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Welcome to the Mercury Virtual User
Generator

Welcome to the Mercury Virtual User Generator, VuGen, Mercury’s tools for
creating Vuser scripts. You use VuGen to develop a Vuser script by recording
a user performing typical business processes. The scripts let you emulate
real-life situations.

You use the scripts created with VuGen in conjunction with several of
Mercury’s products— LoadRunner, Performance Center, Tuning Module,
and Application Management.

Mercury LoadRunner is the standard performance testing product for
predicting system behavior and performance. LoadRunner's in-depth reports
and graphs provide the information that you need to evaluate the
performance of your application.

Mercury Performance Center implements the capabilities of LoadRunner on an
enterprise level.

Mercury Tuning Module is a proactive solution for identifying, isolating and
resolving infrastructure bottlenecks.

Mercury’s Application Management tools help you optimize the
management and availability of business applications and systems in
production.

This Welcome section will describe the resources for Mercury LoadRunner.
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This following sections describe:

Online Resources
Documentation Sets
Using the LoadRunner Documentation Set

Documentation Updates

YY VY VYYy

Typographical Conventions

For more information on integrating the scripts into a LoadRunner scenario,
Performance Center load test, Tuning Module session, or Business Process
Monitor profile, refer to the appropriate guide—LoadRunner Controller,
Performance Center, Tuning Console, or Application Management
documentation.

XXii
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Online Resources

VuGen includes the following online tools:

Read Me First provides last-minute news and information about VuGen.

Books Online displays the complete documentation set in PDF format.
Online books can be read and printed using Adobe Acrobat Reader (see
www.adobe.com). Check Mercury’s Customer Support Web site for updates
to the VuGen online book.

Online Function Reference gives you online access to all of LoadRunner API
functions that you can use when creating Vuser scripts, including examples
of how to use them. Check Mercury’s Customer Support Web site for
updates to the online VuGen Function Reference.

LoadRunner Context Sensitive Help provides immediate answers to
questions that arise as you work with VuGen. It describes dialog boxes, and
shows you how to perform standard tasks. To activate this help, click in a
window and press F1. Check Mercury’s Customer Support Web site for
updates to the help files.

Technical Support Online uses your default Web browser to open Mercury’s
Customer Support Web site. This site enables you to browse the knowledge
base and add your own articles, post to and search user discussion forums,
submit support requests, download patches and updated documentation,
and more. The URL for this Web site is http:/support.mercury.com.

Support Information presents the locations of Mercury’s Customer Support
Web site and home page, the e-mail address for sending information
requests, and a list of Mercury’s offices around the world.

Mercury Interactive on the Web uses your default Web browser to open
Mercury’s home page (http://www.mercury.com). This site enables you to
browse the knowledge base and add your own articles, post to and search
user discussion forums, submit support requests, download patches and
updated documentation, and more.
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Documentation Sets

Y Y VY VYY

Your product is supplied with one or more sets of printed documents,
depending on your purchase agreement. The Package Content card that
accompanied the product, lists the documents that are supplied with your
product.

The following section will only discuss the LoadRunner documentation.
LoadRunner is supplied with a set of documentation that describes how to:
install LoadRunner and the Mercury Tuning Module

create Vuser scripts

use the LoadRunner Controller and the Mercury Tuning Console

configure the LoadRunner monitors

use the LoadRunner Analysis

Using the LoadRunner Documentation Set

XXiv

The LoadRunner documentation set consists of one installation guide, a
Controller user’s guide, a Console user’s guide, a Monitor Reference, an
Analysis user’s guide, and a two-volume guide for creating Virtual User
scripts.

Installation Guide

For instructions on installing LoadRunner, refer to the LoadRunner
Installation Guide. The installation guide explains how to install:

» LoadRunner and Mercury Tuning Module—on a Windows-based machine

» Virtual User components—for both Windows and UNIX platforms
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Controller User’s Guide

The LoadRunner documentation pack includes one Controller user’s guide:

The LoadRunner Controller User’s Guide describes how to create and run
LoadRunner scenarios using the LoadRunner Controller in a Windows
environment. The Vusers can run on UNIX and Windows-based platforms.
The Controller user’s guide presents an overview of the LoadRunner testing
process.

Console User’s Guide
The Mercury Tuning Module documentation pack includes one Console
user’s guide:

The Mercury Tuning Module Console User’s Guide describes how to create and
run tuning sessions using the Mercury Tuning Console in a Windows
environment. The Console user’s guide presents an overview of the Mercury
Tuning Module testing process.

Monitor Reference
The LoadRunner documentation pack includes one Monitor Reference
guide:

The LoadRunner Monitor Reference describes how to set up the server monitor
environment and configure LoadRunner monitors for monitoring data
generated during a scenario or session.

Analysis User’s Guide

The LoadRunner documentation pack includes one Analysis uset’s guide:

The LoadRunner Analysis User’s Guide describes how to use the LoadRunner
Analysis graphs and reports after running a scenario or session in order to
analyze system performance.

XXV
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Guide for Creating Vuser Scripts

The LoadRunner documentation pack includes one guide for creating
scripts:

The Mercury Virtual User Generator User’s Guide describes how to create scripts
using VuGen. When necessary, supplement this document with the online
VuGen Function Reference and the WinRunner User’s Guide for creating GUI
scripts.

Note: The Mercury Virtual User Generator User’s Guide online version is a
single volume, while the printed version consists of two volumes, Volume I -
Using VuGen and Volume II - Protocols.

For information on Look here...
Installing LoadRunner and the LoadRunner Installation Guide
Mercury Tuning Module

The LoadRunner testing process | LoadRunner Controller User’s Guide

The Mercury Tuning Module Mercury Tuning Module Console User’s Guide
testing process

Creating Vuser scripts Mercury Virtual User Generator User’s Guide

Creating and running load test LoadRunner Controller User’s Guide
scenarios

Creating and running tuning Mercury Tuning Module Console User’s Guide
sessions

Configuring the server monitors | LoadRunner Monitor Reference

Analyzing test results LoadRunner Analysis User’s Guide
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Documentation Updates

Mercury is continuously updating its product documentation with new
information. You can download the latest version of this document from
Mercury’s Customer Support Web site (http://support.mercury.com).

To download updated documentation:
1 In the Customer Support Web site, click the Documentation link.

2 Select the product name. Note that if LoadRunner does not appear in the
list, you must add it to your customer profile. Click "My Account" to update
your profile.

3 Click Retrieve. The Documentation page opens and lists all the
documentation available for the current release and for previous releases. If
a document was recently updated, Updated appears next to the document
name.

4 Click a document link to download the documentation.
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Typographical Conventions
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This book uses the following typographical conventions:

1,2,3
>

>

Stone Sans

Bold
Italics

Arial

<>

Bold numbers indicate steps in a procedure.
Bullets indicate options and features.

The greater than sign separates menu levels (for
example, File > Open).

The Stone Sans font indicates names of interface
elements on which you perform actions (for example,
“Click the Run button.”). It also indicates method or
function arguments, file names or paths.

Bold text indicates method or function names
Italic text indicates book titles.

The Arial font is used for examples and text that is to
be typed literally.

Angle brackets enclose a part of a file path or URL
address that may vary from user to user (for example,
<Product installation folder>\bin).

Square brackets enclose optional arguments.

Curly brackets indicate that one of the enclosed values
must be assigned to the current argument.

In a line of syntax, an ellipsis indicates that more items
of the same format may be included.
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Developing Vuser Scripts

When testing or monitoring an environment, you need to emulate the true
behavior of users on your system. Mercury’s tools emulate an environment
in which users concurrently work on, or access your system.

To do this emulation, the human was replaced with a virtual user, or a Vuser.
The actions that a Vuser performs are described in a Vuser script. The primary
tool for creating Vuser scripts is the Mercury Virtual User Generator, VuGen.

This chapter includes:

Introducing Vusers
Looking at Vuser Types
The Steps of Creating Vuser Scripts

Y Y VYY

Using this Guide

Note: The Mercury Virtual User Generator guide online version is a single
volume, while the printed version consists of two volumes, Volume I - Using
VuGen and Volume II - Protocols.
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Introducing Vusers

When testing or monitoring an environment, you need to emulate the true
behavior of users on your system. Mercury’s tools emulate an environment
in which users concurrently work on, or access your system.

To accomplish this emulation, the human was replaced with a virtual user,
or a Vuser. Vusers emulate the actions of human users by performing typical
business processes in your application. The actions that a Vuser performs
during the recording session are described in a Vuser script.

Mercury’s tool for creating Vuser scripts is the Virtual User Generator,
VuGen. You use VuGen to develop a Vuser script by recording a user
performing typical business processes on a client application. VuGen records
the actions that you perform during the recording session, recording only
the activity between the client and the server. Instead of having to manually
program the application’s API function calls to the server, VuGen
automatically generates functions that accurately model and emulate real
world situations.

During recording VuGen monitors the client end of the database and traces
all the requests sent by the user and received from the user, to the server.

Client running
an application VuGen Server
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During playback, Vuser scripts communicate directly with the server by
executing calls to the server API. When a Vuser communicates directly with
a server, system resources are not required for the client interface. This lets
you run a large number of Vusers simultaneously on a single workstation,
and enables you to use only a few testing machines to emulate large server
loads.

Vuser running an
a client machine

Server

In addition, since Vuser scripts do not rely on client software, you can use
Vusers to check server performance even before the user interface of the
client software has been fully developed.

Using VuGen, you can run scripts as standalone tests. Running scripts from
VuGen is useful for debugging as it enables you to see how a Vuser will
behave and which enhancements need to be made.
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VuGen enables you to record a variety of Vuser types, each suited to a
particular load testing environment or topology. When you open a new test,
VuGen displays a complete list of the supported protocols.

New Virtual User

New Single Protocol Script

Sybaze CTlb
Sybaze DBEIb

While running the Vusers, you gather information about the system’s
response. Afterwards, you can view this information with the Analysis tool.
For example, you can observe how a server behaved when one hundred
Vusers simultaneously withdrew cash from a bank’s ATM.

Looking at Vuser Types

VuGen provides a variety of Vuser technologies that allow you to emulate
your system. Fach technology is suited to a particular architecture and
results in a specific type of Vuser script. For example, you use Web Vuser
Scripts to emulate users operating Web browsers. You use FTP Vusers to
emulate an FTP session. The various Vuser technologies can be used alone or
together, to create effective load tests, Tuning Console sessions, or Business
Process Monitor profiles.



Chapter 1 ¢ Developing Vuser Scripts

The Vuser types are divided into the following categories:

>
>
>

>

>
>

All Protocols: a list of all supported protocols in alphabetical order
Application Deployment Solution: For the Citrix protocol

Client/Server: For DB2 CLI, DNS, MS SQL, ODBC, Oracle (2-tier), Sybase
Ctlib, Sybase Dblib, and Windows Sockets protocols

Custom: For C templates, Visual Basic templates, Java templates,
Javascript, VB script, VB, and VBNet type scripts

Distributed Components: For COM/DCOM, Corba-Java, and Rmi -Java
protocols

E-business: For FTP, LDAP, Microsoft .NET, Palm, Web (GUI level), Web
(HTTP/HTML), Web Services, and the dual Web/Winsocket protocols

Enterprise Java Beans: For EJB Testing and Rmi-Java protocols

ERP/CRM: For Baan, Oracle NCA, Oracle Web Applications 11i,
Peoplesoft Enterprise, Peoplesoft-Tuxedo, SAP-Web, SAPGUI, dual
SAPGUI/SAP-Web, and Siebel (Siebel-DB2CLI, Siebel-MSSQL, Siebel-
Oracle, and Siebel-Web) protocols

Legacy: For Terminal Emulation (RTE)

Mailing Services: Internet Messaging (IMAP), MS Exchange (MAPI), Post
Office Protocol (POP3), and Simple Mail Protocol (SMTP)

Middleware: Jacada and Tuxedo (6, 7) protocols
Streaming: For MediaPlayer and RealPlayer protocols

Wireless: For i-Mode, VoiceXML, and WAP protocols

To view a list of all supported protocols in alphabetical order, choose File >
New and select All Protocols in the Protocol Type list box.

Note that in order to run the various protocols, you must have either a
global license or licenses for the desired protocols. For more information,
choose Configuration > LoadRunner License in the LoadRunner Launcher
(Start > Programs > Mercury LoadRunner > LoadRunner).
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The Steps of Creating Vuser Scripts

The following diagram outlines the process of developing a Vuser script:

Record a basic Vuser script

< =

Enhance/edit the Vuser
script

~~

Configure Run-Time settings

= L

Run the Vuser script in
stand-alone mode

- L

integrate the Vuser Script

The process of creating a Vuser script is as follows:

1 Record a basic script using VuGen. If you are testing Windows-based GUI
applications or complex Web environments such as applets and Flash, you
may need to use Mercury’s GUI-based tools such as WinRunner and
QuickTest Professional.

2 Enhance the basic script by adding control-flow statements and other
Mercury API functions into the script.

3 Configure the run-time settings. These settings include iteration, log, and
timing information, and define the Vuser behavior during a script run.
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4 Verify the script’s functionality, run it in standalone mode.

5 After you verify that the script is functional, you integrate it into your
environment: a LoadRunner scenario, Performance Center load test, Tuning
Module session, or Business Process Monitor profile. For more information,
refer to the LoadRunner Controller User’s Guide, Tuning Console, Performance
Center, or Application Management user guides.

Using this Guide

This guide is divided into several parts:

>
>

Part I, “Introducing Vuser Scripts,” is applicable to all Vuser types.

Part II, “Working with VuGen,” is applicable only to those Vuser types
that are recorded and/or run using VuGen. Part II is not applicable when
developing GUI Vuser scripts.

Parts III to XVI apply to specific Vuser types. Refer to the Table of
Contents to locate the part describing your Vuser type.

Part XVII contains information for advanced users. It provides some
general debugging tips, describes the files generated by VuGen, and
explains how to program scripts in Visual C and Visual Basic.

Part XVIII contains several appendixes with technology overviews. It
describes the Calling External Functions, Programming in UNIX,
Working with Foreign Languages, and Keyboard Shortcuts.

