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requesting application sets the priority of these states belonging to the entity by sending a status priority table to the reporting
application. The reporting application reports the status based on the active states of the entity and the priority table. As an

example, the reported status could be the active state having the highest priority in the table. This state |

requesting application. Because different requesting applications could present different priority tables, tr
could report different states for the same entity.

s reported back to the
e reporting application
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(87) Abstract

A method for a reporting application to flexibly report the status of an entity in a call center to a requesting application is provided.
The entity could be in one or more states. Examples of an entity are a directory number (217-219, 223 and 224), an agent (230 and 231),
| a group (232 and 233), a routing point (214-216, 221 and 222), and an agent place (226-228). The requesting application sets the priority
of these states belonging to the entity by sending & status priority table to the reporting application. The reporting application reports the
status based on the active states of the entity and the priority table. As an example, the reported status could be the active state having
the highest priority in the table. This state is reported back to the requesting application. Because different requesting applications could
present different priority tables, the reporting application could report different states for the same entity.
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METHOD AND SYSTEM FOR DETERMINING AND USING
MULTIPLE OBJECT STATES IN A COMPUTER TELEPHONY
INTEGRATION SYSTEM

Inventors: Alec Miloslavsky & Oleg Turovski

Field of the Invention

This invention relates to telephone communications in a call
center, and particularly to methods and systems for determining the

status of entities therein that could have multiple object states.

Cross Reference to Related Documents

The present applicatlon corresponds to United States Patent
application serial number 08/786,817 with the same title and
inventors, and assigned to the same assignee filed 1/21/97, and now

issued as United States Patent 6,055, 308.

Background of the Invention

The telephone is among the most widely used communication
equipment in the world. At first, telephones were merely
convenient tools to allow people to communicate while physically
separated. More recently, many people and organizations use
telephones to market products and services, to provide technical
support for consumer products, to allow callers to access theilr own
financial data, and so forth. Thus, telephone 1s becomlng a major

business and marketing tool.

In order to more effectively use telephones systems for

business and marketling
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purposes, call centers have been developed. In a call center, a number of agents
handle telephone communication with callers. The matching of calls between callers
and agents is typically performed by software operating in conjunction with
computerized switching equipment.

A simple example 1s used here to describe a few of the many advantages of
using call centers. When a call 1s made to a call center, the telephone number of the
calling line 1s typically made available to the call center by a telephone carrier. Based
on this telephone number, software in the call center can access a database server to
obtain information about the caller, using the caller’s phone number as a key. The
software routes the incoming call to an agent who can best handle the call based on
predefined criteria (e.g., language skill, knowiedge of products the caller bought, etc.).

The software also causes the information about the caller, retrieved from the
database, to be immediately transferred to a computer screen used by the agent. Thus,
the agent can gain valuable information about the caller as the call is terminated, or
even prior to receiving the call. As a result, the agent can more effectively handle the
telephone transaction.

It can be seen from the above example that the enabling technology requires a
combination of telephone switching and computer information processing
technologies. The term commonly used for such combined technology is computer-
telephony-integration (CTI).

In making routing decisions, the routing software needs to know the state of

all the agents. For example, if an agent is in a busy state (e.g, answering another call),

calls will not be routed to that agent. In prior art CTI systems, an agent has only one
state. The routing software (as well as other software in the system) makes

decisions based on this state. However, such a system is inflexible. For example,
even though an agent may be busy in performing some tasks (e.g., talking with a co-
worker on a non-urgent matter), he/she may still be able to accept a call from a

customer if there is no other qualified agent available to take that call. Thus, 1t 1s

WO 99727698 PCT/US98/22935
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desirable to have a flexible system that can make better use of the

resources of a call center.

Summary of the Invention

According to the invention, there 1s provided a communication
center having plural agent stations, each agent station comprising
at least a personal computer with a video display unit (PC/VDU), a
communication switching apparatus for routling i1ncoming
communications to individual ones of the agent stations, a status
software application for monitoring status of agent stations by
software-defined states, wherelin one ¢f the agent stations may
simultaneously be active 1n two or more of the defined states, and
a routing software application, a method for reporting status of
agent stations by the status application to the routing application
comprising the steps of a) monitoring by the status application the
active states of agent stations according to the defined states; b)
requesting the state of an 1ndividual agent station from the status
application by the routing application, and providing with the
request a status priority indilication (SPI) of active defined states
of interest; and
c) providing to the routing applicaticn, by the status application,

the active state of the individual agent station having the highest

priority in the SPI provided by the requesting application.

