
US 20140079207A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2014/0079207 A1 

ZhakOV et al. (43) Pub. Date: Mar. 20, 2014 

(54) SYSTEMAND METHOD FOR PROVIDING Publication Classification 
DYNAMIC ELASTICITY OF CONTACT 
CENTER RESOURCES (51) Int. Cl. 

G06Q 10/06 (2006.01) 
(71) Applicant: GENESYS H04M 3/5 (2006.01) 

TELECOMMUNICATIONS (52) U.S. Cl. 
LABORATORIES, INC., Daly City, CPC ............. G06O 10/0631 (2013.01); H04M 3/51 
CA (US) (2013.01) 

USPC ..................................................... 379/265.03 
(72) Inventors: Vyacheslav Zhakov, Burlingame, CA 

(US); Petr Makagon, San Francisco, CA (57) ABSTRACT 
(US); Herbert Willi Artur Ristock, A system and method for dynamically scaling up or down, 
Walnut Creek, CA (US) resources of a contact center tenant, based on detected or 

predicted demands on the contact center tenant. A processor 
monitors and collects contact center operation data. The pro 

(21) Appl. No.: 14/025,810 cessor detects, in response to the monitoring, a condition 
relating to the operation of the contact center. The processor 

(22) Filed: Sep. 12, 2013 dynamically adjusts at least one hardware or Software 
resource for the contact center based on the detected condi 

O O tion. Health of a particular deployment may also be moni 
Related U.S. Application Data tored to learn over time which deployments are healthy for 

(60) Provisional application No. 61/700,306, filed on Sep. which conditions. If a current deployment is deemed to be 
12, 2012, provisional application No. 61/702,168, 
filed on Sep. 17, 2012. 

THIRD - 20 
PARTY - 

CONTACT CENTE 
AGENIS 

N 

END USER 
DEVOE 

END USER 
DEVCE 

unhealthy, the processor may take action to move the contact 
center to a healthy state. 

24 

41 -CONGFIG. 
40- SERVER 42 - 
WEB ORCHESTRATION 

SERVER SERVER 

MEDIA DATABASE 
SERVER SERVER 
46-7 - 4.4 48 

SP STATISTICS 
SERVER SERVER 

  

  

  

    

    

    

    

    

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 1 of 34 Patent Application Publication 

9 #7 

O | 

e, 
! | 

S | NE]5)\/ }}}|NEO IOVINOO 

Z ! OZ 

  

  

  

  

  

  

  

  

  

  



Patent Application Publication Mar. 20, 2014 Sheet 2 of 34 US 2014/0079207 A1 

FIC.2 

SALESFORCE PLATFORM 

GENESYS CLOUD 
CONNECT APPLICATION 

/92 

- 40 

GENESYS WEB PLATFORM 

GENESYS CLOUD WEB SERVER 

GENESYS CLOUD WEB SERVER 

-- GENESYS CLOUD WEB SERVER 

GENESYS CLOUD WEB SERVER 

( ENESSCONTAT ( DATABASE custER CENTER PATFORM 

CONTACT CENTER DATABASE SERVER 

WEB 
BROWSER 
53 

VIRTUAL INSTANCE T-TT 

CONTACT CENTER 
VIRTUAL INSTANCE DATABASE SERVER 

DATABASE SERVER 

P KA — — CONTACT CENTER 
VIRTUAL INSTANCE DATABASE SERVERSERVER NY. ANY 

  

    

    

  

  
    

  

  

  

  

  

    

  

  

  



Patent Application Publication Mar. 20, 2014 Sheet 3 of 34 US 2014/0079207 A1 

:::::::: ::::::::::::: 

: 

: 
S 
d 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 4 of 34 Patent Application Publication 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 5 of 34 Patent Application Publication 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 6 of 34 Patent Application Publication 

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 7 of 34 Patent Application Publication 

| 

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 8 of 34 Patent Application Publication 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 9 of 34 Patent Application Publication 

* SunOH [7](1922   

    

  

  
  

    
  

  

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 10 of 34 Patent Application Publication 

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 11 of 34 Patent Application Publication 

2: - 

}} 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 12 of 34 Patent Application Publication 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 13 of 34 Patent Application Publication 

  



SQ3 

US 2014/0079207 A1 Mar. 20, 2014 Sheet 14 of 34 Patent Application Publication 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 15 of 34 Patent Application Publication 

· · 

) 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 16 of 34 Patent Application Publication 

Åepuis 

  

  

  



Patent Application Publication Mar. 20, 2014 Sheet 17 of 34 US 2014/0079207 A1 

: 

3. 3. 

s 

A. 
s 

  

    

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 18 of 34 

olh 

Patent Application Publication 

  

  

  

  

  

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 19 of 34 Patent Application Publication 

O HF 

9 6 

  

  

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 20 of 34 Patent Application Publication 

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 21 of 34 Patent Application Publication 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 22 of 34 Patent Application Publication 

¿¿ {{}}.saecaewns-trae;   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 23 of 34 Patent Application Publication 

paese: 

“LT). 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 24 of 34 

  

  

  

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 25 of 34 Patent Application Publication 

********* 

ubitos” 
8400 - 989 (099) 

  

  

  

  

  

  

  

  

      

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 26 of 34 Patent Application Publication 

719), 

  

  

  

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 27 of 34 Patent Application Publication 

«)2) | (~ 8/20 - 929 (Ogg) Joj 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 28 of 34 Patent Application Publication 

######## 

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 29 of 34 Patent Application Publication 

sipis »; slesnae 

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 30 of 34 Patent Application Publication 

| | | 
} | | 

c: ea - - - - S. pr a ri - ca e 

******¿¿.* 

***w*****************w*www.www.aesºxae,-… unidas 

(spuososjuontung *********************************************** 
  

  

  

  

  

  

  

  

  

  

  

  

  

  



Patent Application Publication 

9. 
M 

. favaScript 

Provisioning: Select One of the Routing templates for Cali Center Number 
Getlist of routing Templates '''''"'." Get List of templates : 

ka- - 
List of templates, with Name and Description 

Assign template to routing Point 
> Store 

Mar. 20, 2014 Sheet 31 of 34 

H-se 
Provisioning: specify parameters for the selected routing template 

Get Template Parameters ti 
room 

e 
U for provisioning parameters (HTML block with forms). 

- 
Enterparameters (prompts, selections, agent groups ...) 

Suri 

Routing: for inbound call retrieve routing template (SCXML) + Parameters 

-in-e- 

--> 

Get Parameters 
-eun-womwe 
e 

Store ParameterValues for template 

US 2014/0079207 A1 

l 

SFServer 

ra-meu 
- - Call to 1-800. (RP) : 
Get Routing Template SCXML) for 1-800 ... number 
Get SCXM I 

-o-o-si (3-m- 
: SCXML 

SCXML (generalized, contains nothing specific for this particular account) 
He-m------> 

g--- 
FETCH parameters SCXML action) for this account 1-800 
Get Parameters 

T-> 
Parameters values 

Parameters Values, specific for this accountical centerisco-number 
H-m----e- 

P. t ay promp Agent group as 
: ls- specified in 

: parameters 

Get target from agent group 
! <- 

Route Ca 
-s: 

- 
Start SCXML Session 
e 

First action in 
SCX is to 
retrieve 
paremeters 

Play specific 
prompt; prompt 
itself retrieved by 
URL.from the 
parameters, 
which points to 
web frontend 

  

  



US 2014/0079207 A1 Mar. 20, 2014 Sheet 32 of 34 Patent Application Publication 

?TT EÐ 

  



Patent Application Publication Mar. 20, 2014 Sheet 33 of 34 US 2014/0079207 A1 

Monitor CC Operation 

invoke Elasticity Function(s) 

t 606 
Select Adjustment Strategy and 

Output Parameters 

608 

ASSess/Risk Penalties; Optionally 
Run what/if test scenario 

Adjust Manually Risk < Threshold 

Adjust Automatically 

FG 33 

  

  

  



Patent Application Publication Mar. 20, 2014 Sheet 34 of 34 

Migrate from First State 
To Second State (FIG, 33) 

702 

Record Migration Steps 

704 

Store Recorded Steps 
With Metadata of Second State 

Monitor Health of Second State 

Store Health Data 

Take Action 

End 

FG. 34 

US 2014/0079207 A1 

  

  



US 2014/0079207 A1 

SYSTEMAND METHOD FOR PROVIDING 
DYNAMIC ELASTICITY OF CONTACT 

CENTER RESOURCES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/700,306, filed on Sep. 12, 2012 
(attorney docket 70393), and U.S. Provisional Application 
No. 61/702,168, filed Sep. 17, 2012 (attorney docket 70438), 
the content of all of which are incorporated herein by refer 
CCC. 

0002 This application is also related to U.S. application 
Ser. No. 13/753,443 entitled “System and Method for 
Dynamic Configuration of Contact Centers via Templates.” 
filed on Jan. 29, 2013 (attorney docket G711:72301), the 
content of which is incorporated herein by reference. This 
application is also related to U.S. application entitled “Sys 
tem and Method for Monitoring Health of Deployment States 
for a Contact Center” (attorney docket G711:73646) filed on 
even date herewith, the content of which is incorporated 
herein by reference. 

BACKGROUND 

0003. It is desirable to aid companies to deploy their con 
tact center operations as efficiently and Successfully as pos 
sible. However, one of the items that may take time to imple 
ment for a new contact center is the business logic employed 
for routing calls. Traditionally, a contact center's routing 
strategy is coded for the contact center based on the particular 
contact center's needs. The Software is then debugged and 
deployed at the contact center's premises after months and 
months of coding, debugging, and testing by skilled program 
mers. Any change in this routing strategy requires reprogram 
ming and re-deployment of the Source code, adding further 
delays in the deployment of contact center operations. 
0004 Before any programming of the routing strategy can 
be done, the contact center must generally identify what the 
best practices are for this particular type of contact center, 
what types of services are to be provided, what are the needs 
of the contact center, and the business logic that will work best 
for the contact center. The identification of the business logic 
itself, aside from its programming, may be a daunting task to 
entities that are not familiar with call centers and their setup. 
Much research may be needed before identifying the business 
logic that will be used, adding further delays to a successful 
deployment of a contact center. 
0005. In addition, contact centers are generally setup 
based on the service offering(s) and predicted traffic volume 
for the contact center that is often decided in advance. Based 
on this determination, the physical and logical architecture of 
the contact center is defined and put into place. When condi 
tions for the contact center change, the process is often 
repeated and service is migrated to the new system. 
0006. Accordingly, what is desired is a system and method 
for deploying contact centers efficiently without requiring 
skilled technicians or customized coding of routing strategies 
that are difficult to generate, deploy, and modify. 
0007 Additionally, once a contact center is deployed, it 
may be useful to monitor operation of the contact center to 
dynamically adjust contact center resources to meet actual or 
predicted changes in demand for those resources. It may also 
be desirable to measure or predict health of the contact center 
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if adjustments are made to the contact center resources. Such 
health information may be useful in making future adjust 
ments for a current contact center tenant or other similarly 
situated tenants in a multi-tenant environment. 

SUMMARY 

0008 Embodiments of the present invention are directed 
to a method for providing dynamic elasticity of contact center 
resources. The method includes monitoring and collecting, 
by a processor, contact center operation data. The processor 
detects, in response to the monitoring, a condition relating to 
the operation of the contact center. The processor dynami 
cally adjusts at least one hardware or software resource for the 
contact center based on the detected condition. 
0009. According to one embodiment, the monitoring 
includes monitoring Volume of interactions handled by the 
contact center, wherein the condition is an increased number 
of interactions when compared to a threshold Volume. 
0010. According to one embodiment, the monitoring 
includes monitoring hardware resources of the contact center, 
wherein the condition is an increased load on the hardware 
resources when compared to a threshold load. 
0011. According to one embodiment, the dynamic adjust 
ing adds or removes an instance of the Software resource, 
moves the Software resource from a first computing device to 
a second computing device, and/or moves from providing a 
first mix of contact center services, to a second mix of contact 
center services. The second mix of contact center services 
may include a contact center service not in the first mix. 
0012. According to one embodiment, the processor selects 
an adjustment strategy from a plurality of possible adjustment 
strategies in response to detecting the condition, and the 
dynamic adjusting is based on the selected adjustment strat 
egy. The adjustment strategy may be for generating a particu 
lar deployment statehaving the adjusted at least one hardware 
or software resource. 
0013. According to one embodiment, the deployment 
state is selected from an archive of different deployment 
states. The selected deployment state may be identified as a 
healthy state. 
0014. According to one embodiment, the dynamically 
adjusting includes retrieving by the processor from an 
archive, recorded steps for performing the dynamic adjusting: 
and executing by the processor the retrieved recorded steps. 
0015. According to one embodiment, the dynamic adjust 
ing includes taking by the processor the at least one hardware 
or software resource allocated to a second contact center and 
reallocating the resource to the contact center. 
0016. According to one embodiment, the contact center 
operation data includes historical data. 
0017. According to one embodiment, the detecting the 
condition includes making a prediction relating to the opera 
tion of the contact center. 

00.18 Embodiments of the present invention are also 
directed to a system for providing dynamic elasticity of con 
tact center resources. The system includes a processor and a 
memory. The memory stores program instructions thereon 
that, when executed by the processor cause the processor to: 
monitor and collect contact center operation data; detect, in 
response to the monitoring, a condition relating to the opera 
tion of the contact center; and dynamically adjust at least one 
hardware or software resource for the contact center based on 
the detected condition. 
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0019. A person of skill in the art should understand the 
embodiments of the present invention allow contact center 
resources for a particular contact center tenant to be scaled up 
or down as needed based on detected or predicted demands on 
the contact center tenant. Thus, the tenant need to pre-allocate 
resources that may not even be used for a period of time. 
Health of a particular deployment may also be monitored to 
learn over time which deployments are healthy and for which 
conditions. If a current deployment is deemed to be 
unhealthy, the processor may take action to move the contact 
center to a healthy state. By knowing which deployment 
states are healthy or unhealthy, the processor may be able to 
avoid adjustment of resources that may take the contact center 
into an unhealthy state. Instead, the processor may select an 
adjustment that migrates the contact center to the closest 
known healthy state, as opposed to an untested State that may 
prove to be unhealthy. 
0020. These and other features, aspects and advantages of 
the present invention will be more fully understood when 
considered with respect to the following detailed description, 
appended claims, and accompanying drawings. Of course, 
the actual scope of the invention is defined by the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a schematic block diagram of a system for 
dynamic configuration, reconfiguration, and monitoring of 
contact centers according to one embodiment of the inven 
tion: 
0022 FIG. 2 is a more detailed schematic block diagram 
of portions of the system of FIG. 1 according to one embodi 
ment of the invention; 
0023 FIG. 3 is a screen shot of a UI page for guiding a 
contact center worker in configuring a contact center accord 
ing to one embodiment of the invention; 
0024 FIG. 4 is a screen shot of a UI page rendered upon 
selection of a routing configuration option according to one 
embodiment of the invention; 
0025 FIG. 5 is a screen shot of a UI page for selecting a 
routing template for a particular routing strategy identified in 
FIG. 4 according to one embodiment of the invention; 
0026 FIG. 6 is a screen shot of a UI page rendered in 
response to selection of a particular routing template in the UI 
page of FIG. 5 according to one embodiment of the present 
invention; 
0027 FIG. 7 is a screen shot of a UI page rendered upon 
selection of a welcome block in the UI page of FIG. 6 accord 
ing to one embodiment of the invention; 
0028 FIG. 8 is a screen shot of a UI page rendered upon 
selection of a message selection function in the UI page of 
FIG. 7 according to one embodiment of the invention; 
0029 FIG. 9 is a screen shot of a UI page rendered upon 
selection of an hours block according to one embodiment of 
the invention; 
0030 FIG. 10 is a screen shot of a UI page rendered upon 
selection of a menu block for configuration, according to one 
embodiment of the invention; 
0031 FIG. 11 is a screen shot of a UI page rendered upon 
selection of a route to agent block according to one embodi 
ment of the invention; 
0032 FIGS. 12-15 are screen shots of a UI page rendered 
by a specialized application for composing a routing strategy 
according to one embodiment of the invention; 
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0033 FIG. 16 is a screen shot of a UI page rendered when 
a preview button is selected according to an embodiment of 
the invention; 
0034 FIG. 17 is a screen shot of a UI page rendered upon 
selection of a “See all versions' link according to one 
embodiment of the invention; 
0035 FIG. 18 is a screenshot of an exemplary dashboard 
UI according to one embodiment of the invention; 
0036 FIG. 19 is a screen shot of a UI page rendered as the 
home dashboard according to one embodiment of the inven 
tion; 
0037 FIG. 20 is a screen shot of a UI page rendered by a 
specialized application when a user selects a routing window 
for more detailed information according to an embodiment of 
the invention; 
0038 FIG. 21 is a screen shot of an exemplary UI page 
rendered when a contact center has multiple lines and mul 
tiple routing strategies according to one embodiment of the 
invention; 
0039 FIGS. 22-30 are screen shots of various example 
graphical user interface screens rendered by a specialized 
application running on a third party web platform according 
to one embodiment of the invention; 
0040 FIG. 31 is a signaling flow diagram illustrating a 
processing sequence for configuring a routing logic for a 
contact center, and for routing an inbound call based on the 
configured routing logic according to one embodiment of the 
invention; 
0041 FIG. 32 is a block diagram of various virtual 
machine instances running on hardware infrastructure pro 
vided on a remote computing environment according to one 
embodiment of the invention; 
0042 FIG.33 is a flow diagram of a process for providing 
dynamic elasticity of contact center resources according to 
one embodiment of the invention; and 
0043 FIG. 34 is a flow diagram of a process for monitor 
ing health of a deployment state after migrating from a first 
deployment state to a second deployment state according to 
one embodiment of the invention. 