Note: GUI Vuser scripts utilize the WinRunner engine—you do not generate
these scripts using VuGen. For more information, see “Developing GUI
Vuser Scripts” in the online book, and refer to the WinRunner User’s Guide.
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Introducing VuGen

The Virtual User Generator, also known as VuGen, enables you to develop
Vuser scripts for a variety of application types and communication
protocols.

This chapter describes:

About VuGen

Starting VuGen

Understanding the VuGen Environment Options
Setting the Environment Options

Viewing and Modifying Vuser Scripts

Running Vuser Scripts with VuGen
Understanding VuGen Code

Using C Vuser Functions

Y Y Y Y Y Y Y Y Y

Getting Help on Functions

The following information applies to all types of Vuser scripts except for
GUL

About VuGen

The Virtual User Generator, also known as VuGen, is the primary tool for
developing Vuser scripts.

VuGen not only records Vuser scripts, but also runs them. Running scripts
from VuGen is useful for debugging. It enables you to emulate how a Vuser
script will run when executed as part of a larger test.

13
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Note: VuGen records sessions on Windows platforms only. However, a
recorded Vuser script can run on both Windows and UNIX platform.

When you record a Vuser script, VuGen generates various functions that
define the actions that you perform during the recording session. VuGen
inserts these functions into the VuGen editor to create a basic Vuser script.

Starting VuGen

To start VuGen, choose Start > Programs > Mercury App_Name >
Applications > Virtual User Generator from the Start menu.

The Virtual User Generator Start Page opens.

Mercury Virtual User Generator - [Start Page] [_[5]
i oplle  View Iooks  Help

PG - | -] H startRecod AR | G i Tesks | Dscript  Te=Tree <% workilowwizard | 5| [ IS S =

Start Page 4k X

MERCURY"

Virtual User Generator

Scripts Online Resources What's New

Script Name

Qmultiiadmr\
Huson 2

A rights naw
A implatlonp

Hsapwebsnapshots

Open Existing ScHpt...

Welcome to the Virtual User Generatar,

In a testing environment, Mercury applications replace human users working
on physical machines with "virtual” users, or Wusers, In LoadRunner, Vusers
create load on a system by emulating actions of typical users in a
repeatable and predictable manner. In Application Management, Yusers run
transactions that enable you to monitor your environment and gather
Protocal Name information to help you locate problems with your application.

PR el ) The Wirtual User Generator (YuGen} works on a record-and-playbacl

principle. As you walk through & business process on yaur application,
- YuGen records your actions into automated seripts which will farm the
o foundation of your Iad tests,

MNew Vuser Script... The virtual User Generator wizard will quide you through the steps of

creating a script, verifying its functionality, enhancing it, salving the mast
common playback issues, and preparing it for the testing and production
environments.

2
T Web Services

| = | A B

To open a recent script, click on it in the Recently used scripts list.

14
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To open an existing script, not in the recent list, click Open Existing Script.

To create a new script using a recent protocol, click the protocol in the
Recently used protocols list.

To create a new script in a protocol that is not listed, click New Vuser Script.

Choose File > Zip Operations > Import From Zip File ... to open an existing
script from a zip archive.

To access Help topics for each dialog box, press F1 while clicking within the
dialog box.

Understanding the VuGen Environment Options

You can set up your VuGen working environment in order to customize the
auto recovery settings, the VuGen editor, and the startup preferences. You
set these options from the General Options Environment tab.

General Options

Auto Recovery

The auto recovery options, allow you to restore your script’s settings in the
event of a crash or power outage. To allow auto recovery, select the Save
AutoRecover Information check box and specify the time between the saves
in minutes.

15
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Editor

You can set the editor options to select a font and enable VuGen's
Intellisense capabilities which automatically fill in words and function
syntax.

Auto show function syntax: When you type the opening parenthesis of a
function, VuGen shows the syntax of the function with its arguments and
prototypes. To enable the showing of the syntax globally, select the check
box adjacent to this option. To disable this feature, clear the check box
adjacent to the Auto show function syntax option. If you disable Show
Function Syntax globally, you can still bring up the syntax by pressing
Ctrl+Shift+Space or choosing Edit > Show Function Syntax after typing the
opening parenthesis in the editor.

Auto complete word: When you type the first underscore of a function,
VuGen opens a list of functions allowing you to choose the exact function
without having to manually type in the entire function. To enable word
completion globally, select the check box adjacent to this option. To disable
this feature, clear the check box adjacent to the Auto complete word option.
If you disable this option globally, you can still bring up the function list
box by pressing Ctrl+Space or choosing Edit > Complete Word while typing
in the editor.

Select Font: To set the editor font, click Select Font. The Font dialog box
opens. Select the desired font, style, and size and click OK. Note that only
fixed size fonts (Courier, Lucida Console, FixedSys, and so on) are available.

Startup Dialog

The Show Startup Dialog option opens the Startup dialog box when you
open VuGen. The Startup dialog has quick links to create a new script, open
an existing script, or view a recent script. If you disable this option, VuGen
opens with an empty screen.

Default Environment Settings

By default, Show Function Syntax and Auto complete word are enabled
globally. Auto Recovery is set to 10 seconds. VuGen opens with the Startup
dialog box.
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Setting the Environment Options

To set the environment-related options:
1 Select Tools > General Options and click the Environment tab.

2 To save the current script information for auto recovery, select the Save
AutoRecover Information option and specify the time in minutes between
the saves.

3 To set the editor font, click Select Font. The Font dialog box opens. Select
the desired font, style, and size and click OK. Note that only fixed size fonts
(Courier, Lucida Console, FixedSys, and so on) are available.

4 To instruct VuGen to display the Startup Dialog box whenever it opens,
select Show Startup dialog in the Startup Dialog section.

5 Click OK to accept the settings and close the General Options dialog box.

Viewing and Modifying Vuser Scripts

VuGen provides several views for examining the contents of your script: a
text-based Script view, an icon-based Tree view with snapshots, or a icon-
based Thumbnail view.

The Script view is available for all Vuser types, but the Tree and Thumbnail
views are not. For example, Thumbnail view is only available for Web,
Citrix, and SAPGUI Vusers.

Viewing the Code in Script View

The Script view lets you view the actual API functions that were recorded or
inserted into the script. This view is for advanced users who want to
program within the script by adding “C” or Vuser API functions as well as
control flow statements.

17
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HE

To display the script view:

From the VuGen main menu, select View > Script View, or click the View
script as text icon. The script is displayed in the text-based Script view. If
you are already in the Script view, the menu item is disabled.

| Start Page | 'web_flight usr - Web (HTTR/HTML) | web_tour - Web (HTTP/HTML) I X
@@ vuser_init Aotion() -
# Action 1
@ vuser_end web url{ "nsrcuryiebTours",

;.')] globalz.h

lr_think time{14):
web_=submit_form{"login.pl",
lr_think time(7):
web image( "Search Flights Button",

lr_think times{l4};

web submit form("reservations ol". LI

You can expand and collapse the functions by clicking the minus or plus
sign in the margin to the left of the script. This make the script neater and
easier to read.

When working in Script view, you can add steps to the script using the
Insert > New Step command. Alternatively, you can manually enter
functions using the Complete Word and Show Function Syntax features. For
more information, see “Getting Help on Functions” on page 37.

Note: If you make changes to a Vuser script while in the Script view, VuGen
makes the corresponding changes in the Tree view of the Vuser script. If
VuGen is unable to interpret the text-based changes that were made, it will
not convert the Script view into Tree or Thumbnail view.
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Viewing a Script in Tree View

VuGen’s Tree view shows the Vuser script in an icon-based format, with each
step represented by a different icon.

To display the Tree view:

From VuGen’s main menu, select View > Tree View, or click the View script
as tree icon.

The Actions section of the Vuser script is displayed in the icon-based Tree
view. To display a different section, choose that section in the drop-down
list, above the tree.

If you are already in Tree view, the menu item is disabled.

| Start Page | web_flight. st - Web (HTTRHTML) | web_tour - Web (HTTP/HTML) I 1 X
Action = IPage Wigw | Client Request | Server Response |
E‘"Q Action() Recording Snapshot

-4 [Url: mercuniufebT ours

Submit Farm: lagin. pl

] Image: Search Flights Button

g'ﬂ Submit Form: reservations. pl

r Subrmit Farm: reservations. pl_2

I r Subrmit Farm: resereations. pl_3
'__| Image: Signff Buttan

Tree Visw I Thurmbrails I

Within the Tree view, you can manipulate steps by dragging them to the
desired location. You can also add additional steps between existing steps in
the tree hierarchy.

To insert a step in Tree view:

1 Click on a step.

Choose Insert Before or Insert After from the right-click menu. The Add
Step dialog box opens.

3 Choose a step and click OK. The Properties dialog box opens.

Specify the properties and click OK. VuGen inserts the step before or after
the current step.
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Understanding Snapshots

A snapshot is a graphical representation of the current step. When working
in Tree view, VuGen displays the snapshot of the selected step in the right
pane. The snapshot shows the client window after the step was executed.

web_tour - Web (HTTP/HTML) | ! E Q

MERCURY"

M) Image: Search Flights
- Submit Form: reserva
- Subrmit Form: reserva
- Submit Form: resersa

&1 Image: Signif Butto Username MERCURY IS THE GLOBAL LEADE
I BUSINESS TECHNOLOGY OP

Password

VuGen captures a base snapshot during recording and another one during
replay. You compare the Record and Replay snapshots to determine the
dynamic values that need to be correlated in order to run the script. For
more information, see Chapter 47, “Correlating Vuser Scripts After
Recording.”

The following toolbar buttons let you show or hide the various snapshot
windows.

|E| Show a full window of the recorded snapshot
|E| Show a split window of the recorded and replayed snapshot

Show a full window of the replayed snapshot

20
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To view or hide snapshots:

Make sure you are in Tree view. If not, then switch to Tree view (View > Tree
View).

Choose View > Snapshot > View Snapshot. VuGen shows the snapshot of
the client window. If the snapshot is already visible, VuGen hides it.

Use the expanded menu of View > Snapshot to view the recorded and/or
replayed snapshots. You can also use the shortcut toolbar buttons to display
the desired view:

Each time you replay the script, VuGen saves another Replay snapshot to
the script’s result directory: Iteration1, Iteration2, and so forth.

By default, VuGen compares the recording snapshot to the first replay
snapshot. You may, however, choose a different snapshot for comparison.
To select a specific replay snapshot, choose the expanded menu of View >
Snapshot > Select Iteration. Select a set of results and click OK.

Troubleshooting Snapshots

If you encounter a step without a snapshot, follow these guidelines to
determine why it is not available. Note that not all steps are associated with
snapshots—only steps with screen operations or for Web, showing browser
window content, have snapshots.

Several protocols, such as Citrix and SAPGUI, allow you to disable the
capturing of snapshots during recording using the Recording options.

If there is no Record snapshot displayed for the selected step, it may be due
to one of the following reasons:

» The script was recorded with a VuGen version 6.02 or earlier.
> Snapshots are not generated for certain types of steps.

» The imported actions do not contain snapshots.

If there is no Replay snapshot displayed for the selected step, it may be due
to one of the following reasons:

» The script was recorded with VuGen version 6.02 or earlier.

» The imported actions do not contain snapshots.
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» The Vuser files are stored in a read-only directory, and VuGen could not
save the replay snapshots.

» The step represents navigation to a resource.
» The following option was turned off to disable snapshot generation:

Tools > General options > Correlation tab > Save correlation information
during replay.

Snapshot Files

Each time you replay the script, VuGen saves the snapshots in the script
directory with an .inf extension. The replay snapshots are located in the
script’s result directory: Iteration1, Iteration2, and so forth, for each set of
results.

To determine the name of the snapshot file for a Web Vuser, switch to Script
view (View > Script View). In the following example, the snapshot
information is represented by t1.inf.

web_url("MercuryWebTours",
"URL=http://localhost/MercuryWebTours/",
"Resource=0",
"RecContentType=text/html",
"Referer=",
"Snapshot=t1.inf",
"Mode=HTML",
LAST);

For Citrix Vuser scripts, VuGen saves snapshots as bitmap files in the script’s
data\snapshots directory. To determine the name of the snapshot file, check
the function’s arguments in Script view.

ctrx_sync_on_window("ICA Administrator Toolbar", ACTIVATE, 768, 0, 33,
573, "snapshot12", CTRX_LAST);
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Web Vuser Snapshot Tabs

In the Snapshot window for Web Vusers, the following tabs are available:

Page View: Display the snapshot in HTML as it would appear in a browser.
This button is available for both the recording and replay snapshots. Use
this view to make sure you are viewing the correct snapshot. In this view,
however, you do not see the values that need to be correlated.

Server Response: Displays the server response HTML code of the snapshot.

This button is available for both the recorded and replayed snapshots. The

HTML view also shows a tree hierarchy of the script in the left pane, with a
breakdown of the document’s components: Header and Body with the title,
links, forms, and so forth.

|PBQB Wig ||Server Response | Client Request |

Snapshot of Recording

Ef; Response MTTP/1.1 200 0K ;I
- Server: Microsoft-IIS/4.0
El Body Date: Tue, 05 Now 2002 15:26:54 GMT

. % No Links Connection: close
. No Forms |[Content-type: text/html
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Client Request: Displays the client request HTML code of the snapshot. This
button is available for both the recorded and replayed snapshots. The HTML
view also shows a tree hierarchy of the script in the left pane, with a
breakdown of the document’s components: Header and Body and their sub-
components.

Page View | Server Response | I Client Request |

Snapshot of result1’Iterationl

Egﬂ: Request POST /cgi-binfpost gquery.exe HITPAl.1 =
e Header Content-Type: application/x-wmmr-form-urlencoded
- Body Feferer: http:/ lazarus/ogi_examplez/exdanple-9.htnl

Connection: Eeep-Alive

Tser-Agent: Mozillas4.0 (compatible; M3IE 5.5; Wind
lhocept: /%

Cache-Control: no-cache

Host: lazarus

Coockie: Cookie=5; new cookie is added for lazarus
Content-Length: 47

-
4| | »

Viewing Script Thumbnails

For several Vuser types such as Web, SAPGUI and Citrix, you can view
thumbnail representations of the snapshots. You can view thumbnails in
either Tree view or through the Transaction Editor.

