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(57) Abregée/Abstract:

Call centers (143-145) use an event-driven scheme (207) with a filter (366) to send status updates to an associated network call-
routing system (150). The filter ensures that only minimal status changes are not reported to the network call-routing system.
Each call center records (310) the status values (360-365) of different splits that it last sent to the call-routing system, and sends
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(57) Abréege(suite)/Abstract(continued):

a new status update only when a status value of a split has changed (306) by the split's corresponding threshold amount (380-
385). On the one hand, in large splits, the number of status-impacting events (such as call arrival, call serviced, call abandon,
agent login/logout, etc.) Is typically high, but the scale of the change in status effected by each of these events is minimal. On the
other hand, in small splits, the number of status-impacting events Is typically small but the scale of the change In status effected
by each of these events Is significant. Therefore, substantially each event at a small split with a small volume of events results In
a status update being sent, whereas only a small minority of events at a large split with a high volume of events results In a
status update being sent.
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- ARRANGEMENT FOR EFFICIENTLY UPDATING STATUS
INFORMATION OF A NETWORK CALL-ROUTING SYSTEM

Abstract

Call centers (143-145) use an event-driven scheme (207) with
a filter (366) to send status updates to an associated network call-routing
system (150). The filter ensures that only minimal status changes are not
reported to the network call-routing system. Each call center records
(310) the status values (360-365) of different splits that it last sent to the
call-routing system, and sends a new status update only when a status
value of a split has changed (306) by the split's corresponding threshold
amount (380-385). On the one hand, in large splits, the number of status-
impacting events (such as call arrival, call serviced, call abandon, agent
login/logout, etc.) is typically high, but the scale of the change in status
effected by each of these events is minimal. On the other hand, in small
splits, the number of status-impacting events is typically small but the
scale of the change in status effected by each of these events is
significant. Therefore, substantially each event at a small split with a
small volume of events results in a status update being sent, whereas

only a small minority of events at a large split with a high volume of events
results in a status update being sent.
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" ARRANGEMENT FOR EFFICIENTLY UPDATING STATUS

INFORMATION OF A NETWORK CALL-ROUTING SYSTEM
Technical Field

This invention relates to network call-routing systems.

5 Background of the Invention

(e.g., a
objectives of a
route each individual call to the cal

center in the network which presently offers the shortest call-answer
waiting time.

company’s) network of call centers. One of the principal

network call-routing system is to
10

In order to achieve this objective, the network call-routing
system must obtain status information

network on a continuing basis.

from each of the call centers in the

There are two commonly-used schemes for sending status
updates to a network call-routing system: periodic updates, and event-

driven updates. But periodic updates of status are almost never timely.

No matter how frequently the updates are sent, there is always a
likelihood that a routing decision will use Incorrect, out-of-

15

date, status

25  bandwidth or processing time to achieve an acceptable level of accuracy

of routing decisions.

Summary of the invention

This invention is directed to solving these and other

problems and disadvantages of the art. Generally according to the

30 Invention, an event-driven scheme with a filter is used for sending status
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updates, where the filter ensures that minimal status changes are not
reported to the network call-routing system. Accordingly,

each call center
keeps track of the status value or values that

it last sent to the call-routing
System, and sends a new status Update only when a status value has

changed by a corresponding threshold amount. An illustrative example of

a status is the estimated wait time (EWT) in a call queue of calls arriving

at the call center or one of its splits. On the one hand. in large splits, the
number of events (such as call arrival, call serviced, call abandon, agent

login/logout, etc.) is typically high, but the scale of the change in status

10  effected by each of these events is minimal. On the other hand, in small

splits, the number of events is typically small, but the scale of the change

in status effected by each of these events is significant. According to the
Invention, therefore, each event at a small split with a small volume of

1> minority of events at a large split with a high volume of events may result
IN a status update being sent. The net result is that the routing system
uses status information which is accurate to within the selected threshold,
while significantly reducing the bandwidth and the processing time
required for status updates.

