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Agenda

� Scripting Basics

� Unified Contact Center Enterprise Scripting Techniques

� Modular Scripting with ICM and IP-IVR

� Script Optimization
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Scripting Basics
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Example: CCE Call Flow  

IP Phones and Agent Desktops

IP Voice

Call Control
and CTI Data

IVR

ICM

Public 
Network

Gateway

UC lManager
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The Basics

� Script Editor— GUI 
tool for creation of 
Cisco ICM scripts

� Maps tasks to scripts

� Tasks —incoming 
voice call, email, web 
collaboration session

� Script —a visual 
representation of rules 
that tell the Cisco ICM 
how to route tasks

� Two types of scripts:
Routing (blue nodes)

Administrative (brown)
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Routing Scripts

� Executed to choose a destination for a task  

� Routing scripts are triggered by end-user actions 
Examples:

Dialing an 800#—voice

Selecting a website icon to speak with an agent—
multichannel

Sending email to a helpdesk—multichannel
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Administrative Scripts

� Executed to perform background processing; scripts 
are triggered by time (i.e., hourly, daily)

Examples:

Time Of Day (TOD) routing decisions (open/close)

Day-of-week routing decisions (holiday/open/close)

Setting variable information

Accelerate disaster recovery
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Scripts Are Designed Like Flow Charts

� Node—an executable 
element within a script, 
a decision point, a logical 
intersection, or an 
end point

� Connection line —
defines logical call path 
or task flow
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Connect Nodes

Use Your Cursor to Connect Success 
and Fail Paths to the Next Node
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Call Flow in a Routing Script 
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Administrative Scripts

� Used for global tasks

� Used to schedule based on time
Open/close

Holiday

Campaigns

� Do not route tasks

� Only set flags (variables)

� Flags must be examined in routing scripts to change 
routing behavior

� Available nodes are limited: no target, no routing 
nodes, etc. (grayed out in palette) 
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Day and Time Nodes

Note: Admin Script Nodes Are
BROWN not BLUE as in 
Routing Script

Note: Three 
Connectors:
A: Sat, Sun
B: M, T, W, F
C: Th
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Palette Contains Nodes Used 
to Create Scripts

� Some nodes 
not available for 
administrative scripts

� Click, drag, and 
drop once or
highlight and 
drop many

� Four tabs on 
palette separate 
nodes into 
logical groups 
by usage
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Schema Help

� Typical MS help format

� Alphabetical, keyword, 
or search modes

� Defines table location 
of all fields

� Explanation of field

� Data type
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Unified Contact Center 
Enterprise Scripting 
Techniques
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MED—Cisco CCE Considerations

� Cisco ICM system calculated 
Expected Delay is not
available for Cisco CCE

Custom MED calculation required for CCE

� MED select node should not be used 
for Cisco CCE

Since queuing is largely centralized, it is rare 
that MED is needed

Route select node should be used with custom 
MED calculation
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Custom Expected Delay Formula for CCE 

� Use SkillGroup in custom formula 

� Default MED uses service for calls in queue

� Use RouterCallsQNow instead of CallsQNow
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Call Type

� Call type—a category that represents tasks that fit 
specific criteria

Examples:

Airlines 

Premier customers

Flight information

� Routing scripts are triggered by call types which are 
based on:

Dialed number

CED

Other custom inputs
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Call Type Node

� Call type node changes the call type for the call while 
allowing processing to continue in the same script   

� Call type change is critical for reporting…
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Example: Changing Call Type
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Why Change Call Type

� Call type reports count time in queue from the time call 
type is set 

If there is IVR treatment before calls queue, change call type 
just before queue to skill group node

Else IVR Treatment Before Queuing 
Will Be Counted as Queue Delay
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Other Ways to Use Call Type 
for Reporting

Change call type when

� ICM script follows error path

� Based on DB lookup in ICM or IVR

� When calls “overflow” to different skill group

� Transfer vs. original call
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Queue to Skill Group

� With call on VRU, used as queuing node for most 
eligible group 

� Can be used when there is only one skill group for call 
type without any prior select node 

� Can be used as routing node even when call is not 
necessarily going to queue. If agent is available, 
call is delivered without wait.
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Queue to Skill Group Detail
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Queue a Call to Multiple Skill Groups