DETAILED DESCRIPTION 

0044. In general terms, embodiments of the present inven 
tion are directed to a system and method for providing contact 
center services for different business enterprises that allows 
Such enterprises to rapidly configure and deploy their contact 
center operations without the need of high skilled IT person 
nel or extensive pre-acquired knowledge of best practices for 
call center operations or setup. According to one embodi 
ment, the system provides a library of different routing logic 
templates that span across a multitude of different routing 
strategies from which a particular business entity may, during 
a configuration process, pick and choose depending on their 
needs. The templates may be used as building blocks for 
rapidly configuring and deploying the contact center. The 
templates may give access to other Sub-templates based on 
the level of customization or complexity that is desired to 
meet the business objectives of the contact center. In this 
manner, even non-IT personnel may quickly configure and 
deploy a contact center operation that meets the contact cen 
ter's needs. As the contact center's needs change, different 
routing logic or configuration parameters may be selected and 
deployed for the contact center without requiring reprogram 
ming or redeployment of customized software that may oth 
erwise be generated for the contact center. 
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0045. According to one embodiment, the configuration of 
routing logic for a contact center using templates includes 
displaying a plurality of routing templates for user selection. 
According to one embodiment, each of the routing templates 
is associated with metadata defining one or more parameters 
of the corresponding routing template. A contact center 
administrator selects one of the displayed templates and fur 
ther identifies an entry point (e.g. a telephone number) to the 
contact center to which the selected routing template applies. 
The parameters defined for the selected template are dis 
played, according to one example, for prompting user input. 
The administrator provides input values for the displayed 
parameters. According to one embodiment, the user input 
values are saved in association with the corresponding param 
eters and further in association with the identified entry point. 
The saved user input values are then retrieved for routing a 
particular interaction arriving at the entry point. 
0046 Embodiments of the present invention are also 
directed to providing an intuitive graphical user interface 
which simplifies the process of composing a routing strategy 
for the contact center and provides an intuitive configuration 
experience for the contact center administrator. In this regard, 
the interface may provide a set of basic building blocks that 
even non-IT personnel may manipulate to build the contact 
center's routing strategy. By selecting and organizing the 
building blocks via the interface, the contact center adminis 
trator is provided with a pictorial view of the logic behind the 
routing strategy (routing strategy diagram) So as to allow the 
administrator to easily discern how an interaction will flow 
according to the routing strategy, which aids the configuration 
process. 

0047 According to embodiments of the present invention, 
the routing strategy diagram may be invoked for real-time 
monitoring of efficacy (or lack of efficacy) of the correspond 
ing routing strategy. For example, real-time call conditions 
may be monitored and portions of the routing strategy dia 
gram that are affected by the monitored call conditions may 
be visually highlighted. Statistical analysis may also be per 
formed based on the detected call conditions. The use of the 
routing strategy diagram for monitoring interaction flows 
allows details and conditions of the contact center to be effi 
ciently communicated to, and understoodby, the contact cen 
ter administrator. The existing routing strategy may be recon 
figured in response to the monitoring and statistical 
information without the need of highly skilled IT personnel or 
extensive pre-acquired knowledge of best practices for call 
center operations or set up. 
0048 FIG. 1 is a schematic block diagram of a system for 
dynamic configuration, reconfiguration, and monitoring of 
contact centers (or tenants) 12 according to one embodiment 
of the invention. The system includes a communications net 
work 10 (e.g., a transit network) that, according to one 
embodiment, is dedicated to facilitate interactions (e.g., calls 
or chats) between agents 11 of various contact centers 12, and 
end users 14 (or callers or customers). The interactions may 
include, for example, telephone calls, VoIP communication, 
chats, emails, text messaging, WebRTC communication, or 
any other real-time or non-real time media communication 
conventional in the art. The VoIP communication may be 
controlled by any signaling protocol configured to control 
communication sessions over the Internet, Such as, for 
example, session initiation protocol (SIP), H.323, and the 
like. 
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0049 According to one embodiment, the dedicated com 
munications network 10 includes an edge device 22 Such as, 
for example, a session border controller (SBC), for control 
ling signaling and media streams involved in setting up, con 
ducting, and tearing down Voice conversations or other media 
communications. Any session border controller conventional 
in the art may be used to implement the edge device 22. In this 
regard, the session border controller includes a processor 
executing Software instructions and interacting with other 
system components to control Voice or other media commu 
nications. The session border controller also includes an 
addressable memory for storing Software instructions to be 
executed by the processor. The memory is implemented using 
a standard memory device. Such as a random access memory 
(RAM). 
0050. The dedicated communications network 10 is 
coupled to one or more private networks 16a, 16b (collec 
tively referenced as 16). The private networks 16 may be 
managed by one or more telecommunications companies that 
provide quality of service guarantees for VoIP calls traversing 
the private networks according to provider policies and limits 
of service ordered by its customers. According to one 
embodiment, the private networks 16 implement MPLS 
(Multi-Protocol Label Switching) for transmitting the VoIP 
communication. Although MPLS is used as an example, a 
person of skill in the art should recognize that any other 
mechanism in addition or in lieu of MPLS may be used for 
ensuring quality of service guarantees, bit rates, and band 
width for calls traversing the private networks. Due to the 
quality of service guarantees provided by the private net 
works 16, consistent call quality and security can generally be 
expected for those calls while traversing the private networks. 
0051 End users 14 utilize end user devices (e.g. VoIP 
phones, computers, Smartphones, etc.) to access the private 
network 16b for VoIP communication via SIP trunk equip 
ment 18. Although the SIP trunk equipment 18 is used accord 
ing to one embodiment for accessing the private network 16b. 
a person of skill in the art should recognize that any other 
device for allowing the end user devices to access to the 
private network 16b for VoIP communication or other types of 
communication (e.g. email, chat, web-based communication, 
etc.) may be used in addition or in lieu of the SIP trunk. 
According to one embodiment, access to the private network 
16b may also be via WebRTC, Skype, or via other networking 
systems (e.g. IP Multimedia Subsystem (IMS), public land 
mobile network (PLMN), or the like). 
0.052 According to one embodiment, the remote comput 
ing environment 24 is a cloud computing environment that 
allows the sharing of resources and the provision of services 
over a network. In other embodiments, the remote computing 
environment provides resources used by a managed services 
provider (MSP) to provide services to various contact centers. 
Although the computing environment 24 is referred to as a 
remote computing environment, a person of skill in the art 
should recognize that the computing environment may be 
co-located or merged with the dedicated communications 
network 10. In that case, the computing environment 24 is not 
remote to the dedicated communications network. In other 
embodiments, the computing environment 24 is co-located or 
merged with or any other network environment conventional 
in the art. 

0053 According to one embodiment, instead of hosting 
all contact center applications at servers located in the dedi 
cated communications network, all or a portion of the appli 
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cations are hosted by a server system in the remote computing 
environment 24. The contact center applications may then be 
provided to multiple tenants 12 as a Software as a service 
(SaaS). Of course, the applications may also be hosted in 
other locations, including the dedicated communications net 
work 10 or any other network conventional in the art, without 
departing from the spirit and scope of the present invention. 
The contact center applications include but are not limited to 
applications that provide VoIP signaling, Voice treatments 
(e.g. interactive voice response applications), multi-party 
calls (e.g. conference calls), and the like. 
0054. In the embodiment where cloud servers are utilized, 
the system in FIG. 1 may be implemented as a hybrid cloud 
system where infrastructure and applications for handling 
calls to and from a contact center are distributed between the 
dedicated communications network 10 (controlled by a pri 
vate enterprise) and cloud servers in the remote computing 
environment 24 (controlled by a public service provider/op 
erator). In some embodiments, the system of FIG.1 may be 
implemented in Such a way that the infrastructure and appli 
cations are both controlled by a public service provider/op 
erator. Also, in Some embodiments, one or more of the contact 
center applications on the cloud servers dedicated to particu 
lar tenants are not shared across various tenants. Of course a 
mix of shared and dedicated contact center applications may 
be deployed. 
0055. A person of skill in the art should recognize that the 
system may also be implemented using solely a public or 
private cloud environment. Also, instead of engaging in VoIP 
communication with applications in the remote computing 
environment via the private networks 16 and the dedicated 
communications network 10, the VoIP communication or 
other types communication (e.g. email, chat, web-based com 
munication, etc.) may be conducted over a wide area network 
32 such as, for example, the public Internet. In other embodi 
ments, no cloud technology is used at all. 
0056. When a contact center receives an inbound call or 
engages in an outbound call campaign, all or a portion of the 
call is serviced by one or more contact center applications in 
the remote computing environment 24. According to one 
embodiment, the contact center applications for a particular 
tenant may be transitioned/moved from one remote comput 
ing environment 24 to another, in the same or different region, 
in a seamless manner. The assignment of the applications to 
tenants may be dynamically controlled based on demand and 
availability of the applications. The contact center applica 
tions may also be shared amongst different contact centers. 
0057 According to one embodiment, tenants 12 engage in 
data communication with the remote computing environment 
24 over the wide area network 32 such as, for example, the 
Internet. According to one embodiment, all tenant user inter 
faces including a contact center configuration UI, a home 
dashboard UI, a routing dashboard UI, a contact center moni 
toring UI, agent desktop UI, and/or a tenant administrative UI 
may be hosted by a third party web platform 20 over the 
Internet. According to one embodiment, a specialized appli 
cation running on the third party platform utilizes third party 
APIs to manage the tenant user interfaces and integrate with 
the third party infrastructure (e.g. third party databases). The 
application communicates with a web server 40 over the 
Internet for engaging in administrative tasks Such as, for 
example, dynamically configuring and deploying a contact 
center, and/or for conducting other activities typical for a 
contact center agent 11. A person of skill in the art would 
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recognize that the web server 40 may be implemented as a 
stand-alone server or included in the remote computing envi 
ronment 24. 

0.058 According to one embodiment, the remote comput 
ing environment also includes, without limitation, a configu 
ration server 41, an orchestration/routing server 42, a SIP 
server 44, and a media server 46. According to one embodi 
ment, the servers 40-46 are implemented as software compo 
nents deployed on a single instance of a virtual server/ma 
chine. The single instance of the virtual server/machine may 
run on a computer having one or more processors, disks, 
memories, and the like. The various servers of the virtual 
machine may be dedicated to a single contact center tenant or 
shared by multiple contact center tenants. There may be mul 
tiple Virtual machines for a particular tenant, each virtual 
machine providing an execution environment for different 
applications. More than one virtual machine may also be used 
for backup purposes (e.g. high availability and disaster recov 
ery purposes). Although the servers 40-46 are assumed to be 
separate functional units, a person of skill in the art should 
recognize that the functionality of two or more servers may be 
combined or integrated into a single server, or further Subdi 
vided into additional server components without departing 
from the spirit of the invention. In addition, a person of skill 
in the art should recognize that the remote computing envi 
ronment is scalable and may include a considerable number 
of virtual machines sharing a set of database servers 48 man 
aging a set of mass storage devices. Thus, the particular 
implementation of the server system in the remote computing 
environment 24 is solely for illustration purposes, and does 
not preclude other arrangements or components that will be 
evident to a person of skill in the art. 
0059. According to one embodiment, the SIP server 44 is 
configured to receive call signaling messages (e.g. SIP 
INVITE messages) from the edge device 22, media server 46, 
and the like, for controlling the setting up or termination of a 
call. Although a SIP server 44 is described, a person of skill in 
the art should recognize that other call controllers may be 
used in addition or in lieu of a SIP server. 
0060. The media server 46 is configured to identify param 
eters (e.g. available media ports on the media server) for 
establishing Voice conversations between agents 11 and cus 
tomers 14 (or end users), and provide those parameters to the 
SIP server for delivering to the edge device, customers 14, 
and agents 11. The media server 64 is also configured to 
deliver media to customers 14 and/or agents 11 via the edge 
device 22. For example, the media server 64 may be invoked 
to provide initial greeting messages to a calling customer 14, 
and for obtaining basic customer information (e.g. identifica 
tion information, reason for the call, etc.). Also, if the cus 
tomer 14 or agent 11 is placed on hold, the media server 46 
may be invoked to play music for the holding customer or 
agent 11. In another example, if a conversation between a 
customer 14 and agent 11 is to be recorded, the call may 
traverse the media server so that the customer 14 and agent 11 
engage in a three way conversation with the media server 46. 
and the media server 46 may record the conversation and store 
it in one or more database servers 48. 
0061 The orchestration/routing server 42 is configured to 
work with the SIP and media servers 46 for orchestrating the 
handling of calls based on a routing strategy associated with 
a particular contact center. Depending on the type of routing 
strategy configured for the contact center, and the specific 
values of parameters set for the routing strategy, different 
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options, Voice treatments, and routing is performed for the 
call. Although the orchestration server 42 is depicted as being 
separate from the media server 46, a person of skill in the art 
should recognize that the functionalities of the orchestration 
server may be merged into the media server 46. 
0062. The configuration server 41 includes a configuration 
engine for automatically configuring and/or reconfiguring a 
contact center. For example, the configuration server 41 may 
be configured to automatically allocate or reallocate particu 
lar resources in the remote computing environment 24 based 
on detected needs of the contact center. 
0063. According to one embodiment, one or more data 
base servers 48 store various user-selectable templates for 
guiding a contact center administrator in configuring and 
deploying a contact center. For example, the templates may 
be routing templates where each template provides a routing 
logic for routing calls. The templates together span a multi 
tude of industry verticals for which a contact center may be 
desired (e.g. finance, retail, medical, etc.). As the administra 
tor picks and chooses the desired template(s) and provides 
values for the parameters identified by the template(s), those 
values are stored in the mass storage device in association 
with the selected template(s) and an identifier for the particu 
lar contact center (e.g. contact center telephone number). The 
database servers 48 further store for each customer contact 
center, a profile record which identifies profile and configu 
ration information for the customer contact center. The data 
base server 48 may be included in the remote computing 
environment 24. 

0064. The remote computing environment 24 may further 
include a statistics server 50. The statistics server 50, accord 
ing to one embodiment, may gather, store, and/or analyze data 
regarding the contact center, agents 11 and end users 14. For 
example, the data of the statistics server 50 may include data 
regarding agent availability, agent skills, average call time, 
average hold time, total talk time, after work time, average 
speed of answer, service level, maximum abandonment rate, 
patience rate, and the like. 
0065 According to one embodiment of the invention, 
various third party developer devices 21 are also coupled to 
the remote computing environment 24 over the Internet. The 
third party developer devices may be invoked to generate new 
business logic and upload a template and associated metadata 
defining the routing logic to the remote computing environ 
ment. Once uploaded, the new templates may be made avail 
able for use by different contact centers. In this manner, 
different entities may be involved in extending the routing 
capabilities offered by existing templates. 
0066 FIG. 2 is a more detailed schematic block diagram 
of portions of the system of FIG. 1 according to one embodi 
ment of the invention. As illustrated in FIG. 2, the agent 11 or 
administrator for a contact center 12 (hereinafter collectively 
referred to as contact center worker) has access to a computer 
having a web browser 51, and a phone 53 capable of VoIP 
communication. The web browser may be invoked to access 
the third party web platform 20 for remotely conducting 
administrative tasks for the contact center and/or other call 
center agent activities. The third party web platform 20 hosts 
a specialized application 52 stored in a memory and, which is 
configured to be executed by a microprocessor. The special 
ized application 52 running on the third party platform 20 
may be dedicated to contact center management activities. 
0067. According to one embodiment of the invention, the 
contact center worker accesses the specialized application 52 
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by logging into a web portal provided by the third party 
platform 20. The web portal identifies the user as a contact 
center worker based on the user's login information, and 
automatically invokes the specialized application 52 to render 
the graphical user interface appropriate for contact center 
managementactivities. Thus a single login into the web portal 
acts also as a login to the specialized application 52 to seam 
lessly invoke the application and provide an appropriate UI 
that is integrated into the web portal to give the look and feel 
of a single integrated application that is providing the contact 
center management functionalities. 
0068 According to one embodiment of the invention, the 
specialized application 52 migrates data from the third party 
web platform (or another database) to the specialized appli 
cation 52 for modifying or extending Such data and making it 
appropriate for use in a contact center setting. For example, 
user profile information stored by the third party web plat 
form may be migrated and integrated into the specialized 
application to extend the user's profile by adding information 
that is relevant for a contact center setting. For example, the 
user's profile may be extended to add, for example, the user's 
role (e.g. contact center agent and/or contact center adminis 
trator), and the user's skills (e.g. language skills). 
0069. Referring again to FIG. 2, the specialized applica 
tion 52 accesses the web server 40 in the remote computing 
environment 24 for engaging in administrative tasks Such as, 
for example, dynamically configuring and deploying a con 
tact center, real-time reconfiguration of a contact center, real 
time monitoring of a contact center, and/or for conducting 
other activities typical for a call center agent. The contact 
center worker may also access the web server 40 over the 
Internet directly without invoking the specialized application 
52. The specialized application may also be hosted by the web 
server 40 or in any other application server as will be apparent 
to a person of skill in the art. 
0070 The web server 40 is coupled to one or more com 
puters running instances of one or more virtual machines for 
one or more contact center tenants. Each virtual machine 54 
may run a server used for providing a contact center service 
Such as, for example, routing server, SIP server, media server, 
database server, and statistics server 42-50 described with 
reference to FIG. 1. Exemplary contact center services 
include but are not limited to processing inbound Voice call, 
outbound Voice calls, email processing, social media message 
processing, chat processing, call recording, interactive Voice 
response (IVR) processing, workforce management, and 
administrative functions such as, for example, real time 
reporting, historical reporting, contact center configuration, 
and the like. According to one embodiment, the virtual 
machines share the database servers 48 for storing data rel 
evant to contact center operations. 
0071. According to one embodiment, the configuration 
server 41 in the remote computing environment 24 runs a 
configuration script for automatically instantiating a virtual 
machine for a contact center in the remote computing envi 
ronment 24 according to desired parameters specified by a 
worker. One of Such parameters may be, for example, the 
size? capacity of the contact center. According to one embodi 
ment, the configuration engine dynamically allocates a vir 
tual machine having a size that corresponds to the size speci 
fied by the user. For example, in response to a user indicating 
that a contact center capable of Supporting 100 agents is 
desired, the configuration Script dynamically instantiates a 
virtual machine capable of Supporting 100 agents. If, how 
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ever, the contact center grows, and the contact center needs 
support for 1000 agents instead of a 100, the configuration 
engine is configured to dynamically instantiate a bigger Vir 
tual machine capable of supporting 1000 agents. According to 
one embodiment, the configuration script is invoked to auto 
matically reload the contact center data from the current 
virtual machine to the new virtual machine. The configuration 
Script also automatically updates any relevant servers such 
that incoming traffic is directed to the correct virtual machine. 
Thus, according to an embodiment of the invention, a contact 
center may be configured and deployed automatically in the 
remote computing environment, and reconfigured and rede 
ployed automatically if necessary, for example, to scale up or 
down the capabilities of the contact center, all without requir 
ing physical installations of hardware and software at the 
tenant premises, and without downtime associated with Such 
physical installations which negatively affect contact center 
operations. 
0072 Additionally, the configuration engine may dynami 
cally reconfigure a contact center's logic relating to the rout 
ing or flow of interactions, and/or other logic operations. For 
example, in response to a contact center worker requesting 
that the contact center be capable of routing calls based on a 
language selection of English or Spanish by a caller, the 
configuration script dynamically configures the contact cen 
ter's routing strategy to allow it to prompt the caller to select 
English or Spanish, and to direct the call to an agent queue 
based on the selection. Thus, according to an embodiment of 
the invention, a contact center may be reconfigured and rede 
ployed automatically based on different types of require 
ments by automatically reconfiguring the virtual machine 
associated with the contact center. 