According to a further aspect of the i1nvention, there 1s
provided a communication center comprising: plural agent stations,

each agent station comprising at least a personal ccmputer with a

video display unit (PC/VDU); a communication switching apparatus

for routing incoming communications tc¢ i1ndividual ones of the agent
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stations; a status software application for monitoring status of
agent stations by software-defined states, wherein one of the agent
stations may simultaneously be active 1in two or more of the defined
states; and a routing software application; characterized in that
the status application monitors the agent stations for active
states according to the defined states, and returns to a routing
application requesting state Lnformation on an i1ndividual one of
the agent stations that active state which 1s current for the agent
station and also highest 1n priority c¢cn a status priority
indication furnished by the routing application at the time of the

raquest.

These and other features of the present invention will become

apparent from the followling descripticn when read in conjunction

with the accompanying drawlngs.

Brief Description of the Drawings

Fig. 1 1s a block diagram of a call center that can i1mplement
the multiple object state determination system of the present

1nvention.

Fig. 2 1s a schematic diagram 1llustrating objects used 1n a

stat—-server of the multiple call centers system of the present

invention.

Detailed Description of the Preferred Embodiments

The present invention comprilses a novel call center method and
system. The followling descriptions are presented to enable any
person skilled i1n the art to make and use the 1nvention.

Descriptions of specific applications are provided only as

examples. Various modifications to the preferred embodiments

described will be
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readily apparent to those skilled in the art, and the general principles defined herein
may be applied to other embodiments and applications without departing from the
spirit and scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown, but is to bé accorded the widest scope consistent

with the principles and features disclosed herein.

Fig. 1 1s a block diagram of a call center 100 which can be used to implement
the present invention. Call center 100 is connected to a public-switched telephone
network (PSTN) 104. It comprises a switch 108 for accepting calls from PSTN 104.
Switch 108 could be an automatic call distributor (ACD), private branch exchange
(PBX) or a PSTN switch. Switch 108 contains a high bandwidth port 110 (for
connecting to PSTN 104) and a plurality of low bandwidth ports (such as ports 112-
116). Some of these low bandwidth ports can be connected to voice-based devices.
For example, ports 112-1135 are connected to telephones 120-123, respectively.
Agents are assigned to handle these telephones. Each of the low bandwidth ports 1s
assigned one or more directory numbers ("DNs").

It has been found that the function performed by a standard switch 1s rather
limited and cannot meet the requirements of a typical call center. For example, it is
desirable to provide information about a call to a workstation (such as workstation
126-127) available to each agent. However, a switch cannot search, process and route
data to these workstations. Consequently, a new technology, called computer-
telephony-integration (CTI), is needed to route a combination of voice and digital data
to desired places.

As a way to implement CTI, call center 100 further contains a routing
subsystem 130 connected to a CTI server 132, which is in turn connected to switch
108 through a CTI link 134. The communication between switch 108 and CTI server
132 typically follows the X.25 protocol known in the art. CTI server 132 provides an

interface between routing subsystem 130 and switch 108. Switch 108 notifies CTI

server 132 when a call is received. CTI server 132 sends the information to routing
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subsystem 130, which selects an agent best qualified to answer the call in accordance
with predetermined criteria. CTI server 132 then notifies switch 108 to direct the call
to the telephone (i.e., DN) of the selected agent while routing subsystem 130 directs
data relating to the person placing the call to the workstation of the selected agent.

It will be apparent to those with skill in the art that the functions of the routing
subsystem and the CTI server could all be performed on a single computer platform,
or could be distributed as shown. The distribution shown is not meant to be limiting
relative to numbers of software and hardware modules and to connectivity.

