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(57) ABSTRACT 

A monitoring system monitors calling activity Within a call 
center. The monitoring system includes a client program that 
may be run on a Workstation. The monitoring system also 
includes a computerized tool for building a model of the call 
center’s physical layout. The client program displays a 
graphical user interface that contains status information 
about agents in the call center and statistics regarding calling 
activity Within the call center. The graphical user interface 
may depict a model of all or a portion of the call center’s 
physical layout. Abuilder prepares a computerized model of 
the call center using the call center layout tool. The builder 
may use the call center layout tool to update the computer 
iZed model of the call center. Information about agents, 
supervisors, and business clients may be obtained from the 
graphical user interface. 
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MONITORING SYSTEM CLIENT WITH CALL 
CENTER LAYOUT AND DESIGN CAPABILITIES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 08/940,549, “Monitoring System 
Client For A Call Center,” ?led Sep. 30, 1997, noW pending. 

TECHNICAL FIELD 

[0002] The present invention relates generally to telecom 
munications systems and, more particularly, to a computer 
iZed call center layout tool for use With a call center 
monitoring system. 

BACKGROUND OF THE INVENTION 

[0003] A typical call center includes a number of agents 
Who ?eld inbound telephone calls and place outbound 
telephone calls. Each agent has an associated station that 
includes a personal computer or Workstation, a phone pad 
and a head set. The agent may place outbound sales calls or 
?eld inbound calls (such as 800 number calls) from potential 
customers. The agents are organiZed into groups, and the 
agents have supervisors, Who are responsible for supervising 
the agents. Each agent may receive or place calls for 
different business clients. 

[0004] One of the dif?culties encountered in such a call 
center is the dif?culty of monitoring the phone activity of the 
agents. It is difficult for a supervisor to obtain useful 
information about the activities of agents in a timely fashion. 
Such a lack of information makes it dif?cult for a supervisor 
to properly manage the agents and increase the pro?tability 
of the call center. In general, a supervisor must perform 
manual analysis and calculation to obtain useful data regard 
ing agent performance. The frequency With Which the physi 
cal layout Within a call center changes and the high turnover 
rates among the agents Within a call center further compli 
cate a supervisor’s analytical activities. Additionally, it is 
dif?cult to construct the layout of the call center, Whether the 
call center layout is being revised or neWly established. 
Further, it is dif?cult for a call center manager to monitor 
activities of related agents, adjacent stations, etc. 

SUMMARY OF THE INVENTION 

[0005] The invention addresses the limitations of the prior 
art by providing a computeriZed call center layout tool that 
facilitates constructing and updating a computeriZed model 
representing a call center’s physical and logical structures. A 
computeriZed monitoring system utiliZes the computeriZed 
call center model in monitoring the call center’s agents. The 
monitoring system may display status information and sta 
tistics regarding agent activity superimposed over a graphi 
cal depiction of the call center model. 

[0006] The call center layout tool provides a ?rst tool set, 
comprising a graphically depicted toolboX including icons. 
The icons in the ?rst tool set represent call center compo 
nents such as agent Workstations and cubicles. The call 
center layout tool provides a second tool set that permits a 
call center layout builder to access rapidly and to position 
intuitively the call center components on a map. Using the 
?rst and second tool sets, the builder constructs or updates 
a model of the call center’s physical and logical structures. 
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The call center layout tool provides a third tool set that 
alloWs the builder to link the call center physical and logical 
structures together to complete the call center model. While 
layout design tools eXist, for eXample, drag and drop draW 
ing programs by Visio Corporation, such programs fail to 
provide logical structures, as Well as links to other data, 
excluding statistical data. 

[0007] The call center layout tool enables multiple build 
ers to construct a call center model cooperatively and to 
construct the call center model from remote locations. The 
call center layout tool alloWs builders to perform a data 
integrity check on the call center model using a call center 
data repository that includes call center information such as 
data regarding call center agents. The call center layout tool 
further alloWs builders to save call center models and update 
the call center model as changes occur Within the call center. 

[0008] The monitoring system enables a supervisor to 
vieW information regarding all of the agents under supervi 
sion. The monitoring system may use the call center model 
to graphically display status and statistical data regarding 
call center agents. The supervisor may elect to alter the 
present arrangement of agents in the call center based upon 
agent performance information received from the monitor 
ing system. The call center layout tool alloWs the supervisor 
to update the call center model to re?ect changes in the call 
center. 