0073. According to another embodiment of the present 
invention, the remote computing environment 24 may run a 
monitoring script so that a contact worker may monitor real 
time activity, review historical data, and/or simulate condi 
tions of the contact center. Here, the contact center worker 
may login into the web portal to seamlessly invoke a moni 
toring application that may be integrated with the contact 
center management UI to give the look and feel of a single 
integrated application that is providing the contact center 
configuration and monitoring functionalities. The contact 
center management UI may visually depict contact center 
data, such as contact centerlogic, current contact flows, aban 
donment rate, average call time, and the like, Such that the 
data may be easily and readily apparent to the contact center 
worker. The contact center data may be provided from, for 
example, the statistics server 50. 
0074 According to another embodiment, a contact center 
monitoring script and UI may be provided independently of 
the contact center configuration script and UI. 
0075 FIGS. 3-21 are screen shots of various example 
screens illustrating aspects of the graphical user interface 
(UI) of the specialized application 52 according to one or 
more embodiments of the present invention. A person of 
ordinary skill in the art should recognize that the graphical 
user interface may be provided by, for example, the third 
party web platform 20, the web server 40, or one or more 
servers of the remote computing environment 24, but is not 
limited thereto. For example, the graphical user interface may 
be provided by an application server on contact center pre 
mises or hosted remotely in the remote computing environ 
ment. For simplicity purposes, however, embodiments of the 
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present invention are described in terms of the specialized 
application 52 as rendering the graphical user interface. 
0076 According to one embodiment, the specialized 
application 52 may recommend routing strategies to contact 
center workers according to, e.g., industry best practices. The 
graphical user interface may also be used for intuitively guid 
ing a contact center worker step-by-step in configuring a 
routing strategy according to the specific contact centers 
business needs. According to one aspect of the present inven 
tion, the graphical user interface may be used for monitoring 
and/or simulating the operation of the contact center. 
0077 FIG. 3 is a screen shot of a UI page 200 for guiding 
a contact center worker in configuring a contact center 
according to one embodiment. The UI page 200 may be one 
of the first pages a contact center worker is presented with 
after logging in. For example, the UI page 200 may be a start 
page upon first use of the specialized application 52. Here, 
when a contact center worker logs in for setting up the contact 
center, the specialized application 52 renders a UI page with 
various configuration and/or management options. Such 
options may include, for example, an agent management 
option 202, a routing configuration option 204, and a report 
management option 206. 
0078. When the contact center worker selects the manage 
ment option 202, another UI page is generated to enter agent 
information, such as, agent groups, agent skills, agent pro 
files, and the like. In one embodiment, the agent information 
is stored on the database server 48 for later use, including for 
use when configuring a routing strategy, Viewing reports, or 
monitoring a call center. While the agent management option 
202 has been described in relation to an initial setup opera 
tion, the agent management option may also be selected for 
editing or updating agent information, for example, to add or 
update agent profiles, groups, or skills. According to one 
embodiment, the contact center worker is directed to com 
plete the agent management option 202 before selecting the 
routing configuration option 204 or the report management 
option 206. 
0079. When a contact center worker selects the routing 
configuration option 204, for example by selecting (e.g., 
clicking) the start button 208, a routing UI page is generated 
to receive data, for example, routing logic information and 
contact centerparameters. According to one embodiment, by 
selecting the routing configuration option 204, the contact 
center worker invokes the configuration script of the special 
ized application 52. The routing configuration option 204 
may be selected after the agent management option 202 has 
been completed by the user to configure a contact center (e.g., 
a first setup); however, the present invention is not limited 
thereto, and the routing configuration option 204 may be 
invoked after the first setup to reconfigure an existing contact 
center (e.g., real-time reconfiguration) and/or monitor the 
contact center. The routing configuration option 204 is 
described in greater detail below. 
0080 When a contact center worker selects the report 
management option 206, a report UI page is generated to view 
reports regarding the contact center. The report UI may be 
generated according to a report Script of the specialized appli 
cation 52. In one embodiment, the report UI displays contact 
center information in Such away that the contact center infor 
mation may be readily and clearly communicated to a contact 
center worker. Contact center information may include, total 
abandoned calls, call abandon rate, number of calls per agent 
skill group, call Volume, productivity, call rate, and the like. 
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The data associated with the contact center information may 
be provided by the remote computing environment 24. For 
example, the data may be stored in the database server 48 and 
analyzed by the statistics server 50. 
0081. Hereinafter, a routing configuration graphical user 
interface according to one embodiment of the invention is 
described in greater detail with reference to FIGS. 4-21. 
0082 FIG. 4 is a screen shot of a UI page 220 rendered 
upon selection of the routing configuration option 204. 
According to one embodiment the UI page 220 prompts the 
user for initial routing configuration information, such as a 
routing name, a routing strategy type, and a contact center 
phone number. For example, the UI page 220 may display a 
strategy name entry field 222, a strategy type entry field 224, 
and a phone number entry field 226 to receive the initial 
routing configuration information from the contact center 
worker. 
0083. The strategy name entered by the contact center 
worker, may be used to identify a particular routing strategy 
and to differentiate the particular routing strategy from other 
routing strategies. For example, the user may name a first 
strategy “Main Line' to associate this routing strategy with 
the main customer service line and to differentiate the routing 
strategy from that of a preferred customer service line, which 
may be named “Preferred Line.” Additionally, the contact 
center worker, may select a strategy type (e.g., select from a 
drop down menu 224). Strategy types may include, phone, 
text chat, Voice chat, and the like. According to one embodi 
ment, the selection of the strategy type changes the default 
routing templates available for selection. For example, if the 
phone strategy type is selected, templates associated with call 
center best practices may be presented to the contact center 
worker for selection in a Subsequent step. 
0084. The UI page 220 may display a phone number entry 
field 226 for the contact center worker to associate aparticular 
phone number with the routing strategy. In the exemplary 
embodiment of FIG. 4, the phone number entry field 226 
includes a phone number generation field 226A and an exist 
ing phone number entry field 226B. Here, the contact center 
worker may elect to enter a predetermined phone number via 
the existing phone number entry field 226B, or have a new 
phone number generated via the phone number generation 
field 226A. According to one embodiment, the phone number 
entry field 226 may not be presented when the phone strategy 
is not selected. 
0085. The phone number generation field 226A, accord 
ing to one embodiment, has entry fields for receiving param 
eters for the phone number generation. For example, the 
phone number generation field 226A may have an entry field 
for selecting a 1-800 number, entering an area code, entering 
a phrase, and the like. After the parameters are entered, the 
specialized application 52 may generate a phone number 
according to the parameters (numbers which are unavailable 
may be excluded). For example, if a contact center worker 
enters the area code “415” and the phrase “design, the spe 
cialized application 52 may generate the phone number 
“1-415-4-DESIGN". The generated number may then be 
associated with the particular routing strategy. 
I0086. After the initial routing configuration information 
has been entered, the contact center worker may advance to 
the routing strategy configuration by, for example, selecting a 
NEXT button 228. 
0087 FIG. 5 is a screen shot of a UI page 240 for selecting 
a routing template for the particular routing strategy identi 
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fied in FIG. 4. The UI page 240, according to one embodi 
ment, displays a routing template selection menu 242 that 
includes a plurality of routing templates 244 for selection by 
the contact center worker. According to one embodiment, the 
template selection menu 242 displays predefined routing tem 
plates 244A, a blank canvas template 244B, and an existing 
template 244C. 
I0088. The predefined templates 244A may be standard 
templates that are preloaded in the specialized application 52. 
According to one embodiment, the predefined templates 
244A correspond to industry best practice routing design. The 
predefined templates 244A may include a basic template, a 
basic plus template, a menu template, a menu plus template, 
a multi-lingual template, and a multi-lingual plus template, 
but are not limited thereto. Additional predefined templates 
244A may be available for selection through a template 
library; the template library may be an online template 
library. According to an embodiment of the present invention, 
the predefined templates may be change-protected, config 
urable, or a hybrid thereof. For example, a template may 
include a change-protected parent routing strategy with con 
figurable individual sub-branches included within the parent 
Strategy. 
I0089. According to one embodiment, the basic template 
corresponds to a routing strategy including a welcome opera 
tion and a route to agent operation; the basic plus template 
corresponds to a routing strategy including a welcome opera 
tion, an hours operation, and a route to agent operation. The 
menu template corresponds to a routing strategy including a 
welcome operation, a menu operation, and a route to agent 
operation. The menu plus template corresponds to a routing 
strategy including a welcome operation, an hours operation, a 
menu operation, and a route to agent operation. A multi 
lingual template corresponds to a routing strategy including a 
welcome operation, a language selection operation, and a 
route to agent operation. The multi-lingual plus template 
corresponds to a routing strategy including a welcome opera 
tion, an hours operation, a language selection operation, and 
a route to agent operation. Of course, embodiments of the 
present invention are not limited to these types of operations. 
Other routing strategy operations will be evident to a person 
of skill in the art. 
0090 According to one embodiment, each predefined 
template 244A provides a visual representation of the general 
routing strategy that it represents to clearly and readily com 
municate that strategy to the contact center worker (e.g., 
communicate at-a-glance). The contact center worker may 
select a particular routing template 244 by clicking on the 
visual representation of the particular routing strategy. 
0091. According to one embodiment, the blank canvas 
template 244B does not correspond to a predefined reporting 
strategy, but instead, represents an option for the contact 
center worker to define a custom routing strategy. When the 
contact center worker selects the blank canvas template 244B, 
the specialized application 52 may execute a routing strategy 
editing Script. Additionally, when the contact center worker 
selects the existing template 244C, another UI page or a 
pop-up menu may be displayed so that the contact center 
worker can select from previously created routing strategies. 
0092. To go back to a previous routing strategy configu 
ration page (e.g., the UI page 220 to change the initial routing 
configuration information), the contact center worker may 
select a “PREV (or previous) button 246. However, to pro 
ceed with configuring the routing strategy, a “NEXT button 
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247 may be selected. According to one embodiment, when 
the “NEXT button 247 is selected, the routing strategy edit 
ing script is initialized. If, however, the contact center worker 
wants to cancel the configuration of the routing strategy, a 
“CANCEL button 248 may be selected. 
0093 FIG. 6 is a screen shot of a UI page 260 rendered in 
response to selection of a particular routing template in the UI 
page 240 (e.g. the menu plus routing template 244A) accord 
ing to one embodiment of the present invention. The UI page 
260 may be generated according to the routing strategy edit 
ing script of the specialized application 52. 
0094. According to one embodiment, the UI page 260 
displays a routing strategy diagram 262 including various 
configurable blocks 264A-D (collectively referred to as 
blocks 264). According to an embodiment of the present 
invention, the blocks 264 visually represent the configurable 
operations of the routing strategy (or routing logic steps). 
According to one embodiment, the blocks are laid out intu 
itively by depicting the flow of an interaction that is to be 
handled by the routing strategy. In this regard, the routing 
strategy diagram 262 is configured to give a birds-eye view of 
the routing strategy to enable a contact center worker (who 
may not be an expert in contact center routing strategy) to 
intuitively understand the flow of contact interactions (e.g., 
phone calls) through the contact center. 
0095 According to one embodiment, the routing strategy 
diagram 262 resembles a logic tree (or decision tree) without 
loops or merging of branches. In this regard, the routing 
strategy diagram may be a simplified flow diagram to provide 
at-a-glance understanding of the routing strategy. For 
example, as illustrated in FIG. 6, the blocks 264 may be 
coupled to each other to indicate how the contact events flow 
through the contact center and/or to indicate specific treat 
ment of the events via the discrete blocks. According to some 
embodiments, the routing strategy diagram includes loops 
and/or merged branches. 
0096. According to one embodiment, the blocks 264 may 
include start blocks 264A, intermediate blocks 264B, branch 
blocks 264C, end blocks 264D, and the like. However, a 
person of ordinary skill in the art should realize that embodi 
ments of the present invention are not limited to the blocks or 
template block structures defined herein, but may include 
numerous other blocks or block structures suitable for use in 
a contact center routing strategy. For example, embodiments 
of the present invention may include merging blocks or loop 
blocks, or may include block structures of a predefined or 
arbitrary length. 
0097. A start block 264A may represent a first operation 
executed when a new contact interaction begins (e.g., when a 
new call is received). An example of a start block 264A is a 
welcome block. According to one embodiment, the start 
block 264A is coupled to at least one other block 264, which 
represents a next operation to be executed in the particular 
routing strategy of the call center. For example, in the embodi 
ment illustrated in FIG. 6, the welcome block is coupled to an 
hours block. Additionally, as shown in FIG. 6, the start block 
264A (or any other block 264) may indicate the direction of 
the routing flow (e.g., by an arrow). 
0098. The intermediate block 264B may represent an 
intermediate operation of the contact center routing strategy, 
e.g., an operation executed in-between the start block 264A 
and the end block 264D. Examples of an intermediate block 
264B include, without limitation, an hour block, a message 
block, a hold block, and the like. According to one embodi 
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ment, the intermediate block 264B is coupled to at least two 
other blocks 264 (e.g., the previous and Subsequent blocks in 
the routing strategy). For example, in the embodiment of FIG. 
6, the hours block is coupled between the welcome block and 
the menu block. 

0099. A branch block 264C may represent a branch opera 
tion of the contact center routing strategy. The branch opera 
tion, according to one embodiment, includes a decision 
operation (or a path selection operation), where an end user 
14 (or other entity), is presented with at least two options for 
selection, and the routing path changes according to the 
option that is selected by a customer. Examples of a branch 
block 264C include, without limitation, a menu block, a lan 
guage block, a department selection block, a Support selec 
tion block, a skill selection block, and the like. According to 
one embodiment, and as shown in FIG. 6, the branch block 
264C is visually represented by a branch and is coupled to a 
previous block and at least two Subsequent blocks in the 
routing strategy. For example, in the embodiment of FIG. 6, 
an input to the menu block is coupled to the hours block. The 
menu block has three branches (Menu 1. Menu 2, and Menu 
3), and the output of each branch is coupled to a route to an 
agent block. 
0100. An end block 264D represents an operation that 
terminates a particular interaction flow. Examples of end 
blocks 264D include, without limitation, a route to agent 
block, a route transfer block, a route to message block, a 
Voicemail block, an end interaction block, and the like. 
According to one embodiment, the endblock264D is coupled 
to at least one previous block. For example, in the embodi 
ment of FIG. 6, the route-to-agent blocks are each coupled to 
one of the outputs of the menu block. 
0101. As described above, each of the blocks 264 repre 
sent a particular operation of the routing strategy, and when 
coupled together in a particular order to form the routing 
strategy diagram 262, they visually represent and efficiently 
communicate (e.g. at-a-glance) the routing strategy (or inter 
action flow) of the contact center. Not only does this visual 
representation aid the contact center worker in understanding 
the final (e.g., implemented) routing strategy of the contact 
center, but also, it aids in the configuration and build process 
of a particular routing strategy. 
0102) While, according to one embodiment, a routing tem 
plate 244 selected from the UI page 240 may be preconfigured 
with default parameters to enable out-of-the-box setup of a 
contact center, aspects of the present invention provide for 
further configuration and customization of the routing strat 
egy. This may be communicated to the contact center worker 
by, for example, displaying a pop-up window 266 inviting the 
contact center worker to configure parameters of the blocks 
264 or add/remove/move blocks 264. 

0103) According to one embodiment, the contact center 
worker may configure (e.g., input parameters of) a particular 
block 264 by selecting (e.g., clicking on) the particular block 
in the routing strategy diagram 262. By visually displaying 
the routing strategy as an association of blocks 262, the con 
tact center user may easily determine where the block is in 
relation to the overall routing strategy, which aids in the block 
configuration process. 
0104. According to one embodiment, another UI page is 
rendered upon selection of one of the blocks 264 enabling the 
contact center worker to input the parameters associated with 
the selected block 264. Examples of configuring particular 
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blocks 264, according to one embodiment, are described 
hereafter in connection with FIGS. 7-11. 

0105 FIG. 7 is a screen shot of a UI page 280 rendered 
upon selection of the welcome block of FIG. 6 according to 
one embodiment of the invention. The UI page 280 displays 
the parameters associated with the welcome block that the 
contact center worker may configure. For example, in the 
embodiment shown in FIG. 7, the contact center worker may 
configure the welcome message that is played to a customer 
calling into the contact center. The welcome message may be 
configured via a message configuration field 282. According 
to one embodiment, the message configuration field includes 
a playback function, a text-to-speech function, and a message 
selection function. The playback function, when selected, 
plays back the message currently associated with the well 
come block (e.g., a greeting and an identification of the com 
pany). The text-to-speech function, when selected, may 
enable entry of text that is used to generate the message via a 
text-to-speech operation. The message selection function 
may enable the contact center worker to select an existing 
message file or to create a new message. 
0106. According to one embodiment, when the message 
selection function is selected, a UI page 300 is rendered for 
the selection of the message, as shown in FIG.8. The UI page 
300 may display a media library 302 including a plurality of 
media files 304 for selection as the welcome message. Addi 
tionally, the contact center worker may have the option of 
uploading another media file to the media library 302 (for 
current or later selection). According to one embodiment, the 
media files 304 of the media library 302 are saved to and 
retrieved from the media server 46. 

0107 Referring again to FIG. 7, once the parameters for 
the selected block (e.g. the welcome block) are configured, 
the contact center worker may proceed to configure another 
block. The contact center user may select the next block for 
configuration by, for example, returning to the UI page 260 
displaying the flow diagram 262 (e.g., by selecting a thumb 
nail display of the flow diagram 284) and clicking on a block 
264, or by selecting a block from the block configuration tab 
286. The block configuration tab 286 may highlight the cur 
rently selected block. 
0108 FIG. 9 is a screen shot of a UI page 320 rendered 
upon selection of the hours block, according to one embodi 
ment of the invention. The UI page 320 displays the param 
eters associated with the hours block that are available for 
configuration. According to one embodiment, the hours block 
represents an hours of operation function, which performs 
different operations according to a time and date of the inter 
action. For example, if an end user 14 calls during the normal 
operating hours, the hours block may pass the call through to 
the next block; or if an end user 14 calls on a holiday, the hours 
block may play a holiday message and/or route to Voicemail. 
To this end, the hours block may have a normal hours input 
field 322, a holiday input field 324, and a message input field 
326. 

0109 According to one embodiment, the normal hours 
input field 322 includes sliders which allow the contact center 
worker to select a time frame of the normal hours of opera 
tion. Different sliding bars may be associated with different 
days of the week. The holiday input field 324 may enable a 
contact center worker to enter holidays, for example, by 
selecting days on a calendar. The message input field 326 may 
allow a contact center worker to configure a message to be 
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played when an interaction occurs outside the normal hours 
of operation or on a holiday. The messages may be selected 
from the media library 302. 
0110 FIG. 10 is a screen shot of a UI page 340 rendered 
upon selection of the menu block for configuration, according 
to one embodiment. The UI page 340 may allow for the 
creation of menu items and menu operations. The UI page 340 
of FIG. 10 includes a menu creation field 342 and a contin 
gency field 344. 
0111. The menu creation field 342 may include a key 
sub-field 342A, a label sub-field 342B, a file sub-field 342C, 
an add menu item button342D, and a delete menu item button 
342E. The key sub-field 342A is for defining the association 
of a menu item with a key entry (e.g., on a touch-tone phone). 
The label sub-field 342B is for naming each menu item. The 
file sub-field 342 is for the selection of a media file associated 
with the menu item (e.g., a message describing the menu 
item). The media file may be selected from the media library 
302 or entered as text-to-speech. The add menu item button 
342D and the delete menu item button 342E enable the addi 
tion or deletion of menu item fields. According to one 
embodiment, by adding or deleting menu items, the menu 
block shown in the routing strategy diagram 262 includes 
more or fewer branches. 

