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(57) ABSTRACT

A software application for recommending workiorce
resource allocation 1n a communication center based on
requirements of events represented 1n a communication-
center queue has a first interface for accessing information
from the queue; a second 1nterface for accessing information
from a data source about workiorce availability and state
information; a processing component for processing queue
information and workiorce information; and a message
generation and delivery component for generating a work-
force allocation recommendation based on processing
results and sending the recommendation to a target entity. In
a preferred embodiment, the application periodically
accesses the queue and the data source to obtain the most
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recent information for processing and generates periodic
recommendations based on real-time requirements of events
and availability states of resources, the recommendations
sent ahead of time before the resources are required.

6 Claims, 13 Drawing Sheets
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METHOD AND APPARATUS FOR
ANTICIPATING AND PLANNING
COMMUNICATION-CENTER RESOURCES
BASED ON EVALUATION OF EVENTS
WAITING IN A COMMUNICATION CENTER
MASTER QUEUE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
DOCUMENTS

The present [invention] application is a reissue of U.S.
Pat. No. 7,586,859 filed Oct. 29, 2007 as application Ser.
No. 11/927, 256, which 1s a continuation application of
[co-pending] patent application Ser. No. 10/945,585].] filed
on Sep. 20, [1994]) 2004 and issued as U.S. Pat. No.
7,929 464 on Apr. 19, 2011, which 1s a continuation of patent
application Ser. No. 10/229,514 filed on Aug. 27, 2002 and
issued as U.S. Pat. No. 6,822,945 on Nov. 23, 2004. Appli-
cation Ser. No. 10/945,585, application Ser. No. 10/229,514,
[which is a continuation-in-part (CIP) to a U.S. patent]
application Ser. No. 09/766,271 entitled “Personal Interac-
tion Interface for Communication Center Customers” filed
on Jan. 18, 2001 [and], now abandoned, [which is a CIP to
a U.S. patent] and application Ser. No. 09/710,042 entitled
“System for improved reporting of communication center
presence information to prospective clients”, filed on Nov. 8,
2000 [and], now abandoned, [disclosures of which] are
incorporated herein 1n their entirety by reference.

FIELD OF THE INVENTION

The present invention 1s 1n the general field of telephony
including multimedia commumnications. The present inven-
tion has particular application to methods and apparatus for
anticipating the needs of clients of a communication center
having events waiting in a communication center queue by
interacting directly with the queue and planning communi-
cation resource availability accordingly, preferably using
Instant Message Presence Protocol (IMPP) messaging.

BACKGROUND OF THE INVENTION

In the field of telephony communication, there have been
many 1mprovements 1n technology over the years that have
contributed to more eflicient use of telephone communica-
tion within hosted call-center environments. Most of these
improvements 1nvolve integrating the telephones and
switching systems in such call centers with computer hard-
ware and software adapted for, among other things, better
routing of telephone calls, faster delivery of telephone calls
and associated information, and 1mproved service with
regard to client satisfaction. Such computer-enhanced tele-
phony 1s known 1n the art as computer-telephony integration
(CTI).

Generally speaking, CTI implementations of various
design and purpose are implemented both within individual
call-centers and, in some cases, at the telephone network
level. For example, processors running CT1 software appli-
cations may be linked to telephone switches, service control
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points (SCP), and network entry points within a public or
private telephone network. At the call-center level, CTI-
enhanced processors, data servers, transaction servers, and
the like, are linked to telephone switches and, 1n some cases,
to sitmilar C'T1 hardware at the network level, often by a
dedicated digital link. CT1 processors and other hardware
within a call-center 1s commonly referred to as customer
premises equipment (CPE). It 1s the CTI processor and
application software 1s such centers that provides computer
enhancement to a call center.

In a CTI-enhanced call center, telephones at agent stations
are connected to a central telephony switching apparatus,
such as an automatic call distributor (ACD) switch or a
private branch exchange (PBX). The agent stations may also
be equipped with computer terminals such as personal
computer/video display units (PC/VDU) so that agents man-
ning such stations may have access to stored data as well as
being linked to incoming callers by telephone equipment.
Such stations may be interconnected through the PC VDU
by a local area network (LAN). One or more data or
transaction servers may also be connected to the LAN that
interconnects agent stations. The LAN 1s, in turn, typically
connected to the CTI processor, which 1s connected to the
call switching apparatus of the call center.

In recent years, advances 1n computer technology, tele-
phony equipment, and infrastructure have provided many
opportunities for improving telephone service in publicly
switched and private telephone intelligent networks. Simi-
larly, development of a separate information and data net-
work known as the Internet, together with advances in
computer hardware and software have led to a new multi-
media telephone system known 1n the art by several names.
In this new systemology, telephone calls are simulated by
multimedia computer equipment, and data, such as audio
data, 1s transmitted over data networks as data packets. In
this system the broad term used to describe such computer-
simulated telephony 1s Data Network Telephony (DNT).

Recent improvements to available technologies associ-
ated with the transmission and reception of data packets
during real-time DNT communication have enabled com-
panies to successiully add DNT, principally IPNT capabili-
ties to existing CTI call centers. Such improvements, as
described herein and known-to the inventor, include meth-
ods for guaranteeing available bandwidth or quality of
service (QOS) for a transaction, improved mechanisms for
organizing, coding, compressing, and carrying data more
clliciently using less bandwidth, and methods and apparatus
for intelligently replacing lost data via using voice supple-
mentation methods and enhanced buflering capabilities.

In addition to Internet protocol (IPNT) calls, a DNT
center may also share other forms of media with customers
accessing the system through their computers. E-mails,
video mails, fax, file share, file transfer, video calls, and so
forth are some of the other forms of media, which may be
used. This capability of handling varied media leads to the
term multimedia communications center. A multimedia
communications center may be a combination C1Tand DNT
center, or may be a DNT center capable of receiving COST
calls and converting them to a digital DNT format. The term
communication center will replace the term call center
heremnafter 1n this specification when referring to multi-
media capabilities.

In systems known to the imnventors, incoming IPNT calls
are processed and routed within an IPNT-capable commu-
nication center in much the same way as COST calls are
routed 1n a C'TI-enhanced call-center, using similar or i1den-
tical routing rules, waiting queues, and so on, aside from the
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fact that there are two separate networks 1nvolved. Commu-
nication centers having both C'I'T and IPNT capability utilize
LLAN-connected agent-stations with each station having a
telephony-switch-connected headset or phone, and a PC
connected, 1n most cases via LAN, to the network carrying
the IPNT calls. Therefore, 1n most cases, IPNT calls are
routed to the agent’s PC while conventional telephony calls
are routed to the agent’s conventional telephone or headset.

A network-based system known to the inventor enables
users of the system to obtain current agent-status informa-
tion related to agents of an information-source facility
connected to the network before mitiating contact with the
agent or agents ol the information-source {facility. The
system comprises a status-server node connected to the
information-source facility (communication center) and to
the network, an interface-server node connected to the status
node and to the network, the status-server node accessible to
the mterface node, a user-operated network-capable appli-
ance connected to the network, the interface node accessible
to the network-capable appliance, and a software application
distributed on at least the status and interface server nodes,
the software application enabling distribution of the agent-
status 1information to the user-operated appliance. In some
embodiments the system uses IMPP-IETF RFC 2778 pro-
tocol.

The user operating the network-capable appliance con-
nects to the network and accesses the interfacing server node
and requests the agent-status information, the agent-status
information 1s then accessed from the status server node
connected to the commumnication center by the interfacing
server node and delivered to the requesting user over the
operating network. Such a system saves phone costs for
customers and/or agents as well as reduces utilization
requirements of communication-center 1nterface technolo-
gies such as IVR technology.

The network-based system described above can, 1n one
aspect, enable communication center agents using the sys-
tem to obtain current status information related to clients of
an information-source facility connected to the network 1n
order to optimize callback connection success from the
agents to the monitored clients. The capability 1s incorpo-
rated as an enhancement to the system providing agent status
information to clients as described further above.

The system comprises a status-server node connected to
the information-source facility (communication center) and
to the network, an interface server node connected to the
status node and to the network, the interface node accessible
to the status server node, a user-operated network-capable
appliance connected to the network, the interface node
accessible to the network-capable appliance, and a software
application distributed on at least the status and interface
server nodes, the software application enabling distribution
of the client-status information to the agent-operated appli-
ance.

An agent operating the network-capable appliance moni-
tors the network and accesses the status server node and
requests the client-status information, the client-status infor-
mation 1s then accessed from the interface server node by the
status server node and delivered to the requesting agent over
the operating network. Such a system saves agent time and
communication costs and reduces utilization requirements
for communication center interface technologies by auto-
matically providing agents with client real-time activity
prior to mitiation of service contact.

The above-described system uses a presence protocol
such as IMMP-IETF RFC 2778 1n order to communicate
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to communicate active client status to a requesting agent. In
some cases, a third party providing a hosting server within
the operating network, which in that case would be the
Internet network, hosts the system.

According to another aspect of the above-described sys-
tem, an application 1s provided for enabling a client to
interact with communication-center resources using IMPP.
The application has an interactive client interface compo-
nent operable by the client for posting client data and for
receiving and displaying agent and interaction data from the
communication center, a brokering component for managing
client and communication center data and communication,
and a status momitoring and reporting component for moni-
toring and reporting communication center and client status.
The application 1s characterized 1n that a client using the user
interface 1s enabled to access and alter communication
center data, and also to initiate live interaction with the
communication center.

While presence information 1s flexible and useful for
reporting information about agents to clients and about
clients to agents, 1t has occurred to the imnventors that there
also exists an opportunity for using such a presence protocol
for managing the communication center itself 1n terms of
internal policy, member-to-member communication within
the center whether agent-to-agent, machine-to-machine,
agent-to-machine, or machine-to-agent.

A presence monitoring and reporting application 1s known
to the inventors and 1s used 1n a multimedia communication-
center environment to report presence information of net-
worked entities 1n real time. The application includes a
soltware agent for generating a presence information model;
a data store for storing presence information tuples; and a
monitor for detecting presence iformation updates and for
synchronizing the updates with information in the data store.
In a preferred embodiment the application 1s deployed and
integrated to a communication center inirastructure wherein
any given one or more of the entities may singularly or 1n
plural spawn one or more agents whereupon the agents each
spawn a container that 1s populated with current targeted
presence and state information 1n most recent updated form
and wherein the updates are synchronized with data in the
data store.

It 1s known to the imnventors that multimedia communica-
tion centers work with a wide variety of differing media
types and 1n many instances tend to separate those media
types 1nto separate queues for management reasons. For
example, COST calls and IPNT calls may occupy separate
queues as may e-mail and other media events. In more
modern IPNT-capable centers, the concept of virtual queu-
ing has recently been implemented in systems known to the
inventor, but necessarily prior art at the time of this appli-
cation. Virtual queuing 1s a concept of tokemzing informa-
tion about media events waiting 1n real queues and process-
ing those events (usually mixed) from the virtual queue by
priority of event and other criteria.

It has occurred to the inventors that using presence
reporting between communication-center entities can
change the way queue mformation 1s monitored as well as
the way information 1n the queue 1s processed with regard to
notification of other human and machine entities involved in
the processing and with regard to planning resources.

Therefore, what 1s clearly needed 1s a method and appa-
ratus that enables queue processing of multimedia events
from a master virtual queue, such that event requirements
including resources can be anticipated and aggregated 1f
necessary early on, before event processing, for the purpose
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ol enabling manipulation ahead of time of appropriate types
of and availability of resources to most quickly process the
waiting events.

SUMMARY OF THE INVENTION

In a preferred embodiment of the present invention a
soltware application for recommending workiorce resource
allocation 1 a communication center based on requirements
of events represented 1n a communication-center queue 1s
provided, comprising a {irst interface for making interface
with and accessing information from the queue, a second
interface for making interface with and accessing informa-
tion from a data source about workiorce availability and
state nformation, a processing component for processing
queue information and workiorce information, and a mes-
sage generation and delivery component for generating a
workiorce allocation recommendation based on results from
processing and sending the recommendation to a target
entity. The application i1s characterized 1n that the application
periodically accesses the queue and the data source to obtain
the most recent information for processing, and generates
periodic recommendations based on real-time requirements
of events and availability states of resources.

In some preferred embodiments communication-center
queue 1s a virtual queue capable of representing multimedia
events, and 1n some of these, represented events may include
COST calls, VoIP calls, e-mails, voice-mails, video calls,
session 1nitiation events, and IMPP-based communication
events.

In some embodiments the workiorce includes both live
agents and automated systems. Further, event requirements
may include media type, requested routing destination i1den-
tification, and event purpose information. In some cases the
first 1nterface includes a data network link from a server
hosting the application and a server hosting the queue. Also
in some cases the second interface includes a data network
link from a server hosting the application and a server
functioning as the data source hosting the workforce infor-
mation. Further, 1n some cases the data source may serve
information according to a presence protocol.

In some embodiments the processing component per-
forms a comparative analysis between the queue require-
ments and the workiorce information the results thereof used
to form the recommendation. Also 1n some embodiments the
recommendation 1s an IMPP-based message. Still further,
the target entity may be a supervising agent responsible for
workiorce allocation. In other cases the target entity may be
an automated system and the recommendation 1s a direct
order to that system.

In still further embodiments of the invention there may be
a third interface for making interface with and accessing
data from a historical database for the purpose of generating
probability statistics concerning incoming events yet to be
registered 1nto the queue, and in this case the generated
probability statistics may be used to help generate recom-
mendations. Also, the presence information may include
availability information, individual agent schedule informa-
tion, and resolute activity state information.

In another aspect of the invention, in a communication
center environment, an automated system for generating
workiorce resource allocation recommendations based on
requirements for queued events and current workiorce pres-
ence and state parameters 1s provided, comprising a {first
server having network access to the queued events, a second
server having network access to the first server and having
network access to the workiorce presence and state param-
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eters, and a software application running on the first server,
the application including a processing component for pro-
cessing queue mmformation and workiorce imformation; and
a message generation and delivery component for generating
a workiorce allocation recommendation based on results
from processing and sending the recommendation to a target
entity. The system 1s characterized 1n that the recommenda-
tion provides direction for allocation of resources ahead of
a time when the considered events would require actual
event handling.

In some embodiments of the system the communication-
center queue 1s a virtual queue capable of representing
multimedia events. Queued events may include COST calls,
VoIP calls, e-mails, voice-mails, video calls, and session
initiation events, and IMPP-based communication events.
The workforce may include both live agents and automated
systems, and current event requirements may include media
type, requested destination identification, and event purpose
information.

In some other embodiments of the system the workiorce
presence and state parameters are served by the second
server according to IMPP-based messaging. In some cases
the processing component performs a comparative analysis
between the queue requirements and the workiorce infor-
mation the results thereof used to form the recommendation.
The target entity may be a supervising agent responsible for
workiorce allocation, or an automated system and the rec-
ommendation 1s a direct order to that system. In some cases
the presence information includes availability information,
individual schedule information, and resolute activity state
information.

