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Abstract: Systems, and computer program products for determining a pattern for 

communications conducted between agents at a contact center and contact parties. In 

particular embodiments, the pattern is based on a utilization of one or more information 

resources by the agents during the communications. Depending on the embodiment, the 

communications may comprise one or more of telephone calls, text messages, emails, and Web 

chats. In addition, in various embodiments, a particular information resource from among the 

one or more information resources is identified based on the pattern and is associated with a 

keyphrase found in at least two of the communications. Accordingly, as a result of the 

association, the particular information resource is made available to at least one agent at the 

contact center during a time the agent is fielding a subsequent communication in which the 

keyphrase is detected. 
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1. INTRODUCTION  

 
Contact centers are used by various organizations to provide communication channels to the 

organizations' customers. For example, various organizations may utilize contact centers so 

that customers may contact the organizations with regard to issues the customers may be 

having with the organizations' products and/or to place orders for the organizations' products. 

These customers may contact the contact centers using a number of different types of 

communications such as telephone calls, emails, text messages, Wechats, etc. Further, 

organizations may originate communications to their customers.  

During a particular communication between a contact center agent and a party, the agent 

may make use of various types of information to assist the agent in fielding the communication 

with the party. For instance, a party may be having an issue with his wireless device and may 

call the wireless device manufacturer's contact center for assistance in addressing the issue. 

During the call, the agent assisting the party may query information resources to his 

workstation on how to address the party's issue with the wireless device. The quicker the agent 
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can retrieve needed information and the more effective the information is in assisting the agent 

during the communication, the more likely the communication will be successful and the more 

likely the party interacting with the agent will be satisfied and happy. It is with respect to these 

considerations and others that the disclosure herein is presented.  

 

2. IDENTIFYING INFORMATION RESOURCES 

 

In general, embodiments of the present invention provide computer program products, 

methods, systems, apparatus, and computing entities for determining a pattern for 

communications conducted between agents at a contact center and contact parties. In particular 

embodiments, the pattern is based on a utilization of one or more information resources by the 

agents during the communications. In addition, in particular embodiments, the 

communications are related to a topic. Depending on the embodiment, the communications 

may comprise one or more of telephone calls, text messages, emails, and Wechats.  

Further, in various embodiments, a particular information resource is identified among the 

one or more information resources based on the pattern and is associated with a keyphrase 

found in at least two of the communications. For instance, in particular embodiments, the 

pattern shows the particular information resource is an information resource that is most often 

utilized or most often utilized last during the communications. Accordingly, as a result of the 

association, the particular information resource is made available to at least one agent at the 

contact center during a time the agent is fielding a subsequent communication in which the 

keyphrase is detected.  

Depending on the embodiment, the particular information resource may provide an agent 

with different information that may be helpful to the agent in fielding the communication. For 

instance, in one embodiment, the particular information resource may provide the agent with 

information relevant to an issue identified by a contact party involved in the communication. 

While in another embodiment, the particular information resource may provide the agent with 

information on various products and/or services. Lastly, depending on the embodiment, the 

particular information resource may be made available to the agent through a number of 

different mechanisms such as the agent's computer workstation.  

As is discussed in greater detail below, the subject matter disclosed herein may be 

implemented as a computer-controlled apparatus, a method, a computing system, or as an 

article of manufacture such as a computer-readable storage medium. These and various other 

features will be apparent from the following Detailed Description and the associated drawings.  

This Summary is provided to exemplify concepts at a high level form that are further 

described below in the Detailed Description. This Summary is not intended to identify key or 

essential features of the claimed subject matter, nor is it intended that this Summary be used to 

limit the scope of the claimed subject matter. Furthermore, the claimed subject matter is not 

limited to implementations that address any or all disadvantages noted in any part of this 

disclosure.  
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3. ONE EMBODIMENT OF A CALL CENTER ARCHITECTURE 

 

FIG. 1 shows one embodiment of a call center architecture  illustrating the various technologies 

disclosed herein. The call center shown in FIG. 1 may process voice calls that are inbound-only, 

outbound-only, or a combination of both (sometimes referred to as a “blended” call center). 

Although many aspects of call center operation are disclosed in the context of voice calls, in 

various embodiments, the call center may process other forms of communication such as, for 

example, facsimiles, emails, text messages, video calls, and chat messages. That is, the call 

center may be considered a contact center. However, for the purposes of this disclosure, the 

term “call center” is used throughout, although it is understood that the two are synonymous.  

 

 
FIG. 1 shows one embodiment of a call center architecture illustrating 

 

Since the call center may handle calls originating from a calling party, or initiated to a called 

party, the term “party,” without any further qualification, refers to a person associated with a 

call processed by the call center, where the call is either received from or placed to the party. 

The term “caller,” if used, will generally refer to a party communicating with the call center, 

but in many cases this usage is exemplary. Thus, use of the term “caller” is not intended to limit 

the concepts to only inbound calls or voice calls, unless the context dictates such.  