Viewing Thumbnails in Tree View

In Tree view, the Thumbnail tab appears at the bottom of the Tree view
window.

By default, the thumbnail view only shows primary steps in your script. To
show all thumbnails, choose View > Show All Thumbnails. VuGen shows the
thumbnails for all of the steps in the script.

Note: For multiple iterations, the VuGen shows the replay thumbnails for
the last iteration. To show the thumbnails of a specific iteration, choose
View > Snapshot > Select Iteration and select the desired iteration.
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To view the thumbnails from Tree View:

1 Click the Thumbnail tab at the bottom of the left pane.

2 Click the desired thumbnail image to open the thumbnail‘s snapshot in the

right pane.

X

StartFage | flights_new - Web (HTTPHTML) |[[WekSnapshots - Wek (HTTPHTHL) |

Action

-

Tree View  Thumbnails I

i

-]

IPage\-‘iew | Client Request | Server Response |

snapshot of Recording

g ® M
Order confirmation
Thank wou for placing vour flight reservation with us!

Confirmed itinerary for Jill Taylor :

Amenican Aifines flight 6244 departing out of Denver on 10/15/2004 at S:00:00 AM,
Ariving in Los Angeles at 11:00:00 Abd.

3 Double-click on a thumbnail image to view a larger image. A separate

window opens showing a larger view of the snapshot.
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Viewing Thumbnails in the Workflow Wizard

You can view the snapshots through the Transaction Editor. This view sorts
the thumbnails by actions and provides you with an flat thumbnail view of
all of the script’s steps.

StatPage | multi_action - Web (HTTP/HTML) TP
‘ou can drag brackets to define transaction boundaries. Showe Transaction List
@ vuser_init i
Login |_

lazarus 2.html flightnet

defaulk,aspx default, aspx_2 i default.aspx_3 E‘

For Help, press F1, cal: 1 Line:1 lins Jcar]inumscat] o

To view thumbnails in the Transaction Editor:
1 Click the Tasks button on the toolbar to open the task list pane.

2 Click the Enhancements > Transactions link. The Transaction Editor opens
in the middle and right panes.

For a more encompassing view, click Tasks to hide the Task list.

3 In the right pane, select the action that you want to view. VuGen displays
the action that you selected.

26
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In the following example, Action2 was selected.

| Start Page | web_flight - Web (HTTP/HTML) |'web_tour - Web (HTTP/HTML) | multi_action.usr - Web (HTTP/HTML) | 4 F X
‘ou can drag brackets to define transaction boundaries, Transaction Lisk
’ ActionZ? u
-1 Mew Transaction
TransZ Action: I’ ActionZ j

Transactions [2 of 2)

Transaction Mame |

.l l.)) Trams2
T l.)) Trans2a

Select Flight L Enter Credit Card

Working with Thumbnails

VuGen lets you work with thumbnails by renaming them, annotating them,
and viewing them in a larger size.

To view a thumbnail as a larger image

1 Choose View Larger Image from the right-click menu or press Alt+F6. A
separate window opens showing a larger view of the snapshot.

To rename a snapshot:

1 Select the snapshot and choose Rename from the right-click menu or press
F2.

2 Type in the desired text.

27
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To annotate a snapshot:

1 Select a snapshot and choose Annotate from the right-click menu or press
Alt+F2. The Thumbnail Annotation dialog box opens.

Thumbnail Annotation
Flight Choice

Select a flight from the list of available ones. ;I
)8 | Cancel |

2 Type text into the right pane of the Thumbnail Annotation dialog box.
3 Click OK to save the annotation and close the dialog box.

To leave the Annotation box open in order to add more text or work with
other snapshots, choose Keep Visible from the upper right corner. The OK
button changes to Apply.
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After you insert an annotation for a snapshot, VuGen places a red mark in
the bottom right corner of the thumbnail to indicate that an annotation
exists. If you move your mouse over the thumbnail, VuGen shows a popup
of the annotation text.

r——

MERCURY"

MERCURY IS THE GLOBAL LEA
il | BUSINESS TECHNOLOGY

Mercury Web Tours Login

Running Vuser Scripts with VuGen

In order to perform testing or monitor an application with your Vuser script,
you need to incorporate it into a LoadRunner scenario, Business Process
Monitor profile, or Tuning Console session step. Before doing this, you
check the script’s functionality by running it from VuGen. For more
information, see Chapter 14, “Running Vuser Scripts in Standalone Mode.”

If the script replay is successful, you can then integrate it into your
environment: a LoadRunner scenario, Performance Center load test, Tuning
Module session, or Business Process Monitor profile. For more information,
refer to the LoadRunner Controller User’s Guide, Tuning Console, Performance
Center, or Application Management documentation.

Before you run a Vuser script, you can modify its run-time settings. These
settings include the number of iterations that the Vuser performs, and the
pacing and the think time that will be applied to the Vuser when the script
is run. For more information on configuring run-time settings, see

Chapter 12, “Configuring Run-Time Settings.”
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When you run a Vuser script, it is processed by an interpreter and then
executed. You do not need to compile the script. If you modify a script, any
syntax errors introduced into the script are noted by the interpreter. You can
also call external functions from your script that can be recognized and
executed by the interpreter. For more information, see Appendix A, “Calling
External Functions.”

Advanced users can compile a recorded script to create an executable
program. For more information, see Chapter 7, “Enhancing Vuser Scripts.”

Understanding VuGen Code

30

When you record a Vuser script, VuGen generates Vuser functions and
inserts them into the script. There are two types of Vuser functions:

» General Vuser Functions
» Protocol-Specific Vuser Functions

The general Vuser functions and the protocol-specific functions together form
the Mercury VuGen API. This API enables Vusers to communicate directly
with a server. VuGen displays a list of all of the supported protocols when
you create a new script. For syntax information about all of the Vuser
functions, refer to the Online Function Reference (Help > Function Reference).

General Vuser Functions

The general Vuser functions are also called LR functions because each LR
function has an Ir prefix. The LR functions can be used in any type of Vuser
script. The LR functions enable you to:

» Get run-time information about a Vuser, its Vuser Group, and its host.

» Add transactions and synchronization points to a Vuser script. For
example, the Ir_start_transaction (Ir.start_transaction in Java) function
marks the beginning of a transaction, and the Ir_end_transaction
(Ir.end_transaction in Java) function marks the end of a transaction. See
Chapter 7, “Enhancing Vuser Scripts” for more information.

» Send messages to the output, indicating an error or a warning.
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See “Using C Vuser Functions” on page 33 for a list of LR functions, and for
details refer to the Online Function Reference (Help > Function Reference).

Protocol-Specific Vuser Functions

In addition to the general Vuser functions, VuGen also generates and inserts
protocol-specific functions into the Vuser script while you record.

The protocol-specific functions are particular to the type of Vuser that you
are recording. For example, VuGen inserts LRD functions into a database
script, LRT functions into a Tuxedo script, and LRS functions into a
Windows Sockets script.

By default, VuGen's automatic script generator creates Vuser scripts in C for
most protocols, and Java for Corba-Java/Rmi-Java Vusers. You can instruct
VuGen to generate code in Visual Basic or Javascript. For more information,
see Chapter 5, “Setting Script Generation Preferences.”

All standard conventions apply to the scripts, including control flow and
syntax. You can add comments and conditional statements to the script just
as you do in other programming languages.
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The following segment from a Web Vuser script shows several functions that
VuGen recorded and generated in a script:

#include "as_web.h"

Action1()
{

web_add_cookie("nav=140; DOMAIN=dogbert");

web_url("dogbert",
"URL=http://dogbert/",
"RecContentType=text/html",
LAST);

web_image("Library",
"Alt=Library",
LAST);

web_link("1 Book Search:",
"Text=1 Book Search:",
LAST);

Ir_start_transaction("Purchase_Order");

For more information about using C functions in your Vuser scripts, see
Chapter 7, “Enhancing Vuser Scripts.” For more information about
modifying a Java script, seeChapter 29, “Programming Java Scripts.”

Note: The C Interpreter used for running Vuser scripts only supports the
ANSI C language. It does not support any Microsoft extensions to ANSI C.
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You can add C Vuser functions to any Vuser script in order to enhance the
script. VuGen generates only a few of the general Vuser functions while you
record. If required, the remaining functions can be manually programmed
into a script. For details on the general Vuser functions, see Chapter 7,

“Enhancing Vuser Scripts.”

The following list shows the general API functions for ANSI C scripts. This
includes all protocols except for Java, VB, and GUI. For a list of the Java
functions, seeChapter 29, “Programming Java Scripts.” For a list of the VB
functions, see the Online Function Reference, (Help > Function Reference).

Transaction Functions:
Ir_end_sub_transaction

Ir_end_transaction

Ir_end_transaction_instance

Ir fail trans with_error

Ir_get_trans_instance_duration

Ir_get_trans_instance_wasted_time

Ir_get_transaction_duration

Ir_get_transaction_think_time

Ir_get_transaction_wasted_time

Ir resume_transaction

Marks the end of a sub-transaction
for performance analysis.

Marks the end of a transaction.

Marks the end of a transaction
instance for performance analysis.

Sets the status of open transactions
to LR_FAIL and sends an error
message.

Gets the duration of a transaction
instance specified by its handle.

Gets the wasted time of a transaction
instance by its handle.

Gets the duration of a transaction by
its name.

Gets the think time of a transaction
by its name.

Gets the wasted time of a transaction
by its name.

Resumes collecting transaction data
for performance analysis.
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Ir_resume_transaction_instance

Ir_set_transaction_instance_status

Ir_set_transaction_status
Ir_set_transaction_status_by_name

Ir_start_sub_transaction

Ir_start_transaction

Ir_start_transaction_instance

Ir_stop_transaction

Ir_stop_transaction_instance

Ir_wasted_time

Resumes collecting transaction
instance data for performance
analysis.

Sets the status of a transaction
instance.

Sets the status of open transactions.
Sets the status of a transaction.

Marks the beginning of a sub-
transaction.

Marks the beginning of a
transaction.

Starts a nested transaction specified
by its parent’s handle.

Stops the collection of transaction
data.

Stops collecting data for a
transaction specified by its handle.

Removes wasted time from all open
transactions.

Command Line Parsing Functions

Ir_get_attrib_double

Retrieves a double type variable used on the

script command line.

Ir_get_attrib_long

Retrieves a long type variable used on the

script command line.

Ir_get_attrib_string

Retrieves a string used on the script

command line.



Informational Functions

Ir_user_data_point

Ir_ whoami

Ir_get host_name

Ir_get_master_host_name

String Functions
Ir_eval_string
Ir_save_string
Ir_save_var

Ir_save_datetime

Ir _advance_param
Ir _decrypt

Ir_eval_string ext

Ir_eval_string ext_free

Ir_save_searched_string

Chapter 2 e Introducing VuGen

Records a user-defined data sample.

Returns information about a Vuser to the
Vuser script. Not applicable for Application
Management.

Returns the name of the host executing the
Vuser script.

Returns the name of the machine running
the LoadRunner Controller or Tuning
Console. Not applicable for Application
Management.

Replaces a parameter with its current value.
Saves a null-terminated string to a parameter.
Saves a variable length string to a parameter.

Saves the current date and time to a
parameter.

Advances to the next available parameter.
Decrypts an encoded string.

Retrieves a pointer to a buffer containing
parameter data.

Frees the pointer allocated by
Ir_eval_string ext.

Searches for an occurrence of string in a
buffer and saves a portion of the bufter,
relative to the string occurrence, to a
parameter.
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Message Functions

Ir_debug_message

Ir_error_message

Ir_get_debug message
Ir_log_message

Ir_output_message

Ir_set_debug_message

lr_vuser_status_message

Ir_message

Run-Time Functions

Ir_load_dll
Ir_peek_events

Ir_think_time

Ir_continue_on_error

Ir rendezvous

Sends a debug message to the Output window
or the Business Process Monitor log files.

Sends an error message to the Output
window or the Business Process Monitor log
files.

Retrieves the current message class.
Sends a message to a log file.

Sends a message to the Output window or the
Business Process Monitor log files.

Sets a debug message class.

Generates and prints formatted output to the
Controller or Console Vuser status area. Not
applicable for Application Management.

Sends a message to the Vuser log and Output
window or the Business Process Monitor log
files.

Loads an external DLL.
Indicates where a Vuser script can be paused.

Pauses script execution to emulate think
time—the time a real user pauses to think
between actions.

Specifies an error handling method.

Sets a rendezvous point in a Vuser script. Not
applicable for Application Management.
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Getting Help on Functions

Y Y Y Y

You can get help for VuGen'’s API functions in several ways:

Online Function Reference
Word Completion
Show Function Syntax

Header File

Online Function Reference

The Online Function Reference contains detailed syntax information about all
of the VuGen functions. It also provides examples for the functions. You can
search for a function by its name, or find it through a categorical or
alphabetical listing.

To open the Online Function Reference, choose Help > Function Reference
from the VuGen interface. Then choose a protocol and select the desired
category.

To obtain information about a specific function that is already in your
script, place your cursor on the function in the VuGen editor, and press the
F1 key.
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Word Completion

As part of the IntelliSense enhancements, the VuGen editor incorporates the
Word Completion feature. When you begin typing a function, after you type
the first underscore, VuGen opens a list box displaying all available matches
to the function prefix, along with the function’s syntax and description.

Start Page | basic_correlated_script - Web (HTTPHTML) I 4k x
@ vuser_init lr _start_transaction("transl"): -
@ Action web add cookis('"correlation®tFasp=fransszetiSForiLFi
@ vuser_end 1r J
Pl IR = ][ woid h_abor(]

£ Ir_adV§nce_param[] The 1r_sbort function shorts the execution of a

#. Ir_continue_on_erar] ~dl geript . It stops the execution of the Actions

£ Ir_debug_message(] gection, executes the vuser_end section, and ends

£ Ir_decropt]) the execution. Thiz function iz useful when you

£ Ir_end_sub_transaction() need to manually ahort a run as a result of a specific

£ Ir_end_timed] error condition. When you end a run using this

£ Ir_end_trangaction() function, the status is "3topped.”™

£ Ir_end_transaction_instance]) ]|
For el lr_enar_message() = [cal:a |ILine:15 |5 | ScrL]

To use one of the displayed functions, select it, or scroll to the desired item
and then select it. VuGen inserts the function at the location of the cursor.
To close the list box, press the Esc key.