� Can list multiple skill groups in a single queue to skill 
group node

� Queue to different skill groups at different priorities 
using separate nodes 



© 2006 Cisco Systems, Inc. All rights reserved. Cisco Confidential 27

Queue to Agent

� Used when agent selection is explicit in the script 

� Listing multiple agents mimics skill group node 
functionality

� Also use select by reference, create formula, to add 
intelligence to agent selection
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Cisco IP IVR Considerations

� IP IVR failover is handled 
through scripting

� Start script with a check 
of IP IVR availability

� Failure causes flow to go 
to next IP IVR
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Cisco IP IVR Considerations
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Modular Scripting 
with ICM and IP-IVR
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Example Call Flow with 
ICM and IVR Scripting



© 2006 Cisco Systems, Inc. All rights reserved. Cisco Confidential 32

ICM Calls an IVR Script to 
Prompt Customer
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IVR Script Asks Customer 
to Choose an Option

Course acronym vx.x—#-24
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Set Properties of Get Digit String Step
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Set Enterprise Call Info Sends 
Data to ICM
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CED (Caller Entered Digit) Node Branches 
Based on Digits Entered During IVR Prompt
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Another IVR Script Is Called 
for DB Lookup
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Use a SQL Statement to Query Database

Select ServiceTier from Cust_Data where phone = ani
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Send Tier Information to ICM

ServiceTier --CallPeripheralVariable1- --All--

Pass the Data 
Back to ICM
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ICM Script Checks Data 
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Script Optimization
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Design Scripts for Easy Maintenance

� Standardize organization and flow when possible

� Consider pushing logic that may change into 
centralized administrative or routing scripts
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Using Administrative Scripts
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Reduces Script 
Creation and 

Edit Time

Create Custom Formulas for 
Frequently Used Expressions
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Can Use the Complex Formula 
just by Calling the Function

Custom Functions 
Help Ensure 
Consistency 
in Formulas 

Across Scripts
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User Variables

� A user-defined variable that can be accessed and 
referenced in expressions

� Created in Configure ICM

� Name begins with the string user

� Associated with an object type or global



© 2006 Cisco Systems, Inc. All rights reserved. Cisco Confidential 47

Example: Set a User Variable in an Admin Script 
then Reference the Value in a Routing Script



© 2006 Cisco Systems, Inc. All rights reserved. Cisco Confidential 48

Object Types 

� The only object type that applies to individual calls or 
script executions is “call”
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Persistent vs. Nonpersistent Variables

� Persistent variables retain value across router restarts

� Nonpersistent variables do not retain value across 
router restarts
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Persistent vs. Nonpersistent Variables

� This does not mean nonpersistent skill group or call 
type or global variables apply only to a single call or 
single execution of a script 

� Any variable that is not a call variable (or ECC) applies 
to the system, not a single call 
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Expanded Call Context (ECC) Variables

� Define and enable in configure ICM to store values 
associated with the call  

� Specify the variable name and data type  

� Name must begin with the string “user ”

� ECC variable name can be up to 33 bytes long 
(1–32 usable characters + a null terminator)
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Expanded Call Context (ECC) Variables

� Either a scalar variable or an array 

� Maximum length of a scalar variable or array element 
can be one to 210 bytes 

� Maximum number of elements in an array can be 
one to 255 

� Buffer size for each scalar variable 
= 5 + max length of the variable 

� Buffer size for each array = 5 + (1 + max length of array 
element)*max # of elements in array 
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Expanded Call Context (ECC) Variables

� Total size of the buffer used to store the variables 
internally is 2048 bytes

� CVP takes some of this space

� Outbound option takes some of this space

� Email and web collaboration take some of this space

� Make sure allocation of this space is carefully planned
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Example: ECC Buffer

Four Separate ECC Variables

� Var1 7 characters

� Var2 12 characters

� Var3  2 characters

� Var4  6 characters

Total Buffer Size = (5+7)+(5+12)+(5+2)+(5+6) = 48 bytes



© 2006 Cisco Systems, Inc. All rights reserved. Cisco Confidential 55

Use ECC Arrays to Use ECC Buffer 
More Efficiently 

ECC Variable Array w/ 4 Elements

� Element1 7 characters

� Element2 12 characters

� Element3  2 characters

� Element4  6 characters

Total Buffer Size = 5+(1+7)+(1+12)+(1+2)+(1+6) = 36 bytes
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Use Fixed Fields in Single “Packed”
ECC Variable to Use even Less Space 