20

Specifically according to the invention, there is presented an

improved method, apparatus, and computer-readable medium containing

software, for updating node status information of a call router that routes

a call center, an automatic cal distribution (ACD) system., or a cali center

25 split/skill. When a change in status of one of the nodes Is detected, a

determination Is made of whether the change in the status of the one

node since the last time that the status of the one node has been reported
to the call router has reached a threshold amount. If the threshold

amount has been reached, the changed status is reported to the cali

30 router. If the threshold amount has not been reached, the node forbears
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from reporting the status to the call router, until such time as the status
change does reach the threshold amount.

lllustratively, detecting the change in status of the one node
involves detecting occurrence of a status-impacting event at the one node.
Then the determining of whether the change has reached the threshold
amount involves computing the present value of the status using the detected
event and determining whether a difference between the present value of the
status of the one node and a value of the status at the one node that was last
reported to the call router has reached the threshold amount. If so, occurrence
of the status change is reported to the call router; if not, concurrence of the
status change is not reported to the router. Preferably, the event impacts one
of a plurality of splits that exist at the one node, and each split has a
corresponding threshold associated therewith.

In accordance with one aspect of the present invention there is
provided a method of updating node status information of a call router that
routes calls to ones of a plurality of call processing nodes, comprising: a call
processing node sending to the call router status-update messages and not
the calls to affect the call router’s routing of the calls to the ones of the nodes;
the node detecting a change in its status; in response, the node determining
whether the change in its status since a last time that a change in its status
has been reported to the call router has reached a threshold amount; in
response to determining that the threshold amount has been reached, the
node sending one of said status-update messages reporting the change in its
status to the call router; and in response to determining that the threshold
amount has not been reached, the node forbearing from reporting the change
in its status to the call router until such time as the threshold amount of
change in its status is reached.

In accordance with another aspect of the present invention there
is provided an apparatus for updating node status information of a call router
that routes calls to ones of plurality of call processing nodes, comprising:
means in a call processing node for sending to the call router status-update
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messages and not the calls to affect the call router’s routing of the calls to the
ones of the nodes; means in the node for detecting a change in status of said
node; means in the node, responsive to detection of the change in the status,
for determining whether the change in the status of said node since a last time
that a change in the status of said node has been reported to the call router
has reached a threshold amount; wherein the sending nodes respond to
determination that the threshold amount has been reached by sending one of
said status-update messages reporting the change in the status of said node
to the call value and a value of the status of the one node last reported to the
call router, and respond to a determination that the threshold amount has not
been reached by forbearing from reporting the change in the status of said
node to the call router until such time as the threshold amount of change the

status of said node is reached.
These and other features and advantages of the invention will

become more apparent from the following description of an illustrative
embodiment of the invention considered together with the drawings.

Brief Description of the Drawings
FIG. 1 is a block diagram of a telecommunications system that

includes an illustrative embodiment of the invention;

FIG. 2 is a block diagram of an automatic call distribution (ACD)
switch of a call center of the telecommunications system of FIG. 1; and

FIG. 3 is a functional flow diagram of a status-update function of
the ACD switch of FIG. 2.
Detailed Description

FIG. 1 shows a conventional telecommunications system. In
this illustrative example, the telecommunication system comprises a
plurality -- three, in this example -- of networked call centers 143-145
respectively designated as “west’, “north”, and “south”. Call centers 143-
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145 are interconnected with each other, and with telephones 101-102 of
callers who are potential users of call centers 143-145, via a telephone
network 100. Calls from telephones 101-102 are distributed between call
centers 143-145 by a conventional network call-routing system 150. Call
centers 143-145 send system 150 reports on their present status, and
system 130 uses this information to route each call to the one of the call
centers 143-145 where the call will be handled most expeditiously. Each
call center 143-145 comprises an automatic call distribution (ACD)
switch 103-105, respectively, and a plurality of agent position
terminals 120, such as telephones. ACD switches 103-105 connect
terminals 120 to telephone network 100. In each call center 143-145, the
agents and their terminals 120 are divided into one or more splits 106-
107, 108-109, and 110-111. respectively, and the respective ACD
switch 103-105 defines a waiting-call queue 126-127, 128-129, and 130-
131, for each of the splits 106-107, 108-109, and 110-11 1, respectively.
Additionally, any one or more of the queues 126-131 may comprise a
plurality of priority queues, each for holding waiting calls of a different
priority (not shown).