In one embodiment of the present invention, routing subsystem 130 contains a
stat-server 140, a routing server 142, and a database 144. They communicate with one
another using a data communication network 150, which may be any of a number of
local area network (LAN) systems.. Stat-server 140 collects and stores historic data
relating to all calls, activities of switches, and information and activities of all agents
in call center 100. Database 144 contains information about customers, agents,
telephone numbers, and various aspects of call center 100. Routing server 142 selects
appropriate agents to handle calls using data in stat-server 140 and database 144.

After the selection, routing server 142 sends a command to CTI server 132, which in
turn instructs switch 108 to route incoming calls to the selected agents.

There may be other CTI-related applications (i.e., software modules) which
use the resources of database 144 and stat-server 140 so as to provide other services or
information to the agents in the call center. In Fig. 1, two applications (152 and 153)
are shown. Examples of applications are "Agent View" and "Call Center View"
marketed by Genesys Telecommunications Laboratories. These applications are
connected to data communication network 150.

In a call center, it is common for an agent to manage more than one telephone.

The equipment used by an agent is usually set up in a convenient place (such as a
desk), which is called an "agent place" in the present application. Fig. 1 shows two
exemplary agent places 161 and 162. Agent place 161 contains a workstation 126 and
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two telephones 120 and 121. Similarly, agent place 162 contains a workstation 127
and two telephones 126 and 127. When an agent occupies an agent place, he/she logs
on using either a telephone or a workstation therein. Before the agent leaves the agent
place, he/she logs out using the telephone or workstation. Consequently, call center
100 is able to keep track of the current location of each agent.

Stat-server 140 communicates with CTI server 132, routing server 142 and
applications 152-153 via a set of application programming interface ("API")
commands. Stat-server 140 (working with CTI server 132) can monitor and store
activities of switch 108. It also monitors and stores activities of various agents and
agent places. In response to inquiry by routing server 142 and applications 152-153
regarding the status of an object of interest (e.g., an agent), stat-server 140 provides a
report to routing server 142. In an embodiment where one stat-server is used to
manage several switches (which may be located 1n one or more call centers), stat-
server 140 monitors and stores activities of all the switches, all the agents and all the
agent places served by these switches. A detailed description of a multiple call center
architecture which may use the stat-server of the present invention is disclosed 1n a
copending patent application entitled "System and Method for Operating a Plurality of
Call Centers", which bears the serial number 08/782,983, and was filed January 14,
1997 and assigned to the same assignee of the present application. This patent
application 1s incorporated herein by reference.

It is observed that most call center entities (e.g., telephones and agents) could
simultaneously have multiple states. For example, an agent telephone is designed to
handle several activities at the same time. Thus, the agent may use the same
telephone to talk to one customer, put another person (e.g., a co-worker) on hold, and
waiting for an incoming call. Under prior art systems, this presents a reporting
problem when the stat-server reports the state of the telephone to other CTI

applications because it 1s not clear which state (out of several simultaneous states)

should be reported.
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Also, more recently with the advent of the Internet, and other multi-media
networks, besides regular telephone, the workstation (e.g. 126 or 127) itself may
become a telecommunications terminal, for such things as teleconferences, IPNT
calls, IPNT teleconferences, work-share conferencing tools, video mail etc. The
agents engagement in one or more of these new multimedia tools will result also in
different (additional) statuses and states, as well as the availability per se. It is clear,
that such a functionality is useable not just in call centers, but in any kind of multi-
media multi-network type of communication environment. The present invention is a
method and system which takes advantage of the multiple states. It realizes that
different CTI applications need to use state-related information differently. For
example, a conventional routing routine would consider an agent busy if he/she is
talking on a telephone or using a workstation to enter data. However, an application
which handles high priority calls (e.g., emergency calls or calls from valued
customers) would consider the same agent available as long as he/she 1s logged on to
the agent place. This is because the agent can stop working with the workstation or
place a call on hold if there 1s an emergency phone call. Thus, the present invention
allows an application to define which of the several states about which they wish to be
informed.

An embodiment of the present invention is now described. In this
embodiment, various entities in a call center are associated with software objects. The
following are some examples of these objects:

(a) Queues and Routing Points: These are hardware circuits in switches and are
represented as objects. Queue implements hardware controlled ACD mechanism.
Routing point, sometimes called control directory number ("CDN"), can be controlled
by software applications (such as a routing routine).