[0009] The invention further provides a method for con 
structing a computeriZed model of a structure. A?rst graphi 
cal Workspace is displayed upon Which a builder may 
construct or update a computeriZed physical model of at 
least a portion of the structure. A second graphical Work 
space is displayed upon Which a builder may construct or 
update a computeriZed logical model of at least a portion of 
the structure. The computeriZed logical model represents 
logical relationships Within the structure. A ?rst tool set is 
generated and displayed comprising at least one component 
of the structure. A second tool set con?gured to place and to 
manipulate at least one component on the ?rst and second 
graphical Workspaces is generated and displayed for con 
struction of the computeriZed physical model of the structure 
and the computeriZed logical model of the structure. The 
computeriZed physical model of the structure and the com 
puteriZed logical model of the structure are linked to form 
the computeriZed model. The resulting computeriZed model 
is formatted for display. 

[0010] In accordance With another aspect of the invention, 
a method for constructing a call center is provided. In this 
method, a ?rst computeriZed model is built representing 
physical structures in the call center. The ?rst computeriZed 
model includes call center components such as agent sta 
tions. A second computeriZed model is built representing 
logical relationships Within the call center. The second 
computeriZed model includes identi?cation data for call 
center agents. The ?rst and second computeriZed models are 
linked together to form a computeriZed call center model. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] A preferred embodiment of the present invention 
Will be described beloW relative to the folloWing ?gures. 

[0012] FIG. 1 is a block diagram of a portion of a 
telecommunications system that is suitable for practicing a 
preferred embodiment of the present invention. 
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[0013] FIG. 2 provides an illustrative embodiment of the 
call center layout tool of the invention. 

[0014] FIG. 3 depicts a transport object linking together 
tWo call center models. 

[0015] FIG. 4 depicts a series of agent detail objects used 
to construct a detailed mode map. 

[0016] FIG. 5 is a block diagram that illustrates the 
supervisor/control Workstation of FIG. 1 in more detail. 

[0017] FIG. 6 depicts an object architecture that is suit 
able for practicing the preferred embodiment of the moni 
toring system of the invention. 

[0018] FIG. 7 shoWs a screen shot of a WindoW produced 
by the monitoring system client that contains a complete call 
center vieW. 

[0019] FIG. 8 depicts a pop-up WindoW that displays 
information about a business client. 

[0020] FIG. 9 depicts hot spots for navigating to display 
a bay vieW or pod vieW. 

[0021] FIG. 10 is a screen shot that depicts a WindoW 
produced by the monitoring system client Where a bay vieW 
is displayed that contains call statistics. 

[0022] FIG. 11 is a screen shot that depicts a WindoW 
produced by the monitoring system client Where business 
client information is displayed that contains call statistics. 

[0023] FIG. 12 is a screen shot that depicts a WindoW 
produced by the monitoring system client that contains a pod 
vieW. 

[0024] FIG. 13 is a screen shot that shoWs a WindoW 
produced by the monitoring system client Wherein a super 
visor vieW is displayed. 

[0025] FIG. 14 depicts a pop-up WindoW that displays 
agent information. 

[0026] FIG. 15 depicts netWork ports for the call center 
layout tool. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] The preferred embodiment of the present invention 
provides a monitoring system for a call center. The moni 
toring system includes a call center layout tool for building 
and updating computeriZed models of the call center’s 
physical layout and agent stations and a client application 
program that displays information regarding agent activity 
and call statistics on an intuitive user interface. The user 

interface depicts a computeriZed call center model, Which 
has been built using the call center layout tool, and displays 
With the computeriZed call center model useful information 
about agents and calling activity. The client application 
program may provide different vieWs of the computeriZed 
call center model. In particular, the client application pro 
gram may display the entire call center, a single bay of the 
call center, or a single pod of the call center. 