FIG. 2 shows ACD switch 105 in greater detail. ACD
switch 105 is representative of all ACD switches 1 03-105. ACD
switch 105 conventionally includes trunk ports 200 for connecting ACD
switch 105 to telephone network 100; line ports 201 for connecting ACD
switch 105 to agent terminals 120; service circuits 203 that provide
various services, such as tone generators, announcement generators,
hold circuits, conference circuits, modems, etc.: a switching fabric 202 that
selectively interconnects ports 200, ports 201, and service circuits 203; a
processor 204 that controls switching fabric 202 and other elements of
ACD switch 105; and é memory 205 which holds control programs and
data which processor 204 executes and uses to control the operation of
ACD switch 105. Memory 205 includes queues 130-131 for splits 110-

e i
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111, respectively, and an estimated waiting time (EWT) function 206
which computes the amount of time that a call is likely to spend in any one
of the queues 130-131 before being taken out of that queue, e.g., before
being connected to an agent’s terminal 120. Switch 105 is illustratively
the AT&T Definity® ACD private branch exchange (PBX). EWT
function 206 may be any suitable EWT function, but is preferably the EWT
function described in U. S. patent no. 5,506,898.

According to the invention, memory 205 includes an
Improved status update function 207, which is shown in greater detail in
FIG. 3. Alternatively, function 207 may be stored in a portable memory,
such as a magnetic disk or a CD-ROM, or may be implemented in
hardware or in an adjunct processor.

Execution of function 207 by processor 204 commences
when processor 204 detects occurrence of an event in ACD switch 105, at
step 300. An event can be any action or state change. Processor 204
checks whether the event is a status-affecting event, at step 302, by
consulting an administratively-programmed list 376 of status-affecting
events 370-375 in memory 205. A status-affecting event can be any
event having a bearing on which one of the call centers 143-145 network
call-routing system 150 should route a call to, e.g., call arrival, call
serviced, call abandon, agent login/logout, etc. If the event is not status-
affecting, processor 204 continues conventionally, at step 312, e.g., by
recording the event in a call-management system (not shown). If the
event Is status affecting, processor 204 recomputes the status, i.e., uses
the event to compute a present status value, at step 303. lllustratively,
processor 204 uses the occurred event in EWT function 206 to 'compute
the present estimated wait time for the affected one of splits 110-111. To
determine if a status update needs to be reported to network call-routing
system 150, processor 204 retrieves the last-sent status value from a list
366 of last-sent status values 360-365 each corresponding to a different
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split 110-111, at step 304, and compares the present status value against
the last-sent status value to determine if their difference exceeds a
predetermined threshold, at step 306. Processor 204 obtains the
threshold value from a list 366 of threshold values 380-385 each
corresponding to a different split 110-111. Alternatively, all splits may
have the same one threshold value.

It the difference in the last-sent and present status values
has not reached the threshold value, the change in status is not to be
reported to system 150 at this time, and so processor proceeds to
step 312 to continue with conventional operation. If the threshold value
has been reached, processor 204 promptly sends a status-update
message reporting the status change to system 150, at step 308.

System 150 uses this information to update its status of the corresponding
one of the splits of the one of the call centers 143-145 from which the
message was recelved. Following step 308, processor 204 sets the
corresponding one of the last-sent status values 360 - 365 in list 366 to
the present status value, at step 310. Processor 204 then continues with
conventional operations, at step 312.

Of course, various changes and modifications to the
lllustrative embodiment described above will be apparent to those skilled
in the art. For example, status information can take many forms other
than EWT, such as: age of oldest-call waiting, average speed of answer,
service level, number of calls in queue, number of agents available, time
In queue of most-idle agent, occupancy of least-occupied available agent,
skill level of most-skilled available agent, etc. Also, status threshold
values may be administered on a per-call center, per-ACD., per-skill, per-
call type, etc., basis. Alternatively, threshold values may be set for
numbers of specific status-effecting events, as opposed to the status
itself, and changes in the amounts of the evénts may be reported to the

call-router for use in recomputing the status of the corresponding node at
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the call router. These changes and modifications can be made within the
scope of the invention and without diminishing its attendant advantages.
It is therefore intended that such changes and modifications be covered

by the following claims.
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Claims

1. A method of updating node status information of a call router that

routes calls to ones of a plurality of call processing nodes, comprising: a call

processing node sending to the call router status-update messages and not
the calls to affect the call router’s routing of the calls to the ones of the nodes;
the node detecting a change in its status; in response, the node determining
whether the change In its status since a last time that a change in its status
has been reported to the call router has reached a threshold amount; In
response to determining that the threshold amount has been reached, the
node sending one of said status-update messages reporting the change in its
status to the call router; and in response to determining that the threshold
amount has not been reached, the node forbearing from reporting the change
in its status to the call router until such time'as the threshold amount of

change In its status Is reached.