Depending on the embodiment, inbound voice calls may originate from calling parties using 

a variety of different phone types. For instance, a calling party may originate a call from a 

conventional analog telephone connected to a publiswitched telephone network (“PSTN”) 115 

using an analog plain old telephone service (“POTS”) line a. The calls may be routed by the 

PSTN 115 and may comprise various types of facilities d, including, but not limited to: T1 
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trunks, SONET based fiber optinetworks, ATM networks, etc. Various types of routers, 

switches, bridges, gateways, and other types of equipment may be involved in the processing of 

the calls.  

Inbound voice calls may also originate from a smart phone device c, such as a smart phone, 

tablet, or other smart device, which wirelessly communicates with a mobile service provider 

(“MSP”) . The voice calls may be routed to the PSTN 115 using an integrated services digital 

network (“ISDN”) interface or other types of interfaces that are well known to those skilled in 

the art. In particular embodiments, the MSP  may also route calls as packetized voice, referred 

to herein as voice-over-IP (“VoIP”) to an Internet provider  using Internet-based protocols. For 

convenience, unless indicated otherwise, the term “trunk” refers to any type of facility c, d, or e 

providing voice calls to, or from, the call center, regardless of the type of protocol or 

technology used. Specifically, a “trunk” is not limited to time-division multiplexing (“TDM”) 

technology.  

Inbound voice calls may also originate from a calling party employing a so-called “IP 

phone,” “VoIP phone,” or “soft phone” a. In one embodiment, this device may comprise a 

computing device 105, such as a laptop, computing tablet, or other electronidevice, which 

interfaces with a headphone/microphone combination, also referred to as a “headset” 106. An 

IP phone may use a digital voice control protocol and may process packetized voice data 

according to various Internet based voice protocols, such as session initiated protocol (“SIP”). 

The call may be conveyed by other types of Internet providers , such as a cable company 

providing Internet access services over a coaxial cable facility e. Those skilled in the art will 

recognize that a variety of protocols and facilities may be used to convey voice calls.  

 

4. GENERAL OVERVIEW OF PROCESS  

 

FIG. 2 provides an overview of a process according to various embodiments for identifying one 

or more information resources that may be helpful to an agent fielding a communication for a 

particular topiand making available the identified information resources to the agent at the time 

the agent is fielding the communication for the particular topic. An example is now provided 

for proposes of explaining this process. In the example, a call center is involved with providing 

customer service for a particular banking institution. This banking institution provides a 

number of different products and services such as, for example, home improvement and car 

loans, checking accounts and services, savings accounts and services, and mortgage products 

and services for home purchases. Thus, in this example, agents at the call center may be 

receiving communications from customers (or potential customers) of the banking institution 

to inquire about any one of the products and services provided by the banking institution.  
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FIG. 2 provides a general process flow for identifying information resources 

 

Turning now to FIG. 2, the process typically begins with identifying communications related 

to a topic, shown as Step . (As is discussed in more detail below, in various embodiments, the 

process is repetitive.) For instance, returning to the example, the call center may identify 

various communications fielded by agents over the past month in which the topiof conversation 

during the communications was the mortgage products and services provided by the banking 

institution. In this instance, the communications involve telephone calls received by the call 

center. However, as one of ordinary skill in the art can envision, the communications may not 

necessarily involve phone calls but may involve other forms of communications such as, for 

example, text messages, emails, or online (e.g., Web) chats. In addition, in various 

embodiments, a “communication” typically involves a contact between two parties (e.g., an 

agent and a party). That is, for instance, in particular embodiments, a communication may 
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constitute a telephone call conducted between an agent and a party. While in other 

embodiments, a communication may constitute an exchange of multiple emails or text 

messages back-and-forth between the agent and the party. Further, the communications may 

also involve communications initiated by the call center such as outbound telephone calls. 

However, for purposes of this example, the identified communications involve telephone calls 

(e.g., inbound calls) received by the call center from parties inquiring about the banking 

institution's mortgage products and services.  

In addition to evaluating the communications to identify information resources, in particular 

embodiments, the process also includes performing some type of analytics on the 

communications to identify keyphrases that may be found in the communications, shown as 

Step . Similar to the evaluation conducted to identify information resources, depending on the 

embodiment, the analytics performed on the communications may be any one of a number of 

different types. For instance, returning to the example, since the communications involve 

telephone calls, speech (e.g., voice) analytics are used to identify keyphrases that may have 

been spoken during these phone calls. That is, depending on the embodiment, phrases spoken 

during one or more of these phone calls may be identified as “keys” based on any number of 

criteria that may be defined. For example, a phrase may be identified as a “key” if the phrase is 

found to have occurred a certain number of times in the phone calls (e.g., an absolute number of 

occurrences), is found to have been spoken in a certain percentage of the phone calls, is found 

to be spoken in phone calls involving a certain number or percentage of agents, and/or is found 

to have deviated from historical norms (e.g., the number of occurrences in which the word or 

phrase is being spoken in phone calls has recently increased). For purposes of this disclosure, 

the term “phrase” is understood to be any combination of words, numbers, and/or characters 

intending to have meaning. However, in certain instances, a phrase may only include a single 

word, number, or character. Those of ordinary skill in the art can derive numerous criteria that 

may be used to identify keyphrases in light of disclosure.  