In yet another aspect of the mmvention a method for
anticipating resources needed for events represented 1n a
communication-center queue 1s provided, comprising steps
of (a) using a software application, accessing the queue to
gain access to requirements and parameters of events rep-
resented therein; (b) quantifying and sorting the accessed
requirements; (c) using the same soltware application,
accessing a data source to gain access to presence and state
information of center resources; (d) performing a compara-
tive analysis of requirements against available resources; (¢)
generating a resource allocation recommendation based on
the results of analysis; and (1) sending the recommendation
to a target enfity responsible for resource allocation.

In some embodiments of the method, 1 step (a), the
soltware application includes a first interface for making
interface with and accessing information from the queue; a
second interface for making interface with and accessing
information from a data source about workiorce availability
and state mnformation; a processing component for process-
ing queue information and workiorce information; and a
message generation and delivery component for generating
a workiorce allocation recommendation based on results
from processing and sending the recommendation to a target
entity. Also 1n some embodiments, 1n step (a), requirements
and parameters include media type, requested event desti-
nation identification, event origination identification and
event purpose information. In step (b) the requirements may
be prioritized by pre-selected criteria. Further, 1 step (c)
data access may be based on a push model. In further
embodiments, in step (¢), data access may be based on a pull
model. The data source may be a server.

In further embodiments of the, 1 step (c), the presence
and state information may include work schedules, shift
change information, and resolute activity states of diflering
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media types. Still further, 1n step (e), knowledge of un-
allocated resources may also be incorporated 1n recommen-
dation generation.

In some cases the target entity 1s a supervising agent. In

other cases the target entity may be an automated system and
the recommendation a direct order.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

10

FIG. 1 1s an overview ol a communication network
wherein reporting of communication-center presence nfor-
mation 1s practiced according to an embodiment of the
present mvention.

FIG. 2 1s a plan view of a client-side media-interface 15
containing status information according to an embodiment
of the present invention.

FIG. 3 1s a flow diagram illustrating client and system
procedural steps for practicing communication-center pres-
ence reporting according to an embodiment of the present 20
invention.

FIG. 4 1s an overview ol a communications network
wherein agent monitoring of client status 1s practiced
according to an embodiment of the present invention.

FIG. 5 1s a plan view of exemplary agent-side media- 25
interfaces 99 and 101 containing availability status and
callback parameters according to an embodiment of the
present mvention.

FIG. 6 1s a flow diagram illustrating agent and system
procedural steps for observing customer status and call back 30
preferences according to an embodiment of the present
invention.

FIG. 7 1s a flow diagram illustrating agent and system
procedural steps for observing customer status and call back
preferences according to an embodiment of the present 35
invention.

FIG. 8 1s an overview ol a communications network
wherein a personal interaction-center system 1s utilized
according to an embodiment of the present invention.

FIG. 9 1s a plan view of an interactive user interface 40
served by CIS 119 of FIG. 7 according to an embodiment of
the present imvention.

FIG. 10 1s an architectural overview of a communication
center enhanced with an IMP protocol according to an
embodiment of the invention. 45

FIG. 11 1s a block diagram illustrating function between
software and hardware components of the system of the
invention.

FIG. 12 1s a block diagram illustrating a multimedia
communication center queuing and routing system accord- 50
ing to an embodiment of the present invention.

FIG. 13 1s a process flow diagram 1illustrating basic steps
ol queue processing and resource allocation according to an

embodiment of the invention.
55

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In accordance with a preferred embodiment of the present
invention, the inventor provides a novel software-hardware 60
driven system for improving the reporting of communica-
tion-center presence mformation to prospective communi-
cation-center clients. The method and apparatus of the
present mvention 1s described in enabling detail below.

FIG. 1 1s an overview ol a communication network 352 65
wherein reporting of communication-center presence nfor-

mation 1s practiced according to an embodiment of the

8

present invention. Communication network 52 comprises, in
this example, a public-switched-telephone network (PSTN)
55, a data-packet-network (DPN) 61, a communication
center 21, and an exemplary user 9.

PSTN 55, 1n this example, represents a preferred network
connecting all connection-oriented-switched-telephony
(COST) clients who call into communication center 21 for
the purpose of doing business with the center. In another
embodiment, a private telephone network may be utilized 1n
place of or in combination with PSTN 535. The inventor
chooses PSTN because of 1ts high public-access character-
1stic.

A local telephony switch (LSW) 59 1s 1illustrated within
PSTN 55 and represents automated switching capability
within the network. LSW 59 may be an Automatic Call
Distributor (ACD), a Public Branch Exchange (PBX), or any
other type of telephony switching apparatus, 1in the broadest
sense, including but not limited to DNT type switches/
gateways as used i VoIP etc. LSW 59 1s enhanced for
computer-telephony-integration (CTI) by a CTI processor
62 connected thereto by a C'11 connection. LSW 59 and CT1I
processor 62 may encompass various communication func-
tionalities made available at network level by communica-
tion center 21. For example, an instance of CTI software
known to the inventor and termed Transaction Server (T'S)
1s provided within CTI processor 62 and adapted to enable
communication-center 21 to certain call-switching and rout-
ing aspects performed by LSW 59. LSW 39 1s connected to
a central telephony switch (CSW) 53, illustrated within
communication center 21, by a COST telephony trunk 57.
CSW 53 may be any one of several types of call processing
switches as previously described with respect to LSW 59
above.

CSW 53 1s enhanced by a CT1 processor 65, which 1s
connected thereto by a C11 connection as was described
with reference to LSW 59. CTI processor 65 also has an
instance of TS soltware provided therein and adapted to
communicate with TS software of processor 62. Processors
62 (network) and 65 (communication center) are connected
by virtue of a separate data network 64 enabling the above-
described communication between TS instances. By using
network 64 to connect processor 62 and 65, communication
center 21 may, in addition to controlling call switching and
routing within PSTN 35, receirve imnformation about callers
ahead of actual calls arnving at CSW 33 for internal
processing. This enhancement 1s known as double-dipping
by the mventors.

DPN 61 1s, in this example, the well-known Internet
network and will hereinatiter be termed Internet 61. Internet
61 facilitates all Internet-protocol (IP) callers reaching com-
munication center 21 through the Internet. Internet 61 may
instead be a private or corporate Wide Area Network
(WAN), or any other type of DPN as long as Internet
communication protocols are supported. The inventor
chooses Internet 61 as a preferred network because of 1ts
high public-access characteristic. IP callers calling into
communication center 21 may interface from any Internet-
connected server, which provides network access to com-
munication center 21. Moreover, there may be many such
servers distributed throughout network 61, each server being
a point ol access.

Internet 61 has an Internet backbone 13 1llustrated therein.
Backbone 13 represents all the lines, equipment, and con-
nection points making up the Internet network as a whole,
including sub networks. A Web Server (WS) 13 1s provided
within Internet 61 and 1s connected to backbone 13. WS 135
1s adapted as an Internet file server as 1s known in the art. WS
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15 represents one of a possible plurality of distributed
customer-interfacing servers as described above. WS 135
serves electronic information pages, termed Web pages 1n
the art, to requesting users. WS 13 1s 1n this example hosted
by the enftity hosting communication center 21 and 1s
utilized as a customer-interfacing server.

WS 15 1s enhanced with a software instance termed
Web-Presence-Software (WPS) 16, which enables prospec-
tive customers of communication-center 21 to view com-

munication-center status related to agent availability for a
call before deciding whether or not to actually place a call
to communication center 21. More about WPS 16 1s pro-
vided later 1n this specification.

An exemplary user, illustrated herein as a PC 1con labeled
with the element number 9, 1s connected to Internet back-
bone 13 by virtue of an Internet connection-line 11. User 9
1s assumed, 1n this example, to be accessing WS 15 through
standard Internet-connection capabilities as are known 1n the
art. Typically, user 9 would obtain access to WS 15 through
a dial-up connection utilizing an Internet-service-provider
(ISP) and PSTN 35. However, there are many other means
which may be used to obtain an Internet session with WS 15,
many ol which may not require dialing, e.g. DSL, cable
modems etc. User 9 may utilize some other Internet-capable
appliance than the PC illustrated herein. Likewise, connec-
tion line 11 may be a wireless link, a cable-modem connec-
tion, or any other known Internet connection means.

An 1nstance of software termed Customer-Presence-Soft-
ware (CPS) 10 1s provided to execute on customer-premise-
equipment (CPE), which in this case 1s a PC operated by user
9. CPS 10 1s adapted to integrate communication-center
status 1nformation into a customer’s electronic interface,
which 1s typically an electronic-information-page (Web
page) served to the customer by WS 15 upon the customer’s
request. CPS 10 1s an optional implementation 1n this
example and 1s described 1n more detail later in this speci-
fication.

Communication center 21 has an Internet Protocol Router
(IPR) 25 1illustrated therein and adapted to handle incoming
communication events sourced from WS 15 or any other
interfacing Web server over network connection 19. IPR 25
routes incoming events to agent workstations adapted to
receive the events. Agent workstations 27, 29, and 31 are
illustrated within commumnication center 21 and adapted for
communication-center activity covering both IP and COST
transactions.

Agent telephones 39 (workstation 27), 41 (workstation
29), and 37 (workstation 31) are provided to handle COST
communication events. Telephones 39, 41, and 37 are con-
nected to CSW 353 by internal telephony wiring 435. Each
agent workstation 27, 29, and 31 has a personal computer/
video-display unit (PC/VDU) provided therein and adapted
for handling IP communication events and for receiving

information about callers calling from PSTN 55. These are
PC/VDU 33, PC/VDU 35, and PC/VDU 43 respectively.

PC/VDU’s 39, 35, and 43 are connected to a Local-Area-
Network (LAN) 23. LAN 23 is, 1n this case, enhanced for
Internet communication. IPR 25 1s connected to LAN 23 and
functions as an event router as previously described above.
Other equipment may also be connected to LAN 23 such as
a customer information server (CIS), a statistical server, and
other communication-center systems and equipment not
shown here but assumed to be present. Processor 63 1s
connected to LAN 23 by a LAN connection 67. In this way,
information about COST callers being handled at LSW 59
may be routed over LAN 23 to destination PC/VDUs such
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as PC/VDU 35 1n station 29 for example. Information about
COST callers can also be handled by CSW 53 and routed
over LAN 23 to destinations.

It will be apparent to one with skill 1n the art, that there
may be many more workstations manned by communica-
tion-center agents than are illustrated in this embodiment
without departing from the spirit and scope of the present
invention. Similarly, there may be many more CT1 functions
represented herein without departing from the spirit and
scope of the present invention. For example, IVR capability
may be present at LSW 59, as well as at CSW 53. Automated
systems such as automated fax systems and e-mail systems
may also be present. There are many possibilities.

A status server 49 1s provided within communication
center 21 and adapted to monitor agent status and availabil-
ity for receiving imcoming communication events. Status
server 49 1s connected to LAN 23 by virtue of a LAN
connection and monitors status at each workstation 27-31.
Software used for this purpose 1s not illustrated in this
embodiment, but may be assumed to be present and opera-
tional within server 49. Agents manning stations 27-31 may
monitored as to how many calls are 1n their respective
queues whether they are COST queues, IP queues, or virtual
queues of either type. Estimated waiting times for each
queue of each agent are determined using call-handling
statistics available within center 21. The information gath-
ered to be made available to users may also be more
extensive 1n scope, involving status of groups of agents and
the like. Server 49 1s capable of monitoring the status of each
agent 1n real-time, but for practical purposes, may perform
periodic status checks on a frequent basis such that real-time
parameters are closely emulated. All current status informa-
tion for every agent logged on to LAN 23 1s compiled by

server 49 and maintained as long as it 1s current.

An instance ol Communication-Center-Presence Soft-
ware (CCPS) 50 1s provided within server 49 and adapted to
interface with agent-monitoring software per instance of
client request itiated through WS 15. Status server 49 is,
in this embodiment connected directly to WS 135 by a
separate high-speed data link 20. This implementation 1s not
specifically required to practice the present invention; how-
ever the presence of link 20 enhances server-to-server coms-
munication. In the absence of data link 20, all communica-
tion between WS 15 and status server 49 would be
conducted over Internet connection line 19, through IPR 25,
and over LAN 23.

In practice of the present invention in one preferred
embodiment, user 9 accesses Internet 61 over Internet con-
nection line 11 and logs into WS 15. WS 15 serves a Web
page as a response to a request from user 9. The Web page
requested 1s hosted by the entity hosting communication
center 21 and therefore contains information about commu-
nication center 21 including contact links, product informa-
tion, telephone numbers, and any other pertinent information
that may be found on a customer interface. In addition to the
more typical information contained in the Web page repre-
senting communication center 21, a Web form (not shown)
1s made available for the purpose of taking a user’s status
request before requiring the user to place an actual call or
initiate any contact with center 21.

The Web form, which 1s part of WPS 16, allows a user to
enter such information as a product description, profile
information, or a purpose for the desired contact with
communication center 21. WPS 16, upon recerving and
registering a request from user 9 sends an instant message/
request over high-speed data link 20 to status server 49.
CCPS 50 parses the request and obtains the most current
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status information from server 49 that matches the intent of
the request. For example, 1f user 9 desires to purchase a
four-wheel drive pickup, and commumnication center 21 1s a
car dealership, then CCPS 50 will only obtain status infor-
mation connected to those agents within center 21 respon-
sible for four-wheel drive sales.

Once status mnformation i1s obtained by server 49, 1t 1s sent
in the form of a response from server 49 to WS 135 where-
upon 1t may be made available to user 9. In another
embodiment, the status response may be sent to user 9 along
with a subsequent Web page whereupon the information 1s
caused to be a part of the web page at the location of user
9. In this case, CPS 10 would incorporate the information
into the display of the subsequent Web page.

In still another embodiment, CCPS 50 may obtain all of
the current agent-status information available from commu-
nication center 21 and send 1t to WS 15 over link 20 on a
periodic or real-time basis. WPS 16 would, 1n this case, the
enhanced with a filtering capability of filtering status infor-
mation that closely matches a user request. Also 1n this case,
an instant message would not need to be sent from WS 135
to status server 49.

In a simple embodiment, status information viewable by
user 9 would include any listed agents, number of calls in
their queues, and estimated time waiting for agent availabil-
ity with respect to each queue. For example, agent JIM may
have 5 COST calls waiting, 5 IP calls waiting, and 8
unanswered e-mails. Therefore, agent Jim may be consid-
ered unavailable for immediate service. An estimated time
waiting for Jim to respond may be averaged over all his
media types, or maybe specified for each media type. User
9 may 1nitiate a refresh action 1n order to obtain an update
of status information. Contact links and other options may
be presented in association with listed agents and agent
status figures.

An 1terface of the type described above enables users to
essentially browse agent-availability statistics before 1niti-
ating any type of contact with communication center 21. In
the event that a response message or downloaded interface
reveals an available agent, user 9 could mitiate contact with
that agent using provided contact links or information.

