of priority with respect to the one or more
other software objects, the software object further comprising an identifier to the contact
which the software object represents and a plurality of skillset identifiers enabling the
software object to be identified in a search for said software objects representing contacts

which match given skillset criteria, and wherein the order of said contacts within the queue 1s

determinable from the aggregated pointers between said software objects.
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