(b) Agent DNs: They are hardware ports in a switch and are represented as
objects. Each DN is associated with one or more properties. For example, some DNs

can access another DN directly; some DNs are associated with queues; some DNs are
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limited to outgoing calls; and some DNs have a period of unavailability after
completion of a previous call. In a specific example, some of the switches
manufactured by Northern Telecom contain basically two kinds of DNs, position and
extension. Extension DNs can be accessed directly by a telephone and can initiate
outgoing calls. Position DNs are associated with one or more queues. They can be
accessed only through these queues and cannot initiate outgoing calls.
(¢) Other specific DNs: They are DNs connected to specific devices, such as voice
mail systems, interactive voice response units, etc. These DNs are represented as
objects.
(d)  Agent Places: They are logical spaces each containing items associated with
the space (e.g., one or more DNs, possibly attached to different switches, and
workstations). In a physical implementation, these places could be desks. When an
agent makes login to one item in a place, he (she) becomes logically logged in for the
whole place. Each place is represented as an object and associated with a PlacelD.
(e) Agents: Persons (objects) identified by an AgentID. Agents can move
between places dynamically. The stat-server has a special routine for dynamically
keeping track of the locations of all the agents. For example. an agent can work from
9:00 AM till 13:00 (i.e., 1:00 PM) at a first place; makes a logout (e.g., for lunch) and
then makes a login at a second place at 14:00. The agent location tracking routine
maintains the information so that the routing server (and other applications) knows
which DN to dial to reach the agent. Each agent may also have a "home place,"
which is a default value if the agent cannot be dynamically tracked.
(f) Groups: A number of agents in any combination. Group objects are identified
by GrouplDs. There are at least two types of groups. The first type (1dentified herein
as SObjectGroupAgents) contains a list of AgentIDs. In this case, the stat-server
tracks all agent movements and collect statistics only for included agents. Examples

are groups with particular skills. The second type (identified herein as
SObjectGroupPlaces) contains a list of agent places (PlacelDs). Examples of places

PCT/US98/22935
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in the lists are training room, main office, second floor, etc. In this case, the stat-
server tracks events related to places included in the list because it does not matter
who works in these places.

In yet another embodiment, the router 142 can decide on an incoming call, that
since both the caller and the agent have video conferencing available, which it can
find out by checking the possible states, it can establish or offer to establish a video
conference (best mode of communication) rather than just a regular analog phone call
(PSTN call). It is clear that such a functionality is useable not just in call centers, but
in any kind of multi-media multi-network type of communication environment.

Fig. 2 is used to illustrate the above (first embodiment) described objects. It
shows two switch objects 212 and 213 simulating two physical switches in one or
more call centers. Switch object 212 comprises the following resources: CDN objects
214 and 215, queueDN object 216, and DN objects 217-219. Similarly, switch object ‘
213 comprises the following resources: CDN object 221, queueDN object 222, and
DN objects 223-224. These objects represent the corresponding CDN, queues, and
agent DNs in the physical switches.

The agent DN objects 217-219 and 223-224 are also included in agent place
objects. In this example, agent place object 226 includes DN objects 217 and 218,
agent place object 227 includes DN objects 219 and 223, and agent place object 228
includes DN object 224. It should be noted that the DNs from two different switches
can be associated with the same agent place.

Some of the agent place objects can be grouped together to form place group
objects. In Fig. 2, only one place group object 232 1s shown. '

Fig. 2 also shows a plurality of agent objects, such as objects 230 and 231. In
this example, agent object 230 is dynamically linked to agent place object 227 using
the above mentioned agent location tracking routine, shown in Fig. 2 as a dashed line
235. Similarly, agent object 231 is dynamically linked to agent place object 228 using

the above described dynamic tracking routine (shown as a dashed line 236 in Fig.

PCT/US98/22935
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2Some of the agent objects can be grouped 1nto agent group objects. In Fig. 2, only
one agent group object 233 is shown.

