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Avaya Solution & Interoperability Test Lab

Application Notes for Empirix Hammer On-Call Load
Testing Service with Avaya Interactive Response — Issue 1.0

Abstract

These Application Notes describe the steps required for the Empirix Hammer On-Call Load
Testing Service to successfully interoperate with Avaya Interactive Response. The Empirix
Hammer On-Call Load Testing Service was used to emulate real world traffic and call volume
to test and verify a voice self service application provided by Avaya Interactive Response and
Avaya Communication Manager.

Information in these Application Notes has been obtained through compliance testing and
additional technical discussions. Testing was conducted via the DeveloperConnection Program
at the Avaya Solution and Interoperability Test Lab.
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1. Introduction

The Empirix Hammer On-Call Load Testing Service provides customers with the ability to test
and verify voice application, network, and infrastructure under real-world conditions. Real
world traffic and call volume are emulated to help pinpoint and eliminate errors and performance
bottlenecks.

The compliance testing utilized a fictitious credit union banking application scenario, with
Hammer On-Call generating calls to emulate real customers dialing the credit union self service
application provided by Avaya Interactive Response and Avaya Communication Manager.
Hammer On-Call emulates customer entering of DTMF tones to traverse through different
branches of the credit union call flow, such as listening to operational hours and interest rates, or
obtaining account balance, or transferring to live agent. The credit union banking application
call flow is shown in Figure 1.

The credit union banking application was developed using the Avaya Dialog Designer, and
deployed to the Apache Tomcat Web Server that interfaced with Avaya Interactive Response.
In addition, the application also utilized an IBM WebSphere Voice Server (WVS) with text-to-
speech capabilities, and a SQL 2000 Database Server that provided database lookup of account
balances. All three servers interfaced with the Avaya Interactive Response.

For the compliance testing, the Empirix Hammer On-Call Load Testing Service placed calls over
the PSTN to Avaya Communication Manager. The calls were delivered to Avaya Interactive
Response over available lines, administered as IP stations with type “7434ND” on Avaya
Communication Manager. The Avaya Interactive Response ran the credit union VVoice XML
speech application from the Apache Tomcat Web Server, used the IBM WebSphere Voice
Server to provide recordings of announcements such as operational hours, and used the SQL
2000 Database Server to perform account balance retrieval. When the caller entered the DTMF
tone that corresponds to transfer to an agent, then the Avaya Interactive Response transferred the
call to an announcement extension on Avaya Communication Manager. The announcement
extension played a greeting announcement, to emulate a live agent so that Hammer On-Call can
detect the audio stream and classify the transferred call as successfully answered. The
configuration used for the compliance testing is shown in Figure 2.

These Application Notes assume the configuration and connectivity between Avaya
Communication Manager and Avaya Interactive Response is already in place and will not be
described. Furthermore, the development and deployment of the application scripts for Avaya
Interactive Response and Empirix Hammer On-Call are outside the scope of this document. The
focus of these Application Notes is on the customer deliverables that are required as input to the
Hammer On-Call Load Testing Service, and the navigation of the real-time performance data
output provided by Empirix.
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Figure 1: Avaya Empirix Credit Union Call Flow
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Figure 2: Avaya Empirix Test Configuration

2. Equipment and Software Validated

The following equipment and software were used for the sample configuration provided:

Equipment Software

Avaya S8700 Media Servers Communication Manager 3.1.2, load 632.1
Avaya MCC1 Media Gateway

e TN2302AP IP Media Processor HW13 FW111

e TN2312BP IP Server Interface HWO03 FWO031

e TN799DP C-LAN Circuit Pack HWO01 FWO017

e TN750C  Announcement Circuit Pack | Vintage 8
Avaya Interactive Response 2.0
Apache Tomcat Web Server 5.0.28, running on Windows 2000, SP4
IBM WVS ASR/TTS 5.1.3, running on Windows 2003, SP1
SQL 2000 Database Server 8.00.761, running on Windows 2000, SP4
Empirix Hammer On-Call 6.1
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3. Customer Deliverables