[0028] A builder constructs a computeriZed call center 
model using the call center layout tool. The builder may be 
the call center monitor or any knowledgeable person having 
the appropriate authoriZation for accessing the call center 
layout tool. The call center layout tool provides the call 
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center builder With a palette of graphical icons representing 
call center resources. These call center resources, Which Will 

be further described beloW, include agent stations, Walls, and 
transports. By selecting icons and placing them on a map, 
the builder may create a computeriZed call center model that 
mirrors the physical layout of the monitored call center and 
its agent stations. The call system monitor may then monitor 
the real-time performance of the call center by vieWing the 
graphical display of the call center model. 

[0029] The user interface of the related client application 
program displays information regarding each agent, includ 
ing agent name, average handling time (AHT), average Work 
time (AWT) and average talk time (AT T). Information 
regarding hoW many calls an agent has handled relative to a 
particular business client is also maintained. Graphical 
information is displayed to indicate Whether an agent is 
available, unavailable, Working on a call, or is in an error or 
unknoWn state. This graphical information may be overlaid 
on the computeriZed call center model that has been devel 
oped by the call center layout tool. 

[0030] The client application program also displays sta 
tistical information regarding call types. For example, the 
statistical information may be displayed that speci?es the 
number of outbound calls, the number of internal calls (i.e., 
Within the call center) and the number of inbound calls 
currently being handled. Statistical information may also be 
displayed regarding calls on a per business client basis. 
Statistics regarding hoW many calls Were received for each 
type of business client that is being serviced by the call 
center may also be displayed. The statistics may be dis 
played in graphical format to provide a visual tool for 
analyZing activity Within the call center. The statistical 
information may also be displayed in conjunction With the 
computeriZed call center model. 

[0031] FIG. 1 is a block diagram that illustrates a portion 
of a telecommunications netWork that is suitable for prac 
ticing a preferred embodiment of the invention. The tele 
communications netWork includes a call center 10 that is 
connected to a public sWitched telephone netWork (PSTN) 
12 via a voice trunk 14. Those skilled in the art Will 
appreciate that the call center 10 may also be alternately 
connected to other types of netWorks from Which calls may 
originate. The call center 10 includes an automatic call 
distributor (ACD) 16 or other sWitching mechanism for 
distributing incoming calls Within the call center. The ACD 
16 is connected via a voice trunk 18 to agent stations 20. 
These agent stations 20 include a Workstation or personal 
computer, a phone pad and a head set. Agents are stationed 
at the stations 20, and the agents utiliZe the resources 
contained therein to process calls. The ACD 16 is also 
connected via a voice trunk 22 to a voice response unit 
(VRU) 24. The VRU 24 automates call processing. The 
VRU 24 may be used to collect information such as account 
numbers, credit card numbers and service requests from a 
caller. The VRU 24 is connected to a computer/telephone 
integration (CTI) server 30 via a data link 26. The CTI server 
30 extracts call data from the ACD 16. In particular, the CTI 
server 30 abstracts raW call data from the ACD 16 into useful 
statistical data. The CTI server 30 also distributes data in the 
form of events. The CTI server 30 may run as a separate 
process on a dedicated computer system. A suitable CTI 
server is the T Server produced by Genesys Labs of San 
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Bruno, Calif. The CTI server 30 is connected to the ACD 16 
via data link 28 and is connected to the agent stations 20 via 
data link 32. 

[0032] CTI monitoring server (CTIMS) 36 is connected to 
the CTI server 30 via data link 34. The CTIMS 36 may be 
implemented on a dedicated computer or on a shared com 

puter. The CTIMS 36 compiles statistical data that is col 
lected from the CTI server 30 into useful data for presen 
tation and management at the supervisor/control 
Workstations 38. This data is utiliZed by the client applica 
tion program of the preferred embodiment of the present 
invention, as Will be described in more detail beloW. The 
CTIMS 36 registers With the CTI server 30 to receive all 
events that are output by the CTI server 30. Examples of 
events that are output by the CTI server 30 include events 
indicating calls received, calls routed, calls ansWered, and 
calls disconnected. The CTIMS 36 categoriZes the events 
into groups, such as by agent, by supervisor, by call type, by 
business type and the like. The CTIMS 36 also calculates 
certain statistics such as average call handling times. A 
suitable implementation of CTIMS is described in copend 
ing application entitled, “Computer/Telephony Interface 
Monitoring Server,” US. application Ser. No. 08/940,547, 
Which is explicitly incorporated by reference herein. 
[0033] The CTIMS 36 is connected to an automated 
resource management system (ARMS) 44 via data link 46. 
The ARMS 44 provides management of resource data for the 
call center. The ARMS 44 is largely a database on a server 
that comprises interfaces for access by CTIMS 36 and 
supervisor/control Workstations 38. 
[0034] A call center builder uses a call center layout tool 
50 to construct a computeriZed model of the physical layout 
of the call center. The call center layout tool 50, Which may 
be a PC-based computer program, sends data representing 
the call center model to the supervisor control Workstation 
38 through data link 51. The call center layout tool 50 may 
also send data to the ARMS 44 and receive data from the 
ARMS 44 along link 51. In some embodiments of the 
invention, the call center layout tool 50 may link agent 
station 20 data from the ARMS 44 to the computeriZed call 
center model. 