It will be apparent to one with skill in the art that there are
many configuration possibilities that exist with respect to
reporting agent-availability status of agents within commu-
nication center 21 to requesting user 9 without departing
from the spirit and scope of the present invention. Instant
messaging or embedding the information into Web pages
before or after download are techniques which may be
employed to practice the present invention. Likewise, the
status information may be made a part of a Web browser’s
tool bar or caused to open 1n an interactive window that pops
up on a user’s screen when the data 1s ready for display. In

still another embodiment user station 9 may contact IPR 25
via connection 11, 13, 19 and retrieve pertinent information
maintained through CCPS 50. This data may be displayed
independently or integrated with a Web page from server 15.
The functionality of WPS 16 at Web server 15 1n retrieving
information from communication center 21 via CCPS 50 1s
but a single example of how a system according to the
present invention may function. It has been described that
similar functionality may be provided by CPS 10 at a client
station, and that there 1s no limitation to the client station
operating only through a Web server. In a broad sense, the
means of commumnication of client station 9 with commu-
nication center 21 1s not limiting to the invention. The
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cooperation of gathering software (CCPS 50) at a commu-
nication center with an interface software (CPS 10) at a
client station 1s novel.

In a further aspect, there are a variety of ways that the
client stations 1n such a system may become enabled. In the
system wherein retrieval of communication center status
info 1s by software (WPS 16) at server 15, there 1s no need
for additional software at the client station. A conventional
browser will do. In the cases wherein software CPS 10 1s
enabled at a client station, that software may be sent to a
client on a CD (for example), sent to the client in the
background on accessing a Web page at server 15, down-
loaded intentionally by a client at station 9 as a plug-in to a
Web browser, and 1n other ways as well.

FIG. 2 1s a plan view of a client-side media-interface 69
that contains status information according to an embodiment
of the present invention. Interface 69 1s an exemplary
representation of a customer interface displaying agent-
availability status after 1t has been requested and delivered.
Interface 69 may be an integrated part of a Web page (incl.
¢.g. script, Java, Java script, X-Windows script, plug-in etc.
etc.), a pop-up information window, an instant message
interface, or any other mechanism of computerized display.

In one embodiment, interface 69 1s a product of CPS 10
of FIG. 1. In this embodiment, WPS 16 of FIG. 1 sends
agent-availability information to user 9 over Internet con-
nection 11, 13, 19, and CPS 10 incorporates information into
an iteractive display-window or into the actual Web page
served by server 15. In another embodiment, interface 69 1s
a product of WPS 16 1n FIG. 1 and 1s embedded into the
actual Web page before it 1s served to user 9. In still another
embodiment, interface 69 i1s a product of WPS 16 and 1s
served to user 9 in the form of a standard instant-message
interface using any of several known protocols. In this basic
example, agent-availability status 1s generalized to a group
of agents and displayed as 3 parameters. These are a number
of available agents 71, a number of calls waiting 73, and an
estimated hold time 75. In this case the information repre-
sents the most basic information available for the target
group of agents. In this case there are 12 available agents
that are handling the subject of request resulting in 1intertace
69. There are 25 calls waiting 1n a queue shared by the 12
available agents. The average estimated hold time for one of
the 12 agents to respond to an immediately placed call 1s 2
minutes and 10 seconds. In this example, three interactive
options are presented within interface 69, in this case, below
the agent-availability information. A contact option 72 1s
provided to allow a viewing customer to initiate an IP-to-1P
telephone call, or an IP-to-COST telephone call. A contact
option 74 enables a viewing customer to send an e-mail,
which would be routed to one of the 12 available agents. A
contact option 76 enables a viewing customer to 1nitiate a
callback from one of the 12 available agents. Using callback
option 76 enables an invoking user to be entered into a
virtual queue. A user 1n this case may expect a callback at
approximately 2 minutes and 10 seconds after mitiating the
contact. In actual practice, the availability and variety of
interactive contact options 1s dependent upon enterprise
rules and available media. One with skill in the art will
recognize that there are many alternative display scenarios
which may be used with interface 69.

In a more advanced case, interface 69 may contain much
more detailed information 1including information that a spe-
cific to a user request imvoking the interface. For example,
cach of the available agents 71 may be listed separately
instead of collectively as illustrated herein. The number of
calls waitting may be broken down to reflect the exact
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number of calls waiting for each available agent. Further-
more, estimated hold times may be determined individually
for each busy agent. Likewise, additional information about
agents may be listed such as skill levels, language prefer-
ences, ranking within the organization, and so on. The level
at which detailed agent-availability data may be compiled
and presented depends entirely on the sophistication and
configuration of agent momitoring soitware in use within
communication center.

FIG. 3 1s a flow diagram illustrating client and system
procedural steps for practicing communication-center pres-
ence reporting according to an embodiment of the present
invention. At step 77, the user logs onto a DPN, which 1n a
preferred case, 1s the Internet network. At step 79, the user
of step 77 navigates to a Web site hosted by a communica-
tion center that the user desires to contact. At this point, a
Web form may be present on a main Web page of the Web
site navigated to 1n step 79. Such a Web form would prompt
a user for his or her intent or reason for the desired contact.
These reasons are as wide-ranging as are enterprises that
might host such a Web form. For example, a list of product
descriptions may be presented for selection. Levels of con-
tact priority may be established in the case of priority
queuing, amongst others possibly based on user 1D. Avail-
able options are limited only by enterprise rules.

At step 81, a user enters the information solicited from
him or her by the above-described Web form. At step 83, the
user submits the Web form. At step 84, a Web presence
server analogous to Web server 15 of FIG. 1 receives the
request sent by the user of step 83. At step 85, the Web
presence server forwards the request received 1n step 84 to

a communication-center presence server analogous to server
49 of FIG. 1.

At this point, software analogous to CCPS 50 of FIG. 1
analyzes the received request and pulls the most current
agent-availability data for the purpose of servicing the
request. At step 86, the applicable data 1s sent 1n the form of
a response back to the Web presence server of step 85. It 1s
noted herein, that this communication between servers may
occur over a separate high-speed data line as was described
in reference to FIG. 1 above. Moreover, the server-to-server
transaction may follow known request/response models
used 1n Internet transactions.

When the applicable data 1s received at the Web presence
server, software analogous to WPS 10 of FIG. 1 may
integrate the information into a subsequent Web page to be
sent back to the user of step 77, or 1t may formulate the
response as an instant message, which 1s immediately dis-
patched act to user 77. At step 87 then, the applicable data
1s delivered to the user of step 77 and 1s displayed as an
interactive interface analogous to interface 69 of FIG. 2 at
step 89. At this point, the user of step 77 may nitiate contact
with the target communication center or wait for a better
time for contact initiation based on user-analysis of the
received data. It 1s also noted herein that the user requesting,
the data may refresh his or her request periodically to obtain
the most current agent-availability data during a session
period. In some cases, the requesting user may receive
streaming data in real-time showing continual changes 1n
agent-availability status over the time spent viewing the
interface.

It will be apparent to one with skill in the art, that the
customer/system process steps illustrated i this example
may be altered 1n description and order without departing,
from the spirit and scope of the present imvention. For
example, the Web presence server of step 84 may have a
local access to the most current agent-availability data at the
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instant of receiving a request. This was described an
embodiment wherein agent-availability data from the target
communication center 1s periodically pushed or continually
streamed to the Web presence server. Moreover, the agent-
availability data may be integrated into a Web page at server
side or client side dependent upon software implementation.
In one embodiment, the entire transaction process from
request to response and display 1s conducted using an instant
message protocol.

The method and apparatus of the present invention may
be practiced on the Internet, a private or corporate WAN or
LAN network or 1n any combination thereof. Web server 15
of FIG. 1 may be hosted by a single communication center
or shared by a plurality of communication centers. In the
latter case, 1t 1s more likely that agent-availability data will
be pulled from the providing communication centers rather
than pushed to the central location.

Client-Status Monitoring Capabilities

In another aspect of the present invention an enhancement
1s provided that enables agents operating from within com-
munications-centers to monitor client availability status for
the purpose of callback optimization. In particular, in cases
where the client has many media available, a collection of all
media statuses 1s generated, and then presented as an amal-
gamated status to an agent or robotic agent. Additionally, the
preferred mode and time for a back connection may be
available as well.

In one aspect of the system, client on-/ofi-line status
information and the client’s callback preferences are
obtained at the same time using the same protocol. In
another aspect of the system, client on-/ofl-line status infor-
mation and the client’s callback preferences are obtained
independently, for instance using a presence service such as
ICQ™ for the on-/off-line status information and HTTP or
WAP for obtaiming the client’s callback preferences, or for
instance during a previous communication between the
client and an agent of the communication center.

In one aspect of the system, client-status imnformation 1s
obtained from a single client terminal, such as a PC. In
another aspect of the system, partial client-status 1nforma-
tion 1s obtained from multiple independent client terminals,
such as a PC and a cellular phone, and combined to provide
complete client-status information to the subscribing agent.
In one aspect of the system, client on-/ofl-line status infor-
mation 1s obtained concerning a single terminal device, such
as a PC. In another aspect of the system, client on-/ofi-line
status 1nformation 1s obtained concerning multiple indepen-
dent terminal devices, such as a PC and a cellular phone, and
combined to provide complete client on-/ofl-line status
information.

In one aspect of the system, client-status mnformation 1s
obtained using a single protocol, such as ICQ™. In another
aspect of the system, partial client-status information 1is
obtained using multiple protocols, such as ICQ™ and MSN
Messenger Service™, and combined to provide complete
client-status information to the subscribing agent. In one
aspect of the system, client-status information i1s obtained
via a single network, such as the Internet network. In another
aspect of the system, partial client-status information 1is
obtained via multiple networks, such as the Internet network
and the cellular network, and combined to provide complete
client-status 1information to the subscribing agent.

FIG. 4 1s an overview of a communications network 92
wherein agent momtoring of client status 1s practiced
according to an aspect of the present invention. Communi-
cation network 92 1s somewhat analogous to communica-
tions network 52 of FIG. 1 above in terms of basic archi-
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tecture and software implementation. Elements of network
52, which are not modified for the purpose of enabling the
present invention, are not re-introduced with new element
numbers. Newly provided or modified elements used in the
practice of the present invention are introduced herein
having new element numbers.

Communication network 92 comprises PSTN 55, DPN

61, communication center 21, and an exemplary user 9 as
described above with reference to network 52 of FIG. 1.

PSTN 55, as described 1n the example of FIG. 1, repre-
sents a preferred network connecting all connection-ori-
ented-switched-telephony (COST) clients whom call into
communication center 21 for the purpose of doing business
with the center. In another case, a private telephone network
may be utilized in place of or in combination with PSTN 55.
The mventor chooses PSTN 35 because of 1ts high public-
access characteristic.

LSW 359, illustrated within PSTN 55 and represents
automated switching capability within the network. LSW 59
may be an Automatic Call Distributor (ACD), a Public
Branch Exchange (PBX), or any other type of telephony
switching apparatus, in the broadest sense, including but not
limited to DNT type switches/gateways as used i Voice
over IP (VoIP) etc. as was previously described. LSW 59 1s
CTI enhanced by CTI processor 62 connected thereto by a
CTI connection. TS software provided within CTT1 processor
62 ecnables communication center 21 to control certain
call-switching and routing aspects performed by LSW 59 as
was described 1n FIG. 1.

LSW 59 1s connected to CSW 53, illustrated within
communication center 21, by COST telephony trunk 57.
CSW 53 may be any of several types of call processing
switches as previously described with respect to LSW 59
above. CSW 53 1s enhanced by CTI processor 65, which 1s
connected thereto by a C11 connection as was described
with reference to LSW 59. CTI processor 65 also has an
instance of TS soltware provided thereimn and adapted to
communicate with TS software of processor 62. Data net-
work 64 provides a capability of double dipping described in
FIG. 1 above. Internet 61 facilitates all Internet-protocol (IP)
callers reaching communication center 21 through the Inter-
net. Internet 61 may be a private or corporate Wide Area
Network (WAN) or any other type of DPN as long as
Internet communication protocols are supported. The inven-
tor chooses Internet 61 as a preferred network because of its
high public-access characteristic, as stated with reference to
FIG. 1. IP callers calling into communication center 21 may
interface from any Internet-connected server, which pro-
vides network access to communication center 21. More-
over, there may be many such servers distributed throughout
network 61, each server being a point of access. Internet 61
1s represented by Internet backbone 13, which represents all
the lines, equipment, and connection points making up the
Internet network as a whole, icluding sub networks.

Status server 49 1s illustrated in this example as having a
communication-center-presence-server CCPS 94 (software)
installed therein, which 1s an enhanced version of CCPS 50
described 1n the example of FIG. 1. CCPS 94 not only
provides clients with agent status information over the
WWW, but also allows agents working within center 21 the
capability of subscribing to client status information. More
detail regarding the just-described enhancement 1s provided
below.

In this example, there are 2 exemplary file servers illus-
trated as connected to Internet backbone 13. These are a
customer presence server (CPS) 95 and a foreign presence

server (FPS) 93. It 1s noted herein that CPS 95 effectively
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replaces WS 15 of FIG. 1 and can be assumed to provide the
formerly-described functionality of server 15 and associated
web presence server (WPS software) 16 of the same
example. CPS 95 functions as a file server enhanced with an
instance of software (SW) 97, which may be described, 1n
this embodiment as CPS software 97. CPS server 95 1s, 1n
this example, hosted by the same entity hosting communi-
cation center 21 and 1s utilized as a customer/agent interface.

CPS SW 97 15 enhanced for the purpose of allowing an
agent to subscribe to real-time customer availability infor-
mation as 1t applies to the remote station occupied by the
customer. In this case, the station refers to remote PC 9, also
referred to as user 9 1n this specification. User 9 1s connected
to backbone 13 by Internet-access line 11, as was described
with reference to FIG. 1. CPS 95 1s optional 1n this example
and not specifically required in order to practice the present
ivention. CPS 95 represents a collection server that 1s
utilized for collecting and organizing user status-states,
which may be subscribed to or otherwise accessed by agents
ol center 21.

FPS server 93 1s adapted as a third-party server similar to
those employed by well-known chat and instant messaging
services. FPS 93 may be assumed to have software 1nstalled
therein, and 1s adapted to organize instant communication
between clients using a supported instant messaging service
operating under a known protocol such as RFEC2778 as was
described 1n the example of FIG. 1. It 1s noted in this
example, that CPS server 95 1s connected to status server 49
within communication center 21 by high-speed data con-
nection 20. A second high-speed data connection 19 1s
provided for connecting FPS server 93 to status server 49. In
this respect, status server 49 has access capability to both
CPS 95 and FPS 93. It 1s similarly noted herein, that
high-speed data-access lines connecting server 49 to servers
95 and 93 are not required 1n order to practice the present
invention. Server 49 may 1instead of adapted to connect to
Internet backbone 13 using a 24x7 or a switched Internet
connection.