In preparation for the load testing service, Empirix requires the following information to be
provided by the customer at least two weeks prior to the actual test:

e Voice application diagram

Call flow navigation information
Customer contact for test

Toll free numbers

Customer contact for sign-off

3.1. Voice Application Diagram

A diagram of the voice application highlighting the transactional call flow needs to be provided
to Empirix. An example would be the fictitious credit union call flow shown in Figure 1. Any
customer knowledge of the expected call volume and call distribution amongst call flow paths
would be beneficial. Without them, Empirix will either utilize its industry experience to set the
values, or rely on the customer to select from a set of proposed values.

3.2. Call Flow Navigation Information

The customer needs to provide the user information needed to navigate through the call flow to
Empirix. For the compliance testing, this would be the valid account number and PIN
combinations, as shown below.

Account Number PIN Balance
10001 301 $525.40
10002 302 $1,500.30
10003 303 $4,598.90
10004 304 $29,087.00
10005 305 $3.12

Note that the customer needs to provide an amount of user entries greater than or equal to the
simultaneous calls required to be placed. For the compliance testing, the trunk configuration

supported four simultaneous calls, and the credit union database had five account entries, thus
allowing all four calls to simultaneously access the credit union database.
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3.3. Customer Contact For Test

A primary customer contact with knowledge of the application is needed to help answer any
questions arising from the test planning and the actual test execution. This primary contact needs
to be present during the test execution.

3.4. Toll Free Numbers

The customer needs to provide the toll free numbers to be used for the load test. As an
alternative, local or long distance numbers can be used by Empirix, but will be charged back to
the customer.

3.5. Customer Contact for Sign-Off
A customer contact with sign-off authority needs to be provided to Empirix for the load test.
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4. Empirix Real-Time Performance Data

This section provides the procedures for navigating the Empirix Hammer On-Call real-time
performance data from the load test. The procedures include the following areas:

Access web interface

Select active test

Review summary information
Review errors

Review performance data
Review attached data

Review call information

4.1. Access Web Interface

Access the Hammer On-Call performance data web interface by using the URL
http://hoc.empirix.com in an Internet browser window. Enter the Username and Password
supplied by Empirix.

File Edit Wiew Favorites Tools  Help ;?
& @ b Iﬂ IELI ;J j._iSearch g \, Favarites &24 - ._l:; ] - J ﬁ J;i
Address :E'] htFp:,l'_,l'_h-:c.en'_upirix.cc-rq,l' v. E’ G0 Links ™ @Snaglt &1
: 4
Hammer On-Call empirix

Hammer On-Call

Hammer On-Call measures the perfarmance of :
applications inyour contact center from your customer's Hammer pn_ca" '—09!“
nerspective by replicating custormer interactions, tracking Uzernare: | dewvconnect hal
critical performance metrics, and identifying potential =
prokblems =0 you can fix them before customers ever Pasidord: 5.."""""|5
digcover them. 2 :
Login Mow

* Reduce cost of application deployment by testing early
and often.

* Be your custormer and test from your customer's
perspective to improve customer [ovalty.
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4.2. Select Active Test

The Hammer On-Call Testing Services screen is displayed, and provides a list of active tests
along with a brief description and the date and time the test was last run. In the compliance
testing, several different tests were devised to cover testing in the areas of serviceability,
performance, and feature functionality. Under the Test Information column, select a test to
look further into, such as Service 1 from below. Note that the name of the tests may vary, and
in this case Service 1 corresponds to the serviceability test scenarios executed during the
compliance testing.