By default, VuGen uses word completion globally. To disable word
completion, choose Tools > General Options and select the Environment
tab. Clear the check box adjacent to the Auto complete word option. If you
disable word completion globally, you can still bring up the list box of
functions by pressing Ctrl+Space or choosing Edit > Complete Word while
typing in the editor.
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Show Function Syntax

An additional feature of VuGen'’s Intellisense, is Show Function Syntax.

When you type the opening parenthesis of a function, VuGen shows the
syntax of the function with its arguments and prototypes and a brief
description.

Start Page | basic_correlated_script - Web (HTTPHTML) 4pFx
@ vuser_init lr_=start_transaction("tran=s1"}: -
@ Action web add cookie("correlation®SFasp=framesetiiForkSiFifrane=&irans’SFtarge
@ vuzer_end
) globals.h web url (]
o int web_ullconst char *Mame, const char *wil, <List of Attributes> , [EXTRARES, <List of Resource Attibutess, | LAST)
The web_url function is an action function that loads
the specified Web page (GET request). The web_url function
4 loads the URL specified by the URL attribute. The web_url

function does not require a context. [E
For Help, press F1. qu

By default, Show Function Syntax is enabled globally. To disable this feature,
choose Tools > General Options and select the Environment tab. Clear the
check box adjacent to the Auto show function syntax option.

If you disable Show Function Syntax globally, you can still bring up the
syntax by pressing Ctrl+Shift+Space or choosing Edit > Show Function
Syntax after typing the opening parenthesis in the editor.

Header File

All of the function prototypes are listed in the library header files. The
header files are located within the include directory of the Mercury product
installation. They include detailed syntax information and return values.
They also include definitions of constants, availability, and other advanced
information that may not have been included in the Function Reference.

In most cases, the name of the header file corresponds to the prefix of the

protocol. For example, Database functions that begin with an Ird prefix, are
listed in the Ird.h file.
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The following table shows the header files that are associated with the most

commonly used protocols:

Protocol File

Citrix ctrxfuncs.h
COM/DCOM Irc.h
Database Ird.h

FTP mic_ftp.h
General C function Irun.h
IMAP mic_imap.h
LDAP mic_mldap.h
MAPI mic_mapi.h
Oracle NCA orafuncs.h
POP3 mic_pop3.h
RealPlayer Ireal.h
SAPGUI as_sapgui.h
Siebel Irdsiebel.h
SMTP mic_smtp.h
Terminal Emulator Irrte.h
Tuxedo Irt.h

WAP as_wap.h
Web as_web.h
Web Services wssoap.h
Windows Sockets Irs.h
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Using the Workflow Wizard

VuGen'’s Workflow Wizard enables helps you develop a Vuser script that can
be used for load testing or monitoring.

This chapter describes:

About the Workflow Wizard
Viewing the Task Pane
Recording Steps

Veritying the Script
Enhancing the Script

Prepare for Load

Y Y Y Y Y Y Y

Finishing Your Script

The following information applies to all types of Vuser scripts.

About the Workflow Wizard

VuGen'’s workflow wizard walks you through the different steps of creating a
script. First, you create a basic script, and then you adapt it for your test or
production environment.

By default, after installation VuGen opens with the Workflow Wizard view.
You can also work in the Tree view or Script view. The next time you start
VuGen and open a script, it opens to the view that you had open when you
exited VuGen. You can switch back to the wizard view by clicking on any
task in the Task Pane.
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Viewing the Task Pane

VuGen’s left pane shows a list of the tasks required in order to create a
functional script. Click on any task within the list to open that step in the
wizard. VuGen indicates the current task with an arrow.

Mercury Yirtual User Generator - [noname12 - Web (HTTP,.-"HTMEl =] ]

: File Edit Wiew Insert  Wuser Actions Tools  Window  Help

P x| o | [F] @ StartRecord m W01 | o b B EP G Tasks || (5] seript B S

SEeft Page | noname12 - Web (HTTP/HTML) | 4 b x
Tasks X =
¥ Introduction Introduction to Recording
1. Recording I f
Before You Start
SvjRecardibpplication Before wou begin recording, make sure that you have
Recording Summary formulated a clear business process, Determine what vou need
to check on your systemn, and define acceptable response
A times for your actions.,
2. Reply It is also important that you bring the system to a zero state, T
Verify Replay This means that you should record a complete cycle of events

including the signing in, actions, and signing out, This allows

I\ each user to run independently and not rely on actions

3. Enhancements ;
performed by a previous user,

T Inkroduction

Transactions About Recording
Parameterization WuiGen captures all of the actions that your perform in your
[ = | application. The capturing of actions is known as Recording.
Back Mext | q
- = Actions 5l
Dane |cal:1 ||Line:1 |Ires Jjcap|um[scr]

Note that the initial tasks differ slightly between Web, Web Services and
non-recordable protocols, such as Custom C Vusers.

The list of tasks is divided into five parts: Recording (Script Creation in C
and Web Services Vusers), Verification, Enhancements, Prepare for Load,
and Finish.
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Many of the tasks have sub-tasks. The following table lists them.

Task Sub Tasks
Recording Record Application, Recording Summary (recordable
protocols)

Script Creation Create Script, Creation Summary ( for Web Services, C))
Verification Verity Replay

Enhancements Introduction, Transactions, Parameterization, Content
Checks (for Web Vusers)

Prepare for Load Introduction, Iterations, Concurrent Users

Recording Steps

Y Y Y Y Y

The Recording Section (excluding Web Services, C, and non-recordable
protocols) has two steps: Recording Application and Recording Summary.

Recording Application

This wizard step provides an introduction to the recording process and
contains the following sections.

Before you Start
About Recording
Recording Process
Recording Options

Actions
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Recording Summary

This wizard step provides a summary of the recording including the
protocol information and the actions into which the session was recorded.

This step also provides thumbnails of the recorded snapshots.

b_tour - Web (HTTP/HTML)]

Mercury ¥Yirtual User Generator

Tools  Window  Help

% Introduction Recording Summary

1. Recording Protocols

The following protocaols were detected during the
recording session:

Record Application
= Recording Summary

| Protocols Selected Data was generated |

2. Repl
gt [web (HTTR/HTML) v |

Werify Replay

3. Enhancements E

Introduction

Actions

The following actions were created during the
recording session:

Transactions

o Script Actions Data was generated
Parameterization R
vuser init
Action kY 4
vuser end login.pl

@ o || - g

Verifying the Script

44

The Verification section contains the Verify Replay step. Note that once you
replay the script, you can view a Replay summary at any time by clicking
Replay Summary in the General section, below the Finish step.

Verify Replay

This wizard step provides an introduction to verification and contains the
following sections.

» About Replay

» Run-Time Settings

» Before Replay (what to look for during replay)
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Replay Summary

This wizard step provides a summary of the replay. It list the errors and
provides a link to the error in the replay log.

The Replay summary also shows thumbnails of the Recording and Replay
snapshots. You can visually compare the snapshots and look for
discrepancies.

Mercury Yirtual User Generator - [web_tour - W

nten Last Replay
4. Prepare For Loa_ S U m m a I'y

Introduction

Tterations Result Directory: resultl

Concurrent Lsers Replay Status: No
errors detected

ATTENTION: Mo runtime
errors were detected,
- Howewer, you should make
General sure the business process
. was replayved correctly, by
Replay Summary comparing the Replay and
Recorded snapshots in the
right pane.

Back = z reservations.pl

Help

Note: For multiple iterations, the Replay Summary window shows the replay
thumbnails for the last iteration. To show the thumbnails of a specific
iteration, choose View > Tree View to switch to Tree view. Then choose View
> Snapshot > Select Iteration and select the desired iteration.
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Enhancing the Script

46

The Enhancement Section has three primary steps: Transactions,
Parameterization, and Content Check.

Transactions

VuGen uses the Transaction Editor to allow you to add and manage
transactions directly from a thumbnail view of the script.

By default, VuGen only shows thumbnails for the primary steps in your
script. To show thumbnails for all of the steps in your script, choose View >
Show All Thumbnails.

In the following example, Trans2 measures the time for the three steps:
Select Flight, Enter Credit Card, and Flight Summary.

‘fou can drag brackets to define transaction boundaries, Show Transaction List

=

Select Flight Enter Credit Car... Flight: Surnmary
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Working with the Transactions List

The transaction list, in the right pane of the Transaction editor, shows a list
of the transactions in the script. You can view a complete list of the
transactions in the script, or only those in a specific action.

Start Pags | multi_action.usr - Web [HTTP!HTML'

1Tk X
‘ou can drag brackets to define transaction boundaries,
" 2 7
-t Mew Transaction. .. |
Flight;cs
Action: IO Action2 j

Tranzactions [1 of 1]

Tranzaction Name

l-yi) Tranz2
Select Flight Enter Credit Car...

Flight Surnmary i Mew Flight Form. ..
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To view all transactions, select All in the Action box. To view the
transactions in a specific action, select the action name in the Action box.

Transackion Lisk

L Mew Trangaction |

dction: [ Al =

Tranzactions [4 of 5]

Transaction Mame
|55 Lagin
|45 Trans
l-yiﬂ Tranz2
|4b Trans3

Show hidden trangzactions: Co | Ciy |

To show and hide the Transaction list, click the Hide or Show Transaction
List button in the upper right corner of the VuGen window.

By default, the transaction list only shows transactions without errors that
measure the server response for primary steps in the script. It does not show:

» Non-primary steps
» Client side transactions

» Transactions with errors

Therefore, you might see the following caption above the transaction list:
Transactions (2 of 4).

To show the hidden transactions—the non-primary and client side
transactions—click the button adjacent to Show hidden transactions at the
bottom of the transaction list. VuGen lists the hidden transactions in gray.
To hide them, click the button again.
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Transactions with errors are those that do not measure any server steps, or
those with illegal names. To show the transactions with errors, click the
Show transactions with errors button. VuGen lists the transactions with
errors in red. To hide them, click the button again.

To show the transactions for non-primary steps, you need to display all of
the thumbnails. Choose View > Show All Thumbnails. The Transaction
Editor shows the thumbnails of all the steps in the script and their
transactions.

Defining Transactions in the Transaction Editor

You define a transaction in the Transaction Editor by marking the start and
ending thumbnails.

To define a transaction:

1 Click Transactions in the Task list to open the Transaction Editor.

In the thumbnail area (middle pane), scroll down to the steps that you want
to mark as a a transaction.

Tip: To see more thumbnails per page, click the toolbar’s Tasks button to
hide the Tasks list.

To mark a single step as a transaction, click on a thumbnail and choose New
Single-Step Transaction from the right-click menu. VuGen prompts you to
provide a name for the new transaction. If you want to expand the
transactions at a later time, you can drag the transaction brackets to include
additional steps.

To mark multiple steps as a transaction, click in the thumbnail area and
choose New Transaction from the right-click menu or click the New
Transaction button in the right pane.

VuGen shows instructions in the status area above the thumbnails:
Step 1 of 3: Select a starting point for the new transaction.

Click the thumbnail of the transaction’s first step.
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Step 2 of 3: Select where the new transaction should end.
Click the thumbnail of the transaction’s last step.
Step 3 of 3: Specify a name for the new transaction.

Type in a transaction name in the bracket directly above the transaction’s
first step.

To complete the transaction, press the Enter key.
To exit a transaction during the above sequence, press the Esc key.

To change the starting point of a transaction, drag the transaction opening
bracket to a new location. To change the ending point of a transaction, drag
the transaction closing bracket to a new location.

7 Repeat the above steps for additional transactions.

8 Torename a transaction, select its title in the right pane and choose Rename

Transaction from the right-click menu. Type in the new name.

To delete a transaction, select its title in the right pane and choose Delete
Transaction from the right-click menu.

Guidelines for the Transaction Editor

Follow these guidelines when creating and defining transactions in the
Transaction Editor:

Transactions must begin and end within a single action—they may not
extend over multiple actions.

Transaction names must be unique within your script, even between
actions.

To change the starting point of a transaction, drag the transaction opening
bracket to a new location. To change the ending point of a transaction, drag
the transaction closing bracket to a new location.

» Use the right-click menu to add, rename, or delete transactions.

> You can create transactions within an existing transaction. These are called

nested transactions.
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Note: If you nest transactions, close the second transaction before or at the
same time as you close the first one—otherwise it won’t be analyzed

properly.

Parameterization

The Parameterization screen provides you with an overview of
parameterizing values in your script. It guides you through the steps of
parameterization:

Locate the argument you want to parameterize
Give the parameter a name

Select a parameter type

Define properties for the parameter type
Replace the argument with a parameter

After you parameterize an argument in your script, you can return to the
Enhancements step or replay the script.

Content Check

The Content Check wizard step lets you check your script for specific text or
content.

Using a Text Check, you can search for a text string during replay.

Using Content Checks, you can instruct VuGen to search for server strings
automatically using predefined rules, even if you don’t know the exact text
that will be returned by the server.
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Prepare for Load

The fourth part of the Workflow Wizard is primarily for running load tests
on your system to check the response and capacity of your machine. This
part has two primary steps:

» Iterations

» Concurrent Users

Iterations

This wizard step provides an introduction to iterations and allows you to
open the Run-Time settings for setting their values.

To set the number of iterations:
1 Open the Run-Time settings (F4).
2 Select the Run Logic node.

3 Specify the number of iterations.

Concurrent Users

This step guides you through the process of creating a scenario using the
LoadRunner Controller.

In a scenario, you can specify the number of users to run concurrently and
you can observe the behavior of your system with multiple users.

Finishing Your Script
The final step of the Workflow wizard is Finish.
It contains the following sections:

» Create a Scenario - to run a load test on your system using the LoadRunner
Controller.

> Upload to Performance Center - to run a test through a Performance Center
server installation.

> Upload to Quality Center - to add a test to the test repository.
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Recording with VuGen
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VuGen creates a Vuser script by recording the communication between a
client application and a server.