In this embodiment, CPS 95 1s hosted by center 21 and
adapted to function in much the same way as FPS 93. That
1s to say that CPS 95 i1s a central facility for iteraction. In
one embodiment of the present invention, CPS 95 1s not
present and CPS SW 97 1s instead distributed directly to
client machines, as in this case, CPS SW 97 1illustrated as
installed i PC 9. It 1s noted herein that the functionality of
CPS 10 of FIG. 1 1s included 1n the enhanced version, or
CPS SW 97 shown on PC 9. In the absence of server 95, with
client machines enhanced by SW 97, CCPS 94 interacts
directly with the customer.

User 9 may be assumed, 1n this example, to be accessing
cither FPS 93, or CPS 95 for the purpose of determining
agent status information as described in FIG. 1 and for
making status information available to subscribing agents.

IPR 25 handles incoming message events sourced from
FPS 93 and/or CPS 95. Other than enhanced functionality
represented by server 49 running CCPS 94 and dual con-
nection capability from server 49 to CPS 95 and FPS 93,
communication center 21 operates 1dentically to the center
(21) described 1 FIG. 1 including the configuration of
agent’s workstations and so on. Therefore, detailed re-
description of the agent’s operating environment (worksta-
tions, LAN connectivity, etc) need not be provided 1n this
example.

In one embodiment of the present invention, PC 9 has a
known instant-messaging soltware application installed
therein and adapted to use FPS 93 as a centralized commu-
nication server. An example of one such messaging service
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would be the well-known ICQ™service. In this case, CCPS
94 running on status server 49 1s adapted to support the
particular instant-messaging application employed by user 9
and supported at FPS 93. The instant-messaging application
1s, ol course, assumed to be executing on the client machine,
shown here as FPS-SW 97. For example, CCPS 94 may be
adapted to recognize various descriptive states-of-activity
represented at FPS 93 and associated with real-time com-
munication states of connected users, in this case user 9.
Examples of such states available through instant messaging
services 1nclude indications of whether user 9 may be
ofl-line or online. Other status indications such as “user 1s
away’’ or “do not disturb” may also be included as standard
status 1indications available with known messaging services.

CCPS 94 may be adapted to integrate an enhanced
package of status indicators associated with communication-
center use 1nto software running on FPS 93 and on user
station 9 such that user station 9 may communicate a variety
of enhanced status messages to subscribing agents within
communication center 21. It 1s also noted herein, that the
functionality of agent-status indication as taught in FIG. 1-3
above may be mtegrated into software at FPS 93 and at user
station 9 without departing from the spirit and scope of the
present mvention. One example of an enhanced user-status
indication that may be associated with communication cen-
ter 21 may be an indication that user 9 i1s temporarily away
and preferred contact 1s by cellular phone during this status
period. Of course, the cellular phone number of user 9 would
be provided as part of the indication. A communication-
center agent, for example, an agent operating PC 43 within
workstation 31 may subscribe to FPS 93 utilizing LAN 23,
server 49, and high-speed data link 19.

In this case, the agent 1n question may be 1n various states
of communication with a plurality of users connected to
have FPS 93. According to a push model, user-status indi-
cations may be pushed in the form of periodic instant
messages to PC 43, where they may be viewed by the
monitoring agent. The monitoring agent may decide which
callback options are appropriate based on user-status indi-
cation contained within the content of the instant message.
That may be done by other protocol than just IM, e.g. HT'TP,
WAP, IPNT etc.

According to a pull case, the agent operating PC 43 may
subscribe to an interface (not shown) served by FPS 93 such
that current status indications are contamned within the
interface and viewable on PC 43. In this embodiment, status
server 49 executing CCPS 94 provides interactive interfaces
for both clients and agents for the purpose of viewing status.
Also 1n this embodiment, status server 49 executing CCPS
94 may facilitate COST outbound dialing from agent to
client through CSW 53 by virtue of connection 51.

An agent operating at one ol connected workstations
27-31 may subscribe to real-time status reports associated
with a plurality of users connected to FPS 93. Subscription
may be defined as an active state of dialog established
between an agent and the connected users. The dialog states
may be 1nitiated and established by users contacting agents
through the method of the present invention. Therefore,
users who have connected to FPS 93 and have mitiated
contact with an agent of communication center 21 may be
considered for status reporting until the purpose of the
dialog 1s achieved or the user 1s no longer connected to FPS
93.

In some cases, the agent user will not be a human agent
but will be a special purpose server (not shown) providing,
some very specific services. One example of such a special
server 1s a callback server that automatically imitiates call-
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back calls to a customer 9 based on that user’s callback
preferences and routes the call to an agent after the customer
answers. Another example of such a special purpose server
1s a server that monitors the communication center’s status
and, on request of the customer 9, sends an alert to the
customer when the communication center’s status matches
specific conditions, for mstance when the average waiting
time 1s smaller than three minutes.

In a preferred embodiment, there can be multiple FPS and
CPS servers 1n network 92. There can for instance be one
FPS 93 for every third-party presence service that 1s being
used 1n the communication center. There can be for instance
an FPS 93 that 1s able to obtain the cellular on-/off-line status
of the customer’s mobile (not shown).

In another embodiment, the customer can have multiple
terminal devices such as a PC 9 and a cellular phone (not
shown). For each type of terminal equipment there can be a
different FPS 93 to obtain the on-/of-line status of the
customer. By combining these partial statuses (SW not
shown), for instance 1n CCPS 94, a complete customer status
can be presented to the subscribing agent. In one aspect, the
CCPS 94 can combine the presence information of the
customer. In another aspect, the customer’s PC 9 can com-
bine the presence information. Take for instance the case
where the PC 1s equipped with a modem-board and where
the customer’s telephony 1s also connected to that same
modem-board. In this case, the client’s PC 9 can combine
the client’s on-/ofl-line status for the customer’s fixed line
and for the customer’s internet access and his ability to
participate in a chat session or a net-meeting, etc.

In some cases the agent doesn’t necessarily have to
subscribe for agent status 1nfo to the CPS or FPS, the CCPS
could take over this job (e.g. agent doesn’t use IMPP to
subscribe but proprietary protocol). In the latter case the
CCPS could subscribe to the CPS or FPS. Generally, 1t 1s
better to have a call center node subscribe to all different
types of CPS and FPS nodes, because there 1s a need or
preference, to combine the customer status information from
those diflerent nodes 1into one presentation for the agent. In
some other cases, this CCPS functionality could run on a
dedicated node, could be combined with other functionality
on a separate node (e.g. embedding the status information 1n
web-page), could run on the agents workstation (or node 1n
case ol automated agent), etc.

In another aspect of the present invention, CPS 935 execut-
ing CPS SW 97 functions as a status broker in much the
same way as FPS 93. The exception being that CPS 95 1s
provided as a dedicated customer interface for the sole
purpose of communication with communication center 21.
In this aspect, the mstant messaging application, SW 97, 1s
proprietary and contains all of the status options and com-
munications options supported by center 21 and does not
have to be integrated with an existing instant messaging
service. Provision of CPS 95 executing CPS SW 97 enables
an agent operating one of workstations 27-31 within center
21 to subscribe to a single interface containing real-time or
periodically updated status reports concerning all of the
connected users which may be 1n dialog with the agent. In
one embodiment, 1nstant messages may be propagated 1n a
push model as described above, 1nstead of having subscrip-
tion to an interactive interface.

Although 1n many cases the agent will not be communi-
cating synchronously with the customer while receiving
these customer’s status info, 1t 1s possible to allow that, for
example 1in cases where both the agent and the client need to
do something, while communicating as well.
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As previously described above, CPS 95 1s optional and 1s
intended to represent the central “place of status exchange™
between agents and users, including but not limited to
requests, etc. for dialog. According to another embodiment
of the present invention CPS SW 97 1s distributed directly to
client PC stations similar to PC 9 as 1llustrated herein. In this
case, status server 49 executing CCPS 94 functions as an
instant message broker (1.e. proxy) between agents operating
workstations 27-31 and users represented herein as user 9. In
this case user 9 would log into a web server analogous to
web server 15 of FIG. 1 for the purpose of initiating contact
with communication center 21. Because and interfacing
server 1s used to interface a plurality of users to communi-
cation center 21, both 1instant message type status reports and
status reports contained with an electronic information pages
(web pages) are possible.

In some cases, signaling may be sent over the IM proto-
col, although typically, the other media will provide their
own protocol, which will be used respectively, such as

H.323 or SIP for IPNT.

In still another embodiment, user 9 1nitiates direct contact
to communication center 21 by virtue of a client-installed
version of CPS SW 97, which would contain all of the
appropriate contact mechanisms needed to effect IP-to-1IP or
[P-t0-COST connections over the appropriate network paths
to center 21. In this embodiment, server 49 executing CCPS
94 may still be used as an agent-interface server, to which
agents operating stations 27-31 may subscribe to be in order
to view current user status, including but not limited to
[P-to-IP events. It 1s noted herein, that IP-to-COST events
would arrive at communication center 21 after having been
routed through PSTN 55 through an appropriate gateway.
However, when such events arrive at CSW 53 {for internal
routing, a channel may be opened from server 49 to the
node, which i1s in this case PC 9, from which the incoming
event originated i1 the addressing information is included 1n
the arriving COST event. In this scenario, an agent may
interact with a user from a COST telephone and view that
user’s status information simultaneously. If for some reason
the agent must terminate the call, the agent may still
subscribe user’s online status through the connection estab-
lished to PC 9 by server 49. Even though there 1s no active
communication between the contacted agent and the initi-
ating user status regarding connectivity state, callback
istructions, and so on i1s immediately available to the
contacted agent. Sumilarly, agent availability and estimated
time of response reports associated with the contacted agent
are available to user 9 as long as the connection between
user 9 and server 49 1s open.

In another embodiment, the on-/off-line status informa-
tion for user 9 will reach the communication center 21
independently from the callback preference information for
that user 9. In one aspect, user 9 can be mvited to fill out
some form on a web page 1 order to specily callback
preferences. In still another aspect, an agent can be feeding
the customer preferences to the system during a communi-
cation with that customer 9. In these aspects, the callback
preference information can be combined with the on-/ofl-
line status information. In one aspect, the web page can be
accessed by the customer using a PC. In another aspect, the
web page can be accessed using a mobile device that 1s for
instance WAP enabled. In one aspect, the web-page can be
hosted by the FPS 93 or the CPS 95. In another aspect, 1t can
be hosted by another server (not shown).

In still another embodiment, the customer’s preferred
third-party presence service can be part of the callback
preferences. There are many third-party presence services

10

15

20

25

30

35

40

45

50

55

60

65

20

such as, but not limited to, ICQ™ and MSN Messenger
Service™, A user 9 that 1s a member of one these presence
services, can allow agents of the communication center to
monitor 1t’s presence status by communicating it’s preferred
presence service to the communication center. In an aspect
of the mvention a customer that 1sn’t a member of a
third-party presence service can be allowed by the commu-
nication center to download the tools for a communication
center specific presence service.

FIG. 5 1s a simplified logical connection diagram 1llus-
trating functionality of principally software elements in an
embodiment of the present invention. In FIG. § CCPS 119
1s 1llustrated as operable 1n a communication center 117 for
receiving status from client devices and other information to
be provided to agents. As described above, the agents may
be live agents or robotic agents.

In FIG. 5 there are two clients (persons) labeled Client 1
and Client 2. There are four client devices 129, 133, 137, and
125, shown 1n FIG. 5. Client 1 has a PC 129 at his home,
which executes an instance of FPS-SW 131, which 1s, 1n this
case, AOL. Client 1 also has a PC 137 at his oflice executing
an mstance of CPS-SW 195. CPS-SW 139 1s provided by the
host of communication center 117. Further, Client 1 has a
WAP telephone 125 executing an 1nstance of FPS-SW 127,
provided by Sprint in this example. Lastly there 1s a second
client (Client 2) operating a PC 133, the PC executing an
instance ol FPS-SW 1335, 1n this example also AOL.

A first Foreign Presence Service Server (FPSS) 121
monitors both instances of AOL (and any other instances at
client premises not shown), and provides presence informa-
tion to CCPS 119, which 1s enabled for AOL and 1s execut-

ing in communication center 117. A second FPSS 123
monitors WAP telephone 123. CCPS 119 monitors CPS-SW

139 executing on PC 137, although alternatively, there may
be an intermediate Client Presence Service Server between
PC 137 and CCPS 119, not shown here. Furthermore, 1n
some cases additional servers maybe 1nserted as proxies efc.
between for example FPSS 121,123 and CPSS 119 etc., not
shown here.

It may be assumed, for example, that Clhient 1 1n FIG. 5
may move between his PCs and carry his WAP telephone
with him, being variously connected and available through
the three client devices 125, 129, and 137. Real time
monitoring of all of these devices by CCPS 119 directly and
through FPSS 1nstances provides valuable information to a
real or robotic agent associated with Center 117, together
with client preference information which may be achieved
by any of several paths, as described above, 1n real time or
according to pre-programmed preferences. The ability of
agents, real or robotic, to respond to client’s needs 1is
therefore greatly enhanced. The skilled artisan will recog-
nize that both FIG. 4 and FIG. 5§ are greatly simplified
illustrations, and there may be many more clients, client
devices, and instances of FPS and CPS servers and software
involved 1n many ways. The diagrams and accompanying
descriptions are provided to convey the essentials of the
invention and 1ts functionality.

It will be apparent to one with skill 1n the art, that the
method and apparatus of the present mvention may be
applied to a variety of connection scenarios without depart-
ing from the spirit and scope of the present invention.
Similarly, the software of the present invention may be
provided 1n a variety of functionalities ranging from an
extendable application program interface (API) to an exist-
ing instant-messaging service to a fully functional server-
driven service application including client-side and server-
side components.
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It will also be apparent to one with skill in the art, that
instant messages following standard instant message proto-
col can be sent back and forth between subscribing agents
and clients without departing from the spirit and scope the
present mvention. In addition to instant messaging, status
alerts may take the form of pager messages or other types of
known alerts when a client status 1s determined to be
olil-line.

FIG. 6 1s a plan view of an exemplary agent-side media-
interfaces 99 and 101 containing availability status and
callback parameters according to an embodiment of the
present invention. Interface 99 may take the form of nstant
message, a messaging window integrated into an electronic
information page (web page), or any other graphics interface
that may be propagated over network lines to subscribing
devices. In this simple example, Joe Customer has a status
of ONLINE and the requested callback medium of voice
over Internet protocol (VoIP). Other callback mediums listed
in interface 99 include a COST medium and a Pager
medium.