ECC Variable “Packed” with Four Fixed Length Fields

� Field1 7 characters

� Field2 12 characters

� Field3  2 characters

� Field4  6 characters

Total Buffer Size = 5+(7+12+2+6) = 32 bytes
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Additional Benefit of Fixed Fields 
in Single “Packed” ECC Variable

1. Make data exchanges with IP-IVR or CVP 
more efficient

2. Reduce load on CTI-OS when passing data to 
agent desktop

3. Reduce load on UCCE when writing call records 
to the internal database 
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Persistent vs. Nonpersistent ECCs

� CCE/ICM writes call data records to its historical 
database, it can store the values of all call variables

� Storing excessive call variable data can degrade 
historical database performance

� When defining a call variable (in ICM config manager or 
system CCE web admin), you have the option of 
tagging it as either persistent or nonpersistent

� Persistent call variables are written to the 
historical database

� Nonpersistent variables can be used in routing scripts, 
but will not be written to the database
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Complex Logic Can Be Configured 
into Fewer Nodes 

� Each node tests 
standard consider 
if plus global variable

� Per-target success 
connection allows 
unique connection 
based on each 
consider if

� All calls routed to 
VRU, but script will 
play different message
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Each Line Checks Different User Variable

� Standard tests 
plus global user
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Route Select Node Also Allows 
Complex Logic

Route Select node properties detail
� Route by:

Agents

Services*

Skill groups

Enterprise services

Enterprise skill groups

� Route select type
Choose min or max

First or next target

� Consider if…
Formula used to determine if target 
is eligible to receive task

� Select max/min of…
Determine which eligible target 
is best choice

� Most commonly used for delay 
routing—custom minimum expected 
delay for IPCC

* Generally not Used in IPCC
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Consider If

� A boolean expression that returns true or false for each target  

� If consider if statement returns true, the target is considered 

� If it returns false, target is not compared to other targets and
will not be selected 
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Example: Consider If Formula
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Target Searching

� Start with first target —
has the script search for the 
target that meets the criteria 
you define starting with the 
first item in the list 

� Start with next target —
has the script search for the 
target that meets the criteria 
you define starting with the 
item in the list after the 
target previously selected 
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Selection Criteria

� A numeric expression plus an evaluation rule  

� Numeric expression determines a certain value of each target for
which the consider if statement returned true 
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Selection Criteria: Evaluation Rule

� A numeric expression 
plus an evaluation rule 

� Numeric expression 
determines a certain value 
of each target for which 
the consider if statement 
returned true 

� The evaluation rule 
determines if the target with 
the minimum or maximum
value returned is selected  
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Accept If

� Evaluated after a target 
is selected

� A boolean expression that 
returns true or false for 
the target selected by the 
selection criteria  

� If the accept if statement 
returns true, the target is 
selected  

� If it returns false, no target 
is selected by the select 
node. Node Fails 
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Q and A
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Software Applications Services Group

• Create custom functions 
and complex formulas in 
ICM Scripts

• Create custom variables 
to enhance reporting and 
call routing

• Provide functionality 
enhancements such as 
disaster recovery

• Troubleshoot complex 
call routing scripts

Expert case-based 
Support to:

• Enterprise Contact Center 
Scripting

• CVP API – Java and Xml
• CTIOS (Java, C++, COM,  

ActiveX)
• CAPI
• CTI Server (GED-188)
• Media Routing
• Agent Reporting 

Management
• IVR-Link (GED-125)
• CTIOS .NET CIL
• IPCC Express CTI API

All Contact Center 
Tools/Interfaces

• Access to Enterprise 
Scripting experts with 
field experience

• Open cases via online 
case-based management 
tracking tool

• Self-help with Cisco 
Developer Network for 
FAQs, Forums, and Best 
Practices

• Seamless coordination 
with Cisco support 
teams such as TAC and 
the PDI Help Desk

Benefits to you:

Who Are We? • Providers of annual Subscription service for Enterp rise 
Contact Center Scripting

• http://www.cisco.com/go/developersupport
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