Hammer On-Call Monitoring ] Load Testing empirix
_ - Control Panel [CEREUTT Logout  ContactUs

Hammer On-Call Testing Services 8/7/2006 2154136 PM ET

Harmmer On-Call Testing Services help you ensure that your telecommunications systermns and
networks have been properly configured and engineered to meet current and future perfarmance
requirements. Our service can generate thousands of test calls that precisely duplicate realistic
customer calling conditions. Additionally, our Hammer On-Call Testing Serice provides you real-
time performance data and fast, easy access to the extensive voice testing expertise of Empirix
consultants

Active Tests

Test Inforrnation Last Test Run Feports
Whitepapers
Top 20 Reasons Contact Service 1 S/4/2006 1,55:22 PM
Center Voice Busy out trunks and IVR parts during constant traffic run,
Applications Don't Scale
Performance 1 8f4/2006 12:26:21 PM
Best Practices in Testing Traffic run. Maintsin constant call volume for 2 hours.
Contact Certer Voice
Applications Pretest B/4/2006 11:16:55 AM
Thiz area used to develop and debug the Avaya test
scripts,
Feature 9 S/4/2006 12:02:33 PM
Busy
Feature 8 8/4/2006 11:59:50 AM

Account Balance, Valid Account Nurmber and PIN,

The screen is updated with Service 1 test result, as shown below. The test result information
included the total duration of test, equivalent rate of calls per hour, number of calls that
passed/failed, total number of calls, and percent of calls that failed. Click on Service 1 to review
further details.

Hammer On-Call Monitoring ] Load Testing empirix

et Control Panel Test Setup Logout Contact Us

Service 1
Busy out trunks and IVR ports during constant traffic run,

tlick the Link to ¥iew a Load Test Run

Status  Test Run Inforrmation Langth CPH f Fass 0 Fail Total Calls % Fail
OFF g %6 1:55:25 pM 24 MIM 330 10z 30 132  2273%
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4.3. Review Summary Information

The Summary Info screen for Service 1 is displayed next. This screen displays a graphical
chart of average calls per minute versus errors per minute. The table below the chart displays the
detail scripts that correspond to the call flow branches, along with statistical information.

As shown in the chart below, there were two distinct intervals of high failures during the
serviceability test, and they corresponded to when the incoming trunks and I'VR ports were
busied out, in order to test the ability of Hammer On-Call to detect such outages.

Current Seanario
Senvice 1

Test Starting at:
/2006 1:56:00 P hd
Script

OFTION 1 -
OFERATIONAL HOURS

0001 1 WS

OFTION 2 - CURRENT
RATES 0001 1 WS

OFTION 3 - ACCOUNT
BALANCE 0001 1 WS

OFTION 3 - BALANCE -
INWVALID ACCT HUMBER
o001 1 WS

OFTION 3 - BALANCE -
INVALID PIN OO01 1 w5

OFTION 4- LIVE
AGENT 0001 1 WS

Hammer On-Call

- Control Panel

{

Monitoring

Service 1
Ly Test Statting at: 8/4/2006 1:56:00 PM
l—b Acros= =l Scripts

Across all Scripts ==

Summary Info  Errors

Error Count per Minute

Load Testing

Test Setup

Performance Data

Duration

24 Minutes

Pass Fail 3% Fail

Logout
Total Callz 4 o
132 102

Attached Data (CTI} CcCall Info

Add Comment

7 - -7
6+ -6
3 ]
w“
= I
g 4- 4 &
i s
£ g =) =
14 -1
i} I I L L } L L i}
01:56 Ph 0211 P 02: 26 Fm
— Aug CPM - Aggregate = Errors per Minute
Call
Script Name Distribution ‘, Pass 9 Fail Taotal Calls
CPTION 1 - OQPERATIONAL HOURS 0001 1 %S 6% 5 3 g
QPTION 2 - CURREMT RATES 0001 1 %S 12% 14 z2 1e
CPTION 5 - ACCOUNT BALANCE 0001 1 %S 43% 49 14 &3
CPTION 5 - BALAMCE - IMYALID ACCT MUMBER 0001 1 W5 6% 7 1 g
OPTION 3 - BALAMCE - MY ALID PIM 0001 1 WS 2% 9 Z2 11
CPTION 4 - LIVE AGENT 0001 1 %S Z0% 1z 2 e 3
TOTAL 100% inz 30 132
Comments
Detailed Comments Time

Constant level traffic run during which 4 conditions will be introduced,

1-Busy out incorming trunks to M
2-Release all busied out trunks
2-Busy out all IVR ports t IR
4-Release all busied out trunks

27472006 1:58:36 PM

Empirix

Contact Us

30 | 2273 %

% Fail

ITEU

12.5%

22.22%

12.6%

18.12%

30.77%

22.73%
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4.4. Review Errors

Select the Errors tab to review the reported errors. The table below the chart displays the types
of errors and the number of occurrences. The table shows that there were 13 detections of the
busy tone, and 11 detections of the reorder tone.