[0035] It should be appreciated that data links 26, 32, 34, 
40, 42, 48, and 51 may all be implemented as local area 
netWork (LAN) connections. A suitable LAN is an Ethernet 
LAN. 

[0036] FIG. 2 provides an illustrative embodiment of the 
call center layout tool 50 of the invention. The call center 
layout tool 50 operates as a graphical user interface (GUI) 
application in this embodiment and provides a “What-You 
See-Is-What-You-Get” (WYSIWYG) design tool for graphi 
cally constructing a computeriZed model of a call center. The 
computeriZed call center model may then be displayed on 
the supervisor/control Workstation 38 in conjunction With 
the call center agent monitoring program described beloW. 
The call center layout tool’s graphical design environment 
utiliZes Well-knoWn graphical techniques such as drag-and 
drop, rubber-banding, and stretchable controls (adjusting 
WindoW siZe) as tools for modeling a call center. The call 
center layout tool 50 provides the builder With a multiple 
document interface (MDI) for concurrent modeling of an 
unlimited number of call centers. 

[0037] As shoWn in FIG. 2, the call center layout tool 50 
provides a screen display 201 that is used by a builder to 
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construct a call center model 219. The builder selects icons 
from an icon palette 202 and places them on a map 203. The 
icon palette 202 comprises a ?rst tool set that provides the 
builder With the components needed for constructing the call 
center model 219. The ?rst tool set provides icons repre 
senting call center components, such as a cube 204, a Wall 
205, a transport 207, and an agent detail icon 208. 

[0038] A cube icon, such as the cube 204, represents call 
center agent cubicles or Workstations. When the builder 
selects the cube icon 204, the call center layout tool 50 enters 
a “cube mode” that alloWs the builder to place multiple cube 
objects 209 on the map 203. In the cube mode, the builder 
may place and manipulate the cube objects 209 by accessing 
an appropriate key, such as a mouse button. The builder’s 
ability to place and manipulate call center components, such 
as the cube object 209, comprises a second tool set Within 
the call center layout tool 50. 

[0039] When the builder ?rst places a cube object 209 on 
the map 203, the cube object 209 has no assigned properties. 
If the builder accesses an appropriate key, such as a right 
mouse key, the builder receives a message stating “no 
properties assigned” for the cube object 209. The builder 
may assign or modify properties of the cube object 209 at 
this time or later. Once properties have been assigned to the 
cube object 209, then When the builder accesses the appro 
priate key, the cube object’s properties Will be displayed. A 
cube object’s properties include a logical Workstation num 
ber (LWN) for the agent Workstation. As described in detail 
beloW, the call center monitoring system uses the LWN to 
link statistics from the CTIMS 36 and properties from the 
ARMS 44 for a given Agent Station 20 With the cube object 
209 that represents an Agent Station 20. The call center 
layout tool’s ability to link the call center model 219 With 
other call center properties, such as agent properties, com 
prises a third tool set. 

[0040] The builder may place and manipulate a Wall object 
210 in a manner similar to that Which the builder emplaces 
the cube object 209. When the builder selects Wall icon 205, 
the builder enters into a “Wall mode” and may draW Walls 
210 on the map 203. Wall objects 210 represent barriers in 
the call center and have no assigned properties, so the 
builder’s task ends once he has satisfactorily placed the Wall 
object 210 on the map 203. 