Stat-server 140 provides a set of APIs for its clients to obtain statistics for
various objects, such as objects associated with agents, agent groups, agent places,
place groups, route points, queues, etc. Statistics could be current object state
representation (e.g., current agent status, current number of active calls in a group,
etc.) or historical states representation. Historical representation are accumulated
information for certain time intervals (e.g., total number of calls, total talk time,
average talk time, etc.). Thus, the clients have to specify the time interval of interest.

Examples of time intervals are:

(a) SGrowingWindow: The start time 1s fixed (e.g., 9:00 AM) while the end time
is sliding (e.g., "till now"). For example, the client may request the total number of
calls between 9:00 AM and now.
(b) SSlidingWindow: The time interval 1s fixed while the start and end times are
sliding. Example: the average call length for the paSt hour.

Returning now to the description of objects, each object has one or more
states. In one embodiment of the present invention, agent DN objects may have the
states shown in Table 1. It should be noted that the number and nature of states are

implementation details, and thus, can easily be changed by persons skilled in the art.

TABLE 1

(1) NotMonitored: The CTI server 1s not currently tracking the
status of this agent DN. Consequently, the stat-
server 1s not accumulating statistical information
for this DN.

(2) Monitored: The agent DN is monitored by the CTI server.

(3) Loggedin: It indicates that an agent has logged 1n to the
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WaitForNextCall:

OffHook:

CallDaaling:

CallRinging:

NotReadyForNextCall:

OfflineWorkTypel:

OfflineWorkType2:

CallOnHoldUnknown:
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agent DN.
It indicates that an agent DN is on hook and is
waiting for a call.
This is active at almost all time, even when this
agent DN has active calls or when there is no
agent (for the possibility of leaving a voice mail
message). The only situation in which
WaitForNextCall is not active is when a

predetermined key is pressed (see

- NotReadyForNextCall below).

It indicates that the telephone receiver is
offthook. However, other states can be active
even when the receiver is offhook (e.g.,
WaitForNextCall).

It indicates that an agent has dialed a call but
that the call is not yet established.

It relates to an action occurring on an agent DN
from the moment an inbound call begins ringing
to the time just before the handling of the call by
an agent.

This refers to a hardware condition preventing
the receipt of calls. It is usually activated by
pressing a predetermined key.

It indicates that an agent is offline to do work
that can be classified as type 1.

It indicates that an agent is offline to do work
that can be classified as type 2.

It indicates that a call of unknown type is on
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(14) CallOnHoldInternal:
(15) CallOnHoldOutbound:
(16) CallOnHoldInbound:
(17) CallUnknown:
(18) CallConsult:
(19) Callinternal:
(20) CallOutbound:
(21) Calllnbound:
(22) LoggedOut:
(23) CallDialed:
(24) CallAbandonedFrombDialing:
(25) CallAnswered:
(26)

(27)

PCT/US98/22935

-13-
hold.

It indicates that a consulting call is on hold.

It indicates that an internal call is on hold

It indicates that an outbound call is on hold

[t indicates that an inbound call is on hold

It indicates that the CTI server cannot determine
whether the call is a consult, internal, outbound,
inbound or on-hold call.

It indicates that a consulting call is in progress.
It indicates that call between two extensions
(internal calls) is in progress (i.e., when no
prefix 1s used)

It indicates that an outbound call is in progress.
It indicates that an inbound call 1s in progress.

It indicates that an agent has logged out from
the agent DN.

It indicates that a successful result was achieved
when a call was dialed.

It indicates that during the process of a call
dialing (and before another party answers), the
agent hung up the phone.

It indicates that a call was answered.

CallAbandonedFromRinging:It indicates that another party hung up the phone

while a call was ringing.

CallAbandonedFromHolding:It indicates that another party hung up the phone

while a call was on hold.