Hammer On-Call Monitoring | Load Testing empirix
-__‘_- Control Panel Test Setup Logout Contact Us
Service 1 : (]
Duration  Total Calls = _
: Ly Test Starting at: 8/4/2006 1:56:00 PM Pass  Fail 9% Fail
Current Scenario
Ly Across all Scripts 24 Minutes 132 | 102 30 2273 %
Service 1
Test Stating at:
A Il Scripts ==
SRR e cross all Scripks Summary Info Errors Performance Data | Attached Data {CTI) Call Info
Seript Error Count per Minute
COFTION 1 - 74 -7
OFERATIONAL HOURS
oo 1 WS B =]
OFTION 2 - CURRENT 5 g
RATES 0001 1S o :E
g 4 L4
OFTION 3 - ACCOUNT L-':' %
BALANCE 0001 1 W5 %Dt: 2] Lo =
COFTION 2 - BALAMCE - 14 Lq
IMWALID ACCT NUMBER
oo 1 WS i} I 1 L } i]
OFTION 3 BALANCE 01:56 P 02:11 P 02:26 PM
INVALIL BINDOD-VS = Aug CPM - Aggregate = Etrars per Minute
OFTION 4 - LIVE
AGENT 0001 1 WS
Call Flow Step Number of Messages (across all scripts)
Place a call to 1,7328521813 12 Detected busy tone
-fwrerage Responses i by soript
-All Responses
11 Detectad reardertone
- wiewy by seript
TLT; Reviewed: Solution & Interoperability Test Lab Application Notes 10 of 16

SPOC 10/18/2006 ©2006 Avaya Inc. All Rights Reserved. Hammer-IR.doc



45. Review Performance Data

Select the Performance Data tab to review the performance data collected for each step in the
call flow. The Call Flow column in the right side of the table provides a visual display of the
portion of the call spent on each step.

Hammer On-Call

Current Scenario
Senvice 1

Test Starting at:
242006 1:55:00 P
Soript

OFTION 1-
OFERATIONAL HOURS
[uln Tk B I ¥

OPTION 2 - CURRENT
RATES 0001 1 WS

OPTION 3 - ACCOUNT
BALANCE 0001 1 WS

OPTION 3 - BALANCE -
INVALID ACCT HUMBER
oooq 1 ws

OPTION 3 - BALANCE -
INVALID PIM OO0 1%WE

OFTION 4 - LIVE
AGENT 0001 1 WS

Service 1
Ly 1est Starting at: 8/4/2006 1:56:00 PM
LlAcross all Scripts

Across all Seripts ==

Monitoring

Summary Info

Load Testing

Control Panel Test Setup

Curation

24 Minutes

Errors Performance Data

Listen to Account Balance prompt

Eempirx

Total Calls " 0
Pass  Fail % Fail
13z i0z 20 ZETEI W

3104
279
248
217

Avg. Response Time
[
E=
1

g
¥
L7
N
-4
L3
L2
L1

= fAug CPM - Aggregate

Call Flow Step (alphabetical)

Listen to Account Balance prompt
~Auerane Responses
-All Responses

Listen to Agent Announcement prompt
~fuwerage Responses
-All Responses

Listen to Current Rates prompt
+Average Responses
Al Responzes

Listen to Enter Account Number prompt
~fuwerage Responses
-All Responses

Listen to Enter PIN prompt
sAverage Responses
Al Responzes

Listen to Greeting prompt
-Average Responses
+All Responses

0210 PM

t
02:25 PM

= fAyg CPM - Single Call Flow

Min Avg

MA

2,49

MA

.17

u]
02:40 PM

== Response Time

Max

3,73

Attached Data (CTI) Call Info

WdD Bag

Call Flow
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4.6. Review Attached Data

Select the Attached Data (CTI) tab to review the specific data attached to the calls. In the
compliance testing, this corresponds to the account number and PIN information used to retrieve
the account balances. The table below shows the number of times each specific account number
was attached to a call.