This chapter describes:

About Recording with VuGen

Vuser Script Sections

Creating New Virtual User Scripts
Adding and Removing Protocols
Choosing a Virtual User Category
Creating a New Script

Opening an Existing Script

Recording Your Application

Ending and Saving a Recording Session
Viewing the Recording Logs

Using Zip Files

Importing Actions

Providing Authentication Information

Regenerating a Vuser Script

The following information applies to all types of Vuser scripts except for
GUL
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About Recording with VuGen

VuGen creates a Vuser script by recording the actions that you perform on a
client application. When you run the recorded script, the resulting Vuser
emulates the user activity between the client and server.

Each Vuser script that you create contains at least three sections: vuser_init,
one or more Actions, and vuser_end. During recording, you can select the
section of the script into which VuGen will insert the recorded functions. In
general, you record a login to a server into the vuser_init section, client
activity into the Actions sections, and the logoff procedure into the vuser_end
section.

After creating a test, you can save it to a zip archive and send it as an email
attachment.

While recording, you can insert transactions, comments, and rendezvous
points into the script. For details, see Chapter 7, “Enhancing Vuser Scripts.”

Vuser Script Sections

54

Each Vuser script contains at least three sections: vuser_init, one or more
Actions, and vuser_end. Before and during recording, you can select the
section of the script into which VuGen will insert the recorded functions.
The following table shows what to record into each section, and when each
section is executed.

Script Section Used when recording... | Is executed when...

vuser_init a login to a server the Vuser is initialized (loaded)
Actions client activity the Vuser is in “Running” status
vuser_end a logoff procedure the Vuser finishes or is stopped

When you run multiple iterations of a Vuser script, only the Actions sections
of the script are repeated—the vuser_init and vuser_end sections are not
repeated. For more information on the iteration settings, see Chapter 12,
“Configuring Run-Time Settings.”
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You use the VuGen script editor to display and edit the contents of each of
the script sections. You can display the contents of only a single section at a
time. To display a section, highlight its name in the left pane.

When working with Vuser scripts that use Java classes, you place all your
code in the Actions class. The Actions class contains three methods: init,
action, and end. These methods correspond to the sections of scripts
developed using other protocols—you insert initialization routines into the
init method, client actions into the action method, and log off procedures in
the end method. For more information, see Chapter 29, “Programming Java
Scripts.”

public class Actions{
public int init() {
return 0;}
public int action() {
return 0;}
public int end() {
return 0;}

Note: Transaction Breakdown for Oracle DB is not available for actions
recorded in the vuser_init section.
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Creating New Virtual User Scripts

56

VuGen allows you to create new scripts by recording in either single or
multi-protocol mode.

The New Virtual User window opens whenever you click New. This dialog
box provides a shortcut to the following:

New Single Protocol Script: Creates a single protocol Vuser script. This is the
default option when the Startup dialog box opens. To create a single
protocol script, choose a category from the Category list (see “Choosing a
Virtual User Category” on page 60), and select a protocol in the protocol list
under that category.

Mew ¥irtual Uszer
New Single Protocol Script

All Protocols

WP Corbanlava

DBz CU
Diomain Mame Resolution [DMS)

i Enterprise Java Beans [EJB)
File Transfer Pratocal [FTF)
-miode

ntemet Messaging (IMAF)
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New Multiple Protocol Script: Creates a multiple protocol Vuser script.
VuGen displays all of the available protocols and allows you to specify
which protocols to record. To create a multiple protocol script, choose a
protocol and click the right arrow to move it into the Selected Protocols
section.

Mew Virtual User

New Multiple Protocol Script

368 Citis_IC, ¥y File Transfer Protocal [FTP)
o8 com/DcoM @ web HTTRMHTHL)
DBE2CLI

Infarrnix

Internet Messaging [IMAF)

Listing Directory Service [LD&
M5 SOL Server

ODBC

Dracle [2-Tier]
Oracle MCA,
PeopleSoft - WwWeb
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New Script Recent Protocols: Lists the most recent protocols that were used
to create new Vuser scripts and indicates whether they were single or multi
protocol. Select a protocol from the list and click OK to create a new script
for that protocol.

Mew Virtual User

New Script Recent Protocols

cla MC Single
erminal Emulation [RTE] Single
WP Single
ile Transfer Pratacal [FTP) Single
baze CTib Single
Enterprize Java Beansz [EJB] Single
briw_| Ci Single

Single
Single
Single

When you record a single protocol, VuGen only records the specified
protocol. When you record in multi-protocol mode, VuGen records the
actions in several protocols. Multi-protocol scripts are supported for the
following protocols: COM, FTP, IMAP, Oracle NCA, POP3, RealPlayer,
Window Sockets (raw), SMTP, and Web. The engine for the Dual protocol
Web/Ws uses a different mechanism and should be treated as a single
protocol—it may not be combined with the other multi-protocol types.

Another variation between Vuser types is multiple-action support. Most
protocols support more than one action section. Currently, the following
protocols support multi-actions: Oracle NCA, Web, RTE, General (C Vusers),
WAP, i-Mode, and VoiceXML.
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For most Vuser types, you create a new Vuser script each time you record—
you cannot record into an existing script. However, when recording a Java,
CORBA-Java, RMI-Java, Web, WAP, i-mode, Voice XML, Oracle NCA, or RTE
Vuser script, you can also record within an existing script.

Since VuGen supports a large variety of protocols, some of the recording
steps that follow apply only to specific protocols.

For all Java language Vusers (CORBA, RMI, Jacada, and EJB) see Chapter 17,
“Recording Java Language Vuser Scripts” for details about recording, or the
chapter discussing the specific protocol.

Adding and Removing Protocols

Before recording a multi-protocol session, VuGen lets you modify the
protocol list for which to generate code during the recording session. If you
specified certain protocols when you created the script, you can enable or
disable them using the Protocol Recording options.

To open the recording options, choose Tools > Recording Options or press
Ctrl+F7. Select the General:Protocols node.

Select the check boxes adjacent to the protocols you want to record in the
next recording session. Clear the check boxes adjacent to the protocols you
do not want to record in the next recording session.

r— General: Protacols

— Active Pratocols
El---p?-' &ll Protocols
! A&y File Transfer Pratocol [FTP)
[, Oracle NCA

;3'24 ‘wieb [HTTP/HTHL)
‘ ﬁ:?q Windows Sockets

\

—l
b

&

"Description :

L1
[

&
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Choosing a Virtual User Category

60

The Vuser types are divided into the following categories:

> All Protocols: a list of all supported protocols in alphabetical order
> Application Deployment Solution: For the Citrix protocol

» Client/Server: For MS SQL, ODBC, Oracle 2-Tier, DB2 CLI, Sybase Ctlib,
Sybase Dblib, Windows Sockets, and DNS protocols

» Custom: For C Templates, Visual Basic templates, Java templates,
Javascript and VBscript type scripts

» Distributed Components: For COM/DCOM, Corba-Java, and Rmi-Java
protocols

> E-business: For FTP, LDAP, Palm, Microsoft .NET, Web (HTTP/HTML),
Web Services, and the dual Web/Winsocket protocols

> Enterprise Java Beans: For EJB Testing and Rmi-Java protocols

» ERP/CRM: For Oracle NCA, Oracle Web Applications 11i, Peoplesoft
Enterprise, Peoplesoft-Tuxedo, SAP-Web, SAPGUI, SAPGUI/SAP-Web
dual, and Siebel (Siebel-DB2 CLI, Siebel-MSSQL, Siebel-Web, and Siebel-
Oracle) protocols

» Legacy: For Terminal Emulation (RTE)

» Mailing Services: Internet Messaging (IMAP), MS Exchange (MAPI),
POP3, and SMTP

» Middleware: Jacada and Tuxedo (6, 7) protocols
» Streaming: For Real and Media Player (MMS) protocols
> Wireless: For i-Mode, VoiceXML, and WAP protocols
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Creating a New Script
This section explains how to invoke VuGen and create a new script.

To create a new Vuser script:

1 Select Start > Programs > Mercury application_name > Applications >
Virtual User Generator to start VuGen. The startup screen opens (unless you
disabled it when you last opened VuGen).

2 To create a single protocol script, make a selection from the Category list
and select one of the protocols.

3 To create a multi-protocol script, allowing you to record two or more
protocols in a single recording session, click the New Multiple Protocol
Script button in the left pane to enable the Protocol Selection window.

Select the desired protocol from the Available Protocols list. Click the right-
facing arrow to move the selection into the Selected Protocols list. Repeat
this step for all of the desired protocols.

Note: When recording certain Oracle NCA applications, you only need to
choose Oracle NCA—not Web Protocol. For details, see Chapter 58,
“Creating Oracle NCA Vuser Scripts.”

4 To bypass this startup window the next time you open VuGen, select the
Don’t show the startup dialog in the future option. To enable it again,
choose Tools > General Options, and select Show Startup Dialog on the
Environment tab.

5 Click OK to close the dialog box and begin generating the Vuser script.
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Opening an Existing Script

If you already have a script on the local machine or network, you can
modify it and record additional actions.

To open an existing script:

1 To open a script stored on your local machine or a network drive, choose
File > Open.

2 To open a file from a Quality Center repository (LoadRunner only), see
“Opening Scripts from a Quality Center Project” on page 203.

3 To open a script stored in a compressed zip file, choose File > Zip Operations
> Import from Zip File. After you choose a zip file, VuGen prompts you for a
location at which to store the unzipped files.

Unzip from file E

’V E:Mrummeribinhzample_scripts_wz. zip

’7 E:Mrunneribin'

4 To work from a zip file, while not expanding or saving the script files,
choose File > Zip Operations > Work from Zip File. When you modify the
script and save it, the changes are stored directly in the zip file.
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Recording Your Application

For most Vuser script types, VuGen automatically opens the Start Recording
dialog box when you create the new script.
To begin recording:

1 If the Start Recording dialog box was not opened, click the Start Recording
] button. The Start Recording dialog box opens. This dialog box differs
slightly for each protocol.

2 For most Client/Server protocols, the following dialog box opens:

Start Recording

ﬁ Pragram o record : ICiJ’DfaCbJ"SCI'D'UﬂE-EHE ﬂ Brawse... |
Working directory : I Browse... |

Becord into Actiorn: IActions j

Options... |

Enter the program to record, the working directory, (optional) and the
Action. If applicable, click Options to set the recording options.

Cancel |

3 For non-Internet applications, choose the application type: Win32
Applications or Internet Applications. For example, Web and Oracle NCA
scripts record Internet Applications, while Windows Socket Vusers records a
Win32 application. For Citrix ICA Vusers, VuGen automatically records the
Citrix client—you only need to specify the action in Record into Action.
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4 For Internet Applications, fill in the relevant information:

Start Recording [ 7] x|
Application bype IInternet Applications ﬂ @
Program to record : IMicrnsofl Internet Explorer j _I
il Address : I j
‘Working Directory ; IDZ\hUﬂan'\bin =] _I
Record into Action: I.&ctinns ﬂ

Cancel |

Options... |

Program to record: Select the browser or Internet application to record.

URL Address: Specify the starting URL address.

Working Directory: For applications that require you to specify a working
directory, specify it here. The required information differs, depending on

the type of Vuser script.

5 For Win32 Applications, fill in the relevant information:

Start Recording [ 7] x|
Application type IWin32Applications ﬂ ’ \@
Frogram to record ; I j _I
Program arguments : I j
wéorking Directony I j _I
Record inta Actior: Ivuser_init ﬂ

Options... | QK. I Cancel |

Program to record: Enter the Win 32 application to record.

Program Arguments: Specify command line arguments for the executable
specified above. For example, if you specity plus32.exe with the command
line options peter@neptune, it connects the user Peter to the server Neptune

when starting plus32.exe.
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Working Directory: For applications that require you to specify a working
directory, specify it here.

In the Record into Action box, select the section into which you want to
record. Initially, the available sections are vuser_init, Actionl1, and vuser_end.
For single-protocol Vuser scripts that support multiple actions (Oracle NCA,
Web, RTE, C Vusers, WAP, i-Mode, and VoiceXML), you can add a new
section by selecting Actions > Create New Action and specify a new action
name.

Create Mew Action E2
3 Action name : Iﬂction2

Cancel |

To record the application startup, select Record the application startup (not
applicable to Java type Vuser script). To instruct VuGen not to record the
application startup, clear the check box. In the following instances, it may
not be advisable to record the startup:

» If you are recording multiple actions, in which case you only need to
perform the startup in one action.

» In cases where you want to navigate to a specific point in the application
before starting to record.

» If you are recording into an existing script.

Click Options or the Recording Options button to open the Recording
options dialog box and set the recording options. The available options may
vary, depending on the recorded protocol. For more information, see their
respective chapters.

To choose a language for code generation and to set the scripting options,
click the Script tab. For details, see Chapter 5, “Setting Script Generation
Preferences.”

To specity port information, click the Port Mapping tab. This is useful when
recording SSL applications on a non-standard port. Review the list of ports.
If the port you are using is not on the list, you can specify the information
using the Port Mapping options. For more information, see Chapter 6,
“Configuring the Port Mappings.”
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11 For a multi-protocol recording: To modify the list of protocols that you want

to record, click the Protocol tab. Expand the node and select the desired
protocols.

B¢ Al Protocals
Q File: Transfer Protocal [FTP)
[#32, Oracle MCA
ﬁ-}q wheh HTTP/HTML)
o [, Windows Sockets

You are now ready to begin recording.

12 Click OK to close the dialog box and begin recording.
13 If you cleared the Record the application startup check box, the Recording

Suspended dialog box appears. When you reach the point at which you
want to start recording, click Record. If you decide not to record, click
Abort.

14 VuGen starts your application and the Recording toolbar opens.

Recording... {17 events).

@

Perform typical actions within your application. VuGen simultaneously fills
in the selected action section of the Vuser script. Use the floating toolbar to
switch between sections during recording.

If your application or server requires authentication, VuGen will prompt
you to enter a user name and password. For more information about
authentication, see the appropriate section.
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Ending and Saving a Recording Session

After you record a typical business process, you complete the recording
session by performing the closing steps of your business process and saving
the Vuser script.

To complete the recording:

1 Switch to the vuser_end section in the floating toolbar, and perform the log
off or cleanup procedure.

2 Click the Stop Recording button on the Recording toolbar. The VuGen
editor displays all the recorded steps, (or the recorded functions if you began
in script view).