0112 According to one embodiment, the contingency 
field 344 enables configuration of contingency events if, for 
example, no menu item or an invalid menu item is selected. 
0113. While the above description is in relation to a menu 
block, a person skilled in the art should recognize that aspects 
of the menu block are relevant to other branch blocks 264C, 
for example, a language block (for selecting a language), a 
business division block (for selecting which division of a 
business the interaction is related to), an account block (for 
selecting which account the interaction is related to), and the 
like. 

0114 FIG. 11 is a screen shot of a UI page 360 rendered 
upon selection of a route to agent block according to one 
embodiment. The UI page 360 in FIG. 11 includes a main 
agent group field 362, an alternative agent group field 364, a 
contingency field 366, and a hold option field 368. According 
to one embodiment, the main agent group field 362 is for 
receiving the preferred agent groups (or skill groups) to be 
associated with the route to agent block; and the alternative 
agent group field 364 is for receiving the secondary agent 
groups to be associated with the route to agent block. The 
groups (e.g., skill groups) available for selection may corre 
spond to the groups created in the agent configuration opera 
tion 202. According to one embodiment, the preferred agent 
group is the agent group that the routing logic first attempts to 
route the interaction (e.g., a call) to, and the alternative agent 
group is the backup group to route to if a definable condition 
(e.g., estimated wait time longer than a set amount) occurs. 
0115 The contact center worker may configure a contin 
gency option with the contingency field 366 to define an 
operation to be executed if no agents are available (e.g., 
forward to voicemail, route transfer, etc.). The contact center 
worker may also configurehold music (e.g., by selection from 
the media library 302). 
0116 While the above description relates to a route to 
agent block, a person of ordinary skill in the art should rec 
ognize that aspects of configuring the route to agent block are 
applicable to other end blocks 264D, for example, a route 
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transfer block (for sending the interaction to another routing 
strategy), a route to Voicemail block (for sending a call to a 
voicemail box), and the like. 
0117. In addition to configuring the parameters of the 
blocks 264 of the routing strategy, according to one embodi 
ment, the routing strategy itself may be configured (or built 
e.g., from the blank template 244B). Additionally, because 
the routing strategy may be displayed in the simplified birds 
eye-view, the contact center worker is aided by being able to 
intuitively understand the flow of interactions through the 
contact center when configuring (or designing) the routing 
Strategy. 
0118 FIGS. 12-15 are screen shots of a UI page 380 
rendered by the specialized application 52 for composing a 
routing strategy according to one embodiment. A contact 
center worker may compose the routing strategy from 
scratch, or based on a preset template. In this regard, the UI 
page 380 may display a block toolbar area 382. In the illus 
trated embodiment, the block toolbar area 382 includes a 
plurality of blocks 264 available for use in defining the rout 
ing strategy for the contact center and building the routing 
strategy diagram 262. The blocks 264 in the block toolbar 
area 382 may correspond to basic building blocks of routing 
strategies according to best practices. According to the 
embodiment of FIG. 12, when a contact center worker hovers 
a cursor over a block 264 in the block toolbar area 382, a 
description of the block is displayed, for example, in a pop-up 
window. 
0119) An aspect of the present invention provides for 
visual configuration of a routing strategy using the routing 
strategy diagram 262 and blocks 264. According to one 
embodiment, the routing strategy is defined by the blocks, and 
the location of those blocks relative to one another. Thus, in 
composing a routing strategy, an administrator selects an 
appropriate block from the block toolbar area that is to pro 
vide a desired treatment for an interaction, and further iden 
tifies a location on a workspace area 390 where the selected 
block should be inserted relative to other blocks that may 
already be positioned in the workspace area. The identifica 
tion of the location where the selected block should be 
inserted may be done via any conventional mechanism in the 
art. According to one embodiment, a user may importablock 
from an external source upon actuating an “import” option 
392. The imported blockappears in the block toolbar area 382 
and is available for being selected by the administrator in 
building a routing strategy. 
0120 FIG. 13 is a screen shot of a UI depicting the build 
ing of a routing strategy via a drag-and-drop mechanism 
according to one embodiment of the invention. In the embodi 
ment of FIG. 13, a contact center worker drags and drops a 
block 264 from the block toolbar area 382 into a particular 
location in the routing strategy diagram 262 displayed in the 
workspace area 390. In response to dropping the block at a 
particular location relative to other pre-existing blocks in the 
workspace area, the specialized application is configured to 
rearrange/reorganize the pre-existing blocks to allow the 
placement of the selected block 264 in the identified location 
where the block was dropped. A selected block may be 
dropped before, after, or in-between existing blocks. A 
selected block may also be dropped on top of an existing 
block to indicate that the existing block is to be replaced. The 
specialized application 52 may then redefine the routing strat 
egy according to the placement of the block 264. For example, 
in the embodiment of FIG. 13, by placing another hours block 
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in-between the sales branch of the menu block and the route 
to agent block, the routing strategy is redefined to execute an 
hours operation after taking the sales branch of the menu 
selection. In addition to adding blocks 264 from the block 
toolbar 283, blocks 264 currently in the routing strategy dia 
gram 262 may be moved or removed according to any con 
ventional mechanism in the art. 
I0121 Additionally, the specialized application 52 may 
include automated graphical layout optimization. For 
example, after the contact center worker creates a routing 
strategy in the workspace area 390, the specialized applica 
tion 52 may rearrange/reorganize the blocks 264 in the work 
space are 390 so that the blocks are optimally arranged for the 
configured routing strategy. The automated graphical optimi 
Zation may arrange the routing strategy into Sub-sections that 
may be Zoomed in or out or expanded or collapsed. 
I0122) According to an embodiment of the present inven 
tion, the specialized application 52 may indicate issues (or 
errors) during the building of a routing strategy (e.g., at initial 
setup or re-configuration). Issues in the routing strategy may 
arise, for example, when there are orphaned blocks, improp 
erly coupled blocks, parameterissues, anticipated operational 
issues, and/or the like. Additionally, the specialized applica 
tion 52 may detect coverage gaps (i.e., a Subsequent block 
does not include the full range of outputs from a previous 
block), Superfluous branches (i.e., branches that are Supposed 
to process values that are outside of output scope from pre 
vious block), or endless loops. In this regard, the specialized 
application is configured to apply one or more rules in allow 
ing the addition, deletion, and/or reordering of blocks in the 
workspace area. 
I0123 FIG. 14 is a screen shot of a UI for efficiently com 
municating the existence of an error via the routing strategy 
diagram 262 according to one embodiment of the invention. 
For example, a block 264 of the routing strategy may be 
displayed in a particular color (e.g., red oryellow) when there 
is a connection error, a parameter error, or an operation error 
associated with the block 264. The identification of the error 
may be based upon the application of the one or more rules by 
the specialized application. As another example, an icon 386 
may be displayed indicating an error in the routing strategy, 
and a pop-up window 387 may be displayed describing the 
error. For example, as shown in FIG. 14, the icon 386 and the 
pop-up window 387 display an alert that there are orphaned 
blocks (e.g., disconnected blocks). 
0.124. Additionally, according to one embodiment, the 
specialized application 52 may suggest a solution to the indi 
cated error. For example, the pop-up window 387 may sug 
gest removing an orphaned block. 
0.125. After the routing strategy is configured, the routing 
strategy may be saved by selecting, for example, the “Done' 
button 388. 

(0.126 FIG. 15 is a screen shot of a UI page 400 rendered 
after the routing strategy is configured and saved according to 
one embodiment of the invention. The UI page 400 displays 
the configured routing strategy 262 including the blocks 264 
as the birds-eye-view of the interaction flow. Additionally, the 
UI page 400 may include a “Preview’’ button 402 to preview 
the operation of the routing strategy and a link 406 to see all 
versions of the routing strategy. 
I0127 FIG. 16 is a screen shot of a UI page 420 rendered 
when the preview button 402 is selected according to an 
embodiment of the invention. According to one embodiment, 
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the UI page 420 is rendered according to a simulation script of 
the specialized application 52. 
0128. The simulation script (or what-if testing) according 
to one embodiment, is a script which simulates the activity of 
a routing strategy of a contact center according to contact 
center data, which may include historical data, mathematical 
models, agent attributes, operation parameters, and the like. 
The contact center data may be captured from past interaction 
traffic, detailed reporting, application logs, industry prac 
tices, and the like. According to one embodiment, the contact 
center data is received from the database server 48 and/or the 
statistics server 50. 
0129. When running the simulation script, the contact cen 

ter worker may enter contact center conditions (e.g., select a 
scenario, enter own conditions, or import actual or historical 
conditions) to simulate. The contact center conditions may 
include, for example, agent schedules, agent proficiencies, 
call Volume, call frequency, call types, call/after work/down 
times (average/variants), and the like. According to one 
embodiment, the simulation is run according to the entered 
contact center conditions and the configured routing strategy. 
0130. The simulation may be controlled via a simulation 
control panel 422. The simulation control panel 422 may 
include options to play, pause, fast forward, rewind, speed up, 
slow down, and the like. Additionally, an input panel 424 may 
be provided for the contact center worker to provide simula 
tion input. For example, the input panel 424 may be a keypad 
for the contact center user to input a key during a simulated 
call. 
0131 The UI page 420 may include a timeline 426 for 
indicating the playback of the simulation. The timeline 426 
may include a slide tool for changing the playback time. 
0.132. According to another embodiment, UI page 420 for 
the simulation script may include a simulation mode selector 
428. The simulation mode selector may include an input for 
selecting a simulation mode, for example, an interaction flow 
(e.g., a call flow), an abandonment analysis, or a full simula 
tion. 
0.133 According to one embodiment, when the call flow 
mode is selected, the preview UI simulates the flow of a single 
call through the routing strategy. Here, the input panel 424 
may simulate the key pad of the end-users phone, and the 
timeline 426 may indicate the location on the routing strategy 
diagram 262 currently being simulated. Additionally, in the 
call flow mode, the simulator may play back the messages, 
and record simulated Voicemails as if there was an actual call. 

0134. When the full simulation mode is selected, the simu 
lator Script, according to one embodiment, simulates the 
function of the entire contact center (i.e., simulates multiple 
concurrent agents and end users). Here, the timeline 426 may 
represent the time of day, and conditions may vary according 
to the time of day. 
0135 According to one aspect of the present invention, the 
simulation indicates conditions (e.g., errors, issues, rates, 
Volume, amounts, etc.) of the simulated contact center 
according to the current routing strategy. The simulator may 
indicate a condition by a visual cue (color, animation, change 
of icon, flashing) or audible cue (beep, alert, or announce 
ment). Here, the cues may be customized to represent a vari 
ety of conditions. 
0136. As shown in the embodiment of FIG. 16, the simu 
lation may indicate conditions of the simulated contact center 
via the colors of the blocks 264 in the routing strategy dia 
gram 262. For example, the cues may represent an abandon 
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ment rate. In this case, a green color may indicate a low rate 
of abandonment associated with the block, yellow may indi 
cate a moderate rate, and red may indicate a high rate. The 
thresholds for these levels may be set by the contact center 
worker. Other types of conditions that may be displayed by 
the simulation include, but are not limited to, a heat flow (e.g., 
of call Volume), average/maximum call time, average/maxi 
mum wait time, average/minimum speed of answer, average/ 
maximum occupancy rate, performance, quality of service, 
and the like. 
0.137 As described above, the conditions of the call center 
are associated with individual blocks (e.g., via the visual 
cues). Accordingly, a contact center worker may identify 
areas of the particular routing logic that may need attention. 
For example, if the sales branch was simulated as having a 
high call abandonment rate, the contact center worker may be 
alerted (e.g., via the visual cues) that the routing strategy 
associated with that branch needs attention (e.g., reconfigu 
ration). To this end, the simulation Script may employ contact 
center models, statistical analyses, queue system theory, and 
the like (e.g., employing the Erlang A, B, or C formulas as is 
well known in the art). Additionally, the simulation may take 
into account actual configuration information related to a 
particular call center, such as number of agents, agent skills 
(including defined and assigned skills), agent proficiency, call 
center capacity, agent capacity, workforce schedule, and the 
like. 
0.138 According to another aspect of the present inven 
tion, the simulation script may offer suggested solutions to 
anticipated issues. For example, if a call abandonment rate in 
the sales branch is high, the simulator may suggest associat 
ing an auxiliary agent group with that branch or that the calls 
be routed to voicemail sooner. These suggestions may be 
based on best practices, historical data, contact center models, 
queue system theory, and the like. According to an embodi 
ment of the present invention, there may be provided a list of 
previous issue root causes (e.g., sorted by frequency); this list 
may be personalized to a particular user/administrator based 
on the issues which arise in their configurations. The simula 
tion Script may be initiated by a contact center user, or may be 
triggered by recent changes in the configuration or workforce 
schedule (e.g., changing from a previously correctly working 
configuration or workforce schedule). 
0.139. In addition to the cues automatically generated, the 
contact center worker may selectively observe additional 
information regarding the routing strategy. For example, as 
shown in FIG. 16, the contact center worker may hover a 
cursor over a particular block 264 to display a tool-tip 430, 
which displays relevant information associated with the block 
(bubbled-up data). Additionally, the particular block 264 may 
be selected, which may generate a new UI page providing 
detailed information associated with the particular block 
(drill-down). 
0140. Referring again to FIG. 15, after simulating the con 
tact center routing strategy, the contact center worker may 
return to editing the routing strategy by selecting the “Edit 
Route' button 404. Additionally, according to the embodi 
ment of FIG. 15, other versions of the routing strategy may be 
viewed or selected by selecting the “See all versions' link 
406. 

0141 FIG. 17 is a screen shot of a UI page 400 rendered 
upon selection of the “See all versions' link 406. The UI page 
400 displays a version menu 442 listing different versions 444 
of the routing strategy. By selecting a version 444 from the 
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version menu 442, according to one embodiment, the selected 
version 444 of the routing strategy becomes the current rout 
ing strategy ready for activation or editing. 
0142 Referring again to FIG. 15, once a routing strategy is 
configured according to the requirements of the contact cen 
terworker, the contact center worker may activate the routing 
strategy currently selected by, for example, selecting an 
Activate route' button 408. 
0143 According to one embodiment, when the selected 
routing strategy is activated, the configuration server 41 in the 
remote computing environment 24 runs a configuration script 
for configuring a virtual machine for a contact center in the 
remote computing environment 24 according to the selected 
parameters of the routing strategy. 
0144. According to one aspect of the invention, a contact 
center worker may monitor and reconfigure a currently oper 
ating contact center via a dashboard UI. According to one 
embodiment, the dashboard UI may be rendered by the spe 
cialized application 52. 
0145 FIG. 18 is a screenshot of an exemplary dashboard 
UI 420 according to one embodiment of the invention. The 
dashboard UI 420 may include a plurality of UI pages 422 for 
monitoring and/or configuring a contact center. The UI pages 
422 may include, but are not limited to, a home dashboard, an 
agent groups dashboard, a agents dashboard, agent details, a 
routing dashboard, a route map, route details, reporting dash 
board, and report details. 
0146 FIG. 19 is a screen shot of a UI page 440 rendered as 
the home dashboard according to one embodiment. The home 
dashboard includes relevant information to the operation of a 
contact center that is displayed in a highly accessible and 
efficient manner to effectively communicate the current con 
dition (e.g., health, capacity, etc.) of a contact center at a 
glance. For example, as shown in the embodiment of FIG. 19. 
the home dashboard may include an interaction report win 
dow 442, an agent report window 444, and a routing strategy 
window 446. 
0147 The interaction report window 442 may include 
charts, graphs, or other displays indicating relevant interac 
tion information Such as, number of call, calls in progress, 
calls waiting, maximum wait time, average wait time, aban 
donment rate, and the like. The interaction report window 442 
may be configurable, for example, the interaction report win 
dow may be configured to display information spanning the 
day or another period of time. 
0148. The agent report window 444 may include, charts, 
graphs, or other displays indicating relevant information 
about the agents 11, including, number of agents, agents in 
call, agents performing after work, agents ready, agents not 
ready, average call handling time, average after call work 
time, longest idle time, and the like. The agent report window 
444 may also be configurable, for example, the contact center 
worker may select a particular skill group to display in the 
agent report window 444. 
014.9 The routing strategy window 446 may include a 
routing strategy diagram (e.g., a routing strategy diagram 
Substantially similar to the routing strategy diagram 262). 
According to one embodiment, the routing strategy diagram 
is a birds-eye-view of interaction flows through the routing 
strategy with visual cues to communicate the current or his 
torical state (e.g., health, heat flow) of the call center at-a- 
glance. 
0150. Each of the call report window 442, agent report 
window, 444, and the routing window 446 may be selected by 
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the contact center worker to display more information. For 
example, the contact center worker may hover a cursor over a 
portion of a window to display a tool-tip window containing 
some of the more relevant information associated with the 
selected portion. Additionally, one of the windows 442-446 
may be selected to provide another UI page with more 
detailed information. 

0151 FIG. 20 is a screenshot of a UI page 460 rendered by 
the specialized application 52 when the user selects the rout 
ing window 446 for more detailed information according to 
an embodiment of the invention. The UI page 460, according 
to one embodiment, displays a routing diagram 462 including 
blocks 464. The routing diagram 462 and the blocks 464 
according to one embodiment are similar to the routing strat 
egy diagram 262 and the blocks 264, previously described 
(e.g. with respect to FIG. 6). Accordingly, Some aspects or 
features of the routing diagram 462 and the blocks 464 are 
described by way of reference to the previously described 
routing strategy diagram 262 and the blocks 264. For 
example, the “Preview” button 468 and the “Edit Route” 
button 470 serve similar functions as the “Preview’’ button 
402 and the “Edit Route” button 404 previously described. 
0152. According to one embodiment, each of the blocks 
464 represent a particular routing operation, and when 
coupled together in a particular order (i.e., as the routing 
diagram 462), visually represent and efficiently communicate 
(at-a-glance) the routing (or interaction flow) of the contact 
center. Additionally, because of visual or audible cues asso 
ciated with the blocks 464, conditions (e.g., heat flows, errors, 
issues, etc.) may be easily communicated and understood. 
0153. According to an aspect of the invention, the routing 
diagram 464 indicates conditions (e.g., errors, issues, rates, 
Volumes, amounts, etc.) of the contact center in real-time or 
historically. For example, the routing diagram 464 may indi 
cate a condition by a visual cue (color, animation, change of 
icon, flashing) or audible cue (beep, alert, or announcement). 
Here, the cues may be customized to represent a variety of 
conditions. 