[0041] The builder uses a transport icon 207 to link tWo 
different call center models. When the builder selects the 
transport icon 207, the builder enters into the “transport 
mode” and may place a transport object on the map 203 by 
accessing an appropriate key, such as a mouse button. The 
transport mode Will be discussed beloW. 

[0042] The builder selects an agent detail icon 208 for the 
map 203 in the same Way as the other icons. When the 
builder selects the agent detail icon 208, the builder enters 
into the “agent detail mode.” In the agent detail mode, the 
builder then assigns an LWN as a property to an agent detail 
object, as Will be discussed beloW. 

[0043] The builder uses a reposition icon 206 for moving 
a previously placed call center object to a neW location on 
the map 203. When the builder selects the reposition icon 
206, the builder enters into the “reposition mode” in Which 
the builder may reposition any object on the map 203 by 
selecting it and dragging it to a neW position. In the 
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reposition mode, the builder may also select an object then 
engage an appropriate key, such as a right mouse button, in 
order to display the object’s properties. 

[0044] As shoWn in FIG. 2, the screen display of the call 
center layout tool 50 presents the builder With additional 
tools for constructing the call center model 219. The builder 
may use a data lock icon 211 to specify that another builder 
has authoriZation for changing the map 203 While excluding 
other potential builders. The call center layout tool 50 
provides the builder With a security mechanism Which 
includes access rights for both editing and creating the call 
center model 219. Builders Without the appropriate access 
rights may not alter the call center model 219. 

[0045] The builder uses an agent icon 212 to search 
through the ARMS 44 database to locate a particular agent’s 
name or to locate a speci?c LWN. The call center layout tool 
50 also provides the builder With an option for automatically 
checking the ARMS 44 database to locate updates to a call 
center model 219, or document ?les, subsequent to the 
loading of a particular call center model. 

[0046] The builder uses a pencil icon 213 to modify the 
shape of a call center component, such as the Wall 210. The 
pencil icon 213 enables the builder to accurately represent 
irregular shapes Within a call center’s physical layout such 
as a curve. In a similar manner, a hammer icon 214 may be 
used for making small modi?cations to a call center com 
ponent, such as the Wall icon 210. For example, the hammer 
icon 214 may be utiliZed by the builder to represent a small 
indentation in an otherWise smooth Wall in the call center. 

[0047] The builder may use a map icon 215 as a means for 
locating Which portion of a large call center model is 
presently being displayed on the map 203. Thus, for very 
large call center models, the builder may only see a portion 
of the call center model 219 on the map 203 at any one time, 
but may visually reference the map icon 215 to determine 
Which portion of the call center model 219 is presently 
displayed in the map 203. 

[0048] A multi-function knife icon 216 may be utiliZed by 
the builder to modify various settings in the call center 
layout tool 50. For example, the builder may use the knife 
icon 216 to engage a “snap-to-grid” setting. The builder may 
also use the knife icon 216 to engage other functionality, 
such as a context-sensitive help function. The context 
sensitive help function provides the builder With information 
about each of the icons and other tools provided for the 
builder’s use in constructing the call center model 219. 

[0049] The builder uses a ?ashlight icon 217 to illuminate 
or highlight a portion of the map 203. For example, the 
builder may Wish to highlight the location of a call center 
manager’s location. The builder may use a camera icon 218 
to make a computeriZed snapshot of the call center model 
219. The call center layout tool 50 stores the snapshot as a 
bit mapped object in one embodiment. The builder may print 
out the computeriZed snapshot to compare the computeriZed 
call center model 219 against the physical call center or may 
send copies of the snapshot to call center management or 
other supervisory personnel. 

[0050] When the builder has completed the call center 
model 219 on the map 203, he assigns the call center model 
219 to an actual call center by selecting a call center name 
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from a list box. The call center layout tool 50 then stores the 
call center model 219 as a document ?le on the supervisor/ 
control Workstation 38. 

[0051] The builder may next select an “apply to produc 
tion database” option provided by the call center layout tool 
50. This option causes the call center layout tool 50 to copy 
the document ?le to the ARMS 44 database and perform a 
data integrity check. The data integrity check matches the 
call center to Which the document ?le is assigned to a table 
of LWNs for the call center stored in the ARMS 44. The 
integrity check ensures the validity of all LWNs assigned to 
cubes 209 in the document ?le for the call center and also 
ensures that the builder has assigned each LWN for the call 
center to a cube 209 in the document ?le. 