Mercury ¥irtual User Generator - [web_tour.usr - Web [HTTP/HTML]]
H Tools  ‘Window  Help

web_tour.ust - Web (HTTB/HTML) |

NMERCURY™

Username MERCURY IS THE GLOBAL Jﬂ
r BUSINESS TECHNOLO

Password

B 3 Click Save to save the recorded session. The Save Test dialog box opens (for
new Vuser scripts only). Specify a script name. Note: Do not name the script
init, run or end, since these names are used by VuGen.
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4 To save the entire script directory as a zip file, choose File > Zip Operations >
Export to Zip File.

Specity which files to save. To save only runtime files, select Runtime files in
the Files to zip section. By default, VuGen saves all files to the archive.

Choose a compression ratio: maximum, normal, fast, super fast, or none.
The greater the compression ratio, the longer VuGen will take to create the
archive.

Click OK.

5 To create a zip file and send it as an email attachment, choose File > Zip
Operations > Zip and Email.

Click OK. An email compose form opens.
Enter an email address and send your email.

6 For Performance Center users, you can upload your files to the repository on
the server. To upload the files, choose File > Upload to Performance Center
server. A dialog box opens.

Upload to Performance Center server

» Enter the URL of the Performance Center server in the URL box.
» Choose a project name in the Project box.
» Enter your user name and password for logging on to the server.

» Click OK to accept the settings and close the dialog box.
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Viewing the Recording Logs

After recording, you can view the contents of the vuser_init, Actions, and

Chapter 4 » Recording with VuGen

vuser_end sections in the VuGen script editor. To display an action, select the
action name in the left pane.

While you record, VuGen creates a series of configuration, data, and source
code files. These files contain Vuser run-time and setup information. VuGen
saves these files together with the script.

You can view information about the recording and the script generation by

viewing the logs in the bottom window. To open the Output window,

choose View > Output Window and select the Recording Log or Generation

Log tabs.

Recording Log

To view a log of the messages that were issued during recording, click the
Recording Log tab. You can set the level of detail for this log in the

Advanced tab of the Recording options.

B Replay Log ||@ Recording Log | g Carrelation Fesults | Generation Log |
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Generation Log

To view a summary of the script’s settings used for generating the code,
select the Generation Log tab. This view shows the recorder version, the
recording option values, and other additional information.

@ Replay Log | @ Recording Log | g Conrelation Results || Generation Log |

xxxxxx Start Log Message *xxxxx il
Web Recorder version @ 8.0.0.1199
Recording Mode: HTHL-based =cript
Correlation i= snabled sy=temn wide
Hot recording headers
Hot emxcluding content types
Do not record this content types as a resource:
text html
text mEml
Reszet context between actions
Record non-HTHL elements in current HTHL function
Protocol Type: Multi—QTWeb

555555 End Log Message $5555% LI

Using Zip Files
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VuGen allows you to work with zip file in several ways. The advantages of
working with zip files is that you conserve disk space, and it allows your
scripts to be portable. Instead of copying many files from machine to
machine, you only need to copy one zip file.

Importing from a Zip file

To open a script stored in a compressed zip file, choose File > Zip Operations
> Import from Zip File. After you choose a zip file, VuGen prompts you for a
location at which to store the unzipped files.

Working from a Zip file

To work from a zip file, while not expanding or saving the script files,
choose File > Zip Operations > Work from Zip File. When you modify the
script and save it, the changes are stored directly in the zip file.

Exporting to a Zip File

To save the entire script directory as a zip file, choose File > Zip Operations >
Export to Zip File.
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You can indicate whether to save all files of only runtime. By default, VuGen
saves all files to the archive. To save only runtime files, select the Runtime
files option.

You can also choose a compression ratio: Maximum, Normal, Fast, Super
fast, or None. The greater the compression ratio, the longer VuGen takes to
create the archive. The Maximum compression option, therefore, is the
slowest.

Zip and Email

To create a zip file and send it as an email attachment, choose File > Zip

Operations > Zip and Email. When you click OK in the Zip To File dialog
box, VuGen compresses the file according to your settings and opens an
email compose form with the zip file as an attachment.

Importing Actions

For Vuser types that support multiple actions, you can import actions into
your script from another Vuser script. You can only import actions from
Vusers of the same type. Note that any parameters associated with the
imported action, will be merged with the script. The available options are:

Import From Vuser: Enter or Browse for the Vuser script from which you
want to import.

Action to Import: Select the Action you want to import.
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To import actions into the current script:

Select Actions > Import Action into Vuser. The Import Action dialog box
opens.

Import Action

Import from Yuser:

I Browse. . |

Action ta impart:

Cancel I

Click Browse to select a Vuser script. A list of the script’s actions appears in
the Actions to Import section.

3 Highlight an action and click OK. The action appears in your script.

4 To rearrange the order of actions, you must first enable action reordering.

Right-click on any action and select Enable Action Reorder. Then drag the
actions to the desired order. Note that when you reorder actions in the left
pane of VuGen, it does not affect the order in which they are executed. To
change the order of execution, use the Pacing node of the Run-Time settings
as described in Chapter 12, “Configuring Run-Time Settings.”

Providing Authentication Information
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The following section only applies to multi-protocol recording.

When recording a Web session that uses NTLM authentication, your server
may require you to enter details such as a user name and password.

Initially, IE (Internet Explorer) tries to use the NT authentication
information of the current user:
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» If IE succeeds in logging in using this information and you record a script —
then, at the end of the recording VuGen prompts you to enter a password.
VuGen retrieves the user name and domain information automatically. If
necessary, you can also edit the user name in the Mercury Web Recorder
NTLM Authentication dialog box.

Mercury Web Recorder NTLM authentication

&
~

Pleaze type your uzemame and pazsword.

Uzer name: Iiohn

Pagsword: I

[hormnair; IL-"-'«B1

Cahcel |

» If IE is unable to log in with the current user’s information, it prompts you
to enter a user name and password using the standard browser
authentication dialog box.

Enter Network Password EE

? Flease type your user name and passward.

Sitex dynamo

zer Mame Il

Password I

Domain I

[ Save thiz password in your password list

ag I Cancel
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Generating a web_set_user function

When performing NTLM authentication, VuGen adds a web_set_user
function to the script.

If the authentication succeeds, VuGen generates a web_set_user function
with your user name, encrypted password, and host.

web_set user("domain1\\dashwood",
Ir_decrypt("4042e3e7c8bbbcfde0f737f91f"),
"sussex:8080");

If you cancel the Mercury Web Recorder NTLM Authentication dialog box
without entering information, VuGen generates a web_set_user function for
you to edit manually.

web_set_user("domain1\\dashwood,
"Enter NTLM Password Here",
"sussex:8080");

Note: If you enter a password manually, it will appear in the script as is,
presenting a security issue. To encrypt the password, select it and choose
Encrypt string from the right-click menu. VuGen encrypts the string and
generates an Ir_decrypt function, used to decode the password during
replay. For more information about encrypting strings, see “Encrypting
Text” on page 109.

Regenerating a Vuser Script

74

After recording a script, you can enhance it by adding transactions,
rendezvous, messages, or comments. For more information, see Chapter 7,
“Enhancing Vuser Scripts.”

In addition, you can parameterize the script and correlate variables. For
more information, see Chapter 8, “Working with VuGen Parameters.”
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If you need to revert back to your originally recorded script, you can
regenerate it. This feature is ideal for debugging, or fixing a corrupted script.
When you regenerate a script, it removes all of the manually added
enhancements to the recorded actions. Note that if you added parameters to
your script, VuGen restores the original values. The parameter list, however,
is not deleted; you can reinsert parameters that you created earlier. Note that
regeneration, only cleans up the recorded actions, but not those that were
manually added.

The following buttons are available from the Regenerate Script dialog box.

OK: Regenerates the Vuser script from the original Recording log.
Regeneration removes all correlations and parameterizations that you
performed on the script manually.

Options: When working with multi-protocol scripts, you can indicate which
protocols to regenerate. To customize the regeneration, click the Options
button in the Regenerate Vuser dialog box to open the recording options.
Select the Protocols tab and indicate which protocols to regenerate and
which to leave as is. Select the check boxes of the protocols you want to
regenerate. Clear the check boxes of those you do not wish to regenerate.

To regenerate a multi-protocol Vuser script:

Choose Tools > Regenerate Script. VuGen issues a warning indicating that
all manual changes will be overwritten.

Regenerate Script E3
=y Regenerating the scrpt will ovenarite any manual changes.
Only recorded actions will be effected.

Click QF. to ovenwrite the soript,

Options... | QK I Cancel |

Click Options to open the Regenerate Options dialog box.

Select the General:Protocols node. Indicate which protocols to regenerate
and which to leave as is. Select the check boxes of the protocols you want to
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regenerate. Clear the check boxes of the protocols you want to leave
unchanged.

File: Transfer Protocol (FTF)
E Oracle MCA

;}'g‘ wheh HTTR/HTHML)

i’.@a Windows Sockets

4 To change the Script options, select the General:Script node and select or
clear the appropriate check box.

Clangusge ||

5 Basic
_f Generate uger think times
O _ff Generate recorded events log
_f Generate code for protocol dependencies
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Setting Script Generation Preferences
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Before you record a script with VuGen, you indicate the desired scripting
language: C, Visual Basic, VB Script, or Javascript.

This chapter describes the script language recording options that apply to
many of the supported protocols.

About Setting Script Generation Preferences
Selecting a Script Language

Applying the Basic Options

Understanding the Correlation Options

Setting Script Recording Options

The following information applies to all Vuser scripts that support multi-
protocol recording.

About Setting Script Generation Preferences

Before you record a session, you can set several recording options which
instruct the recorder what to include in the script and how to generate it.

If at least one of the protocols you are recording has multi-protocol
capabilities, the Script options will be available. The only exception is when
you record HTTP or WinSock as a single protocol script. In this case, the
Script options are not available.
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Selecting a Script Language

When you record a session, by default VuGen creates a script that emulates
your actions. The default script generation language is C. For the FTP,
COM/DCOM, and mail protocols (IMAP, POP3, and SMTP), VuGen can also
generate a script in Visual Basic, VB Script, and Javascript.

C Language - For recording applications that use complex COM constructs
and C++ objects

Visual Basic for Applications - For VB-based applications, using the full
capabilities of VB (unlike VBScript)

Visual Basic Scripting - For VBscript-based applications, such as ASP

Java Scripting - For Javascript-based applications such as js files and dynamic
HTML applications

After the recording session, you can modify the script with regular C, Visual
Basic, VB Script, or Javascript code or control flow statements.

The following sections describe the scripting options. For all scripts, see
“Applying the Basic Options” on page 78. To set the correlation options for
non-C scripts, see “Understanding the Correlation Options” on page 80.

For further instructions, see “Setting Script Recording Options” on page 81.

Applying the Basic Options

78

The Basic script options apply to all generation languages. These options
allow you to control the level of detail in the generated script.

Close all AUT processes when recording stops: Automatically closes all of
the application under test’s (AUT) processes when VuGen stops recording
(disabled by default).

Explicit variant declaration - Declare variant types explicitly in order to
handle ByRef variants (Visual Basic for Applications only, disabled by
default).
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Generate fixed think time after end transaction: Add a fixed think time, in
seconds, after the end of each transaction. When you enable this option,
you can specify a value for the think time. The default is 3 seconds (disabled
by default).

Generate recorded events log: Generate a log of all events that took place
during recording (disabled by default).

Generate think time greater than threshold: Use a threshold value for think
time. If the recorded think time is less than the threshold, VuGen does not
generate a think time statement. You also specify the threshold value. The
default values is 3—if the think time is less than 3 seconds, VuGen does not
generate think time statements. If you disable this option, VuGen will not
generate any think times (enabled by default).

Maximum number of lines in action file - Create a new file if the number of
lines in the action exceeds the specified threshold. The default threshold is
60000 lines (C Language only).

Insert post-invocation info - Insert informative logging messages after each
message invocation (non-C only, enabled by default).

Insert pre-invocation info - Insert informative logging messages before each
message invocation (non-C only, enabled by default).

Replace long strings with parameter - Save strings exceeding the maximum
length to a parameter. This option has an initial maximum length of 100
characters. The parameters and the complete strings are stored in the
Ir_strings.h file in the script’s folder in the following format:

const char <paramName_uniquelD> ="string”.

This option allows you to have a more readable script. It does not effect the
performance of the script (enabled by default).

Track processes created as COM local servers: Track the activity of the
recorded application if one of its sub-processes was created as a COM local
server (enabled by default).

Use helpers for arrays - Use helper functions to extract components in
variant arrays (Java and VB Scripting only, disabled by default).
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Use helpers for objects - Use helper functions to extract object references
from variants when passed as function arguments (Java and VB Scripting
only, disabled by default).

For further instructions, see “Setting Script Recording Options” on page 81.

Understanding the Correlation Options

80

Correlation allows you to save dynamic values during test execution. These
settings let you configure the extent of automatic correlation performed by
VuGen while recording. All of correlation options are disabled by default.
The Correlation options only apply to the VBScript and JScript languages.

Correlate small numbers - Correlate short data types such as bytes,
characters, and short integers (disabled by default).

Correlate large numbers - Correlate long data types such as integers, long
integers, 64-bit characters, float, and double (disabled by default).

Correlate simple strings - Correlate simple, non-array strings and phrases
(enabled by default).

Correlate arrays - Track and correlate arrays of all data types, such as string,
structures, numbers, and so on (disabled by default).

Correlate structures - Track and correlate complex structures (disabled by
default).

For further instructions, see “Setting Script Recording Options” on page 81.
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Setting Script Recording Options

You set the Recording Options before your script related initial recording.
The number of available options depends on the script generation language.

To set the script recording options:

1 Open the Recording Options. Choose Tools > Recording Options from the
main menu or click Options... in the Start Recording dialog box. The
Recording Options dialog box opens.

2 Select the General:Script node.

C Language |—

_f Cloze all AUT processes when recording stops.
- _# Generate fixed think time after end transaction
-0 _f Generale recorded events log

_ff Generate think time greater than threshold

_F Track processes created as COM local servers

3 In the Select Script Language box, select a mode of code generation — C
Language or Visual Basic for Applications. Use C to record applications that
use complex constructs and C++ code. Use Visual Basic to record script-
based applications.