The above-listed states correspond to actions that can be "executed” by an
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agent DN. As mentioned above, an agent DN could be in a plurality of these states at
the same time (called herein the "active states"). In one embodiment of the present
invention, the stat-server of the present invention reports to its clients an agent DN
status that is equal to the active state having the highest priority. In the present
invention, the priority is set by the clients of the stat-server. This is accomplished by
the client sending a status priority table ("SPT") to the stat-server as part of the
parameters in requesting information on the status of an agent DN. This table
contains the same states shown in the listing of Table 1 such that these states are
arranged in a priority order defined by that client. In reporting to the client, the stat-
server reports a status corresponding to the active state of the agent DN having the
highest priority as defined in the received SPT. It should be noted that the reported
status could be the active state that corresponds to other priorities on the SPT. If the
client requesting the information does not provide a SPT, a defauit SPT is used.
Further, the client may provide a different SPT at separate requests for information.

One advantage of this aspect of the present invention is that each client can
obtain information it deems to be the most pertinent. In the prior art system, the stat-
server reports only one status for an agent DN to all the clients that request the
information. In the present invention, the stat-server can report different status for the
same agent DN to different clients, depending on the SPT parameters sent by the
clients. Because each client receives the information it wants, the resource of the call
center can be better utilized.

As pointed out above, each agent may have access to two or more telephones
(i.e., agent DNs). In this case, the client may define an agent SPT indicating the
priority of the actions in both agent DNss.

As an example, it is assumed that an agent has access to two agent DNs: the
first DN has a state of "OfflineWorkTypel" and the second DN has a state of
"WaitForNextCall." The status of the agent reported to the client is
"OfflineWorkTypel" if it has a higher priority. As another example, a client (e.g.,
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routing server 142) of the stat-server may consider the status of an agent to be
"WaitForNextCall" when all the agent DNs associated with the agent have the
"WaitForNextCall" state. This corresponds to the case when the agent is not actively
performing any call center related activity (e.g., answering a call or using the
workstation), and as a result, all the agent DNs are not being used and are waiting for
a call. This priority arrangement is achieved by putting "WaitForNextCall" as the
action having the lowest priority in an agent SPT. However, if there 1s a special or
urgent call, routing server 142 may want to consider the status of the agent to be
"WaitForNextCall" when there 1s at least one agent DN associated with the agent
having the "WaitForNextCall" status. This corresponds to the case when the agent
has access to at least one phone that is not being used. This priority setting is
achieved by putting "WaitForNextCall"as the highest priority in the agent SPT.

In one embodiment of an agent SPT, the priority of the states are listed
sequentially. and separatéd by a comma, with the lowest priority listed first. The agent
SPT with a lowest priority for "WaitForNextCall" would be: "WaitForNextCall, ...
(other states)." On the other hand, the agent SPT with a very high priority for
"WaitForNextCall" would be "..., WaitForNextCall, LoggedOut". In this case, the
highest priority is "LoggedOut" and the priority just below it is "WaitForNextCall".

Agents can be arranged in groups. Group status is based on all included agent
statuses. It is determined by a "Group SPT," which 1s similar to the Agent SPT and
DN SPT. As an example, a Group SPT of "..., WaitForNextCall" means that the
group will be in "WaitForNextCall" if there is at least one "WaitForNextCall" agent
status.

Routing points and queues can also report different status to different clients in

response to different SPTs. The states of an exemplary routing point/queue are shown

in table 2.
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(1) NotMonitored:
(2) Monitored:
(3) NotReadyForNextCall:
(4) CallWaait
(5) CallEntered
(6) CallDistributed
(7 CallAbandoned
(8) WaitForNextCall:
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TABLE 2

The CTI server is not currently tracking the
status of this DN. Consequently, the stat-server
1s not accumulating statistical information for
this DN

The routing point/queue is monitored by the
CTI server.

This state occurs when a PBX source used for
routing or a queue DN has reached capacity.
Note that this capacity is very large and is not
normally reached.

Call 1s holding on a routing point/queue

This 1s an "instant" action indicating that a new
call has just entered a routing point or queue.

It indicates that a call previously i1n a routing
point/queue has just been delivered to an agent.
This indicates that a customer just hung up while
the call is at a routing point or in a queue.

This indicates that a routing point/queue still has

a capacity to handle more calls.