[0052] Microsoft Visual C++ 4.2 and the Microsoft Foun 
dation Classes (MFC) have been used to encode the softWare 
for the call center layout tool 50. The MFC architecture 
simpli?es incorporation of advanced WindoWs features such 
as print previeW, ?oating dockable toolbars, context-sensi 
tive help and property pages. Of course, the call center 
layout tool 50 may be built using any one of a variety of 
programming systems knoWn to those skilled in the com 
puter modeling arts. 

[0053] One embodiment of the call center layout tool 50 
operates on all 32-bit Microsoft operating systems, such as 
WindoWs 95, WindoWs NT 3.51, and WindoWs NT 4.0. An 
Intersolve Oracle V7.0 ODBC driver provides the call center 
layout tool 50 With access to the ARMS database 44. The 
call center layout tool 50 may be designed to operate on any 
computing system knoWn to those skilled in the art of 
computer programming. An exemplary embodiment of the 
call center layout tool 50 may be constructed Without third 
party OLE controls. 

[0054] In an alternate embodiment, the call center layout 
tool 50 uses MFC TCP/IP sockets to alloW one or more 
distributed builders to simultaneously edit the same call 
center model, With each builder vieWing the actions of the 
other builders in real time. For example, a call center may be 
cooperatively constructed by builders representing each of 
the call center’s initial customers. Thus, each builder may 
contribute to the construction of one call center model. In 
another alternate embodiment, the builder may remotely 
access the call center layout tool 50 to construct a neW call 
center model or to update an existing call center model. As 
shoWn in FIG. 15, remote access to the call center layout 
tool 50 may be provided through a mechanism such as 
netWork ports 1501. 

[0055] FIG. 3 depicts a transport object linking tWo call 
center models together. When the builder selects the trans 
port icon 207, the builder enters into the “transport mode” 
and may place a transport object 301 on the map 203 by 
accessing an appropriate key, such as a mouse button. 
Transport objects 301 represent both physical and logical 
connections betWeen parts of a call center. For example, the 
transport object 301 may represent physical connections 
betWeen portions of a call center, such as a stairWay or 
passageWay. On the other hand, the transport object 301 may 
represent a logical connection betWeen portions of a call 
center, such as tWo portions of a call center that are both 
dedicated to a single customer. The transport object’s main 
property is a destination map, or the location of another call 
center model to be linked to the call center model 219 on the 
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map 203. The builder accesses a transport object property 
WindoW 302 through an appropriate key such as a right 
mouse key. 

[0056] The builder stores call center models in a document 
?le. After placing the transport object 301 on the map 203, 
the builder then assigns to the transport object property 
WindoW 302 the name of another destination map, Which 
may represent another call center, another ?oor of the same 
call center, another section of the same call center ?oor, a 
detailed mode map, or any other type of map. In an eXem 
plary embodiment, the destination map assignment property 
for the transport object property WindoW 302 comprises a 
pointer to the document ?le that comprises the other call 
center model. Thus, the transport object 301 creates a pointer 
betWeen the document ?le for the call center model 219 on 
the map 203 and the document ?le for another call center 
model. As Will be discussed later, a user may vieW the other 
call center model by accessing appropriate keys, such as a 
double click on a mouse. 

[0057] The builder may construct call center models on 
several maps 203 and then link those call center models 
together With transport objects 301. The map 203 may 
include multiple links through transport objects 301. This 
procedure may be helpful When the call center supervisor 
has tWo groups of agents located in tWo different call centers 
that both serve the same customer. In this situation, the call 
center supervisor may vieW performance data for both 
groups of agents together by utiliZing a transport object 301 
that links the tWo call center models together. 

[0058] FIG. 4 depicts a series of agent detail objects used 
to construct a detailed mode map 403. The builder selects an 
agent detail icon 208 in the same Way as the other icons. 
When the builder selects the agent detail icon 208, the 
builder enters into the “agent detail mode” and may then 
place an agent detail object 401 on the map 203 by accessing 
an appropriate key, such as a mouse button. Agent detail 
objects 401 comprise information pertaining to speci?c 
agents Within the call center. 