Thus, returning to the example involving the telephone calls inquiring about the banking 

institution's mortgage products and services, speech analytics may be performed on the 

telephone calls in which the agents had queried information on the various types of mortgages 

the banking institution offers to attempt to identify any keyphrases that may have been spoken 

during these telephone calls. In general, speech analytics comprises methods of analyzing 

speech to extract useful information about the content of the speech. As one of ordinary skill in 

the art will understand, depending on the circumstances, speech analytics may be carried out by 

using any number of different approaches such as, for example, the phonetiapproach, the 

large-vocabulary continuous speech recognition (LVCSR) approach, and/or the direct phrase 

recognition approach.  

At this point, in various embodiments, the process may be repeated after a number of 

additional communications involving the keyphrases have been completed. In particular 

embodiments, this may occur to help fine-tune the library with respect to the keyphrases. This 

is reflected by the process looping from Step  back to Step . In other embodiments, once the 
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Steps  thru  are performed and the library of relationships is created, then Step  may be repeated. 

In addition, in particular embodiments, periodifine-tuning may occur. For instance, returning 

to the example, after a number of additional phone calls involving the banking institution's 

mortgage products and services have been completed, the process may be repeated. As a result 

of evaluating these communications, it may be determined that for the keyphrase “mortgage 

product types,” thirty-six percent of the agents also make use of an information resource 

providing information on competitors' mortgage products and services so that the agents can 

provide a comparison between the banking institution and these competitors. Thus, the call 

center may also save a relationship between this keyphrase and the information resource on 

competitor's mortgage products and services in the library so this information resource may 

also be made available when this keyphrase is detected during a telephone call. In addition, in 

particular embodiments, new information resources and corresponding keyphrases may be 

identified and added to the library as a result of analyzing the additional communications. Thus, 

in various embodiments, the process may be executed as a closed-loop process so that the 

information resources provided to agents during communications can be continually improved 

and fine-tuned.  

 

5. RESOURCE IDENTIFICATION MODULE  

 

Turning now to FIG. 3, additional details are provided regarding the process flow for 

identifying information resources and corresponding keyphrases according to various 

embodiments. Again, for purposes of simplicity, the description will focus on telephone calls. 

However, depending on the embodiment, the process may also be applicable to other types of 

communications such as, for example, emails, text messages, and Wechats. In particular, FIG. 

3 is a flow diagram showing a resource identification (“RI”) module for performing such 

functionality according to various embodiments of the invention. For example, the flow 

diagram shown in FIG. 3 may correspond to operations carried out by a processor in a 

computing device, such as the analytics server , as it executes the RI module stored in the 

computing device's volatile and/or nonvolatile memory.  

The process  begins with the RI module receiving communications for a topiin operation . 

Depending on the circumstances, the topican vary with respect to subject matter and scope. For 

instance, a call center may be receiving telephone calls with respect to a particular 

manufacturer's products. In this instance, the manufacturer may manufacture kitchen 

appliances such as refrigerators, stoves, dishwashers, and coffee makers. Thus, a topifor a 

group of communications may be telephone calls received pertaining to refrigerator products 

sold by the manufacturer. However, in other instances, the topimay be defined more narrowly 

such as telephone calls received pertaining to service issues with a particular refrigerator 

product or telephone calls received pertaining to a manufacturer's warranty for a particular 

refrigerator product. Those of ordinary skill in the art can envision numerous topibreakdowns 

that may be used for communications in light of this disclosure.  
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FIG. 3 is a flowchart illustrating a process for identifying information resources 

 

For purposes of describing the operations of the RI module, a call center that fields service 

calls for a computer manufacturer is used as an example. In this example, the computer 

manufacturer produces computers and various computer components such as printers. Thus, 

returning to FIG. 3, the RI module receives communications pertaining to telephone calls 

received from customers calling the call center requesting help for issues the customers are 

experiencing with printers produced by the manufacturer.  

Depending on the embodiment, the received communications may include different 

information with respect to the communications. For instance, in particular embodiments, each 

of the received communications may include a copy of the recorded communication. While in 

other embodiments, each of the received communications may include information that 

identifies the communication such as a timestamp when the communication was fielded and an 

identifier for an agent that fielded the communication.  
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6. CONCLUSION 

 
In some embodiments, the range of the wepage data to be displayed is positioned in the middle 

of the cache range. To this end, when querying the database, according to the page number of 

the wepage requested by the user, the server determines the starting and ending positions of the 

wepage data corresponding to the page number within the database, reads wepage data within 

the range from the starting position to the ending position and also reads 

(cacheSize-pageSize)/2 sets of wepage data before the starting position and 

(cacheSize-pageSize)/2 sets of wepage data after the ending position. In an example where 

cacheSize and pageSize in the configuration file are and , respectively,  sets of data are read 

before the 91st set of wepage data and after the th sets of wepage data, respectively. In other 

words, the server finds the to th sets of wepage data from the database and sends the same to the 

client and the client in turn caches these wepage data in the hidden form, thus a new hidden 

form is generated and the cache range is adjusted to. 
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