In one embodiment of the present invention, there are two main calls that

allow clients to obtain statistics from the stat-server. The first call is "SGetStat." This

call requests the stat-server to return statistics of interest only once. The second call 1s

"SOpenStat." It means that the client 1s interested in receiving statistics on a

continuous basis. The client can further set up various criteria for the stat-server to

notify the client and report statistics. For example, the client can specify that

notification takes place only when the new value is greater than the last reported value
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by a predefined percentage. Alternatively, the client can specify that notification
takes place at predefined time intervals. ,

One of the parameters of the SGetStat and SOpenStat calls relates to the SPT.
In one embodiment of the present embodiment, the parameters for each of these calls
contain a pointer to a data structure having a number of optional fields. The SPT for
agent DN, agent, group, and routing point/queue each occupies one of these optional
fields. Thus, an application can define the appropriate SPTs and incorporate them in
the data structure. This data structure 1s used to invoke the SGetStat and SOpenStat
calls.

In an embodiment in which multiple switches are monitored by the same stat-
server, the above-mentioned calls also contain a parameter allowing the client to
indicate the switch of interest.

Also, the multimedia aspect makes the present invention valuable beyond use
in call centers only, for general communications, both in businesses and for private
people. It allows a best mode of communication negotiation to be possible,
transparent or interactive, without adding much complexity to the system.

The invention has been described with reference to specific exemplary
embodiments thereof. Various modification and changes may be made thereunto
without departing from the broad spirit and scope of the invention. The
specification and drawings are, accordingly, to be regarded in an illustrative rather

than a restrictive sense; the invention is limited only by the provided claims.
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CLAIMS:

1. In a communication center having plural agent stations, each
agent station comprising at least a personal computer with a video
display unit (PC/VDU), a communication switching apparatus for
routing incoming communications to individual ones of the agent
stations, a status software application for monitoring status of
agent stations by software-defined states, wherein one of the agent
stations may simultanecusly be active i1in two or more of the defined
states, and a routing software application, a method for reporting
status of agent stations by the status application to the routing

application comprising the steps of:

a) monitoring by the status application the active states of agent

stations according to the defined states;

b) requesting the state of an individual agent station from the
status application by the routing application, and providing with
the request a status priority indication (SPI) of active defined

states of interest; and

c¢) providing to the routing application, by the status application,
the active state of the individual agent station having the highest

priority in the SPI provided by the requesting application.

2. The method of claim 1 comprising a further step for making a
routing decision by the routing application based on the active

state returned in step (c).

3. The method of claim 1 wherein the incoming communications are
e-malils.
4. The method of claim 1 wherein the incoming communications are

Internet Protocol Network Telephony (IPNT) calls.

5. The method of claim 1 wherein the communication center 1s a

call center, the communications switching apparatus is a telephone
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switch, 1ndividual ones of the agents have at least one telephone,

and the routing application routes telephone calls the telephones.

6. The method of claim 1 wherein the status application monitors
status of both the PC/VDU and one or more telephones at the agent
station, and status of the agent station is determined by states of

the PC/VDU and the one or more telephones.

7. A communication center comprising:

plural agent stations, each agent station comprising at least

a personal computer with a video display unit (PC/VDU) ;

a communication switching apparatus for routing incoming

communications to individual ones of the agent stations;

a status software application for monitoring status of agent
stations by software-defined states, wherein one of the agent
stations may simultaneously be active in two or more of the

defined states; and

a routing software application;

characterized i1n that the status application monitors the
agent stations for active states according to the defined
states, and returns to a routing application requesting state
information on an individual one of the agent stations that
active state which 1s current for the agent station and also
highest i1n priority on a status priority indication furnished

by the routing application at the time of the request.

8. The communication center of claim 7 wherein the routing

application makes a routing decision based on the state returned by

the status application.

9. The communication center of claim 7 wherein the incoming

communications are e—-malls.
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10. The communication center of claim 7 wherein the incoming

communications are Internet Protocol Network Telephony (IPNT)

calls.

11. The communication center of claim 7 wherein the communication
center is a call center, the communications switching apparatus 1is
a telephone switch, individual ones of the agents have at least one

telephone, and the routing application routes telephone calls the

telephones.

12. The communication center of claim 7 wherein the status
application monitors status of both the PC/VDU and one or more
telephones at the agent station, and status of the agent station 1is

determined by states of the PC/VDU and the one or more telephones.
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