[0059] To enter information for an agent represented by a 
particular agent detail object 401, the builder accesses an 
appropriate key, such as a right mouse click, Which invokes 
an agent detail WindoW 402. The builder may enter an 
agent’s name and assign an LWN as a property of the agent 
detail object 401 by entering the appropriate information in 
the agent detail WindoW 402. The builder may place agent 
detail objects 401 on the map 203 and assign LWNs to those 
objects in addition to placing cubes, such as cubes 209 of 
FIG. 2, on the map 203 to represent agents. By placing agent 
detail objects 401 on the map 203, the builder constructs the 
detailed mode map 403 for the call center. The detailed mode 
map 403 includes logical information regarding the call 
center, such as agent status information, and complements 
the physical call center information in the call center model 
219. The builder may then link the physical call center 
model 219 to the detailed mode map 403 using a transport 
207. 

[0060] The detailed mode map 403 is discussed in greater 
detail beloW With reference to FIG. 10. In general, When a 
user accesses an appropriate key, such as a right mouse click, 
the agent detail icon 401 displays performance statistics for 
its respective LWN, such average handling time (AHT), 
average Work time (AWT), and average talk time (ATT). The 
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ARMS 44 prepares these statistics and includes the name of 
the agent presently assigned to the LWN. 

[0061] FIG. 5 depicts the format of a suitable supervisor/ 
control Workstation 38 for practicing the preferred embodi 
ment of the present invention. The supervisor/control Work 
stations 38 are the personal computers or Workstations that 
are used by the agent supervisors. The Workstation 38 
includes a central processing unit (CPU) 53 for overseeing 
operation of the Workstation. The Workstation 38 may also 
include a number of peripheral devices, including a key 
board 52, a mouse 54 and a video display 56. A modem 58 
may be included for enabling the Workstation 38 to com 
municate With remote computing resources over conven 
tional telephone lines. A netWork adapter 60 may be 
included to enable the Workstation 38 to be connected to a 
local area netWork. The Workstation 38 includes both pri 
mary memory 64 and secondary storage 62. The primary 
memory 64 may hold a number of different types of data and 
programs. These programs may include an operating system 
66 and a client application program 68 that is responsible for 
providing a graphical user interface (GUI) to the user of the 
Workstation 38 to display information regarding call center 
activity. The application program 68 retrieves the comput 
eriZed call center model, such as the call center model shoWn 
in FIG. 2, and overlays additional call center information on 
this model. The client application program 68 is knoWn as 
the monitoring system client. The secondary storage may 
hold data 70 that is used by the monitoring system client. 

[0062] Those skilled in the art Will appreciate that the call 
center 10 may have a different con?guration than that 
depicted in FIG. 1. Those skilled in the art Will also 
appreciate that the Workstation depicted in FIG. 5 is 
intended to be merely illustrative and not limiting of the 
invention. The invention may be practiced With different call 
center con?gurations and Workstation con?gurations. 

[0063] In an alternate embodiment, the call center design 
tool 50 may be included as an optional series of commands 
on the client application program 68. 

[0064] Before revieWing operation of the monitoring sys 
tem client 68 in more detail, it is useful to revieW hoW calls 
are processed by the call center. Initially, a call originates 
from the PSTN 12 and is sent over the voice trunk 14 to the 
ACD 16. The ACD 16 decides Where the call should be sent. 
The call is routed over voice trunk 22 to the VRU 24. The 
VRU 24 includes voice messages for obtaining information 
from the caller. As Was mentioned above, the VRU 24 may 
collect information such as account numbers, credit card 
numbers and service requests. The gathered information is 
passed over the data link 26 to the CTI server 30. The CTI 
server 30, in turn, passes the data to the agent Workstation 20 
that Will be servicing the call. The ACD 16 then sWitches the 
call to the agent station 20 that is to handle the call. An 
application may be run on the agent Workstation to provide 
a screen pop With the information that has been collected by 
the VRU 24 so that the agent at the agent station 20 has the 
collected information available. The agent accepts the call 
and processes it accordingly. Additional information about 
the caller may be retrieved from ARMS 44. 

[0065] As Was mentioned above, the ACD 16 outputs 
information regarding the routing and processing of calls 
over data link 28 to the CTI server 30. The CTI server 30 
outputs events that are received by CTIMS 36 over data link 