2. The method of claim 1 wherein: detecting a change comprises
detecting occurrence of status-impacting event at the node, and computing a
present value of the status of the node; determining whether the change has
reached a threshold amount comprises determmining whether a difference
between the present status value and a value of the status of the node last
reported to the call router has reached the threshold amount; sending one of
said status-update messages comprises sending the one of said status-
update messages reporting the occurrence of the change to the call router;
and forbearing comprises not reporting the occurrence of change to the

router.

3. The method of claim 1 wherein: detecting a change comprises

detecting occurrence of an event impacting the status of one of the plurality of
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nodes, and computing a present value of the status of the one node;
determining whether the change has reached a threshold amount comprises
determining whether a difference between the present status value and a
value of the status of the one node last reported to the call router has reached
a threshold amount corresponding to the one node; sending one of said
status-update messages comprises sending one of said status-update
messages reporting the occurrence of the status change corresponding to the
one node to the call router; and forbearing comprises not reporting the
occurrence of the status change of the one node to the call router until such
time as the threshold amount of status change corresponding to the one node

is reached.
4. The method of claim 1 wherein the node comprises a call center.

5. The method of claim 1 wherein the node comprises an automatic
call distribution system.

6. The method of claim 1 wherein the node comprises a split or a skill

of a call center.

7. The method of claim 1 wherein the change in status an occurrence
of any one of a plurality of events that affect whether or not the call router a

call to the one.

8. An apparatus that performs the method of claim 1 or2 or3 or4 or 5

oro6 or/.

9. A computer-readable medium containing software which, when

executed in a processor, causes the processor to perform the method of
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claimior2or3ord4or5or6or7.

10. A method comprising: a network call routing each call through a
communications network to one of plurality of call processing nodes exclusive
of the network call router, without intermediary of another one of the plurality
of nodes; each said node responsive to receipt of the call routed thereto, by
processing said received call at said node; the nodes communicating with the
network call router by sending status-update messages and not the calls to
the network call router to affect the network call router’s routing of the calls to
the nodes; one of the nodes detecting a change in its status; in response, the
one node detemining whether the change in its status since a last time that a
change in its status h:as been reported to the network call router has reached
a threshold amount; in response to determining that the threshold amount has
been reached, the one node sending one of said status-update messages
reporting the change in its status to the network call router; and in response to
determining that the threshold amount has not been reached, the one node
forbearing from reporting the change in its status to the network call route:
until such time as the threshold amount of change in its status is reached.

11. The method of claim 10 wherein: the change in status comprises
an occurrence of any one of a plurality of events that affect whether or not the

call router routes a call to the one node.

12. An apparatus for updating node status information of a call router
that routes calis to ones of plurality of call processing nodes, comprising:
means in a call processing node for sending to the call router status-update
messages and not the calls to affect the call router’s routing of the calls to the
ones of the nodes; means in the node for detecting a change in status of said

node; means in the node, responsive to detection of the change in the status,
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for determining whether the change in the status of said node since a last

time that a change in the status of said node has been reported to the call
router has reached a threshold amount; wherein the sending nodes respond
to determination that the threshold amount has been reached by sending one
of said status-update messages reporting the change in the status of said
node to the call value and a value of the status of the one node last reported
to the call router, and respond to a determination that the threshold amount
has not been reached by forbearing from reporting the change in the status of
said node to the call router until such time as the threshold amount of change
the status of said node is reached.

13. The apparatus of claim 12 wherein: the change in status comprises
an occurrence of any one of a plurality of events that affect whether or not the
call router routes a call to the node.

14. A communications network comprising: a network call router that
routes each call through the network to one of a plurality of call processing
nodes exclusive of the network call router, without intermediary of another
one of the plurality of nodes; said plurality of call processing nodes, each said
node responsive to receipt of the call routed thereto by processing said
received call at said node, the nodes communicating with the network call
router by sending status-update messages and not the calls to the network
call router to effect the network call router’s routing of the calls to the nodes;
means in one of the nodes for detecting a change in status of said node;
means in the one node, responsive to detection of the change in the status,
for determining whether the change in the status of said node since a last
time that a change in the status of said node has been reported to the
network call router has reached a threshold amount; means in the one node,

résponsive to a determination that the threshold amount has been reached for
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sending one of said status-update messages reporting the change in the
status of said node to the network call router, and responsive to a
determination that the threshold amount has not been reached for forbearing
from reporting the change in the status of said node to the network call router

5 until such time as the threshoild amount of change in the status of said node is
reached.

15. The network of claim 14 wherein: the change in status comprises

an occuirence of any one of a plurality of events that affect whether or not the
10 call router routes a call to the one node.
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FIG. 3
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