In a one case, an agent subscribes to the status of Joe
Customer during a dialog session typically imitiated by Joe
Customer. Interface 101 1s analogous informed to interface
99 with the exception that the indicated status 1s OFFLINE.
The status depicted 1n interface 101 1s an indication to a
subscribing agent that Joe 1s no longer connected to an
interfacing server on the network. It Joe 1s connected to the
network but no activity 1s recognmized for a predetermined
period of time, Joe’s status may be determined to be AWAY.
In this example, mterface 101 depicts a pager medium as a
preferred callback option.

In another case of the invention, a single agent may
subscribe to a plurality of customer status messages simul-
taneously such that he or she may manage outbound calling
in a more optimal fashion. Moreover, because the messaging
1s bi-directional Joe may receive alerts or messages indicat-
ing estimated waiting time for a callback, or perhaps instant
message data that resolves the current dialog between Joe
and an agent. In the latter case, instant messaging may be
used to dispose of calls.

FIG. 7 1s a flow diagram illustrating agent and system
procedural steps for observing customer status and call back
preferences according to an embodiment of the present
invention. At step 107, a communication-center agent sub-
scribes to customer presence server 95 ol FIG. 4, 1n this case,
through status server 49 within communication center 21
described in FIG. 4. It 1s assumed 1n this step that the
subscribing agent already has at least one customer who has
initiated contact with the subscribing agent through server
95. It may be that the subscribing agent 1s working with a
plurality of customers also connected to server 95.

At step 109, the subscribing agent 1s served one or more
instant messages contaiming customer status information. In
one embodiment, a single interface such as a web page
containing status data categorized for each customer the
agent 1s working with 1s served at step 109. In this case,
status 1nformation related to each customer the agent 1s
subscribing to may be contained 1n separate windows or lists
avallable within interface. In another embodiment, the sub-
scribing agent may select a customer and receive an instant
message regarding that customer’s status.

At step 111, the subscribing agent observes the customers’
status relating to whether the customer 1t 1s online or ofi-line.
At step 113, the subscribing agent observes the customer’s
call back preferences, which may very according to the
customer’s connection status. Call back preferences may
include but are not limited to IP phone, cellular, e-mail,
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pager, COST telephone, interactive chat, and so on. At step
115, the subscribing agent takes action based on the cus-
tomer’s status and stated call back preferences.

In one case of the mnvention, CPS 95 may be facilitated as
sort of a callback queue wherein a plurality of the agent’s
customers may be directed to 11 the agent of contact hap-
pened to be busy at the time of contact. During the period of
waiting, customer status and call back preferences are propa-
gated to the subscribing agent and estimated times of
response and other information they be propagated to the
waiting customers. Flexibility exists in this embodiment in
that unlike any normal call-waiting queue, the customer 1s
free to move about and even disconnect from the network
and go about normal business while waiting for a callback.

In the case of a customer terminating his connection with
server 95, the subscribing agent will be served an instant
message reflecting the customer’s ofl-line status and a
medium wherein the agent may contact the customer off-line
such as a COST telephone, a pager, or some other off-line
medium.

In another case of the invention, a priority state may be
applied to the plurality of customers waiting for a response
from a particular agent. In this embodiment, the customers
may subscribe to estimated-waiting time alerts regardless of
whether they are online or off-line. For example, a customer
may indicate that an alert be sent to his or her paging device
approximately five minutes before an agent 1s estimated to
respond by calling the customer on his or her cell phone the
event that the customer has gone ofl-line from the 1nterfac-
ing server. The subscribing agent 1s served the ofi-line status,
which includes the preferred call back medium and the
appropriate cell phone number to call. The page alert to the
customer they be propagated by the interfacing server 1f the
server 1s equipped with outbound dialing capability into a
telephony network. In this case the server has the commu-
nication-center status information of the agent including the
estimated times for the agent to handle his or her calls 1n
queue.

The method and apparatus of the present mnvention may
be practiced over a communications network comprising
any combination of Data-Packet, COST, and wireless net-
works utilizing appropriate gateways without departing
from the spirit and scope of the present invention. Moreover,
many variations of customer states and agent states may be
included as options for configuration into the software the
present invention. For example, a client may configure as
many devices into the system as desired for enabling agent
callbacks under a variety of circumstances. Similarly, an
agent may subscribe singularly or in a plural sense to
specific customer states.

In still another case of the invention, a central server such
as CPS 95 of FIG. 4 may be dedicated to communication-
center 21 such that all interfacing customers have status
interfaces which are available to all subscribing agents. In
this case, subscribing agent may browse and subscribe to
selected customer states based on agent/customer match-up.
For example, a subscribing agent specializing home loans
for example, may log into the system and subscribe to any
customers connected the system who have initiated an
inquiry to communication center 21 regarding loans. There
are many variant possibilities.

Personal Interaction Client-Center Interface

According to another aspect of the present invention, a
personalized client-center interface 1s provided, which in
addition to accommodating the agent/client presence ser-
vices described above, provides an interactive capability to
clients for the purpose of enabling the client to perform a

.
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number of communication-center related tasks without
involving agent interaction. In one embodiment, for
example, the client 1s enabled to access information at the
communication center, and to check thereby the status of a
transaction. In this and other embodiments a client can
access a variety ol other information, and interact with
communication center capabilities 1n a number of ways. The
method and apparatus of the present invention 1s enabled in
various embodiments by the teachings presented below.
FIG. 8 1s an overview ol a communications network 177
wherein a personal interaction-center system 1s utilized
according to an embodiment of the present invention. Com-
munications network 117 1s somewhat analogous to com-
munications network 92 of FIG. 4 above 1n terms of basic
architecture and software implementation. Elements of net-
work 92 which are not modified for the purpose of enabling
the present invention are not re-introduced with new element
numbers. Communications network 117 comprises PSTN
55, DPN 61, commumnication center 21, and an exemplary

user 9 as described above with reference to network 92 of
FIG. 4.

PSTN 35, as described 1n the example of FIG. 4, repre-
sents a preferred network connecting all COST clients who
call into communication center 21 for the purpose of doing
business with the center. PSTN 55 i1s connected to the
communication center 21 through COST telephony trunk 57
and data network 64.

In this example there are 2 exemplary file servers 1llus-
trated as connected to Internet backbone 13. These are a
customer presence server (CPS) 95 and a customer interac-
tion server (CIS) 119. It 1s noted herein that CPS 95 1s
identical with CPS 95 described in FIG. 4, and can be
assumed to provide the formerly described functionality of
server 95 and associated web presence server software 97 of
the same example. CPS server 95 1s, 1n this example, hosted
by the same entity hosting communication center 21 and 1s
utilized as an agent/customer 1nterface.

CIS 119 1s provided as a single example of a way 1n which
the functionality of the present invention may be imple-
mented. There are a number of other ways within the spirit
and scope of the invention that this may be done, such as by
utilizing the functions described above provided by WS 15
of FIG. 1 with those of FPS 93 of FIG. 4. The overall
functionality may also be provided by utilizing the functions
of WS 15 with those of CPS 95. Further, there 1s no
implication here that the user interface, in the case of a Web
page, by hosted by a third party. The descriptions of the
tunctions of CIS 119 1n great detail 1n the following material
1s to be construed in this light, that there needs be an
interface, and that described 1s exemplary, and that the
functions may be provided differently within the spirit and
scope of the mvention.

CPS SW 97 1s enhanced for the purpose of allowing an
agent to subscribe to real-time customer availability infor-
mation as it applies to the remote station occupied by the
customer. In this case, the station refers to remote PC 9, also
referred to as user 9 1n this specification. User 9 1s connected
to the Internet backbone 13 by access line 11, as was
described with reference to FIG. 4. CPS 95 represents a
collection server that 1s utilized for collecting and organizing
client status information, which may be subscribed to or
otherwise accessed by agents of communication center 21.
CPS 95 i1s optional 1 this example and not specifically
required 1n order to practice the present invention as will be
described below.

It 1s noted 1n this example, that CPS server 95 1s connected
to status server 49 within communications center 21 by
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high-speed data connection 20. A second high-speed data
connection 22 1s provided for connecting CIS server 119 to
status server 49. In this respect, status server 49 has identical
high-speed access capability to both CPS 95 and CIS 119. It
1s similarly noted herein, that high-speed data-access lines
connecting server 49 to servers 95 and 119 are not required
in order to practice the present invention. Server 49 may
instead be adapted to connect to Internet backbone 13 using
such as a switched Internet connection.

In this embodiment, CPS 95, enhanced by CPS SW 97, 1s
hosted by communication center 21 and adapted to function
in much the same manner as CIS 119. That 1s to say that CPS
95 1s a central facility for interaction. Agents 27, 29 and 31
may be assumed, 1n this example, to be accessing either CIS
119, or CPS 95 for the purpose of determining client status
information and for making status information available to
servicing agents.

IPR 25 handles incoming message events sourced from
CIS 119 and/or CPS 95, Other than enhanced functionality
represented by server 49 running CCPS 94 and dual con-
nection capability from server 49 to CPS 95 and CIS 119,
communication center 21 operates 1dentically to the center
(21) described 1 FIG. 4 including the configuration of
agent’s workstations and so on. Therefore, detailed re-
description of the agent’s operating environment (worksta-
tions, LAN connectivity, etc.) will not be provided in this
example.

Agents 27, 29 and 31 may be assumed, 1n this example,
to access either CIS 119, or CPS 95 for the purpose of
determining client status information 1n a similar manner as
that described 1n FIG. 4 above so that the information can be
used for optimizing call-back scenarios. It 1s again noted that
in the absence of CPS 95, 1ts function may be assumed to be
provided to server 119.

IPR 25 handles incoming message events sourced from
CIS 119 and/or CPS 935. Other than enhanced functionality
represented by server 49 running CCPS 94 and dual con-
nection capability from server 49 to CPS 95 and CIS 119,
communication center 21 operates 1dentically to the center
(21) described i FIG. 4 including the configuration of
agent’s workstations and so on. Therefore, detailed re-
description of agent’s operating environment (workstations,
L. AN connectivity, etc.) will not be provided 1n this example.

A distributed software application 1s provided to reside 1n
one part on server 119 as software (SW) 121 and in one part
as software (123) residing at remote station 9. SW 121 1s
adapted to enable a user operating station 9 through SW 123
to subscribe to a personalized and interactive activity inter-
face (SW 121). It 1s noted herein that while not required, SW
121 may incorporate the presence reporting capabilities
taught in the examples of FIG. 4 (SW 97) and of the example
of FIG. 1 (WPS 16). The inventor intends that the three
capabilities taught, customer presence reporting, agent pres-
ence reporting, and personalized client interaction capabili-
ties may be combined, 1f desired, into a single distributed
solftware 1mplementation namely SW 121 and SW 123.
However, one with skill in the art will recognize that each
capability taught may be separately implemented by both
hardware and software provisions.

In one embodiment of the present mvention, SW 123
residing on PC 9 1s known instant-messaging software
adapted to enable client connection to CIS 119 as a central-
1zed communication server. An example of one such known
messaging service would be the well-known ICQ™ service.
In this case, CCPS 94 running on status server 49 would be
adapted to support the particular instant-messaging applica-
tion employed by user 9 and supported at CIS 119 by SW
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121. In this case server 119 may be hosted by the entity
hosting general IM services and through special arrange-
ment, may provide personalized interfaces enabling client
interaction to common clients of center 21 and the entity
hosting server 119.

In a preferred embodiment, SW 121 provides interactive
activity 1nterfaces of the form of dynamic WEB pages
complete with instant messaging capabilities. In this
embodiment, SW 123 at station 9 represents a thin client
application that may operate in a stand-alone fashion or be
plugged 1nto a client’s browser application.

In another embodiment, server 119 1s hosted by the same
entity that hosts center 21. In this regard, SW istances 121
and 123 are dedicated applications enabling client interac-
tion capability with various communication-center
resources.

CCPS 94 running on status server 94 1s adapted to handle
brokering of all of the targeted resource information from
center 21 as well as all of the client presence data from a
plurality of clients. For example, CCPS 94 1s adapted to
integrate and distribute to SW 121 an enhanced package of
client-accessible and researchable data resources associated
with communication-center activity as 1t pertains to a
requesting client in a personalized manner. Such data, 1ncor-
porated mnto a dynamic interface by virtue of SW 121
running on CIS 119, 1s accessible to clients operating SW
123, 1n this case, running on user station 9. In addition to
providing 1nteractive access to communication-center
resources, instant messaging may be employed such that
agents 27, 29 and 31 may be able to communicate a variety
of enhanced status messages to communicating clients being
served by communication center 21. It 1s also noted herein,
that the functionality of agent-status indication as taught
above with reference to FIG. 1-3, may be integrated into
software at CIS 119 and accessible from user station 9
without departing from the spirit and scope of the present
invention. A communication-center agent, for example, an
agent operating PC 43 within workstation 31 may subscribe
to CIS 119 utilizing LAN 23, server 49, and high-speed data
link 22 for the purpose of determining client presence, as
well as for assisting a client with interactive tasks, if
required.

In a preferred implementation of the present invention, a
client (9) can venily a current interaction status between
himself or herself and communication center 21 without
initiating a call to the center. Center 21 can also verily the
status of client 9 without mitiating a callback. The further
goal of this specification is to enable client 9 to perform a
variety of center-related tasks, which may be performed
without agent involvement. Such tasks may include, but are
not limited to, checking current status of an order-in-prog-
ress, reviewing interaction history regarding events leading,
to an order-in-progress, modifying or canceling orders-in-
progress, researching available product data, initiating con-
tact with entities of center 21, subscribing to personalized
notices of events including special sales and promotions,
changing personal contact and status information, requesting
a callback from the communication center specilying a
specific medium and specifying a specific time, mnitiating a
communication with the communication center and so on.

In one embodiment, client interaction at CIS 119 1s open
such that any subscribing agent in question may monitor
states of activity of a plurality of users actively connected to
CIS 119. According to a push model, user-status indications
may be pushed in the form of periodic instant messages to,
for example, PC 43, where they may be, for example,
viewed by a monitoring agent working station 31. In this
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case, a monitoring agent may decide whether or not to
become actively mvolved 1n interaction with a client. For
example, 11 a client 1s reviewing interaction history regard-
ing a particular product of interest handled by a monitoring
agent, that agent may invite the client to a pre-scheduled
chat session about the product, or perhaps an impromptu
chat, which may lead to an additional sale. There are many
possibilities when one considers full mnstant messaging and
chat capability.

According to one embodiment, an agent operating PC 43
may subscribe to an interface (not shown) served by CIS 119
such that current status indications are contained within the
interface and viewable on PC 43. In this embodiment, status
server 49 executing CIS 119 provides interactive interfaces
for both clients and agents for the purpose of viewing status
and as a predecessor to impending dialogue. Also 1n this
embodiment, status server 49 executing CCPS 94 may
facilitate COST outbound dialing from agent to client
through CSW 53 by virtue of connection 51.

An agent operating one of the connected workstations 27,
29 or 31 may subscribe real-time status reports associated
with a plurality of users connected to CIS 119 as previously
described. Subscription may be defined as an active or
iactive state of dialog established between an agent and the
connected users. The dialog states may be iitiated and
established by users contacting agents through the method of
the present mnvention or by agents contacting users.