0154 As shown in the embodiment of FIG. 20, the routing 
diagram 4.64 may indicate conditions of the contact center via 
the colors of the blocks 464. For example, the colors may 
representanabandonment rate. In this case, agreen color may 
indicate a low rate of abandonment associated with the block, 
yellow a moderate rate, and red a high rate. Other types of 
conditions that may be displayed by the routing diagram 464 
include, but are not limited to, a heat flow (e.g., total call 
Volume, processing capacity of a particular branch, agent 
availability, or agent capacity), average/maximum call time, 
average/maximum wait time, average speed of answer, aver 
age/maximum occupancy rate, performance, quality of Ser 
vice, and the like. 
0.155. As described above, the conditions of the call center 
are associated with individual blocks (e.g. via the visual 
cues). Accordingly, a contact center worker may identify 
areas of the contact center that may need attention. For 
example, if the sales branch was simulated (or detected in 
real-time) as having a high call abandonment rate, the contact 
center worker may be alerted via the visual cues that the 
routing strategy associated with that branch may need atten 
tion (e.g., need reconfiguration or additional agents assigned 
to the branch). According to one embodiment, the specialized 
application 52 identifies likely causes of the displayed con 
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ditions through contact center models, statistical analyses, 
queue System theory, and the like (e.g., employing the Erlang 
A, B, or C formulas). 
0156 According to one aspect of the present invention, the 
specialized application 52 may offer Suggested Solutions to 
the observed issues. For example, if a call abandonment rate 
in the sales branch is high, the simulator may suggest associ 
ating an auxiliary agent group with that branch or that the 
calls be routed to voicemail sooner. In another example, if the 
heat flow is red for a particular branch of the routing strategy 
diagram due to an unusually high call Volume to a particular 
agent group (e.g. agents trained to process new credit card 
applications), a recommendation may be made to a contact 
center administrator to add more agents to that particular 
agent group or to focus agents to that particular agent group 
(e.g., remove agents who are in the particular agent group 
from other agent groups if the other agent groups would not 
be adversely affected). These Suggestions may be based on 
best practices, historical data, contact center models, queue 
system theory, and the like, accessible to the specialized 
application for analysis. 
0157 Additionally, the contact center worker may selec 

tively observe additional information regarding the call cen 
ter. For example, as shown in FIG. 20, the contact center 
worker may hover a cursor over a particular block 464 to 
display a tool-tip 466 which displays relevant information 
associated with the block 464 (bubble-up). Additionally, the 
particular block 464 may be selected, to generate a new UI 
page providing detailed information associated with the par 
ticular block (drill-down). 
0158 Embodiments of the present invention apply to con 

tact centers having one phone line and one routing strategy as 
well as contact centers having multiple phone lines and mul 
tiple routing strategies. FIG. 21 is a screen shot of an exem 
plary UI page 480 rendered when a contact center has mul 
tiple lines and multiple routing strategies. According to one 
embodiment, the contact center user may navigate among the 
routing strategies of the various lines 484 by invoking a 
thumbnail view 482 of the various routing strategies. 
0159. Accordingly, one or more embodiments of the 
invention provide an intuitive experience for the contact cen 
ter administrator, for example, by displaying the contact cen 
ter routing logic as a birds-eye-view of interactions flowing 
through the contact center, to aid the contact center adminis 
trator with the (re)configuration and monitoring of the contact 
center without the need of highly skilled IT personnel or 
extensive pre-acquired knowledge of best practices for call 
center operations or set up. 
0160 FIGS. 22-30 are screen shots of various example 
graphical user interface Screens rendered by the specialized 
application 52 running on the third party web platform 20 
according to one embodiment of the invention. A person of 
skill in the art should recognize that the graphical user inter 
face may also be provided by the web server 40 in the remote 
computing environment 24 in instances where a tenant user 
accesses the web server 40 directly without invoking the third 
party platform 20. According to one embodiment, the graphi 
cal user interface may be used to recommend routing strate 
gies to contact centers according to, e.g., industry best prac 
tices. The graphical user interface may also be used for 
guiding a contact center user step-by-step in configuring a 
routing strategy according to the specific contact centers 
business needs. In this regard, when a contact center worker 
logs in and indicates that contact center setup is desired, the 
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specialized application 52 renders a UI page with various 
options for configuring the contact center. Such options may 
include, for example, a user management option 102, skills 
management option 104, routing configuration option 106. 
and media management option 108. 

0.161 FIG. 22 is a screen shot of a UI page 100 rendered 
upon selection of the user management option 102. Selection 
of the user management option causes display of registered 
users 110 of the third party web portal. According to one 
embodiment, the users of the third party web portal may be 
enabled as users or administrators of the specialized applica 
tion 52. In one embodiment, the users correspond to agents 11 
of a contact center. Furthermore, profile information of the 
registered users 110 of the third party web portal may be 
migrated into the specialized application 52 for editing Such 
profile information to add data that is relevant for a contact 
center setting. Editing the profile information of a particular 
user starts by selecting the user from the list of registered 
users 110. 

0162 According to one embodiment, the third party web 
portal is a customer relationship management portal for a 
particular business entity, and the users thereof are sales or 
customer service representatives for the particular business 
entity. The third party web portal may provide the represen 
tatives with customer profiles or account histories, or may 
allow for tracking and managing a marketing campaign, cus 
tomer communications, or other information relevant to the 
particular business entity’s sales process. According to an 
aspect of embodiments of the present invention, data corre 
sponding to the users of the third party web portal is easily 
integrated with the specialized application 52 so that the user 
data may be used by the specialized application 52 without 
having to reenter the user data. 
(0163 FIG. 23 is a screen shot of a UI page 120 rendered 
upon selection of a particular registered user according to one 
embodiment of the invention. Selection of the particular user 
causes the specialized application 52 to retrieve the user's 
profile information from the third party database. In addition 
to fields typically provided by the third party database, the 
specialized application further renders profile options rel 
evant to contact centers that may be set for the user. Such 
profile options relate, without limitation, to the user's role 
122, skills 124, and provisioned phone number for the user 
116 (e.g. agent's phone number for routing calls). Setting the 
additional profile data for the user and selecting a save option 
130 causes storing of the profile data in a contact center 
database managed by one of the database servers 48. If the 
user is to be disabled as a user of the specialized application 
52, a deactivate user option causes removal of Such user from 
the contact center database. In this manner, the specialized 
application 52 allows retrieval of profile information of users 
set up in the third party database for adding additional profile 
information for those users and enabling Such users in the 
specialized application. 

0164 FIG. 24 is a screen shot of a UI page 140 rendered 
upon selection of more than one of the registered users 110 
according to one embodiment of the invention. Selection of 
multiple users causes the specialized application 52 to flag 
Such users and display them in a separate window 142. The 
separate window provides an edit option 144 with various 
operations (e.g. assign roles, phone numbers, skills, etc.) 
which, when selected, causes the operation to be performed 
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on the selected users concurrently. That is, the specialized 
application 52 may allow for bulk editing of registered users 
110. 

(0165 FIG. 25 is a screen shot of a UI page 150 rendered 
upon selection of the routing option 106 according to one 
embodiment of the invention. Selection of the routing option 
causes display of available queues that may be selected for 
defining or redefining a routing logic for the queue. In this 
regard, a queue is an entry point to a contact center. All 
incoming end user 14 calls arrive at a queue. According to one 
embodiment, a queue is identified by a queue name 152 and 
phone number 154. 
0166 In one embodiment, a contact center may have one 
or more queues associated with it, where each queue is asso 
ciated with a single phone number. For example, there may be 
several phone numbers that an end customer 14 may call to 
reach the contact center. Each phone number may reach, for 
example, a different Sub-unit of the contact center (e.g. credit 
card division, mortgage division, personal accounts division, 
and the like) or a particular registered user 110. However, 
embodiments of the present invention are not limited thereto, 
for example each queue may be associated with multiple 
phone numbers or multiple phone numbers may be associated 
with one queue. 
0167 According to one embodiment, each queue is asso 
ciated with a routing template, which in turn is associated 
with a routing strategy/logic. A drop down template box 156 
allows an administrator to configure and/or reconfigure the 
routing strategy assigned to the queue. Upon user indication 
to edit or assign a routing template to a particular queue, the 
web server retrieves and displays a plurality oftemplates that 
an administrator may pick and choose based on the business 
needs. 

0168 FIG. 26 is a screen shot of a UI page 160 displaying 
a library of different routing templates 162 available for selec 
tion by an administrator according to one embodiment of the 
invention. According to one embodiment, the routing tem 
plates that are initially displayed for user selection may 
depend on the profile information of the contact center that is 
to be configured with the desired business logic. For example, 
routing templates may be organized in the mass storage 
device managed by the database servers 48 according to vari 
ous industry verticals (e.g. finance, retail, medical, etc.) and 
the types oftemplates displayed to the user may depend on the 
industry vertical identified in the contact center's profile 
information. Routing templates may also be categorized 
according to other criteria, Such as, for example, contact 
center size. Other categories and Sub-categories that may be 
used to organize and recommend routing templates will be 
evident to a person of skill in the art. 
0169. According to one embodiment, routing templates 
also vary by complexity. A user may select a particular level 
of complexity desired (e.g. via a complexity slider), and 
depending on the level selected, a different template may be 
selected. For example, a general template may trigger one or 
more sub-templates that provide added routing complexity. 
Alternatively, different parameters within a single template 
may be enabled or disabled based on the level of complexity 
that is selected. 

(0170. In the example depicted in FIG. 26, different tem 
plates with different routing complexities are displayed selec 
tion by a user. For example, the template with least complex 
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ity is template 162a where a call is routed to any available 
agent after playing a user-configured greeting, followed by 
templates 162b thru 162e. 
0171 In more detail, template 162b routes a call to a 
user-specified agent or skill group after playing a user-con 
figured greeting. Template 162c plays a user-configured 
greeting and then checks user-configured holidays, working 
days, working hours, and the like, prior to routing a call to any 
available agent. Template 162d plays a user-configured greet 
ing and then checks user-configured holidays, working days, 
working hours, and the like, prior to routing a call to a user 
specified agent or skill group. Template 162e plays a user 
configured greeting, plays a user-configured offer menu, and 
routes calls based on the offer menu choice. Template 162f 
plays a user-configured greeting, checks user-configured 
holidays, working days, working hours, and the like, prior to 
playing an offer menu, and routes calls based on the offer 
menu choice. Additionally, in the templates where holidays, 
working days, working hours, and the like are checked, an 
after-hours message or a holiday message may be played 
prior to routing to Voicemail. A person of skill in the art should 
recognize that the above-described templates are example 
templates, and other templates having different routing strat 
egies may also be used without departing from the scope and 
spirit of the invention. For example, a template may include a 
cascaded menu option, i.e., where calls are routed to another 
offer menu based on a current offer menu choice. 
0172 According to one embodiment, a routing template is 
parameterized. In this regard, a routing template uses Values 
of parameters to accomplish a specific action. For example, 
when an initial Voice treatment is played to an end customer, 
the actual URI (Uniform Resource Identifier) of the media file 
is a value of one of the parameters of the template. As another 
example, when an interaction is routed to an agent having a 
particular skill, the actual skill name is a value of another 
parameter of the template. 
0173 Routing templates are generic. The same routing 
template may be used by any of various contact centers hosted 
by the remote computing environment. Because routing tem 
plates use parameters, different customers using the same 
routing template can specify different values for the param 
eters, customizing how their interactions are processed. 
Exemplary parameters relate to a greeting to be played when 
a call is first received, a destination to which to route the call, 
a type of music to be played while the call is routed to the 
destination, type of menu options to be provided to a caller; 
working hours and holidays to be checked prior to playing a 
particular message, any other routing action to be performed, 
and the like. 

0.174. According to one embodiment of the invention, a 
routing template includes the following properties: 

0.175 id: 
(0176 name: 
(0177 description: 
(0178 routingStrategy. SCXML (State Chart Exten 

sible Markup Language) strategy: 
0.179 templateSchema—a schema (also referred to as 
metadata) describing what parameters this template uses 
and defines additional information about parameters 
(e.g. type). It is also used to generate the appropriate UI 
So users can conveniently specify values of routing 
parameters during the contact center's configuration 
process. 
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0180. The metadata for a particular routing template 
defines parameters including names to be displayed in the 
graphical user interface for prompting input of a user value 
for the corresponding parameters, types of user input values 
expected for the corresponding parameters, range of values 
expected for the corresponding parameters, and the like. 
According to one embodiment, a parameter object has the 
following properties: 

0181 displayName parameter name to be displayed 
in the UI: 

0182 description brief description of the parameter; 
0183 type parameter type, must be one of the types 
specified (e.g. a “timeZone' type to describe a time Zone 
of the contact center; a “holiday' type to describe holi 
day dates; a “weekdays’ type to describe weekday 
sequences; a “working hours' type to specify working 
hours; a “media resource” type to describe audio, video, 
etc. to be used in the routing process; a “destination' 
type to describe a routing destination (e.g. skill, agent, 
etc.); and a “select action menu type that describes an 
action to be performed by the routing strategy); 

0.184 multiple—a Boolean value describing if this 
parameter is an array or not, “true” means that this 
parameter can hold several objects of the specified type. 

0185. According to one embodiment, metadata for a par 
ticular routing template may also define an element referred 
to as “block' which is a logical grouping element for a set of 
parameters which have something in common. Blocks may 
also form a tree-like structure by having a number of child 
blocks. Thus, metadata for a particular routing template may 
be described as an array of blocks. According to on embodi 
ment, the blocks defined by the metadata may be the blocks 
264 of the routing strategy diagram 262 described above in 
relation, for example, to FIG. 15. 
0186. According to one embodiment, each block has the 
following JSON (JavaScript Object Notation) representation: 

0187 block name of this block; 
0188 type block type, can be one of the following: 
“simple”, “condition”, “menu”, “menuItem': 

0189 displayName block name to be displayed in the 
UI: 

0.190 description brief description; 
0191 params—an object containing a set of user-con 
figurable parameters to be displayed in this block; shall 
be in the following format: {<parameter1 name>. 
<parameter1 spec, <parameter2 name>: <param 
eter2 spec>, ... }; 

0.192 blocks—an array of child blocks (optional). 
0193 FIG. 27 is a screen shot of a UI page 165 displaying 
parameters for a selected routing template 162a based on the 
associated metadata according to one embodiment of the 
invention. A person of skill in the art will understand that the 
UI in FIG. 27 may be replaced with the UI described above 
with respect to, for example, FIG. 15. That is, the set of 
parameters that are to be configured could be represented as 
blocks 264 of a routing strategy diagram 262. In this regard, 
the parameters would be linked and displayed in the routing 
strategy diagram So that it tracks the actual flow of an inter 
action to be handled by the routing strategy. 
0194 The set of parameters that are displayed may depend 
from the functionality that the template provides. In the illus 
trated example, the parameters include a play greeting param 
eter 168 and a route call parameter 170. In response to the 
displayed parameters, the contact center administrator selects 

Mar. 20, 2014 

a pre-recorded greeting message to be played when an inter 
action is initially answered, and music to be played while the 
interaction is waiting to be routed to an available agent. 
(0195 The parameters in the UI page 165 of FIG. 27 are 
rendered based on the following metadata: 

{ 
“block: “greeting, 
“type: “simple, 
“displayName: “Play greeting, 
"description: “Play greeting, 
“params": { 
"greeting Message: { 
“displayName: “Greeting message', 
"description: “Select greeting message', 
“type”: “media, 
“multiple: false 

},{ 
“block: “routing, 
“type: “simple, 
“displayName: “Route call, 
"description: “Route call to any available agent, 
“params": { 
“musicWhileWaiting": { 
“displayName: “Music while waiting, 
"description: “Select music while waiting, 
“type”: “media, 
“multiple: false 

0196. The values of the parameters that are stored based on 
inputs provided in response to the parameters displayed in 
FIG. 27 may be as follows: 

routingParams = { 
"greetingMessage: { 
“id: “fab8s-484.556", 
“displayName: “Greeting Message', 
G.s. is l 

“media Uri': “system/media-resources?f3ab8s-484556.wav 

“musicWhileWaiting: { 
“id: “fab8s-484.556", 
“displayName: “Music While Waiting, 
G.s. is l 

“media Uri': “system/media-resources?f3ab8s-484556.wav 

(0197). As described above, the UI page 165 displays the 
parameters that relate to the specific template selected. 
Accordingly, and depending on the template selected, the 
user may be prompted to enter working holidays, working 
days, working hours, and the like, select an action to take 
when outside working times, enter a particular agent or skill 
group to route to, select a voice prompt to play at a specific 
step of processing a call, specify an action to take when a 
particular digit is entered from the user's telephone device, or 
enter any other parameter value associated with a routing 
operation of a template. 
0198 According to one embodiment, the user may specify 
another virtual queue to route to, for example, in response to 
a selection of a menu item. Here the other virtual queue may 
relate to another template (e.g., another template type), 
another department of the business entity, another phone 
number, and the like. 
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0199 FIG. 28 is a screen shot of a UI page 180 displaying 
a library of different skill groups 182 available for association 
with registered users 110 and routing strategies according to 
one embodiment of the invention. The administrator may 
create skill groups 182 by selecting the add option 184. When 
creating skill groups 182, the specialized application 52 may 
prompt for a skill name and skill description. According to 
one embodiment, after a skill group 182 is saved in the skill 
group library, the administrator may assign particular regis 
tered users 110 (e.g., agents 11) to the skill group 182 by 
entering the skill name in the skill field 124 of the particular 
registered user's profile, and the administrator may enter the 
skill group 182 in the parameter field for routing to a particu 
lar skill group 182 when configuring the routing strategy. 
0200 FIG. 29 is a screen shot of a UI page 185 displaying 
a library of different media files 186 available for selection 
when configuring the parameters of the selected routing strat 
egy according to one embodiment of the invention. The media 
files 186 may be provided by or stored at the media server 46. 
According to one embodiment, the administrator may add 
new media files by selecting the add option 188. Newly added 
media files may be stored at the media server 46 for subse 
quent selection from the media file library. The administrator 
may preview the media files by clicking a play icon associated 
with the media file 186. 
0201 According to an aspect of one or more embodiments 
of the present invention, an administrator of a contact center 
can configure a contact center by enabling registered users of 
a third party web portal as agents of the contact center, assign 
ing the enabled registered users to skill groups, associating 
phone number(s) with the enabled registered users and the 
contact center, and configuring a routing strategy from one of 
the available routing strategy templates. After configuring the 
contact center, the contact center may be instantiated in a 
remote computing environment to receive and handle contact 
interactions (e.g., calls). 
0202 FIG.30 is a screen shot of an exemplary UI page 190 
displaying a dashboard 192 for an administrator to monitor 
activity of an operating contact center. According to one 
embodiment, the dashboard is generated by the specialized 
application 52. The dashboard may include real-time and 
historical data associated with a particular contact center. 
Additionally, the dashboard may include data from the third 
party web portal. The dashboard may present the contact 
center data using configurable charts and graphs, such that the 
administrator may readily and easily understand the status of 
the contact center. Information displayed on the dashboard 
may include, but is not limited to, number of users logged in, 
a historical login record, call activity, call duration, call time, 
hold time, and sales information. 
0203 FIG. 31 is a signaling flow diagram illustrating a 
processing sequence for configuring a routing logic for a 
contact center, and for routing an inbound call based on the 
configured routing logic according to one embodiment of the 
invention. 
0204. In order to configure a routing logic for a contact 
center, a contact center user utilizes a UI 180 displayed on the 
users web browser 51 (FIG. 2) to request a list of routing 
templates to a web application 182 running on the web server 
40. According to one embodiment, the UI is provided by the 
specialized software 52 (FIG. 2) running on the third party 
web platform 20. The web application 182 in turn submits the 
request to a mass storage device 184 managed by the corre 
sponding database server 48 (FIG. 1). The retrieved list of 
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routing templates are provided for display to the UI 180. The 
UI receives user selection of a particular routing template 
along with identification of a queue/routing point to which the 
routing template should be assigned. The assignment of the 
selected routing template to the routing point is stored in the 
mass storage device 184. 
(0205 The UI 180 further transmits a request to retrieve 
parameters from the associated metadata file. In response, the 
web application 182 retrieves the associated metadata file and 
generates a display based on the parameters specified in the 
file. The contact center user assigns the desired values for the 
displayed parameters and Submits them to the web applica 
tion 182 which is turn stores the values in the mass storage 
device 184. According to one embodiment, the values of the 
parameters may be links for accessing media or other objects 
assigned to the parameters. 
0206. Once the parameters for the selected routing tem 
plate are specified, all incoming calls to the associated queue 
are processed according to the corresponding routing strat 
egy. 