Hammer On-Call Monitoring ] Load Testing empirix
-_‘_- Control Panel Test Setup Logout Contact Us
Service 1 . (]
Duration  Total Calls £ :
: Ly Test Starting at: 8/4/2006 1:56:00 PM Pass  Fail % Fail
Current Scenario
Ly cross all Seripts 24 Minutes 132 | 102 | 30 2273 %
Senrice 1
Test Stating at:
Across all Scripts ==
SN0 15500 P [ Summary Info  Errors  Performance Data | Attached Data (CTI} Call Info
Seript Account Number - Attached Data (CTI)
OFTION 1 - CTI Data Account Number Account Mumber Call % Distribution
OFERATIONAL HOURS Elerment Walue Count
DRSS Account Number | 10001 14 21%
OFTION 2 - CURRENT Account Number | 10005 14 21%
RATES 0001 1 WS
Account Number | 10002 i3 19%
OFTION 3 - ACCOUNT
BALAMCE 0001 1 WS Account Number 10003 iz 19%%
OFTION 3 - BALANCE - Account Number 10004 13 139
INVALID ACCT NUMBER
Qo011 vWs
OFTION 3 - BALAMCE -
INVALID PIN 0001 1 WE
OFTION 4 - LIVE
ARENT D0 YS Attached Data Elernent Distributian
Account Number

sfwerage Responses
Al Responses

call Connect Time
~ferage Responses
<Al Responses
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4.7. Review Call Information

Select the Call Info tab to review the detailed call information associated with each call. Select
a call of interest from the CALL INFORMATION table, and the upper portion of the screen
will be updated with the details for the selected call. A CLICK TO LISTEN link will appear
next to the TEST STATUS field when the call has been recorded. Click on CLICK TO
LISTEN to listen to the recording of the entire call. For the compliance testing, all calls were
recorded due to the lower traffic volume. For testing with higher traffic volumes, not all calls
may be recorded. Consult with Empirix representatives on the recording capacities.

Current Seanaria
Service 1

Test Staring at:
2006 1:56:00 P
Soript

OFTION 1 -
OFERATIONAL HOURS

0001 1ws

OPTION 2 - CURRENT
RATES 0001 1 WS

OPTION 3 - ACCOUNT
BALAMCE 0001 1 W3S

OPTION 3 - BALANCE -
INWALID ACCT HUMBER
0001 1ws

OFTION 3 - BALAMCE -
INWALID FIM 0001 1 WS

OPTION 4 - LIVE
AGENT 0001 1 WS

Hammer On-Call

Monitoring Load Testing EmMpPirix
- Control Panel Test Setup Logout

Service 1
l—b Test Starting at: 8/4/2006 1:56:00 PM
l—b Across all Scripts

Across all Scripts =%

Summary Info | Errors

TEST MAME
SCENARIOD

OPTION 4 - LIVE AGENT_0001_1_W5S
3193_SERVICE
TIME CREATED £/4/2006 2:19:43 PM

TESTSTATUS  f Fass CLICK TO LISTEN
CTI Data Label

Hammer-Channel

Prompt Length - Greeting

Prompt Length - Agent Announcement
Call Connect Time

Call Release Time

CALL INFORMATION

Current Filter: All calls

Duration Total Calls 4 o
Pazz  Fail 9% Fail
24 Minutes 132 102 30 | 2273 %

Performance Data

Walue

Hzi56( 1)