Although the present specification teaches a personalized
interaction capability whereby clients may interact with
various communication-center hosted resources, 1t will be
clear to one with skill in the art that bi-directional status
reporting as taught in the cross-referenced specifications,
disclosure of which 1s encompassed by description of FIGS.
1-6, may also be provided through the same interface. An
example of such an enhanced interface 1s presented below.

FIG. 9 1s a plan view of an interactive user interface 125
served by CIS 119 of FIG. 8 according to an embodiment of
the present imnvention. In this example, the Personal Inter-
action User Interface (PIUI) 1235 1s composed of two sub-
clements or sections. These are a section labeled Add/Edit
Information and a section labeled View Status. In this
embodiment, the Add/Edit Information element 1s made up
of four basic categories of data used to create a dynamic
multifaceted profile of a client that 1s accessible to commu-
nication center entities. These four categories represent
interactive add/edit functions 1llustrated in this example, by
an element number 127 (critical account and personal data),
an clement number 129 (network-capable appliance com-
munication mformation), an element number 131 (personal
agenda information), and an element number 133 (personal
interests data). The information described in sub-element
133 lends 1tself to life style and preferences of a client and
therefore 1s established 1n a manner as to be updated as often
as 1S necessary.

The section of interface 125 labeled View Status com-
prises two basic categories. These categories are 1llustrated
herein by element number 135 (view interaction history) and
clement 137 (view communication center status). The infor-
mation described 1n category 133 relates to current and past
interaction history between a client operating interface 1235
and enfities of a communication center. Entities as defined
herein may also be assumed to include automated systems.
The information described 1n category 137 relates to status
information made available by the center upon request and,
in some cases, dependant on the nature of the request.

In addition to the above, element 139 1s for viewing the
status of 1ndividual agents as personal account managers,
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allowing a user to monitor calls holding for the agent,
estimated hold time, and to submit a call-back request.
Element 141 allows the user to 1nitiate a communication 1n
any one of a variety of formats, as indicated. As can be seen
in this example, interface 125 covers all of the functionality
described 1n the embodiments introduced by FIGS. 1 and 4
above.

In a preferred embodiment of the present invention, every
client subscribing to the system of the present invention 1s
provided with at least an identification parameter (member
ID number). In this way, data obtained and stored from
internal and external sources 1s easily identifiable to a
particular client. In addition, passwords and log-in require-
ments may be instituted depending on enterprise rules.
Much profile information about clients may be automatically
compiled using on-going historical data resulting from
ongoing relationships with clients. Such data, if available,
may automatically appear in the described Add/Edit Infor-
mation section of interface 125 when first created. It 1s
important to note herein that the data categories 127, 129,
131, and 133 may be populated using automatic interaction
recording methods during communication center interaction
events.

Referring now to personal data category 127, this infor-
mation 1s 1llustrated herein as divided into various basic
subcategories. These subcategories are listed from top to
bottom as: login name, password, address, and age, marital
status, etc. Each category may be further divided into more
subcategories as deemed appropriate. As data 1s automati-
cally compiled about a client over time, the client’s profile
becomes more and more accurate. Interface 125 enables a
client to manually add or edit information at any time.

Element 129 provides information relating to the net-
work-capable appliance capabilities of the client. This ele-
ment 1s divided into various subcategories befitting the
status of the client. In this example, the subcategories are
Email, cell phone, telephone, and pager. This element may
be edited continuously in keeping with the changing require-
ments of the client. Additional communication capabilities
may 1nclude but are not limited to IP phone, PC applications
such as specific chat interfaces, file-share programs, and so
on.

Element 131 reflects personal agenda information pro-
vided by a client and 1s divided into various subcategories
that pertain to the client’s personal preferences relative to
time and date available for communicating with agents at the
communication center and preferred method or methods of
communication. Personal agenda information may be edited
frequently as a client’s personal state changes.

Element 133 pertains to personal interests of a client and
1s divided into multiple subcategories. In this example, the
subcategories listed include interest lists, subscriptions, and
product updates. Category 133 1s, 1n this example, a vehicle
through which a client may communicate general desires to
agents ol a communication center. For example, interest lists
may detail all of a client’s particular interests whether
related to communication-center business or not. By know-
ing interests of a client, agents may be better able to relate
to the client on a personal level. Moreover, interests may be
taken 1nto consideration when serving the client. Subscrip-
tions may include client subscriptions to communication-
center provided maternial as well as to maternals provided by
other sources. Product updates may include requests to add
notifications of when new or newly enhanced products
offered by the communication center are available. Frequent
client editing and addition of new data through category 133
1s expected.
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In the View Status section of interface 125, element 135
enables client access to personal interaction history as
previously described. Subcategories of category 135 repre-
sented herein include a date of last interaction, an update
option, and a cancel option. Information accessed through
interaction within category 135 1s compiled over time and 1s
personalized to the client. Such available history data may
include separate interaction records pertinent to separate
communication mediums. Interaction records may be further
divided by product, agent interacted with, and so on. More-
over, interaction with automated systems of a communica-
tion center may be included. In one embodiment, a client
may be provided with various options for ordering interac-
tion history records. For example, a client may order a
combined record including all communication-center inter-
action presented according to data and time. In another
embodiment, partial records may be ordered through a
search function (not shown) provided in interface 125. There
are many possibilities.

Element 137 pertains to communication center status
reflecting information pertinent to a client when desiring
contact with an entity of a communication center. It 1s noted
here that a client may access and view agent status without
initiating a contact event. However, in some embodiments,
a client may submit an instant message summarizing an
intent of a pending communication event whether 1t will be
initiated by a client or by an agent calling the requesting
client. Subcategories represented herein include calls hold-
ing, agents available, estimated hold time, and submit call
back request. These and various other available options
provide information for the client relative to the status of the
communication center, and availability of services before
connecting to the communication center or requesting a
contact event from the center.

It will be apparent to one with skill in the art, that there
may be more categories and subcategories described in
interface 125 without departing from the spirit and scope of
the present invention. The mventor has outlined basic cat-
cgories and basic subcategories and deems them suilicient
for 1illustrative purposes. Furthermore, as an interactive
interface, 1t may be assumed that appropriate secondary
interfaces will display for clients interacting with interface
125 such that selective viewing, data entry, editing, and so
on may be accomplished. Such secondary interfaces may be
linked to each category and subcategory through hyper
linking or other known methods.

It will be apparent to one with skill in the art, that the
method and apparatus of the present mvention may be
applied to a variety of connection scenarios without depart-
ing from the spirit and scope of the present invention.
Similarly, the software of the present invention may be
provided 1 a variety of functionalities ranging from an
extendable application program interface (API) to an exist-
ing instant-messaging service to a fully functional server-
driven service application including client-side and server-
side components.

It will also be apparent to one with skill in the art, that
instant messages, following standard instant message pro-
tocol, can be propagated back and forth between subscribing
agents and clients without departing from the spirit and
scope of the present invention. In addition to instant mes-
saging, status alerts may take the form of pager messages or
other types of known alerts when a client status 1s deter-

mined to be off-line. In addition, multiple protocols may be
used, including IMPP, HITP, WAP, and other known pro-
tocols, either alone or in combination.
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Communication-Center Management Using IMPP

According to another aspect of the present invention,
IMPP 1s used within a communication center for state
management and other typical and a-typical center func-
tions. The method and apparatus of the mnvention 1s detailed
below.

FIG. 10 1s an architectural overview of a communication
center 1003 enhanced with presence detection and reporting
according to an embodiment of the invention. Communica-
tion center 1003 represents a state-of-art center operating,
according to dual capabilities of processing COST commu-
nication events and multimedia IPNT communication
events. In one embodiment however, center 1003 may be a
pure IPNT capable center. In this example, center 1003 1s
part of a preferred communications network 1000 that
includes a COST network 1001 and a digital network 1002
through which clients of the center 1003 gain access to
offered services of the center.

Center 1003 may be assumed to have all of the presence
capabilities described with reference to center 21 of FIG. 8.
That 1s to say that clients may monitor presence information
of entities including agents within center 1003 and agents
may monitor presence information about clients accessing,
the center enabled by the equipment and software illustrated
in that example.

COST network 1001 may be any type of telephony
network as known 1n the art. In a preferred embodiment, a
PSTN network 1s illustrated because of 1ts high public use
characteristics. Network 1001 will hereinafter be referred to
as PSTN 1001. Digital network 1002 may be any type of
data-packet-network known in the art such as a private
WAN, corporate WAN or public WAN. In a preferred
embodiment, digital network 1002 1s the well-known Inter-

net network and will be referred to hereinafter as Internet
1002.

Alocal telephony switch (LSW) 1004 1s 1llustrated within
PSTN 1001 and represents a telephony switch local 1n the
network to center 1003. LSW 1004 represents a last routing,
point in PSTN 1001 for COST communication events des-
tined for routing to center 1003. In this embodiment, LSW
1004 1s CTI enabled by virtue of a connected processor 1008
running CTI telephony software and an instance of Instant
Message and Presence Protocol (IMPP). Processor 1008
may also contain soitware for voice interaction with cus-
tomers (IVR software) as well as routing solftware propri-
ctary to center 1003.

LSW 1004 has connection to a telephony switch 1007

illustrated within center 1003 by virtue of a telephony trunk
or trunks 1006. Switch 1007 1s referred to herein as a central
switch (CSW) of center 1003 and will hereinafter be referred
to as CSW 1007. CSW 1007 represents a final routing point
within center 1003 for mmcoming COST events from PSTN
1001 before internal routing to an agent or system for call
resolution. CSW 1007 1s CTI enabled by virtue of a con-
nected processor 1011 running an instance of CT11 telephony
soltware and an instance of IMPP. Processor 1011 may also
have additional software conventions as mentioned in the
description of processor 1008 above.

Processors 1008 within PSTN 1001 and 1011 within
center 1003 are connected for data communication by a data
network link 1024. In this way certain routing rules and
protocols, mcluding IMPP may be extended from center
1003 into the level of the PSTN network wherein selected
telephony switches may be controlled 1n terms of interaction
with clients attempting to reach center 1003 as well as event
handling of those iteractions. Thus, data about calls and call
originators pertinent to calls waiting for transfer from switch
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1004 to switch 1007 can be passed ahead to center 1003, 1n
many cases to the final routing point or destination of the call
for preview before the actual event arrives.

Internet 1002 has a backbone 1009 illustrated therein and
extending geographically there through. Backbone 1009
represents all of the lines, equipment, and connection points
making up the Internet network as a whole. A network server
1005 15 1llustrated within Internet 1002 and 1s connected to
backbone 1009. Server 1005 1s adapted to serve electronic
information pages, in the case of the Internet, Web pages 1n
HTML and other types of suitable and known markup
languages applicable to a variety of Internet access devices
(client devices not shown). Server 1005 represents an access
server maintained on Internet 1002 and hosted by center

1003.

Clients operating Internet capable devices may access
center 1003 through server 1005 and an Internet access line
1010 set up between an illustrated Internet protocol router
(IPR) 1014, maintained within center 1003 and sever 1005.
IPR 1014 1s adapted as a data routing server and routes

events mcluding all types of multimedia sessions to appro-
priate agents and systems working within center 1003. IPR
1014 1s IMPP-enabled as suggested by label.

Communication center 1003 has a local area network
(LAN) 1022 provided therein for center system and member
(agent) connectivity requirements. LAN 1022 may be
assumed to be adapted with all of the appropriate protocols
supported within Internet 1002 1including TCP/IP and so on.
L AN 1022 1s directly connected to IPR 1014 and serves as
a routing conduit for data events routed to systems or agents
from router 1014.

Agents are represented in this example by illustrated
agent workstations 1015 and 1016. Each workstation 1015
and 1016 contains, at minimum, a LAN-connected PC and
a COST telephone (1llustrated by appropriate 1cons within
cach station). Telephones in each station 1015 and 1016 are
connected to CSW 1007 by way of internal COST telephony
wiring 1013. PCs 1llustrated within station 1015 and 1016
are LAN connected. In this example, agents take COST calls
using a typical telephone and IPNT events are LAN-deliv-
ered to agent PCs. Digital data associated with COST events
1s LAN-delivered to agent PCs ahead of ringing events.

In another center station architecture known to the mnven-
tor, IP telephones replace COST telephones and all COST
events are converted to data-packet-events before final rout-
ing to agents. In this case the IP phones are LAN-connected,
or PC connected through soundcard installation procedures
known to the inventor. Illustration of both COST and
IPMNT capability with respect to center 1003 1s for discus-
s1on purposes to more clearly describe the imvention.

Each agent station 10135 and 1016 1s enabled to support
IMPP protocol. This may be accomplished in a conventional
sense through known software applications or through pro-
prictary presence applications. IMPP applications within
stations 1015 and 1016 are accessible through interface
using PC monitor and keyboard function as 1s well-known 1n
the art.

Processor 1011 has a direct LAN connection and may be
accessed and programmed or updated through LAN net-
working. Agent groups operating in concert with each other
or one or more systems (automata) can be configured for
L AN connection as destination points for both COST and
IPNT-type access initiated by clients or other internal com-
munication center entities whether human or machine. Such
a group or system implementation 1s illustrated herein by a

LAN-connected block 1017 labeled Groups/Systems.
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Groups/Systems 1017 1s IMPP enabled similarly to other
previously described communication center entities.

A state server 1019 1s provided within center 1003 and
connected to LAN 1022. Server 1019 1s IMPP-enabled and
1s adapted to serve current data regarding resources of the
center and for synchronizing data with various systems. A
data store 1023 is illustrated as connected to server 1019.
Data store 1023 stores resolute information about agents
and/or systems operating within center 1003. The informa-
tion 1s presence-reportable information including particular
state information blocks associated with database tuples
with resolution down to real-time status snippets of agents
and systems as may be allected by ongoing center activity.

In this example, a remote agent 1018 1s illustrated outside
of immediate center domain such as outside of an assigned
workstation, but has a wireless connection 1021 to LAN
1022 that enables limited database access and therefore
limited skill availabilities that would otherwise be available.
Agent 1018 1s IMPP-enabled and may be operating a
cellular telephone, a personal digital assistant (PDA) or
another network-capable device.

In practice of the invention, agents, systems, and groups
can spawn generation of presence mformation models spe-
cific to targeted entities. The information 1s updated and
stored as database tuples and state information blocks
related to availability states of database supported skills and
accessible media types that may be aflected by activity states
of an agent or system within center 1003 or external from the
center but connected to the center network through a remote
device. In a preferred embodiment the method of the present
invention includes access to tuples and their current states
for agents seeking information about other agents, clients
secking information about agents, clients or agents seeking
information about systems, systems seeking information
about clients, and systems seeking information about other
systems. Information sharing between the just-described
entities 1s accomplished using 1instant message and presence
protocol. Some calibration 1s required if known IMPPs are
employed 1n order to tune the protocol to the schema used
to organize database tuples and their various possible states.
In another embodiment, a proprietary protocol can be pro-
vided that 1s constructed around the parameters of database
architecture and center activity protocols.