0207. A call routing processing sequence begins with the 
call coming into a routing point (e.g. a queue associated with 
a telephone number). The SIP server 44 receives the call and 
distributes a call event to the orchestration server 42 which 
queries the web application 182 to retrieve the routing tem 
plate strategy specified for the queue. The SCXML code for 
implementing the routing strategy is retrieved from the mass 
storage device 184 and forwarded to the web application 182. 
The web application 182 transmits a request to the orchestra 
tion server 42 to execute the routing strategy via the SCXML 
code. According to one embodiment, the SCXML code that 
implements the routing strategy includes an initial action that 
is invoked by the orchestration server 42 to obtain actual 
values of the routing template parameters. The executing of 
the initial action causes a request to be transmitted to the web 
application 182 to fetch the values of the parameters that have 
been stored for the particular queue. The parameter values are 
returned to the orchestration server 42. The orchestration 
server then executes the routing strategy using the retrieved 
parameter values. This may include for example, playing a 
specific voice prompt. The voice prompt may be retrieved via 
a URL specified for a corresponding parameter. A specific 
agent from an agent group may also be selected based on 
corresponding parameter values. Once the agent is selected, a 
request is transmitted to the SIP server 44 to route the call to 
the selected agent. 
0208 According to one embodiment of the invention, the 
use oftemplates or other graphical user interfaces for recom 
mending routing strategies according to industry best prac 
tices, and for guiding a user step-by-step in configuring a 
routing strategy according to the specific contact centers 
business needs are extended to other configuration activities 
performed during an initial deployment of a contact center, as 
well as after the contact center has been deployed. For 
example, when a new contact center is to be deployed ini 
tially, a contact center user may select from various pre 
defined configuration templates for being guided through the 
configuration process. The configuration templates may be 
organized in the mass storage device managed by the data 
base servers 48 according to various industry verticals (e.g. 
finance, retail, medical, etc.). The configuration templates 
may also be categorized according to other criteria, such as, 
for example, contact center size. Other categories and Sub 
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categories that may be used to organize and/or recommend 
the configuration templates will be evident to a person of skill 
in the art. 
0209. According to one embodiment, the configuration 
templates include parameters that are included for configur 
ing a contact center according to the relevant industry’s best 
practices. For example, a best practice for a contact center in 
the finance industry may be to have two 800 numbers for 
reaching the contact center. The template classified under the 
finance category may thus prompt the contact center user to 
pick two 800 numbers for the contact center for storing as 
values for the corresponding parameters. In another example, 
a best industry practice for a contact center that is identified to 
reside in California may be to setup both English and Spanish 
skills for its agents. In yet another example, a best industry 
practice for a contact center in the finance industry may be to 
have a separate queue for banking, a separate queue for mort 
gage, and the like. The contact center user may thus be 
prompted to input information (e.g. telephone numbers) to be 
associated with each of the recommended queues. 
0210. According to one embodiment, certain customiza 
tion may be allowed to the contact center user beyond what is 
recommended via the configuration (or routing) templates. 
For example, if the template prompts for particular pre-de 
fined queues, but the contact center desires to set up a queue 
that is not defined by the template, the template is flexible 
enough to allow the user to enter Such a customized queue. 
For example, the template may include an “enter other queue' 
parameter which the user may select to provide a queue name, 
number, and the like. 
0211. According to one embodiment, the selected con 
figuration template and associated values are stored in the 
mass storage device managed by the database servers 48 and 
provided to the configuration server 41 for automatic deploy 
ment of the contact center. In deploying a contact center, the 
configuration server instantiates a virtual machine for the 
contact center 41 in the remote computing environment and 
allocates resources (e.g. computing infrastructure) to the Vir 
tual machine commensurate to contact center needs as iden 
tified via the configuration parameters. If the contact centers 
needs change, and more or less resources are required, the 
configuration server 41 dynamically instantiates a new virtual 
machine, at runtime, according to the modified needs, 
migrates contact center data from the first virtual machine to 
the new virtual machine, and makes all other necessary 
updates to ensure that calls are routed to the new virtual 
machine. 
0212. In addition to automatically allocating physical 
resources during the configuration process, the configuration 
server 41 further automatically configures the relevant serv 
ers (e.g. SIP media, etc.) and takes other actions deduced as 
being necessary based on the parameters explicitly identified. 
For example, if a contact center in the finance industry has a 
credit card queue enabled, special security features may auto 
matically be set up in handling calls directed to this queue. 

Providing Dynamic Elasticity of Contact Center Resources 
0213 Embodiments of the present invention are also 
directed to a system and method for monitoring operation of 
a contact center for providing real time elasticity of contact 
center resources based on the monitoring. The resources may 
be, for example, hardware components, software applica 
tions, contact center services, and the like. The resources are 
described as being elastic because the resources may scale up 
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and down based on detected conditions or needs of the contact 
center. The Scaling may be linear for some resources and 
non-linear for others. 
0214. The system is also elastic in the sense that resources 
may be Switched from one resource of one type to another 
resource of the same type, or from one resource of one type to 
another resource of a different type (e.g. replace an email 
server with a SIP server). Economy of scale may also be 
considered in adjusting resources in a multi-tenant environ 
ment. For example, resources may be re-allocated amongst 
the various tenants instead of being physically added or 
removed. 
0215. According to one embodiment, the resources of a 
contact center tenant are hosted in a remote computing envi 
ronment, such as, for example, the remote computing envi 
ronment 24 of FIG. 1. The resources are maintained by a 
contact center service provider who provides contact center 
services on behalf of the contact center tenant as software as 
a service (SaaS). Tenants may pay for the provision of the 
contact center service based on, for example, the amount of 
resources that the tenant wants allocated for servicing its 
customers. A tenant may pre-provision resources sufficient to 
handle peak capacity of interactions (e.g. Voice call, emails, 
chat session, etc.). For example, the tenant may pre-provision 
50% more hardware and software resources than what would 
be needed under normal traffic conditions. However, even 
Such buffer may be insufficient to handle critical peaks (e.g. in 
the event of a natural disaster) or seasonal loads (e.g. Black 
Friday for retailers). Also, depending on the type of contract 
between the SaaS provider and the tenant, the pre-provision 
ing may mean that the tenant is paying for the pre-provisioned 
resources even if such resources are not actually used. 
0216. According to embodiments of the present invention, 
instead of tenants pre-provisioning resources in anticipation 
of for example, increased interactive Volume (e.g. increased 
Voice calls, emails, social media messages, etc.), tenants may 
purchase core resources for handling core needs of its cus 
tomers, and based on monitoring of traffic, resources, histori 
cal data, trends, and the like (collectively referred to as con 
tact center operation data), adjustments may be made to 
dynamically increase resources and services offered by the 
tenant to adjust to increased service and traffic demand when 
such increased demand is detected or predicted. When the 
added resources or services are no longer needed, adjust 
ments are made to dynamically decrease resources by, for 
example, shutting down unnecessary resources and services, 
Switching to less powerful resources, or the like. In this man 
ner, the tenant is charged for those resources that have been 
activated on behalf of the tenant, but not for resources that are 
inactive, resulting in savings to the tenant's operational cost. 
Furthermore, the real-time elasticity provided by embodi 
ments of the present invention allows tenants to adjust to even 
unexpected situations by scaling up or down its resources as 
much or as little as needed. 
0217. With respect to the SaaS service provider, resources 
that have been deactivated for a particular contact center 
tenant may be reallocated to another contact center tenant So 
as to not have a resource running idle. If a particular resource 
is not used by any tenant, the resource may be removed in 
order to decrease or eliminate costs associated with having 
Such a resource in idle state. 
0218. In regards to a computing device running in idle 
state, there is savings when compared to a computing device 
on which applications are running active. However, Such sav 
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ings may only be partial since there is still power consump 
tion, cooling, network usage, maintenance personnel, and the 
like. The partial savings may be preferred over shutting down 
the computing device given the higher effort in restarting the 
device. Partial savings may be enhanced by leveraging dedi 
cated hardware solutions such as intelligent power Supplies or 
power saving modes (e.g. Switching off graphics, etc. if appli 
cable). 
0219 FIG. 32 is a block diagram of various virtual 
machine (VM) instances 500a, 500b, and 500c (collectively 
referred to with reference number 500) running on hardware 
infrastructure 499 provided on a remote computing environ 
ment, Such as, for example, the remote computing environ 
ment 24 of FIG. 1, according to one embodiment of the 
invention. Each virtual machine instance 500 may be similar 
to the virtual machine 54 of FIG. 2. Multiple virtual machines 
may run on one or more physical computers. Each virtual 
machine may have the same or different mix of applications. 
Also, although not depicted, a virtualization layer may run on 
top of the physical computer. 
0220 According to one embodiment, each virtual 
machine 500 is a software-based computer running on the 
host physical machine 499 and providing particular contact 
center services on behalf of one or more contact center ten 
ants. The virtual machines 500 may share the same operating 
system. In other embodiments, different operating system 
may be run on each virtual machine instance. According to 
one embodiment, a “hypervisor type of virtualization is 
implemented where multiple virtual machines run on the 
same host physical machine, each acting as if it has its own 
dedicated box. Of course, the virtual machines 500 of FIG.32 
may also run on different host physical machines. 
0221 Exemplary virtual machines include but are not lim 
ited to avoice VM500a, multimediaVM500b, management 
VM 500c, and the like. One or more contact center applica 
tions (referred to as servers) may run within each VM. For 
example, the voice VM 500a hosts applications/servers for 
handling voice calls including, for example, a SIP server 502, 
statistics server 504, routing server 506, load balancer 508, 
and configuration server 510. 
0222. The SIP server 502 may be similar to the SIP server 
44 of FIG. 1, and may be configured to set-up and tear down 
calls between SIP devices and control call routing. The sta 
tistics server 504 may be similar to the statics server 50 of 
FIG. 1, and may be configured to include real time data on call 
statistics, agent statistics, and the like. The routing server 506 
may be similar to the orchestration server 42 of FIG. 1, and 
may be configured to execute a routing strategy for a particu 
lar route point (e.g. a directory number) configured on the 
routing server. The load balancer 508 may be coupled to the 
SIP server 502 and to various instances of the routing server 
506 and may be configured to handle load distribution of calls 
to be handled by the routing servers. In other embodiments, 
the load distribution functionality may be provided by, for 
example, the SIP server 502, in which case a separate load 
balancer 508 may not be necessary. 
0223) The configuration server 510 may be similar to the 
configuration server 41 of FIG. 1, and may include a configu 
ration engine for configuring or reconfiguring the resources 
of a contact center. For example, the configuration server 41 
may be invoked to pre-configure an instance of a SIP server by 
describing attributes of the SIP server. Once pre-configured, 
the instance may be activated upon detecting a need for 
another SIP server. 
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0224. As another example of a specific virtual machine, 
the multimediaVM500b includes one or more instances of a 
media server 516, an interaction server 518, a classification 
server 520, and a universal contact server 522. The media 
server 516 may be, for example, an email server, chat server, 
Social media server, and/or the like, configured to process 
different types of multimedia interactions and/or interact with 
different media platforms such as, for example, Social media 
platforms. The multimedia interactions may include, for 
example, email, Vmail (voice mail through email), chat, 
Video, text-messaging, web, social media messages, screen 
sharing interactions, and the like. 
0225. The media server 516 is configured to generate an 
interaction for the interaction server 518. According to one 
embodiment, the interaction server 518 acts as a central hub 
for managing and processing the interactions. The classifica 
tion server 520 is configured to prioritize the interactions for 
delivery to contact center workers. The universal contact 
server 522 is configured to maintain and provide customer 
contact profiles, including customer contact information (e.g. 
names, addresses, phone numbers, etc.), contact history (pre 
vious interactions with the contact center), and other data 
used in processing interactions, such as Standard responses 
and screening rules. 
0226. As a person of skill in the art should appreciate, a 
particular server running on a particularVM may be moved to 
a different VM, or a new VM may be instantiated for running 
the particular server. Other exemplary VMs include, for 
example, a workforce management VM, Voice platform/re 
cording VM, and the like. 
0227. According to one embodiment, a management VM 
500c is provided with various servers for providing elasticity 
management of contact center resources according to one 
embodiment of the invention. The management VM 500c 
may be dedicated to a single contact center tenant or shared 
amongst various contact center tenants. According to one 
embodiment a separate management VM may also be instan 
tiated for providing different types of management with dedi 
cated solutions. For example, a management VM may be 
separately provided for management of the VM infrastructure 
(via e.g. VMWare Studio), and another managementVM may 
be separately provided for managing the various contact cen 
ter processes. 
0228. The servers running on the management VM 500c 
may include, for example, a monitoring server 526, elasticity 
server 528, health monitor 530, migration server 532, and the 
like. The monitoring server 526 may be configured to monitor 
and collect contact center operation data. The type of data that 
is monitored and collected may depend on the resource layer 
that is Subject to monitoring, such as, for example, a hardware 
layer, a platform/software layer, an operational/business 
layer, and the like. According to one embodiment, monitoring 
parameters may be configured by the contact center tenant for 
each resource layer. Such parameters may be configured via 
templates or GUIs described above with respect to other 
embodiments. The monitoring parameters may identify, for 
example, the resources that are to be monitored for that layer, 
the type of information that is to be collected, how often the 
information is to be gathered, how often collected informa 
tion is to be output, and the like. 
0229. For example, the monitoring parameters for the 
hardware layer may configured so that the monitoring server 
526 monitors usage of different hardware resources, such as, 
for example, CPU load, memory usage, number of VM 
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machines using the hardware resources, and the like. The 
monitoring parameters for the platform/software layer may 
be configured to that the monitoring server 526 monitors the 
load of each server instance that is running on each virtual 
machine, such as, for example, the load of the SIP server 502, 
statistics server 504, routing server 506, interaction server 
518, media server 516, classification server 520, and the like. 
The monitoring parameters for the operational/business layer 
may be configured so that the monitoring server 526 monitors 
the type of interaction channels that are enabled, traffic on 
each interaction channel, the type of features/services that are 
enabled (e.g. inbound calls, outbound campaigns, etc.), aver 
age handle time, routing strategies, and the like. Interactions 
are meant to refer to all voice and multimedia interactions 
between customers and a contact center resource. Such as, for 
example, traditional PSTN calls, VoIP calls, emails, Vmails 
(voice mail through email), chat sessions, video sessions, 
text-messaging (SMS) sessions, web interactions, social 
media interactions, screen-sharing interactions, and the like. 
0230 Granularity of the monitoring may be adjusted by 
the contact center administrator by adjusting configuration 
settings of the monitoring server 526. For example, instead of 
monitoring all interaction Volume for a particular media 
channel, the interaction Volume may be monitored at a more 
granular level. For example, the monitoring server 526 may 
be configured to monitor interaction Volume relating to a 
specific product, service, or the like. The monitoring may also 
be configured to be on an hour by hour basis, or minute by 
minute basis. 

0231. There are other types of data that may be monitored 
by the monitoring server 526, and some may even relate to 
non-contact center events which may nonetheless affect 
demand of contact center resources such as, for example, 
weather conditions, stock market performance, special events 
(e.g. elections, Super Bowl, holidays, etc.), and the like. 
0232. The elasticity server 528 is configured with instruc 
tions for processing the data monitored by the monitoring 
server 526 and providing an output that results, in some 
instances, dynamic adjustment of contact center resources 
according to one embodiment of the invention. The actual 
adjustment of resources may be performed by the migration 
server 532 based on the adjustment parameters provided by 
the health monitor. 

0233. According to one embodiment, the elasticity server 
528 is configured to run an elasticity function that takes input 
parameters from the monitoring server 526 and generates 
output parameters in response. The elasticity server 528 may 
be configured with multiple elasticity functions, such as, for 
example, a different elasticity function for each resource 
layer or resource type. 
0234. According to one embodiment, the elasticity func 
tion is triggered in response to satisfying certain conditions. 
For example, thresholds may be defined for the different 
monitoring layers. The elasticity processor 528 may be con 
figured to determine whether a threshold value at one or more 
layers have been met before triggering the elasticity function 
and generating adjustment parameters. The thresholds may 
define boundaries of acceptable variations of contact center 
operation. The thresholds may also define an acceptable 
maximum duration for exceeding those boundaries, after 
which the elasticity function is invoked. In this manner, short 
term periods in which those boundaries are exceeded may be 
tolerated. 
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0235. The elasticity function may be triggered based on 
analysis of other inputs including, for example, historic 
operations data as stored in a mass storage device 534. The 
mass storage device may be managed, for example, by a 
database in the set of database servers 48 of FIG. 2. In this 
regard, even if the current operation data provided by the 
monitoring server 526 does not by itself trigger an adjust 
ment, adjustment may be recommended or proactively 
invoked in response to predictions based on the historic data. 
For example, historic data retrieved by the monitoring server 
526 or elasticity processor 528 may indicate that inbound 
calls and web orders for a contact center tenant running a 
flower shop will be ten times heavier on Valentine's Day than 
on other days. In response to such data, the elasticity server 
528 may be configured to proactively notify the tenant that 
additional resources (e.g. an additional instance of the SIP 
server 502 and/or routing server 506 to handle the voice calls, 
and an additional instance of the interaction server 518 and/or 
media server 516 to handle the web orders) are recom 
mended. In response, the tenant administrator may invoke the 
configuration server 510 to configure a new instance of the 
recommended resource assuming that such resources have 
not already been pre-configured and put on standby mode. 
The configuration may be done via templates and/or GUIs as 
described above. The administrator may manually activate 
the new resources on Valentine's Day and manually shut them 
down after Valentine's Day. The activation/deactivation may 
also be automatic. For example, the administrator may pre 
schedule into the migration server 532 the dates in which the 
new resources are to be activated and deactivated. Upon 
arrival of the pre-scheduled date, the migration server may 
automatically activate the new instance of the identified 
resources. When the date passes, the migration server may be 
configured to return to the original deployment prior to 
instantiating the new resources. 
0236 Additional considerations in triggering the elastic 
ity function may relate to trend forecasting. According to one 
embodiment, the elasticity server 528 may be configured to 
forecast a trend based on a current situation. If the probability 
of accuracy of the trend forecasting is above a threshold level, 
the elasticity server 528 invokes the elasticity function to 
output adjustment parameters based on the prediction. In one 
embodiment, the adjustment is not recommended nor initi 
ated if confidence of the forecast is below the threshold level. 
Such trend forecasting may employ calculations using an 
Erlang formula as will be understood by a person of skill in 
the art. 