10738

23296

/4742006 2:19:51 PM

/442006 2120136 PM

Attached Data (CTI} | Call Info

b

Dage:;EDfE | B

Status Seript Tirne Call Details

o Pass | option 4 - live agent 0001 1 vs 8/4/2006 2:19:43 PM  Recorded | [i=]
+ Pass option 2 - balarnee - invalid pin 0001 1 ws 2442006 2:19:31 PM | Recorded j
q’ Pass option 3 - account balance 0001 1 vs 2472006 2:19:28 PM  Recorded i

J Pazs option 2 - account balance 0001 1 vs 2442006 2:19:12 PM | Recorded ;I
of Pazz  aption 4 - live agent 0001 1 us 8/4/2006 2:18:49 PM Recorded | |i%]
o Fass option 2 - balance - invalid acct number 0001 1 vs 8/4/2006 2118143 PM  Recorded j
of Pass option 3 - account balance 0001 1 vs 2472006 2:12:37 PM  Recorded j
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5. Interoperability Compliance Testing
The interoperability compliance test included feature, performance, and serviceability testing.

The feature testing focused on verifying Hammer On-Call emulation of proper DTMF tones to
traverse through all possible branches of the call flow, including error conditions such as
entering of an invalid account number.

The serviceability testing focused on verifying the ability of Hammer On-Call to detect adverse
conditions, such as receiving reorder and busy tones from the network connection.

5.1. General Test Approach

Hammer On-Call scripts were written to correspond to the different branches of the call flow.
Each script was executed manually to verify proper traversal of each call flow branch. The real-
time performance data was reviewed after each manual script run to verify report accuracy.

The performance test cases were executed automatically with Hammer On-Call generating
constant traffic to occupy all four incoming trunks, and to traverse through the different branches
of the call flow matching to the call distribution percentages mandated for the test.

The serviceability test cases were performed manually by busying out and releasing the
incoming trunks and the outgoing IVR ports on Avaya Communication Manager.

5.2. Test Results
All test cases were executed and passed.
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6. Verification Steps

This section provides the tests that can be performed to verify proper operation of the developed
scripts for Avaya Interactive Response and Empirix Hammer On-Call.

6.1. Verify Avaya Interactive Response

From a telephone with access to the PSTN, dial the number provided to Emprix for the voice
application. Manually listen to the prompts and enter DTMF tones, verify that all branches of
the call flow are accessible.

6.2. Verify Empirix Hammer On-Call

Manually run the script associated with each branch of the call flow. Follow the procedures in
Section 4 to log into the real-time performance data web site, listen to the recorded call and
verify the accuracy in the reporting for each script.

/. Support

Technical support on Empirix Hammer On-Call Load Testing Service can be obtained through
the following:

e Phone: (781) 266-3202
e Email: support@empirix.com

8. Conclusion

These Application Notes describe the customer deliverables that are required as input for the
Empirix Hammer On-Call Load Testing Service to interoperate with Avaya Interactive Response
2.0, and the navigation of the real-time performance data output provided by Empirix. All test
cases were completed successfully.

9. Additional References
This section references the product documentation relevant to these Application Notes.

e Administrator Guide for Avaya Communication Manager, Document 03-300509, Issue 2,
February 2006, available at http://support.avaya.com.

e Avaya Interactive Response R2.0 Installation, Migration, and Troubleshooting Guide, Issue
1, April 2006, available at http://support.avaya.com.

o Hammer On-Call IVR Testing Service Description, available upon request from Empirix
technical support.
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©2006 Avaya Inc. All Rights Reserved.

Avaya and the Avaya Logo are trademarks of Avaya Inc. All trademarks identified by ® and ™
are registered trademarks or trademarks, respectively, of Avaya Inc. All other trademarks are the
property of their respective owners. The information provided in these Application Notes is
subject to change without notice. The configurations, technical data, and recommendations
provided in these Application Notes are believed to be accurate and dependable, but are
presented without express or implied warranty. Users are responsible for their application of any
products specified in these Application Notes.

Please e-mail any questions or comments pertaining to these Application Notes along with the
full title name and filename, located in the lower right corner, directly to the Avaya
DeveloperConnection Program at devconnect@avaya.com.
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