4 In the Scripting Options section, enable the desired options by selecting the
check box adjacent to it. The options are explained in the previous sections.

5 Click OK to save your settings and close the dialog box.
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Configuring the Port Mappings
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When working with protocols that record network traffic on a socket level,

you can indicate the port to which you want to map the traffic.
This chapter describes:

About Configuring the Port Mappings
Defining Port Mappings

Adding a New Server Entry

Setting the Auto-Detection Options

Setting the Port Mapping Recording Options

The following information applies to all Vuser scripts that record on a
socket level: HTTP, SMTP, POP3, IMAP, Oracle NCA, and WinSocket.
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About Configuring the Port Mappings

When recording Vuser scripts that record network traffic on a socket level
(HTTP, SMTP, POP3, FTP, IMAP, Oracle NCA and WinSocket), you can set the
Port Mapping options. Using these options, you can map the traffic from a
specific server:port combination to the desired communication protocol.

The available communication protocols to which you can map are FTD,
HTTP, IMAP, NCA, POP3, SMTP, and SOCKET. You create a mapping by
specifying a server name, port number, or a complete server:port
combination. For example, you can indicate that all traffic from the server
twilight on port 25, should be handled as SMTP. You can also specify that all
traffic from the server called viper, should be mapped to the FTP protocol,
regardless of the port. Additionally, you can map all traffic on port 23 to
SMTP, regardless of the server name.

When recording in multi-protocol mode, If at least one of the protocols
records on a socket level, the Port Mapping options will be available. The
only exception is when you record HTTP or WinSock as a single protocol
script. In this case, the Port Mapping options are not available.

Defining Port Mappings

84

VuGen uses the Port Mapping settings to direct traffic via a specific
server:port combination to the desired communication protocol.

Network-level server address mappings for: Specifies the mappings per
protocol. For example, to show only the FTP mappings, choose FTP.

New Entry: Opens the Server Entry dialog box, allowing you to add a new
mapping. See “Adding a New Server Entry” on page 86.

Edit Entry: Opens the Server Entry dialog box, allowing you to edit the
selected entry.

Delete Entry: Deletes the selected entry.

Options: Opens the Advanced Settings dialog box to enable auto-detection
of the communication protocol and SSL level. See “Setting the Auto-
Detection Options” on page 88.
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If you do not specify all of the port and server names, VuGen uses the
following priorities in assigning data to a service:

Priority Port Server

1 specified specified

2 not specified <All> specified

3 specified not specified <All>
4 not specified <All> not specified <All>

A map entry with a high priority does not get overridden by an entry with a
lower priority. For example, if you specify that tratfic on server twilight using
port 25 be handled as SMTP and then you specify that all servers on port 25
be handled as HTTP, the data will be treated as SMTP.

In addition, the following guidelines apply:

» Port O0: Port number 0 indicates any port.

» Forced mapping: If you specify a mapping for a port number, server name,

or combination server:port, VuGen forces the network traffic to use that
service. For example, if you were to specify <Any> server on port 80 to use
FTP, VuGen uses the FTP protocol to record that communication, even
though the actual communication may be HTTP. In this instance, the Vuser
script might be empty.

After you define a port mapping, it appears in the list of Port Mappings. You
can temporarily disable any entry by clearing the check box adjacent to it.
When you disable an entry, VuGen ignores all traffic to that server:port
combination. You should disable the port entry when the data is irrelevant
or if the protocol is not supported.

For further instructions, see “Setting the Port Mapping Recording Options”
on page 90.
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Adding a New Server Entry

86

You use the Server Entry dialog box to create a new entry in the list of port
mappings.

Server Entry

pie =
i
C-

551 2/3 =]

[Detault Dpens sl Ciphers] -]

Socket Service

Target Server: The IP address or host name of the target server for which
this entry applies. The default is All Servers.

Port: The port of the target server for which this entry applies. Port 0 implies
all ports.

Service ID: A protocol or service name used by the recorder to identify the
type of connection (i.e. HTTP, FTP, and so on). You can also specify a new
name. The name may not exceed 8 characters.
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Service Type: The type of service, currently set to TCP.

Connection Type: The security level of the connection: Plain (non-secure),
SSL, or Auto. If you select Auto, the recorder checks the first 4 bytes for an
SSL signature. If it detects the SSL signature, it assumes that SSL is being
used.

SSL Configuration

If you selected SSL or auto as the connection type, configure the relevant
SSL settings in the section. These settings only apply to the new entry. You
should only specify them if you have explicit information about your
application’s SSL encoding. Otherwise, accept the defaults.

SSL Version: The preferred SSL version to use when communicating with the
client application and the server. By default is SSL 2/3 is used. However some
services require SSL 3.0 only or SSL 2.0 only. Some new wireless applications
require TLS 1.0—a different security algorithm.

SSL Cipher: The preferred SSL cipher to use when connecting with a remote
secure server.

Use specified client-side certificate: The default client-side certificate to use
when connecting to a remote server. Specify or browse for a certificate file in
txt, crt, or pem format, and supply a password.

Use specified proxy-server certificate: The default server certificate to
present to client applications that request a server certificate. Specify or
browse for a certificate file in txt, crt, or pem format, and supply a password.
Click Test SSL to check the authentication information against the server.

Traffic Forwarding

Allow forwarding to target server from local port: This option forwards all
traffic from a specific port to another server. This is particularly useful in
cases where VuGen cannot run propetly on the client, such as unique UNIX
machines, or instances where it is impossible to launch the application
server through VuGen. We configure VuGen to intercept the traffic from the
problematic client machine, and pass it on to the server. In this way, VuGen
can process the data and generate code for the actions.
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For example, if you were working on a UNIX client called host1, which
communicated with a server, server1, over port 8080, you would create a Port
Mapping entry for server1, port 8080. In the Traffic Forwarding section of
the Server Entry dialog box, you enable traffic forwarding by selecting the
Allow forwarding to target server from local port check box. You specity the
port from which you want to forward the traffic, in our example 8080.

You then connect the client, hostl, to the machine running VuGen, instead
of serverl. VuGen receives the communication from the client machine and
forwards it via the local port 8080, to the server. Since the traffic passes
through VuGen, it can analyze it and generate the appropriate code.

For further instructions, see “Setting the Port Mapping Recording Options”
on page 90.

Setting the Auto-Detection Options

88

By default, no mappings are defined and VuGen employs auto-detection.
VuGen's auto-detection analyzes the data that is sent to the server. It checks
the data for a signature, a pattern in the data’s content, that identifies the
protocol. For the purpose of detecting a signature, all of the send buffers
until the first receive buffer, are combined. All send buffers that were sent
until a receive buffer is returned, are considered a single data transition. In
some protocols, VuGen determines the type in a single transition, (such as
HTTP). Other network protocols require several transitions before
determining the type. For this purpose, VuGen creates a temporary buffer,
per server-port combination. If VuGen cannot determine the protocol type
by reading the first transition buffers, it stores the data in a temporary
buffer. It continues to read the incoming buffers until it detects a signature
of a specific protocol.

By default, VuGen allows 4 transitions and uses a temporary buffer of 2048
bytes in order to detect a protocol signature. If VuGen has not yet
determined the type after reaching the maximum number of transitions, or
after reaching the maximum buffer size, it assigns the data to the WinSock
protocol. If you did not instruct VuGen to record the WinSock protocol (in
the multi-protocol selection), VuGen discards the data.
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You can change the maximum number of buffers you want VuGen to read
in order to detect the protocol type. You can also specify the size of the
temporary buffer. In instances where the amount of data in the first send
buffers, is greater than the size of the temporary buffer, VuGen cannot auto-
detect the protocol type. In this case, you should increase the size of the
temporary buffer.

Enable auto SSL detection: Automatically detects SSL communication.
Specify the version and default cipher that you want to detect. Note that
this only applies to port mappings that were defined as auto in the
Connection type box, or not defined at all. If a server, port, or server:port
combination was defined as either Plain or SSL, then auto SSL detection
does not apply.

Enable auto detection of SOCKET based communication: Automatically
detects the type of communication. If required, raise the maximum number
of transitions, one at a time until VuGen succeeds in detecting the protocol.
You can also gradually increase the maximum buffer size by 1024 bytes (1
KB) at a time until VuGen succeeds in detecting the protocol. This allows
VuGen to review a larger amount of data in order to find a signature.

Update: Accepts the auto-detection options and closes the dialog box.

When working with the above network level protocols, it is recommended
that you allow VuGen to use auto-detection to determine the protocol type.
In most cases, VuGen’s recorder is able to recognize the signatures of these
protocols. It then automatically processes them according to the protocol
specifications. In certain instances, however, VuGen may be unable to
recognize the protocol. For example:

» The protocol signature closely resembles an existing protocol, resulting
in erroneous processing.

» There is no unique signature for the protocol.

» The protocol uses SSL encryption, and therefore cannot be recognized on
a WinSock level.
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In all of the above cases, you can supply information to uniquely identify
the server and port hosting the protocol.

For further instructions, see “Setting the Port Mapping Recording Options”
on page 90.

Setting the Port Mapping Recording Options

90

Note that you can open the Recording Options dialog box in several ways:

» The toolbar button:
» The keyboard shortcut: Ctrl+F7

» The Tools menu: choose Tools > Recording Options

To set the port mapping recording options:

1 Open the Recording Options and select the Network:Port Mapping node.

Recording Options

-~ General
- Sorpt
-~ Mework

[AD )

testlab2 201 [Auta Detect] S5L2..
testlab3 2000 FTF Buto
labtest] 8880 HTTP No
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2 To create a new server:port mapping, click New Entry. The Server Entry
dialog box opens.

Server Entry

-
-
o)

550 2/3 )]

3 Enter the Service ID, Service Type, Target Server, Target Port, and
Connection Type in the Socket Service section:

4 If you selected SSL or auto as the connection type, configure the relevant
SSL settings in the SSL Configuration section. These settings only apply to
the new entry. You should only specify them if you have explicit
information about your application’s SSL encoding. Otherwise, accept the
defaults.

Specity the SSL Version, SSL Cipher. To use a certificate, select Use specified
client-side certificate or Use specified proxy-server certificate and specify
the user information.

Click Test SSL to check the authentication information against the server.
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92

5

To allow traffic forwarding, select Allow forwarding to target server from
local port, and specify a port number. Note that this option is only enabled
when the Target Server and Target Port are unique (not <Any>).

6 Click Update to save the mapping and close the Server Entry dialog box.

7 To set automatic detection capabilities, click Options. The Advanced Port

10

11

Mapping Setting dialog box opens.

Advanced Port Mapping 5ettings

— Record-Time Auto 551 Detection and Configuration
¥ Enable auto S5L detection

?S{ SSL Wersion : ISSL 2/3 Yl

SSL Ciphers : [(Default OpenSsl Ciphers) =

— Record-Time Auto Socket Detection
¥ Enable auto-detection of SOCKET based communication.

Send-Receive transition threshold : |4 'I
Send-Receive buffer size threshald : |2D48 'I

LCancel |

To automatically detect SSL communication, select Enable auto SSL
detection and specify the version and cipher information.

To automatically detect the type of communication, select Enable auto
detection of SOCKET based communication. If required, raise the maximum
number of transitions.

Click Update to accept the auto-detection options and close the dialog box.

To view all of the entries, select All IDs in the Network-level server address
mappings box.

To modify an existing entry, select it and click Edit Entry. Note that you
cannot change the server name or port number of an entry. You can only
change the connection type and security settings.

To permanently delete a mapping, select the entry from the list and click
Delete Entry. To temporarily disable the mapping settings for a specific
entry, clear the check box adjacent to that item. To enable the mapping,
select the check box.

Click OK.
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You can enhance a Vuser script—either during or after recording—by adding
General Vuser functions, Protocol-Specific Vuser functions, and Standard
ANSI C functions.

This chapter describes:

About Enhancing Vuser Scripts

Inserting Transactions into a Vuser Script
Inserting Rendezvous Points (LoadRunner and Tuning only)
Inserting Comments into a Vuser Script
Obtaining Vuser Information

Sending Messages to Output

Handling Errors in Vuser Scripts During Execution
Synchronizing Vuser Scripts

Emulating User Think Time

Handling Command Line Arguments

Encrypting Text

Encoding Passwords Manually

Adding Files to the Script Folder

The following information applies to all types of Vuser scripts except for
GUI and Java.
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About Enhancing Vuser Scripts

94

While you are recording a Vuser script, or after you record it, you can
enhance its capabilities by manually adding a step, also known as a
function.

To add a new step to your script.

1 Place the cursor at the desired location.

Choose Insert > New Step. The Add Step dialog box opens with the relevant
steps for the current protocol.

- Services
1L Web Checks
59 Stant Transaction
-] End Transaction
% Rendezvous

8 Think Time

-@ Output Mezzage
@ Debug Mezzage
@ Log Mezsage
@ Error Meszage
..... a Un

Select a step and click OK. VuGen inserts the step (or function in Script
view) at the location of the cursor.

The following types of functions are available from the Add Steps dialog
box:

» General Vuser Functions
» Protocol-Specific Vuser Functions

» Standard ANSI C Functions
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General Vuser Functions

General Vuser functions greatly enhance the functionality of any Vuser
script. For example, you can use General Vuser functions to measure server
performance, control server load, add debugging code, or retrieve run-time
information about the Vusers participating in the test.

You can use General Vuser functions in any type of Vuser script. All General
Vuser functions have an LR prefix. VuGen generates some General Vuser
functions and inserts them into a Vuser script during recording. To use
additional functions that were not automatically generated, choose Insert >
New Step from VuGen's main window and select the desired function.

This chapter discusses the use of only the most common General Vuser
functions. For additional information about Vuser functions, refer to the
Online Function Reference (Help > Function Reference).

Protocol-Specific Vuser Functions

There are several libraries of functions that you can use to enhance a Vuser
script. Each library is specific to a type of Vuser. For example, you use the
LRS functions in a Windows Sockets Vuser script and LRT functions in a
Tuxedo Vuser script. For details on the protocol-specific Vuser functions,
refer to the Online Function Reference (Help > Function Reference).
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Standard ANSI C Functions

You can enhance your Vuser scripts by adding standard ANSI C functions.
ANSI C functions allow you to add comments, control flow statements,
conditional statements, and so forth to your Vuser scripts. You can add
standard ANSI C functions to any type of Vuser script. For details, see
“Guidelines for Using C Functions” on page 395.