0237 Trend forecasting may be reactive (short-term reac 
tion) or proactive (mid/long-term reaction). For example, for 
reactive forecasting, the system may be dimensioned for 
engineered capacity A (measured via traffic, CPU load, 
memory consumption, I/O traffic, the like). A rules based 
criteria may exist that indicates when safety capacity B (as 
defined by A+a) is exceeded (e.g. CPU above threshold for 1 
minute). In this case, a reaction may be triggered, such as, for 
example, creating an additional VM instance with respective 
services/applications, and incorporating it into the contact 
center operation. The new VM can be either the same or on a 
different computer. According to one embodiment, multiple 
capacity thresholds may be configured with different reac 
tions. When load decreases, the reverse of the above process 
may be executed. Also, corresponding logic may be applied 
when underload situations are encountered for reducing 
SOUC US. 
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0238 According to one example, for proactive forecast 
ing, the system may operate with planned capacity Schedule 
(e.g. based on history). A planned capacity profile may 
include information on expected load curve. If the actual 
(measured) load curve deviates from the predicted one, the 
capacity Schedule may be adjusted, even if the system does 
not yet experience actual over-funder-load. For example, the 
system may be configured to refine prediction for the rest of 
the day based on first hour operation by comparing actual 
with forecasted load. 
0239. The elasticity function, once invoked, may output 
adjustment parameters for dynamically adjusting the 
resources of the contact center at run time. The adjustment 
parameters may relate to a single monitored layer that is 
affected (e.g. hardware layer), or relate to multiple layers (e.g. 
hardware and platform/software layer). For example, in 
response to input from the monitoring server 526 that the 
CPU load is 70%, the virtual machine 500 running on the 
current CPU may be moved to a more powerful CPU. In 
another example, in response to input from the monitoring 
server 526 that all agents with skills to respond to incoming 
emails are logged out, email capability/services may be 
removed for the particular tenant. This may include, for 
example, removing the email portion of the media server 518 
from the multimedia VM 500b, unloading email routing 
rules, disabling email handling capability for agents, remov 
ing email from reports, and the like. In yet another example, 
if the contact center tenant hires new agents, a new SIP server 
502 may have to be launched and new directory numbers for 
the new agents may have to be added in order to accommodate 
the new hires. 
0240 According to one embodiment, computation of the 
adjustment output parameters may be done in real-time or 
selected from a look up table storing pre-calculated adjust 
ment parameters. If a lookup table is utilized, off-line simu 
lations may be performed based on, for example, historical 
data, and adjustment parameters generated from Such simu 
lations may be stored in the lookup table along with metadata. 
The metadata may define input conditions that may trigger 
adjustment utilizing those parameters. 
0241 Whether the calculation of the adjustment output 
parameters is in real time or not, the elasticity function may be 
configured to select those parameters that relate to an optimal 
adjustment strategy for the contact center tenant. For 
example, one adjustment strategy in light of increased Voice 
traffic may be to instantiate a new SIP server 502. The output 
parameters for Such strategy may state which resource to 
instantiate (e.g. SIP server), how much of that resource to 
instantiate (e.g. one additional), on which place (physical 
server, OS, VM) to create the new SIP server, and the like. If 
other resources are also to be added to handle the increased 
Voice traffic, the output parameters may relate to those other 
resources. In determining which place to create the new 
server, the elasticity function may take into account the free 
capacity on the given place and comparing the free capacity 
with predicted capacity consumption of the new SIP server. 
0242. Instead of adding a new SIP server to handle the 
increased Voice traffic, however, another strategy that 
achieves same or similar results may be to move the voice VM 
500a to a more powerful machine. 
0243 In determining which of various possible adjust 
ment strategies to select, the elasticity function may be con 
figured to take into account the conditions, constraints, and/or 
objectives defined for the contact center tenant. These factors 
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may also be taken into account even after a particular adjust 
ment strategy has been selected to determine, for example, 
whether the adjustment makes sense in light of risks/penalties 
of performing the adjustment, or health of the deployment 
state that is expected as a result of the adjustment. 
0244. The conditions, constraints, and/or objectives of an 
adjustment may be ranked by the contact center tenant in 
terms of importance. For example, if the tenant would rather 
pay more in resource usage rather than opt for a solution that 
may have negative impact on service, the function may be 
configured to select a strategy that minimizes negative impact 
on service. The tenant may also prefer to maintain a current 
mix of services (e.g. 10% of resources are dedicated to email, 
70% of resources are dedicated to voice, 20% of resources are 
dedicated to other media) instead of increasing or decreasing 
only a certain service utilizing only a certain media channel. 
In this case, the function may select an adjustment strategy 
that scales proportionally/linearly across all services even 
though an equally viable strategy may exist which provides 
non-linear Scaling by only increases/decreases resources for 
the service in high/low demand. 
0245. In another example, the elasticity function may be 
configured to consider cost/expense of making the adjust 
ment, time constraints in activating/deactivating resources, 
level of required service continuity, and the like, in selecting 
the adjustment strategy. The cost may be operational 
expenses for additional or more powerful infrastructure use. 
Other expenses to consider may be service related penalty due 
to the adjustment. For example, there may be a slight delay in 
activating a new resource, potentially resulting in abandon 
ment, data loss, or the like. In the event that a new routing 
server 506 is added and an active call handled by a current 
routing server is handed off to the new routing server, there 
may be service delay due to the routing strategy having to be 
re-executed by the new routing server from the beginning. 
Predicted health of the new state of the contact center upon 
adjustment may also be considered in selecting the adjust 
ment strategy. 
0246 According to one embodiment, the elasticity func 
tion is configured to utilize economy of scale for shared 
multi-tenant environments so that, instead of adding or delet 
ing resources, resources are reallocated from one contact 
center tenant to another. Generally speaking, the increase and 
shrinkage of demand for contact center resources are not 
synchronized across contact center tenants. That is, one con 
tact center tenant may experience a peakin incoming traffic at 
certain times, while another contact center tenant will expe 
rience low traffic at those times. Thus one contact center 
tenant may have low utilization of resources such as the SIP 
server 502 or interaction server 518, while another contact 
center tenant may be in need of increase of Such resources. 
According to one embodiment, the elasticity function is con 
figured to re-allocate resources from one tenant to another 
instead of creating additional instances of the resources for 
the contact center tenant that is in need of Such increased 
resources. If such a strategy is chosen, the output of the 
elasticity function includes parameters for de-allocating 
resources for one tenant and allocating the same resources to 
a different tenant. 

0247 The reallocating of resources may be implemented 
as follows according to one embodiment of the invention. In 
case of full tenant separation where each tenant has its own 
full environment (e.g. its own voice VM, multimedia VM, 
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etc.) including configuration and management capabilities, 
the migration server 532 may be configured to: 
0248 a) extract configuration for a given resource in the 

first tenant environment; 
0249 b) import the configuration into the second tenants 
configuration (with adjusting connections between servers, 
but keeping most options the same, e.g. association with 
physical hosts); 
0250 c) shut down resources in the first tenant environ 
ment; and 
0251 d) start resources in the second tenant environment. 
0252) If tenants have a shared configuration environment, 
certain resources for entities in the shared environment may 
be moved from one tenant to another, such as routing points 
on switches or SIP Servers. For example, the DNs managed 
by the SIP server may be adjusted so that DNs of the first 
tenant are replaced with DNs for the second tenant. 
0253) A multi-tenant contact center environment creates 
additional considerations that the elasticity function may con 
sider in selecting the optimal adjustment strategy and gener 
ating associated output parameters. One consideration is a 
“noisy neighbor” effect. According to one embodiment, the 
elasticity function is configured to select an adjustment strat 
egy that is configured to avoid/limit impact on other tenants 
sharing the same hardware or software infrastructure. For 
example, two tenants may share the same server instance 
when the first tenant experiences a peakin interaction volume 
that slows down processing of interactions for not only the 
first tenant, but also the second tenant. In this situation, the 
elasticity function may output adjustment parameters that 
affect the first tenant, the second tenant, or both. For example, 
the elasticity function may output that the second tenant be 
given its own server executable, maybe on a less powerful 
machine but enough to handle its own traffic. The first tenant 
may remain in the first, more powerful machine which is now 
able to handle the increased traffic. 

0254 According to one embodiment, the migration server 
532 may be configured to migrate the contact center from a 
current deployment state to a target deployment state that 
satisfies the adjustment output parameters of the selected 
adjustment strategy. In this regard, the migration server 532 
may be configured to consult an archive of states/deploy 
ments in order to select, based on metadata defining param 
eters of the various deployments, a deployment state close to 
what is needed based on the selected adjustment strategy and 
output parameters. The deploymentarchive may be hosted for 
example, in the mass storage device 534, and may relate to a 
single contact center tenant or to multiple contact-center ten 
ants. The archived states may be those that have been tried 
already and have proven to be healthy for the particular ver 
tical industry or contact center type to which the current 
contact center tenant belongs, as is discussed in further detail 
below with respect to the health monitor 530. If the conver 
sion process from a current state to the new state is also 
archived due to the same migration having been carried out in 
the past, the migration server 532 may be configured to sim 
ply retrieve and apply the archived conversion process for 
automatically effectuating the migration to the new state. The 
migration server 532 may also be configured with different 
Scripts for automating the adjustment of contact center 
resources. If the new migrated State proves to be unhealthy, 
the migration server 532 may be configured to revert to the 
state prior to the migration. In this regard, the migration 
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server maintains a history of deployments in order to revert to 
a prior deployment state if needed. 
0255 If the migration procedure from an original state to 
a target state is not archived and no script exists for automat 
ing the process, then the migration may be manually executed 
by a contact center administrator in response to prompts. As 
the administrator takes steps to effectuate the adjustment, 
those steps may be recorded by the migration server and 
stored in the archive for later use in automating the migration 
for the same contact center tenant or other contact center 
tenants. 

(0256 With reference again to FIG. 32, the health monitor 
530 running on the management VM 500c is configured to 
monitor the health of current deployments and maintain infor 
mation of the deployments in the deploymentarchive for later 
use. The health of a particular deployment may depend on the 
health of different aspects of contact center operation which 
may include, for example, those aspects monitored by the 
monitoring server 526. For example, the health monitor may 
be configured to monitor service levels, agents occupancy, 
call abandonment, customersatisfaction, and the like. In fact, 
the data collected by the monitoring server 526 may be pro 
vided to the health monitor 530 to make determinations on the 
health of contact center operation. Different key performance 
indicators (KPIs) maintained for the contact center may be 
used to judge the health of the different aspects of the contact 
center to ultimately determine the health of the current 
deployment. If all KPIs for the current deployment are within 
acceptable boundaries, the deployment may be deemed to be 
healthy. 
0257 Based on the monitoring of the health of a particular 
deployment/state, the health monitor may be configured to 
generate or update metadata relating to the state. For example, 
if the particular deployment is deemed to be healthy, the 
health monitor may be configured to store metadata that indi 
cates, for example, that the particular deployment is a good 
target state for handling X number of voice calls with Y 
number of agents and achieving a customer satisfaction rate 
of for example, 98%. Other details that could be stored as part 
of the metadata include but are not limited to agents occu 
pancy, average speed of answer, average handling time, '% 
answer within target, abandonment rate, average queue 
length, and the like, that is targeted by the particular deploy 
ment. 

0258 Otherwise, if a current deployment is deemed to be 
unhealthy due to low performance in one or more aspects of 
the contact center, the metadata may indicate this as well. 
0259. According to one embodiment, the data that is 
archived in the deployment archive for a particular deploy 
ment/state includes deployment settings (e.g. which servers 
are deployed, how many of each server, how do they inter 
connect, etc.), configuration parameters for the individual 
servers, option settings, agent information, routing strategies, 
and other information needed for running a contact center. 
The deployment data may be captured, for example, by cre 
ating an image of the virtual machine 500 that is configured 
and running the current deployment. The image may be cap 
tured using tools such as, for example, tools provided by 
VMware, Inc. The captured image may be stored, for 
example, in the mass storage device 534. Once captured, the 
image may then be loaded, for example, on another comput 
ing device to recreate the same deployment environment as in 
the captured image. 
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0260 The procedure as well as the expense of migrating to 
the particular deployment/state from an original deployment 
may also be archived and stored in the deployment archive. 
The expenses may be monetary expenses incurred in migrat 
ing to the particular state, service quality impact during the 
actual migration, and/or the like. 
0261 The procedure that is archived to migrate to a par 

ticular target state may include changes in configuration, the 
migration steps that are involved, the sequence of such migra 
tion steps, and the objects that are affected and in what order. 
According to one embodiment, the procedure may initially be 
performed manually by a contact center administrator. While 
the administrator performs the steps to migrate from a current 
state to a target state, his or her actions may be recorded using, 
for example, tools provided by VMware, Inc. Thus, instead of 
capturing an image of the final deployment, the runtime codes 
and the recorded configuration session may be captured to 
recreate the deployment by the migration server 532. In this 
regard, an administrator accessing the migration server 532 
may, for example, click a button, and the recorded procedure 
may be re-executed in an automated fashion to migrate a 
current deployment to the target deployment. 
0262 An example of a migration procedure when a new 
component replaces an old component may include, as a first 
step, installing a new license file for the new component. 
Next, the procedure may require that a new database be 
installed because the new component uses a new database. If 
the table structure for the new component is different, a script 
may be run to create the table structure for the new compo 
nent. Data may then have to be migrated from the old com 
ponent to the new component, requiring that another script be 
run in order to convert the data from the old table structure to 
the new table structure. According to one embodiment, as 
each step is performed, the step may be recorded and stored in 
the deployment archive for later use. 
0263. According to one embodiment, as the health moni 
tor 530 collects healthy states and transitions and associated 
migration procedures, an expert system may be created which 
learns and recommends optimal deployments for contact cen 
ters based on monitored conditions. The gathered data may be 
for a single contact center tenant or gathered across various 
contact centers in a multi-tenant environment. 
0264 FIG.33 is a flow diagram of a process for providing 
dynamic elasticity of contact center resources according to 
one embodiment of the invention. In act 600, the monitoring 
server 526 monitors and collects contact center operation data 
defined by one or more monitoring parameters. According to 
one embodiment, currently deployed resources (e.g. SIP 
Server, etc.) may run with overload protection activated. In 
this instance, the SIP server may reject traffic when running 
into overload. The fact that traffic is rejected may be detected 
by the monitoring server for triggering adjustment actions, 
Such as adding resources. 
0265. The monitoring parameters may be configured, for 
example, for each resource layer. The resource layer may 
include, for example, a hardware layer, platform/software 
layer, and operational/business layer. 
0266 The monitored data is provided to the elasticity 
server 528, and the elasticity server analyzes the collected 
data and compares the data against preset thresholds for iden 
tifying a condition that calls for adjustment of contact center 
resources/services. The condition may be variance from nor 
mally anticipated conditions for the contact center. For 
example, the variance may be interaction Volume that is more 
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or less than threshold interaction volume, load of servers that 
is more or less than a threshold load, and the like. Each 
resource in a particular resource layer may have a different 
threshold that is compared against collected data for deter 
mining variance. Data other than data collected from real 
time monitoring of contact center operations may also be 
provided to the elasticity server 528 in order to determine 
current or projected variance. For example, historical data 
may be provided to the elasticity server 528 to determine 
projected variance. 
0267. In act 602, the elasticity server 528 determines 
whether the detected variance is sufficient to invoke an elas 
ticity function. One or more thresholds from the same 
resource layer or from different resource layers may be con 
sidered in determining that one or more elasticity functions 
should be triggered. For example, both a CPU load higher 
than a first threshold and a load of the routing server 506 
higher than a second threshold may be needed to trigger the 
elasticity function. Either situation by itself, however, may be 
insufficient to cause the triggering of the function. In addition, 
the elasticity server may be configured to tolerate operation of 
the contact center at conditions that meet or exceed thresh 
olds, if such conditions are not prolonged. In this regard, the 
elasticity server 528 may be configured to monitor the amount 
of time in which the variance conditions are present, and 
trigger the elasticity function if the variance conditions 
exceed a maximum acceptable duration preset by a contact 
center administrator. 
0268. In act 604, one or more appropriate elasticity func 
tions are invoked using, as input, the data collected by the 
monitoring server 526. Other data such as historical data may 
also serve as input to the elasticity function. 
0269. In act 606, the elasticity function considers the 
inputs along with any conditions, constraints, and/or objec 
tives, and selects an optimal adjustment strategy in light of the 
conditions, constraints, and/or objectives. According to one 
embodiment, optimized parameters consistent with the 
selected Strategy are then output. 
(0270. In act 608, the elasticity server 528 may be config 
ured to assess penalties and risks in performing the adjust 
ment. For example, there may be penalties in migrating from 
a current state to a target state. Such as, negative impact on 
certain service operations. For example, the target state may 
require re-execution of the routing strategy which requires 
customers to re-answer certain questions, or there may be a 
slight delay in activating the target state which could lead to 
abandonment of calls. If the target state has been deployed in 
the past, the health of the target state may be examined in 
assessing the risk/penalty of performing the adjustment. The 
same or different penalties and risks may also be considered 
in selecting the optimal adjustment strategy in act 606. 
0271 In certain embodiments, the elasticity server 528 
may be configured to run a what/if test scenario to test all or 
certain aspects of the selected adjustment strategy in order to 
assess the risk of implementing the adjustment. For example, 
if the adjustment strategy calls for adjusting the existing 
routing strategy in order to push more calls to an IVR envi 
ronment in the event of heavy call traffic into the contact 
center, the elasticity server 528 may be configured to test the 
adjusted routing strategy with simulation data to ensure that 
the strategy works properly prior to actually implementing 
the change in the routing strategy. 
0272. In act 610, the elasticity server determines whether 
the adjustment to the target State involves low risk or high risk. 
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For example, low risk may be determined if the assessed 
penalties are below a particular threshold. In other examples, 
low risk may be determined if the same adjustment has been 
performed Successfully in the past. 
0273. According to one embodiment, in the event that the 
risk of migrating to the new state is less than a preset thresh 
old, the migration server 528 automatically carries out the 
adjustment to achieve the target state. In some instances, this 
may be simply retrieving an image of the virtual machine 500 
implementing the target state and re-loading the image on a 
target device. In other instances, it may be automatically 
executing a recording of migration steps previously taken 
manually to implement the adjustment to the new state. 
0274. According to one embodiment, in the event that the 
risk of migrating to the new state is more than a preset thresh 
old, the elasticity server 528 prompts the contact center 
administrator to perform the adjustment manually in step 612. 
For example, if the target state is new and untested, the adjust 
ment may be done manually. For example, a contact center 
administrator may have to manually activate another instance 
of a SIP server or interaction server. The manual adjustment 
steps may be captured by the migration server along with any 
expenses in going from the original state to the target state, 
and stored in the mass storage device for later use. In other 
embodiments, some of the adjustment may be automatic 
while Some is manual. 
0275. In one exemplary use case, the selected adjustment 
strategy calls for moving a virtual machine 500 from one 
computing device to a target, more/less powerful, computing 
device. In implementing this adjustment, the migration server 
532 may be configured with a migration tool such as, for 
example, a tool offered by VMWare. The tool may be invoked 
automatically by the migration server 532 in response to 
adjustment outputs provided by the health monitor, or manu 
ally based on user command. As a person of skill in the art 
should understand, in migrating the virtual machine 500, the 
tool may first isolate the memory areas that are not changing 
from those memory areas that are changing, and migrate the 
memory areas that are not changing first before migrating the 
memory areas that are changing. In addition, the tool is con 
figured to preserve the IP addressing of the various servers 
running on the virtual machine, even after they move to the 
target computing device. 
0276. In another exemplary use case, the virtual machine 
500 is configured with a core/basic set of resources for pro 
viding basic contact center services and handling an interac 
tion volume between X1 and X2. The monitoring server 526 
continually monitors the interactions and provides the infor 
mation to the elasticity server 528. The elasticity server may 
be configured with an elasticity function that causes a farm of 
servers (e.g. all servers running on the voice VM 500a for 
handling increased Voice calls, or all servers running on the 
multimediaVM500b for handling increased multimedia calls 
other than voice calls) to be added for the contact center as the 
interaction volume approaches X2. Prior to the interaction 
Volume reaching X2, the elasticity server is configured to 
output parameters for starting a farm of Y servers configured 
to handle an increased interaction volume between X2 and 
X3. When the interaction volume falls below X2 by a preset 
amount, the elasticity server is configured to remove the 
additional servers that are no longer needed due to the 
decrease in the interaction Volume. 