FIG. 11 1s a block diagram illustrating function between
software and hardware components of the system of the
invention. In a preferred application of the invention, a
principle 1101 1s presented herein as terminology equated by
the mventor to a requesting user. Principle 1101 may be a
single user such as an agent, client or single machine
(system) or application. In another embodiment, principle
1101 represents a group of agents or more than one system,
application or perhaps a client group.

When principle 1101 needs to obtain current information
about another entity or principle within the system it initiates
an activity 1102 that spawns a software agent 1103. Software
agent 1103, also termed user agent, 1s a software gopher that
has access through various links to system information and
can return that imnformation to principle 1101.

User agent 1103 1nitiates a request/response activity 1104
to whatever target principle 1101 1t 1s seeking information
about. For example 1f principle 1101 1s an agent of the center
and he or she 1s seeking redirection mformation about a
second target agent 1n the system then user agent 1103 wall
endeavor to obtain and return that information. A software
form termed a presentity by the inventor and given the
clement number 1105 1s spawned through activity 1104
mitiated by agent 1103. Activity 1104 may be a targeted
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request/response activity. In some cases activity 1104
includes a search function that locates a target principle and
confirms an up state of the entity within the system before
requesting 1information.

Presentity 1105 has many aspects to 1t. In a preferred
embodiment presentity 1105 1s a generic form or model and
1s unique to a particular center entity only after 1t 1s popu-
lated with data. Presentity 1105 may be thought of logically
as a picture or object model of a presence data report about
a center entity. For example, presentity 1105 owns a pres-
ence 1109, which 1s a confirmation of the existence of an
active presence summary associated with a principle. If the
principle 1n question i1s not operational or logged mto the
communication center system, then presence 1109 would
inform of unavailability status or (not currently logged 1n).

Presentity 1105 also owns all of the current information
illustrated herein as presence information 1106 associated
with presence 1109. Presence information 1106 has all of the
appropriate presence tuples (database blocks) 1107 that are
current for any given period of time of access and reporting
of the information.

Individual tuples 1107 each have one or more state data
blocks 1108 associated therewith that are data snippets that
help completely describe the current state of any given tuple
of presence information. State blocks 1108 may be thought
of as properties associated with individual tuples 1107.
Aggregation and construction of all of state blocks 1108 and
tuples 1107 complete a presence information model repre-
sented as presence information 1106. Therefore, any change
in state information of a tuple changes the tuple, which 1n
turn changes the presence imnformation model 1106 of pre-
sentity 1105. IMPP 1s used 1n this example as the messaging
protocol for data synchronization required to provide most
recent real-time snapshots of presence information 1106.

Presentity 1105 as a form 1s continually updated 1n real
time by data synchronization as described above. IMPP
synchronization 1s performed by a monitor 1110 and/or by a
global presence entity 1111 between a provided data store
1112 with server capability and presentity 1109.

In one embodiment, as principles log into the communi-
cation center system of the invention, their current states are
first reported and stored 1n data store 1112. After initial login,
a given principle’s activity and therefore availability states
will begin to change and evolve over time. For example, 1
a principle 1s an agent working 1n the center, he or she may
begin the day by answering e-mails. Therefore the princi-
ple’s activity states retlected by presence information 1106
may show that the principle 1s currently unavailable for
COST communication, 1s available for IPNT communica-
tion including e-mail, and has full access to customer
information systems, multimedia, etc. Therefore, the skills
of the principle are fully enabled except for COST commu-
nication.

In the above-case scenario IMPP reporting mechanisms at
the agent’s workstation can be activated to report state
changes as they occur changing presence information model
1106. Such reporting mechanisms can be aggregated in an
IMPP display set up on the desktop computer and may report
as events occur (event driven) or may be monitored for
change based on a pre-determined periodic interval. In such
a display, all of the agent’s media and communication
components are represented as domains 1n control of the
agent. The agent may, in some cases be responsible for
manually changing state of a domain by signing out of a
queue and working e-mails stead of answering calls or,
perhaps, by logging out of the system when leaving his or
her work station and so on. In other embodiments automated
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detection mechanisms may be employed within the opera-
tional software of each communications medium or domain
to determine current state ol activity within the specific
domain.

In the case described above, presentity 1105 may be
maintained in memory at a workstation or system memory
(automata) or in a central database. In this case presentity
1105 has the state changes first as a result of driving events
(agent activity). The updates to presentity 1105 can be
communicated to data store 1112 through monitor 1110 or
global presence 1111 for tracking purposes and to perform
computations related to agent accessibility (full, partial, or
none) to a full range of skills supported by data store 1112
based on results gleaned from presentity 1105.

In one embodiment a requesting principal may first access
data store 1112 to enquire current status of another principle.
In this case monitor 1110, also termed a watcher by the
inventor, or global presence entity 1111 would access the
appropriate presentity 1105 and upload the most recent
information to the database. It 1s noted herein that it 1s not
necessary to continually update and report an entities current
presence miformation 1f there are no events that result 1n a
need for the updated information. If an event does occur all
updating and synchronization of data with a data store can
be performed at the time of the request. For example 11 the
target principal 1s an automated outbound dialing system
restricted by a number threshold of outbound calls 1n queue,
then the current updated state of number of calls left in
queue can be synchronized to the data store when an event
occurs that requires the information. The presence model for
the system can be generated on the fly. In this way unnec-
essary database writes and synchronization operations are
climinated.

In a preferred embodiment, as events occur requesting any
given principle’s presentity operating within the system
domain any updated data newer than data of a last access are
synchronized to data store 1112, which may then compute
and add some new availability information (state) based on
the current state of events so that a requesting principle may
simply access the appropriate presentity to obtain the
updated information.

Using the system of the invention, state information can
be gleaned from presentity 1105 as 1t occurs. The state
information can be used to determine routing routines,
choice of media in communication, queue planning, system
initiation, resource allotment, load balancing, and other
communication center functions. Traditional telephony and
IPNT software applications can obtain updated presence
information from data store 1112 without any modification
required. Furthermore, certain specific principals that may
be 1nterleaved 1n one or more communication center activi-
ties may access each other’s presentity models directly for
resolving internal communication-center 1ssues that do not
require event routing or other normal treatments. An
example would be a single agent transfer to another agent
such as a supervisor. Belore imnitiating the transfer the first
agent may, from his or her desktop, access the presentity of
the supervisor and make a determination of whether to
proceed with the transier based on the returned information.
Even 1n this case, the presentity information may be syn-
chronized with the data store to enable computation and
return ol additional data to the model about resources that
based on the information 1n the model may be fully, partially,
or non-available to the supervisor at the time of transfer
depending on the activity state of the supervisor. The trans-
ferring agent can, aiter accessing the information, make an
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informed human decision as to whether or not the transfer 1s
likely to be of help to the client.

In one embodiment, a principle such as an agent may be
logged 1nto the communication center system (LAN) using
a device that 1s not capable of full database access. While he
1s not at his station, he or she 1s not completely logged out
of the system because there 1s still some availability at some
functional level. In such a case, his presentity model will
reflect that he 1s away from his workstation but 1s answering,

his cell phone and has limited access to the database through
a LAN-connected PDA.

By accessing his presentity information, routing software
(as an accessing principle) can be set up to route only calls
destined to that particular agent that are waiting in queue
wherein such calls can be successtully resolved given the
agents current means of communication and limited acces-
s1ibility to the database. Those calls 1n queue waiting for that
particular agent wherein full customer service and product
support are required to facilitate successiul resolution can be
re-assigned to another agent whose presentity shows full
skill availability.

One with skill 1n the art will appreciate that IMPP can be
used as communication between all center members whether
human or no or whether they are aggregated as groups or
not. Members can include database software and traditional
communication-center functional applications like routing
soltware, tracking software, queuing soitware, and the like.
Using IMPP with database resolution down to individual
state blocks enables an accurate and current picture of
activity state and availability of any given communication
center principle. Instant messages propagated back and forth
between entities can be response notifications based on
requests of a principle, or pushed as periodic status change
notifications to a monitoring application. For example, as a
principle evolves 1n activity state, each actual state change
can be considered an event 1n an event-driven system such
that a current presence report 1s always immediately avail-
able. Accessing the presence information 1s also event
driven. For example, 11 there are no requests logged or active
within the communication system dealing with a particular
principle, then there 1s no activity spawned to access infor-
mation about the principle. This concept 1s event-driven
access. An example of events 1n this case would be a number
of calls waiting in queue for a particular agent. Each call as
it comes up lor treatment will be an event that spawns
activity, for example, of a routing application to request and
obtain most recent presence information on the agent before
final routing determination.

In one embodiment, the system of the mvention can be
used as an event driven noftification system to report state
changes resulting from components that have failed or are
down for maintenance. For example, 11 a principle 1s an
¢-mail server wherein a portion of mails designated for
center processing require automated e-mail responses, and
the automated response server 1s down for repair, then the
presence 1nformation of that response system will be
reported as down and the mails may be directed 1nstead to
live agents assigned to take over for the down machine.

The method and apparatus of the invention can be applied
to any type of communication center that supports digital
processing and communication. Applicable networks
include the Internet, Ethernets, WANs, LANs and propri-
ctary networks. Resolution of COST events 1n a CT1 sense
can be directed according to presence reporting in terms of
routing, queuing, data forwarding, automated response, cre-
ative interaction through IVR, and so on.
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In one embodiment, a COST event may trigger presence
information reporting that results 1n a creative IVR 1interac-
tion informing the caller that the agent he 1s trying to reach
can take the call on a cell phone outside of the center and has
limited access to order information, would this state still be
acceptable or do you wish to transfer to another agent with
access to a full skall set?

IMPP for Queue Processing and Resource Allocation

In another unique aspect of the present mnvention, IMPP
or another suitable presence protocol (PP) 1s used {for
interacting with a master virtual queue and using 1nforma-
tion from the queue to plan resources required to optimally
handle the queued events.

FIG. 12 1s a block diagram illustrating a multimedia
communication center 1200 including a queuing and routing
system according to an embodiment of the present imnven-
tion. Multimedia center 1200 1s analogous 1n most respects
to multimedia communication-center 1000 of FIG. 10, with
an exception of how incoming events are processed 1n queue
and what resources are used for final destinations for event
routing within the center.

Center 1200 has a LAN 1206 operational therein and
adapted for full multimedia event delivery and full Internet
protocol support including IMPP protocols. LAN 1206
connects communication center resources for data access
and share as well as providing a conduit for center/client
communication over a wide variety ol media types.

In this example, there are 2 illustrated resource groups
connected to LAN 1206. These are group 1 and group 2.
Groups 1 and 2 may be human agents working in the center
or they may be automated systems or a combination of
agents and automated systems. For the purpose of discus-
s1on, 1t will be assumed that groups 1 and 2 are organized as
separate resource groups such as, for example, a customer
account management resource (assume group 1) and a
technical support resource (group 2). One with skill 1n the art
ol resource management will appreciate that in actual prac-
tice combinations and groupings of center resources are
virtually unlimited 1n description and allocation.

In the case of live agents and following the example
presented hereimn, group 1 consists of a plurality of LAN-
connected agents that are dedicated to helping clients with
their account information such as billing questions, collec-
tion operations, new account set-up, taking orders, and so
on. Group 2 consists of a plurality of live agents dedicated
to provision of technical support, trouble-shooting, and the
like 1n this example. Each agent 1n both groups 1 and 2 may
be assumed to be stationed 1n a LAN-connected workstation
having, at bare minimum, a LAN-connected PC with a video
display unmit (VDU). Other types of equipment not shown
such as IP telephones, fax machines, mobile devices, pagers,
and so on may be present and may compliment agent
capabilities within and externally from any given stationary
workstation.

Communication center 1200 has a multimedia-capable
virtual queue 1201 provided therein and adapted to receive
tokenized information about real incoming events within the
communication centers event-recerving and handling (rout-
ing) system or systems. In this example, queue 1201 1is
illustrated as full of events A-N with events O, P, and QQ 1n
the process of being queued or just entering queue 1201. It
will be appreciated that events A-(Q may represent events of
any type ol media supported within center 1200 such as
telephone calls, IP voice calls, e-mails, chat initiation events,
tacsimiles, video mails, conference requests, IMPP-based
communication events, and so on. Fach represented event 1s
tokenized with selected information associated with the
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event. Information 1ncluded 1n token representation of the
events may 1nclude but 1s not limited to event origination
identification, routing destination identification, media type
identification, purpose-of-event information and 1n some
cases client presence information for call-back purposes.
There may be a variety of priorities set within the domain
of queue 1201. Priority assignment may be based on any one
or more ol several criteria including media type, client
identification, purpose-of-event information, contribution
value from the client, and other criteria. There are many
possibilities. Queue 1201 1s mixed 1n the sense that repre-
sented events may 1nclude any or all media types supported
by center equipment. Actual routing of events may be
carried out by different routing systems connected to real
queues within the center that are represented by virtual
queue 1201. Such sub-queues 1n a preferred embodiment of
the invention take immediate direction from disposition of
events within virtual queue 1201. For example, if there are
COST telephony events waiting at a queue associated with
a central telephony switch and those events are represented
in queue 1201, then the processing performed on the token
events facilitates and orders the routing routines and system

for making the connections to the final destinations, which
could be COST telephones in agent workstations.

A virtual router 1202 1s provided within center 1200 and
1s connected for event processing to virtual queue 1201. Like
queue 1201, router 1202 works with representations of real
events and orders approprate routers within center 1200 to
route their media types according to determination made in
conjunction with queue 1201. However, in one embodiment
wherein center 1200 1s a pure IPNT center, router 1202 may
be an actual IP router and can route all events 1 a pure
multimedia sense. In this case, all events are routed with
notification over a LAN connection illustrated between
router 1202 and LAN 1206. Final destinations in this

example are the connected agents organized in groups 1 and
2.

A T-server 1203 (which 1s a Computer Telephony Inte-
gration {CTI} server) is provided within communication
center 1200 and 1s connected directly to router 1202 and to
LAN 1206. T-server 1203 executes all of the routing rules
and routines required for successiul routing of all media
types 1n this case. T-server 1203 may also have an external
connection to a similar server at network level such as within
a telephony network as described with reference to commu-
nication center 1000 of FIG. 10 above. The connection
between T-server 1203 and LAN 1206 enables configuration
and update of the server (via LAN) and extends routing
routine execution capability to individual agent desktop
computers in one embodiment known to the inventor.