0277 According to one embodiment, increased load of 
individual processes/servers running on a particular virtual 
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machine may trigger the elasticity server 528 to add another 
instance of for example, just the overloaded process without 
having to add all the other servers running on the virtual, 
machine on which the overloaded process runs. Of course, the 
process could indeed be overloaded, or could run in self 
protection mode where the process rejects load above a cer 
tain threshold. In the latter case, the process may stay as is, 
and adding another process (on same or different computer) 
in load balancing mode may solve the problem. 
0278 For example, the monitoring server 526 may detect 
an increased load of an existing SIP server 502. The monitor 
ing server 526 may be configured to monitor the load of the 
existing SIP server by, for example, a percentage of INVITE 
messages re-transmitted by the existing SIP server. That is, if 
the SIP server is overloaded, the percentage of INVITE mes 
sages that is re-transmitted increases due to the initial 
INVITE messages failing to go through. The monitoring 
server may also consider use of hardware resources (e.g. CPU 
load) in determining the load of the SIP server. 
(0279. When the percentage of INVITE messages that are 
re-transmitted exceed a preset threshold number for a thresh 
old duration of time, the elasticity server 528 may be config 
ured to add a second instance of the SIP server to the voice 
VM500a. The migration server 532 receives parameters from 
the elasticity server indicating, for example, that another 
instance of the SIP server is to be added. The migration server 
may then execute a script for automatically activating the new 
instance of the SIP server. 

0280 According to one embodiment, the activated SIP 
server may be a stand-by SIP server that has been pre-con 
figured via the configuration server 510. An instance of the 
stand-by SIP server may be created by assigning a name and 
describing attributes of the server, Such as, for example, con 
nections to other servers, the software version of the server, 
and the like. Once created, the settings of the stand-by SIP 
server are programmed, such as, for example, telephony 
objects (directory numbers (DNS)), accounts of agents, and 
the like. With respect to the directory numbers, the DNs may 
be dynamically allocated at runtime according to a consistent 
hashing algorithminstead of being statistically allocated, as is 
described in further detail in U.S. application Ser. No. 13/844, 
159 entitled “System and Method for Additional and 
Removal of Servers in Server Cluster filed Mar. 15, 2013 
(attorney docket G711:72562), the content of which is incor 
porated herein by reference. Other configuration options on 
the SIP server may relate to default routing options in case the 
routing server 506 does not respond to a routing request 
within a preset time. 
0281. According to one embodiment, when the migration 
server 532 activates the stand-by instance of the SIP server, 
the stand-by instance first connects to the configuration server 
510 for reading its configuration data. The instance finds its 
name and reads the configuration settings to determine for 
example, to which SIP proxy to connect to as well as other 
runtime settings. Once the configuration settings are read, the 
SIP server instance is activated and ready to handle telephony 
calls. According to one embodiment, the new instance of the 
SIP server is assigned a new IP address. The new IP address 
is communicated to the edge device 22 for being included in 
load balancing the telephony calls to the various instances of 
the SIP server. If the new instance of the SIP server is no 
longer needed, the IP address of the SIP server is deleted from 
the edge device and deactivated via the configuration server 
51O. 
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0282. In a further exemplary use case, the adjustment 
strategy may call for adding an instance of the routing server 
506 in response to detecting an increased load of the routing 
server. For example, the routing server may be handling X 
number of concurrent calls which are time consuming. For 
example, the routing strategy executed by the routing server 
may require lookup of a database which creates load on the 
component. 
0283. The monitoring server 526 may be configured to 
monitor the load to the existing routing server by, for 
example, monitoring the time it takes for the routing server to 
handle tasks other than routing voice calls. Such other tasks 
are referred to as secondary tasks. An exemplary secondary 
task may be changing the routing server's configuration data 
to reflect a change in an agent's skill profile. Such secondary 
tasks may be handled by the routing server when it is not busy 
handling its primary task of routing voice calls. That is, if the 
routing server is overloaded, the time it takes for the routing 
server to handle secondary tasks may increase. 
0284. According to one embodiment, when the time it 
takes for the routing server to handle secondary tasks exceeds 
a preset threshold time, the elasticity server 528 may be 
configured to add a second instance of the routing server 506 
to the voice VM 500a. The migration server 532 receives 
parameters from the elasticity server indicating, for example, 
that another instance of the routing server is to be added. The 
migration server may then run a script for automatically acti 
Vating the new instance of the routing server. The deployment 
of the contact center thus migrates to a state with the new 
instance of the routing server. 
0285 According to one embodiment, the activated routing 
server may be a stand-by routing server that has been pre 
configured via the configuration server 510. For example, the 
stand-by instance may be pre-configured with necessary con 
nections to the SIP server 502, statistics server 504, and the 
like. When the migration server 532 activates the stand-by 
instance of the routing server, the stand-by instance first con 
nects to the configuration server 510 for reading its configu 
ration data. The instance finds its name and reads the configu 
ration settings to connect to the appropriate SIP server, 
register statistics to the appropriate statistics server 504, load 
the appropriate routing strategy for the route point controlled 
by the routing server, and the like. 
0286 According to one embodiment, an active call could 
be moved from a current, overloaded routing server to the new 
instance of the routing server activated by the migration 
server 532. For example, the current routing server may be 
configured to periodically monitor a global variable that may 
be set, for example, by the elasticity server 528 or migration 
server 532, to signal the current routing server that a current 
call assigned to the routing server is to be transferred to the 
new routing server. The global variable may identify a route 
point (e.g. a directory number) controlled by the new routing 
server to which the call is to be transferred. While executing 
a routing strategy for a current call, the current routing server 
may be configured to periodically check to see if the global 
variable has been set. If so, the current routing server may be 
configured to signal the SIP server 502 to transfer the call to 
the new route point controlled by the new routing server. 
0287. The new routing server may be configured to run the 
same routing strategy as the current routing server. According 
to one embodiment, when the call is transferred to the new 
routing server, the routing strategy on the new routing server 
executes from the beginning. If certain steps of the routing 
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strategy, Such as, for example, asking questions to the cus 
tomer via the IVR had already been executed by the first 
routing server, Such steps are re-executed by the new routing 
server if the routing strategy is invoked again from the begin 
ning, leading to inefficiencies and, in Some circumstances, 
customer frustration, 
0288 According to one embodiment, the routing strategy 
in the new routing server resumes at the point in the strategy 
that was left off from the prior routing server. In this regard, 
the transferring routing server may be configured to attach to 
a call object, which stores details of a current call and is 
maintained by the SIP server 502, identification of a step in 
the routing strategy that was most recently executed once it 
determines that the global variable has been set and the call is 
to be transferred to the new routing server. When the call is 
transferred to the route point controlled by the new routing 
server, the call object is also transferred with the call. The new 
routing server may be configured to read the data stored in the 
call object and identify the most recently executed step in the 
routing strategy. According to one embodiment, the new rout 
ing server refrains from executing that step again, and pro 
ceeds to the next step in the routing strategy. 
0289. According to another embodiment, instead of trans 
ferring the call to the route point controlled by the new routing 
server, the call may be transferred to a second SIP server to 
which the new routing server is connected. 
0290 According to one embodiment, the addition of a new 
instance of a routing server 506 triggers notification to the 
load balancer 508 to add the new instance to the configuration 
settings of the load balancer. For example, the new route point 
controlled by the new routing server may be added to the load 
balancer's configuration settings. Similarly, deletion of an 
existing instance of a routing server triggers notification to the 
load balancer for deleting the instance of the server from the 
configuration settings of the load balancer. When the SIP 
server 502 receives a new call that requires routing, the load 
balancer is configured to execute logic to assign the call to the 
active instances of the routing server 506 (e.g. in around robin 
fashion). In other embodiments, the logic of the load balancer 
508 may be incorporated into the SIP server 502. 
0291. According to one embodiment, resources may be 
dynamically added and deleted in response to detected, fore 
cast, or scheduled events. For example, the contact center 
may run an outbound campaign on preset dates. If Such cam 
paigns are infrequent for the contact center, it may be costly to 
maintain and pay for resources (e.g. outbound servers) that 
are dedicated to Such campaigns. The dynamic elasticity 
capabilities provided by embodiments of the present inven 
tion allow such outbound services to be activated when 
needed, and removed when no longer needed. For example, 
the elasticity server 528 may be configured to receive as input 
the various parameters of the outbound campaign that is to be 
run, select an optimal adjustment strategy in response, and 
output parameters for the adjustment strategy which may 
indicate, for example, the resources that need to be added (e.g. 
outbound servers) in order to provide the added service. The 
migration server 532 may then be invoked to migrate the 
current contact center without outbound campaign capability, 
to a contact center that includes outbound campaign capabil 
ity. 
0292 According to one embodiment, the adjustment of 
contact center resources may be to Switch from one services 
mix to a different services mix. For example, in response to 
detecting increased call Volume relating to a particular type of 
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product, the elasticity server may be configured to output an 
adjustment strategy that is configured to redirect future 
incoming calls relating to that product to other multimedia 
Such as, for example, chat or Social media interactions. This 
may entail, for example, changing a television ad for the 
product to provide a Twitter or Facebook page that users can 
use to contact the contact center instead of a telephone num 
ber. For a webpage, a "click to call” button on the page may be 
dynamically switched to a "click to chat” button in response 
to the increased call volume for the advertised product. 
0293. If a smartphone is used to initiate a voice call by a 
customer, the contact center may send a return pop-up mes 
sage to Suggest an alternate communication medium, Such as, 
for example, chat. A link may be provided in the pop-up 
message for initiating a chat session with a contact center 
agent instead of waiting in a queue for a voice call with the 
agent. 
0294. In other embodiments, adjustments may be made to 
the routing strategy so that an IVR application is automati 
cally launched to allow self-service for calls relating to the 
particular type of product instead of routing Such calls to a 
contact center agent. 
0295 FIG. 34 is a flow diagram of a process for monitor 
ing health of a deployment state after migrating from a first 
deployment state to a second deployment state according to 
one embodiment of the invention. In act 700, the contact 
center migrates from the first state to the second state accord 
ing to the process described with respect to FIG. 33. 
0296. In act 702, the migration server 532 records migra 
tion steps if such steps are manually invoked. 
0297. In act 704, the migration server 532 stores the 
recorded steps with metadata associated with the second State 
in the deployment archive maintained in the mass storage 
device 534. The metadata may describe, for example, the 
optimal conditions for the second state. Such as, for example, 
the optimal traffic, optimal number of agents, and the like, 
that the second state is configured to handle. One or more 
images of the virtual machines may also be stored in a deploy 
ment archive to capture the deployment settings and other 
configuration parameters of the second state. For example, 
the images may capture the servers that are running on each 
virtual machine, along with the configuration parameters of 
each of the servers. According to one embodiment, the mass 
storage device 534 may maintain a history of migrations from 
one deployment state to another. 
0298. In act 706, the health monitor 530 monitors the 
health of the second deployment state, and, in step 708, stores 
the health data in the mass storage device 534. For example, 
the health monitor 530 may monitor the same conditions 
monitored by the monitoring server 526, such as, for 
example, abandonment rate, average handle time, customer 
satisfaction, service levels, agents occupancy, and the like. 
The health monitor 530 may be configured to compute a 
health value for the contact center indicative of how healthy 
or unhealthy the second deployment state is based on the 
monitored conditions. For example, the health value may be 
computed based on how much the monitored conditions devi 
ate from an optimal healthy condition as defined via certain 
thresholds. The computation may include or exclude appro 
priate agent staffing from consideration, and/or add unused 
agent capacity as an additional parameter. The reference? 
optimal state may be determined by using Halfin-Whitt (or 
QED quality and efficiency driven) concepts as will be 
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understood by a person of skill in the art. Once computed, the 
health value may be stored as part of the metadata for the 
second deployment state. 
0299. In act 710, the health monitor determines whether 
the second deployment state is deemed to be unhealthy based 
on the computed health value. If the second deployment state 
is determined to be in unhealthy, for example, for more than 
a preset duration of time, the health monitor may be config 
ured to take an action in step 712. The action may be, for 
example, to try to troubleshoot for determining the cause for 
the unhealthy State. A troubleshooting application may be 
launched for identifying, for example, bottlenecks Such as 
overload of currently available pool of agents (e.g. might be 
less than expected/planned). A corrective measure may be 
identified by the application, Such as automatically redirect 
ing higher percentage of traffic to self-service (in IVR), e.g. 
routing only gold customers to agents instead of gold and 
silver. Of course, this exemplary corrective measure assumes 
that there are sufficient IVR ports for handling the calls. 
Another corrective action may be playing automatic 
announcements to calls indicating that there is overload and 
requesting that the callers call later. Health of the deployment 
after implementing the corrective actions may be measured 
again for determining whether those measures are successful. 
0300. In another example, the action may be to revert to 
the first state. In reverting to the first state, the migration 
server may be configured to execute migration steps recorded 
previously or deduced from the migration steps taken in 
migrating from the first state to the second state. 
0301. It is the Applicants intention to cover by claims all 
Such uses of the invention and those changes and modifica 
tions which could be made to the embodiments of the inven 
tion herein chosen for the purpose of disclosure without 
departing from the spirit and scope of the invention. For 
example, the above examples relating to dynamic adjustment 
of resources for handling Voice interactions may be extended 
to apply to other types of interactions. Thus, the present 
embodiments of the invention should be considered in all 
respects as illustrative and not restrictive, the scope of the 
invention to be indicated by claims and their equivalents 
rather than the foregoing description. 

1. A method for providing dynamic elasticity of contact 
center resources, the method comprising: 

monitoring and collecting, by a processor, contact center 
operation data; 

detecting, by the processor, in response to the monitoring, 
a condition relating to the operation of the contact cen 
ter, and 

dynamically adjusting, by the processor, at least one hard 
ware or software resource for the contact center based on 
the detected condition. 

2. The method of claim 1, wherein the monitoring includes 
monitoring Volume of interactions handled by the contact 
center, wherein the condition is an increased number of inter 
actions when compared to a threshold Volume. 

3. The method of claim 1, wherein the monitoring includes 
monitoring hardware resources of the contact center, wherein 
the condition is an increased load on the hardware resources 
when compared to a threshold load. 

4. The method of claim 1, wherein the dynamic adjusting 
adds or removes an instance of the Software resource. 

5. The method of claim 1, wherein the dynamic adjusting 
moves the Software resource from a first computing device to 
a second computing device. 
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6. The method of claim 1, wherein the dynamic adjusting 
includes moving from providing a first mix of contact center 
services, to a second mix of contact center services. 

7. The method of claim 6, wherein the second mix of 
contact center services include a contact center service not in 
the first mix. 

8. The method of claim 1 wherein the method further 
comprises: 

Selecting by the processor an adjustment strategy from a 
plurality of possible adjustment strategies in response to 
detecting the condition, wherein the dynamic adjusting 
is based on the selected adjustment strategy. 

9. The method of claim 8, wherein the adjustment strategy 
is for generating a particular deployment state having the 
adjusted at least one hardware or Software resource. 

10. The method of claim 9, wherein the deployment state is 
selected from an archive of different deployment states. 

11. The method of claim 9, wherein the selected deploy 
ment state is identified as a healthy State. 

12. The method of claim 1, wherein the dynamically 
adjusting includes: 
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retrieving by the processor from an archive, recorded steps 
for performing the dynamic adjusting; and 

executing by the processor the retrieved recorded steps. 
13. The method of claim 1, wherein the dynamic adjusting 

includes: 
taking by the processor the at least one hardware or soft 

ware resource allocated to a second contact center and 
reallocating the resource to the contact center. 

14. The method of claim 1, wherein the contact center 
operation data includes historical data. 

15. The method of claim 1, wherein the detecting the con 
dition includes making a prediction relating to the operation 
of the contact center. 

16. A system for providing dynamic elasticity of contact 
center resources, the system comprising: 

a processor; and 
a memory storing program instructions thereon that, when 

executed by the processor cause the processor to: 
monitor and collect contact center operation data; 
detect, in response to the monitoring, a condition relat 

ing to the operation of the contact center, and 
dynamically adjust at least one hardware or Software 

resource for the contact center based on the detected 
condition. 