L.AN 1206 also supports an agent workstation 1207 to be
operated by a supervising agent (SUP). An agent at work-
station 1207 has overriding capabilities to perform resource
allotment changes and other configurations typical of
resource management capabilities. In this example, 1t may
be assumed that the supervising agent has set up the resource
allocation parameters for groups 1 and 2. Therefore, 1f
necessary, the supervising agent can change, modily and
reallocate those resources. It 1s noted herein that the super-
vising agent has assigned a larger number of agents to
perform technical support (group 2) and a smaller number of
agents to perform account management (group 1). This
decision 1s primarily based on current event handling load 1n
typical communication center environments, and 1s deter-
mined after event processing has occurred. In other words,
in a very busy environment, supervisor 1207 i1s always
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playing catch-up to msure enough of the right resources are
available to handle the event load as 1t occurs.

A state server 1204 1s provided within center 1200 and
adapted to serve real-time state information about commu-
nication center resources. State server 1204 1s analogous to
state server 1019 described with reference to FIG. 10 above.
Server 1204 1s IMPP-enabled and 1s adapted to serve current
data regarding resources of the center and for synchronizing
data with various systems. A data store for actually storing
the data 1s not illustrated but may be assumed to be present.
Server 1204 serves resolute information about agents and/or
systems operating within center 1200. The information 1s
presence-reportable information including particular state
information blocks associated with database tuples with
resolution down to real-time status snippets of agents and
systems as may be aflected by ongoing center activity.
Server 1204 has a direct LAN connection to LAN 1206 and
has access to reporting mechanisms pertinent to each
domain of each agent or system operating on LAN 1206.

A novel server 1205 1s provided within center 1200 and
adapted to provide workiorce management and planning
(WEFMP) services for center 1200. Server 1205 will herein-
after be referred to in this specification as WEFMP server
1205. WEMP 1205 1s IMPP-enabled and connected directly
to queue 1201, which 1s also IMPP-enabled, by a separate
network 1208. During operation, WEMP server 1205 1nter-
rogates queue 1201 using an instant message protocol about
events represented therein. Fach event represented has a
presence and property-state mnformation associated with 1t.
For example, a voice over IP call will have a media type, and
origination ID, a destination request 1D, and state informa-
tion regarding the purpose of the event. Other types of
events will have differing presence and state mmformation
associated with them. Server 1205 has the capability of
agoregating all of the information for a portion of or all of
queue 1201 1n a single or in a series of 1nteractions.

For example, one IMPP 1nteraction between server 1205
and queue 1201 may be used to obtain all of the pertinent
COST event data represented 1n queue 1201, while e-mail
data may be communicated in a second interaction and so
on. It will be appreciated that the contents of queue 1201 are
constantly changing with respect to the amount of unpro-
cessed events, their types and parameters. Therefore the
frequency of access of queue 1201 from server 1205 1s set
at a relatively high level for each media type represented.

WFEFMP software runming on server 1205 also has data
access to state server 1204. State server 1204, as previously
described, serves current state data on the presence state and
resolute activity states of all of the LAN connected agents
and, 1n some cases automated systems. In this example, all
of the agents 1n groups 1 and 2 have their presence and state
activity data published to server 1204 by push or pull
method. WEMP server 1205 also has a direct LAN connec-
tion and can also, if desired, access agent presence and
activity data via LAN.

WEPM server 12035 has additional data and communica-
tion access capability to T-server 1203 and to RTR 1202 via
LAN 1206. WEMP 12035 1s adapted to access and analyze
needs and requirements associated with events in queue
1201 and compare those findings with state data served by
server 1204 and formulate recommendations regarding near
term resource allocation to best handle the current events
stacked 1n queue. Presence information plays a large roll 1n
enabling WEFMP software to formulate accurate real-time
assessments of a current communication-center queuing and
routing environment. Instant messaging 1s used as a medium
of communication between all involved components.
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An example of a resource assessment and allocation
recommendation against current queue requirements would
be a case wherein WEFMP server accesses queue 1201 via
link 1208 and mterrogates the queue for all waiting events
that require account management services provided by agent
group 1. Assume that a current snapshot result of queue
activity shows that events A-K are waiting for account
services while events L, M, and N are waiting for technical
service provided by group 2. For the instant snapshot, 1t 1s
noted that resources are not optimally configured for work-
ing the queue.

WEMP 1205 accesses state of groups 1 and 2 after
interrogating queue 1201 from state server 1204. A com-
parative process begins within server 1205 wherein near
term needs (current queued event requirements) are com-
pared against resource availability and allocation param-
cters. WFMP determines during this process that more
resources need to be diverted from group 2 1n this case to
group 1 to best handle the current load of queue 1201. A
message 1s formulated within server 1205 containing the
resource re-allocation recommendations and the message 1s
sent, 1n this case to supervising agent 1207 over LAN 1206.
The message 1s 1n a preferred embodiment an 1nstant noti-
fication that informs the supervisor of a proposed action of
diverting resources temporarily to help with the events 1n
queue that require account management services.

The supervising agent at station 1207 receives the mes-
sage and can make the appropriate resource allocation
modifications through instant messaging to 1individual
agents of group 2 to break off and join with group 1. At a
next interrogation mterval, WFMP 1205 will perform a new
assessment and recommendation sending the recommenda-
tion to the supervising agent.

In one embodiment, certain simple resource allocation
orders may be 1ssued to target resources by WEFMP software
through server 1205 without supervisor mnvolvement. These
may be automated resources such as routing systems, inter-
action systems, or response systems, as well as live agent
re-assignment orders. It 1s noted herein that the allocation
parameters of this example, group 1 (account management)
and group 2 (technical service) 1s a simple example of
allocating resources based on purpose of incoming event. In
other embodiments, resources may be allocated based on
other criteria such as media type required of incoming
events, call-back parameters for outbound dialing cam-
paigns, and other mixes of criteria that may be represented
by queue 1201.

In st1ll another embodiment, presence information regard-
ing live agents may be predicted by WFMP software by
virtue of data access to individual agent schedules. For
example, WFMP may drop agents from re-allocation rec-
ommendations 1f those particular agents will be unavailable
due to shift changes, vacation schedules, and so on. More-
over, some of those same resources may be reserved intel-
ligently through a recommendation by WFMP that lunch
schedules be delayed because of current workload.

In still another embodiment, WFMP may have limited
access through LAN connection to agents that are not at their
workstations such as remote agents similar to agent 1018
described with reference to FIG. 10 above. In this case, the
agent 1n question may be allocated to take calls for group 2
instead of group 1 because of access to technical knowledge
and lmmited access to account management service
resources. Supervising agent 1207 may configure T-server
1203 to route certamn events to like agents using their
personal cell phones. T-server 1203 forwards the control
routine to Router 1202 to route the events.
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In still another embodiment, threshold rules or constraints
may apply to WEFMP recommendations in order to lessen the
frequency of resource re-allocation recommendations
received by supervising agent 1207. Thresholds may be
constructed from possible queue states i terms of content
requirements and time waiting for events with no response.
For example, 1n the first case using the simple example of
groups 1 and 2, a resource re-allocation recommendation
may not be 1ssued until a snapshot of queue activity retlects
an event-purpose shift from technical service requirements
to account management requirements above a certain per-
centage of events waiting. In the second case, the threshold
for 1ssuing a re-allocation of resource recommendation may
occur only 1f the resource-starved events begin to breach a
time threshold for waiting for a response. Once the time
threshold 1s reported to be breached a recommendation to
re-allocate resources 1s 1ssued to add resources for those
particular events.

In yet another embodiment, statistical information result-
ing from actual tracking of queue and routing interaction
over a particular time period of a campaign may be used by
WFEFMP to fine tune recommendations by using probability
figures to anticipate incoming events predicting the quantity
and nature of those events up to a specified window of time
ahead of queue registration. Such probability statistics can
be generated from information accessed from a historical
database and used to help determine resource re-allocation
recommendations. In this case events O, P, and (Q would be
anticipated by WFMP software and statistically defined by
probability factors.

One with skill in the art of intelligent routing and queue
management will recognize that the method and apparatus of
the invention provides a much needed assistance in resource
planning by pre-analyzing queue requirements well ahead of
required event processing and by sending recommendations
to resource-responsible entities minutes before those
resources are actually required. As a result, service optimi-
zation and event-handling efliciency can be continually
improved for clients of the center.

FIG. 13 1s a process flow diagram illustrating basic steps
ol queue processing and resource allocation according to a
preferred embodiment of the invention. At step 1300,
WFEFMP software accesses a communication-center master
virtual queue (VQ) and reviews data about events registered
therein. Data about events includes but i1s not limited to
media type of event, event origination ID, event destination
ID, and purpose of event data. At step 1301, event require-
ments are determined per event and sorted for priority. In
this step processing 1s dependent 1n part of existing param-
cters and constraints set up by the hosting enterprise. In a
media specific example where internal routing 1s determined
only by media type, requirements may simply be media type
and destination ID per event wherein the data 1s quantified
and sorted by number of events waiting of each type.

At step 1302, WEMP accesses and reviews presence and
state activity information of the current allocated resources
for handling the events. It 1s noted herein that both envi-
ronments, the events 1n queue and the state ol resources
allocated are evolving and changing as queue processing and
routing ensues. Therefore, each transaction between WEFMP
and the queue and between WEFMP and the resource pres-
ence and state information provides only the most recent
snapshot of each environment. In one embodiment, steps
1300 and 1302 occur simultaneously 1n a multitask scenario
to optimize accuracy.

At step 1303, current presence and state information of
allocated resources 1s compared against near term event
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requirements of events 1n queue to determine 1f a recom-
mendation 1s necessary. In some cases, it may be determined
in step 1303 that no further action 1s required in which case
the process resolves back to step 1300. It 1s noted herein that
through various connections illustrated 1n FIG. 12, WEFMP
solftware has informational access to all un-allocated
resources. Therefore, this knowledge 1s mncorporated 1n step
1304 wherein WFMP software, if required, generates a
resource re-allocation recommendation based on the most
recent information. In a preferred embodiment of the inven-
tion, the recommendation 1s i1n the form of an instant
message notification containing the data as an attachment or
in the form body.

At step 1305, the resource recommendation 1s sent to a
responsible entity like a supervising agent responsible for
configuring center resources to respond to queued events.
The recommendation may be recerved as an alert wherein
the resources recommended for addition, subtraction, diver-
s10m, etc. are 1dentified and known to be available according
to the recommendation. In one embodiment, the target 1s an
automated system instead of a live agent. For example, a
communication center may employ 2 automated e-mail
response servers wherein only one 1s currently allocated to
process e-mails. A recommendation in this case may simply
be targeted to the ofl-line server with an order to power up
and begin processing from the pool.

At step 1306 the resources are re-allocated according to
the latest recommendation. Depending on the time frame
within the virtual queue, and perhaps any overriding priority
considerations, resource re-allocation may occur several
minutes before the resources are actually required. The exact
amount of lead-time will, of course, vary according to
conditions. For an empty or starved queue, the system may
not be required at all. However, when the queue 1s near full
and estimated waiting times are relatively high, then
resource re-allocation can be performed well ahead of time
to help process the waiting events more expediently.

It will be apparent to one with skill 1n the art that the
process steps described in this example may be varied
somewhat by subroutine and order without departing from
the spirit and scope of the mvention. For example, at step
1306 the target entity responsible for resources may override
a recommendation and may elect not re-configure resources
unless a more urgent recommendation arrives. Moreover
recommendations may also be configured to provide
dropped event probabilities and other consequence data 1f a
recommendation 1s not initiated into an order. Further, it
should be understood that the mvention 1n some embodi-
ments 1s not limited to IMPP protocol, but other protocols
may even be more suitable than IMPP.

In one embodiment at step 1302, the presence and state
information may be reported directly to the WEMP server
from individually monitored resources so that 1t may have
local data access to the most recent information. In another
embodiment the server access a data store for the most
recent information as it 1s synchronized thereto periodically.
In still another embodiment, an additional subroutine may
be provided for gauging one or more threshold levels
applied to queue parameters before going ahead with prepa-
ration of a recommendation at step 1304.

The method and apparatus of the present invention has
been demonstrated herein to have patentable weight in a
variety of different embodiments and therefore should be
allorded the broadest possible scope under examination.
Only the claim language provided below limits the spirit and
scope of the present mnvention.
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to route the first event to the first one of the resources,
and a second notification over the data network to route
the second event to the second one of the resources,
wherein in rvesponse to the routing, a comnection is
established with equipment associated with respec-
tively the first and second one of the resources.

2. The method of claim 1, wherein in step [(¢)] (e) the
processing also includes recommending allocation of
resources based upon a set time threshold for servicing the
10 plurality of events.

3. The method of claim 1, wherein in step [(d)] (/) the
recommendation includes using probability factors to pre-
dict quantity and nature of the plurality of events up to a
specified window of time ahead of receipt of the plurality of
events at the routing engine and allocating said resources
based on the prediction.

4. The method of claim 1, wherein the information con-
cerning the instant state of the vesources further includes
information on level of accessibility to database storing
state information, wherein the method further comprises:

What 1s claimed 1s:

1. A method executed by a computerized server operating
within a communication center enhancing resource manage-
ment for routing a plurality of events, comprising steps of:

(a) receiving, by the server, a first event and a second 5
event from the plurality of events, wherein the first
event utilizes a first media type and the second event
utilizes a second media type different from the first
media type;

(D) storing, by the server, information on the first event
and the second event in a single queue;

(¢) retrieving, by the server, from the single gueue, 1nior-
mation concerning the plurality of events to be routed
from a routing engine, the information including at
least nature and quantity of resources required by the 15
plurality of events, and identification of a media type
for each of the plurality of events;,

[(b)] (d) retrieving, by the server, information concerning
istant state of the resources potentially available to
service the plurality of events, wherein the information 20
concerning the instant state includes presence of the

resources for a plurality of different media types,
wherein a first one of the rvesources is detected as
available for the first media type and unavailable for
the second media tvpe, and a second one of the
resources is detected as unavailable for the first media
tvpe and available for the second media tvpe;

[(c)] (e) processing the retrieved information from steps

25

determining that the first one of the vesources has limited
accessibility to the database;

selecting a third one of the vesources having accessibility
to the database; and

routing the first event to the thivd one of the resources
instead of the first one of the resources.

5. The method of claim 1, wherein each of the first and

[(a) and (b)] (¢) ard (d) by the server;

[(d)] (/) based on the processing, recommending alloca- 30
tion of the resources by the server to best serve upcom-
ing ones of the plurality of events to be routed; [and

(e)] (2) repeating steps [(a) through (d)] (¢) through (f)
periodically to allocate, re-allocate and manage the
resources relative to [the] needs of the plurality of 35
events in [near] real time, wherein the needs take into
account the media type utilized by each of the plurality
of events; and

() transmitting, by the routing engine, based on the
recommending, a first notification over a data network S I

second events is tokenized with selected information asso-
ciated with respectively the first and second events.
6. The method of claim 5, further comprising:
prior to processing by the routing engine, periodically
accessing the single queue for identifving the plurality
of events waiting to be routed,
determining the needs of the plurality of events; and
reallocating a particular one of the vesources from a first
resource group to a second resource group based on the
determining.
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