Inserting Transactions into a Vuser Script

96

You define fransactions to measure the performance of the server. Each
transaction measures the time it takes for the server to respond to specified
Vuser requests. These requests can be simple tasks such as waiting for a
response for a single query, or complex tasks, such as submitting several
queries and generating a report.

To measure a transaction, you insert Vuser functions to mark the beginning
and the end of a task. Within a script, you can mark an unlimited number of
transactions, each transaction with a different name.

For LoadRunner and the Tuning Module, the Controller or Console
measures the time that it takes to perform each transaction. After the test
run, you analyze the server’s performance per transaction using the
Analysis’ graphs and reports.

You can create transactions either during or after recording. To add
transactions after recording, use the Transaction editor to graphically mark
the steps of a transaction, as described in “Transactions” on page 46.
Alternatively, use the Insert menu to add Start Transaction and End
Transaction markers.

The following sections describe how to create a transaction during
recording.
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Marking the Beginning of a Transaction

Before creating a script, you should determine which business processes you
want to measure. You then mark each business process or sub-process as a
transaction.

To mark the start of a transaction:

While recording a Vuser script, click the Start Transaction button on the
Recording toolbar. The Start Transaction dialog box opens.

Start Transaction E3

[DL Tranzaction Hame : Itrans1|

ak. I Cancel |

Type a transaction name in the Transaction Name box. Transaction names
must begin with a letter or number and may contain letters, numbers, or the
following characters |, $, %, &, ', -, [, », _, , <, >, {, }, |, or ~. Do not use the
period (.) character.

Click OK to accept the transaction name. VuGen inserts an
Ir_start_transaction statement into the Vuser script. For example, the
following function indicates the start of the trans1 transaction:

Ir_start_transaction("trans1");
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Marking the End of a Transaction
You mark the end of a business process with an end transaction statement.
To mark the end of a transaction:

While recording a script, click the End Transaction button on the Recording
toolbar. The End Transaction dialog box opens.

End Transaction HE
IL Transaction Mame : Itrans1|

|
Tranzaction Status : ILF!_.&UTD j

QK. I Cancel

Click the arrow for a list of open transactions. Select the transaction to close.

Click OK to accept the transaction name. VuGen inserts an
Ir_end_transaction statement into the Vuser script. For example, the
following function indicates the end of the trans1 transaction:

Ir_end_transaction("trans1", LR_AUTO);

Note: You can create nested transactions—transactions within transactions.
If you nest transactions, close the inner transactions before closing the outer
ones—otherwise the transactions won'’t be analyzed properly.

Inserting Rendezvous Points (LoadRunner and Tuning only)

98

This section only applies to LoadRunner and Tuning Module.
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When performing load testing, you need to emulate heavy user load on
your system. To accomplish this, you synchronize Vusers to perform a task
at exactly the same moment. You configure multiple Vusers to act
simultaneously by creating a rendezvous point. When a Vuser arrives at the
rendezvous point, it waits until all Vusers participating in the rendezvous
arrive. When the designated number of Vusers arrive, the Vusers are
released.

You designate the meeting place by inserting a rendezvous point into your
Vuser script. When a Vuser executes a script and encounters the rendezvous
point, script execution is paused and the Vuser waits for permission from
the Controller or Console to continue. After the Vuser is released from the
rendezvous, it performs the next task in the script.

Note: Rendezvous points are only effective in Action section(s)—not init or
end.

To insert a rendezvous point:

1 While recording a Vuser script, click the Rendezvous button on the
Recording toolbar. The Rendezvous dialog box opens.

s Rendezvouz Mame :
s |

ak. I Cancel |

2 Type a name for the rendezvous point in the Rendezvous Name box.

Click OK. VuGen inserts Ir_rendezvous into the Vuser script. For example,
the following function defines a rendezvous point named rendezvous1:

Ir_rendezvous("rendezvous1");

3 To insert rendezvous points into your script after the recording session,
select Insert > Rendezvous from the VuGen toolbar.
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Inserting Comments into a Vuser Script

100

VuGen allows you to insert comments between Vuser activities. You can
insert a comment to describe an activity or to provide information about a
specific operation. For example, if you are recording database actions, you
could insert a comment to mark the first query, such as “This is the first

query.”
To insert a comment:
While recording a script, click the Comment button on the Recording tool

bar. The Insert Comment dialog box opens.

Inzert Comment EHE

0K I
Cancel |

Type the comment into the text box.

3 Click OK to insert the comment and close the dialog box. The text is placed

at the current point in the script, enclosed by comment markers. The
following script segment shows how a comment appears in a Vuser script:

/*
* This is the first query
*/

Note: You can insert comments into your script after you complete a
recording session, by selecting Insert > Comment from the VuGen menu.
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Obtaining Vuser Information

You can add the following functions to your Vuser scripts to retrieve Vuser

information:
Ir_get_attrib_string Returns a command line parameter string.
Ir_get_host_name Returns the name of the machine running

the Vuser script.

Ir_get_master_host name  Returns the name of the machine running
the Controller or Tuning Console. Not
applicable for Administration Console.

Ir_ whoami Returns the name of a Vuser executing the
script. Not applicable for Administration
Console.

In the following example, the Ir_get_host_name function retrieves the
name of the computer on which the Vuser is running.

my_host = Ir_get _host_name( );

For more information about the above functions, refer to the Online Function
Reference (Help > Function Reference).

Sending Messages to Output

Using the Message type functions in your Vuser script, you can send
customized error and notification messages to the output and log files. For
example, you could insert a message that displays the current state of the
client application. The LoadRunner Controller and Tuning Console display
these messages in the Output window. You can also save these messages to a
file.

When working with Application Management, you can use Message type
functions to send error and notification messages to the Web site or Business
Process Monitor log files. For example, you could insert a message that
displays the current state of the Web-based application.
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Note: Do not send messages from within a transaction as this may lengthen
the transaction execution time and skew the transaction results.

You can use the following message functions in your Vuser scripts:

Ir_debug_message

lr_error_message

Ir_get_debug message

Ir_log_message

Ir_output_message

Ir_set_debug_message

lr_vuser_status_message

Ir_message

Sends a debug message to the Output window
or the Business Process Monitor log file.

Sends an error message to the Output
window or the Business Process Monitor log
files.

Retrieves the current message class.

Sends an output message directly to the log
file, output.txt, located in the Vuser script
directory. This function is useful in
preventing output messages from interfering
with TCP/IP traffic.

Sends a message to the Output window or the
Business Process Monitor log files.

Sets a message class for output messages.

Sends a message to the Vuser status area in
the Controller or Tuning Console. Not
applicable for Administration Console.

Sends a message to the Vuser log and Output
window or the Business Process Monitor log
files.

Note: The behavior of the Ir_message, Ir_output_message, and
Ir_log_message functions are not affected by the script’s debugging level in
the Log run-time settings—they will always send messages.
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Log Messages

You can use VuGen to generate and insert Ir_log_message functions into a
Vuser script. For example, if you are recording database actions, you could
insert a message to indicate the first query, “This is the first query.”

To insert an Ir_log_message function:

Select Insert > Log Message. The Log Message dialog box opens.

Log Meszage

2 Type the message into the Message Text box.

3 Click OK to insert the message and close the dialog box. An Ir_log_message
function is inserted at the current point in the script.

Debug Messages

You can add a debug or error message using VuGen'’s user interface. For
debug messages you can indicate the level of the text message—the message
is only issued when your specified level matches the message class. You set
the message class using Ir_set_debug_message.
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To insert a debug function:

1 Select Insert > New Step. The Add Step dialog box opens.

Select the Debug Message step and click OK. The Debug Message dialog box
opens.

Debug Message

|

These are the results

Select a message level, Brief or Extended Log. If you choose Extended Log,
indicate the type of information to log: Parameter Substitution, Result Data,
or Full Trace.

4 Type the message into the Message Text box.

5 Click OK to insert the message and close the dialog box. An

Ir_debug_message function is inserted at the current point in the script.

Error and Output Messages

For protocols with a Tree view representation of the script, such as Web,
Winsock, and Oracle NCA, you can add an error or output message using
the user interface. A common usage of this function is to insert a
conditional statement, and issue a message if the error condition is detected.
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To insert an error or output message function:
1 Select Insert > New Step. The Add Step dialog box opens.
2 Select the Error Message or Output Message step and click OK. The Error

Message or Output Message dialog box opens.

Emmor Message EE

Argurnent List

Message Test : | The test failed

Additional Parameter : I

Cancel |

3 Type the message into the Message Text box.

4 Click OK to insert the message and close the dialog box. An
Ir_error_message or Ir_output_message function is inserted at the current
point in the script.

For more information about the message functions, refer to the Online
Function Reference (Help > Function Reference).

Handling Errors in Vuser Scripts During Execution

You can specify how a Vuser handles errors during script execution. By
default, when a Vuser detects an error, the Vuser stops executing the script.
You can instruct a Vuser to continue with the next iteration when an error
occurs using one of the following methods:

» Using run-time settings. You can specify the Continue on Error run-time
setting. The Continue on Error run-time setting applies to the entire
Vuser script. You can use the Ir_continue_on_error function to override
the Continue on Error run-time setting for a portion of a script. For
details, see “Error Handling” on page 167.

» Using the Ir_continue_on_error function. The Ir_continue_on_error
function enables you to control error handling for a specific segment of a
Vuser script. To mark the segment, enclose it with
Ir_continue_on_error(1); and Ir_continue_on_error(0); statements. The
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new error settings apply to the enclosed Vuser script segment. See the
paragraphs below for details.

For example, if you enable the Continue on Error run-time setting and a
Vuser encounters an error during replay of the following script segment, the
Vuser continues executing the script.

web_link("EBOOKS",
"Text=EBOOKS",
"Snapshot=t2.inf",
LAST);

web_link("Find Rocket eBooks",
"Text=Find Rocket eBooks",
"Snapshot=t3.inf",
LAST);

To instruct the Vuser to continue on error for a specific segment of the
script, enclose the segment with the appropriate Ir_continue_on_error
statements:

Ir_continue_on_error(1);
web_link("EBOOKS",
"Text=EBOOKS",
"Snapshot=t2.inf",
LAST);

web_link("Find Rocket eBooks",
"Text=Find Rocket eBooks",
"Snapshot=t3.inf",
LAST);
Ir_continue_on_error(0);
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Synchronizing Vuser Scripts

You can add synchronization functions to synchronize the execution of the
Vuser script with the output from your application. Synchronization applies
to RTE Vuser scripts only.

The following is a list of the available synchronization functions:

TE_wait_cursor Waits for the cursor to appear at a specified
location in the terminal window.

TE_wait_silent Waits for the client application to be silent
for a specified number of seconds.

TE_wait_sync Waits for the system to return from X-
SYSTEM or Input Inhibited mode.

TE_wait_text Waits for a string to appear in a designated
location.

TE_wait_sync_transaction Records the time that the system remained in
the most recent X SYSTEM mode.

For details on using synchronization functions in RTE Vuser scripts, see
Chapter 65, “Synchronizing RTE Vuser Scripts.”

Emulating User Think Time

The time that a user waits between performing successive actions is known
as the think time. Vusers use the Ir_think_time function to emulate user
think time. When your record a Vuser script, VuGen records the actual think
times and inserts appropriate Ir_think_time statements into the Vuser
script. You can edit the recorded Ir_think_time statements, and manually
add more Ir_think_time statements to a Vuser script.

To manually add a think time statement:
1 Place the cursor at the desired location.

2 Choose Insert > Add Step. The Add Step dialog box opens.
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3 Select Think Time and click OK. The Think Time dialog box opens.

Think Time EHE
g Tirme Ta Think : |2D seconds

Cancel |

4 Specity the desired think time in seconds and click OK.

Note: When you record a Java Vuser script, Ir_think time statements are
not generated in the Vuser script.

You can use the think time settings to influence how the Ir_think_time
statements operate when you execute a Vuser script. To access the think
time settings, select Vuser > Run-time Settings from the VuGen main menu,
and then click the Think Time tab. For more information, refer to the Online
Function Reference (Help > Function Reference).

Handling Command Line Arguments

108

You can pass values to a Vuser script at run-time by specifying command
line arguments when you run the script. When using the Tuning Console,
you can specify the command line arguments within the Run-Time settings
dialog box. For more information, see “Configuring Additional Attributes
Run-Time Settings” on page 165.

There are three functions that allow you to read the command line
arguments, and then to pass the values to a Vuser script:

Ir_get_attrib_double Retrieves double precision floating point type
arguments

Ir_get_attrib_long Retrieves long integer type arguments

Ir_get_attrib_string Retrieves character strings
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Your command line should have one of the following two formats where
the arguments and their values are listed in pairs, after the script name:

script_name -argument argument_value -argument argument_value

script_name /argument argument value /argument argument value

The following example shows the command line string used to repeat script1
five times on the load generator pc4:

script1 -host pc4 -loop 5

For more information on the command line parsing functions, or for details
on including arguments on a command line, refer to the Online Function
Reference (Help > Function Reference).

Encrypting Text

You can encrypt text within your script to protect your passwords and other
confidential text strings. You can perform encryption both automatically,
from the user interface, and manually, through programming. When you
encrypt a string, it appears in the script as a coded string. Note that VuGen
uses 32-bit encryption.

In order for the script to use the encrypted string, it must be decrypted with
Ir_decrypt.

Ir_start_transaction(Ir_decrypt("3c29f4486a595750"));

You can restore the string at any time, to determine its original value.

To encrypt a string:

1 For protocols that have tree views, view the script in script view. Choose
View > Script View.

2 Select the text you want to encrypt.

3 Select Encrypt string (string) from the right-click menu.
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To restore an encrypted string:

1 For protocols that have tree views, view the script in script view. Choose

View > Script View.

2 Select the string you want to restore.

3 Select Restore encrypted string (string) from the right-click menu.

For more information on the Ir_decrypt function, refer to the Online
Function Reference (Help > Function Reference).

Encoding Passwords Manually

110

You can encode passwords in order to use the resulting strings as arguments
in your script or parameter values. For example, your Web site may include a
form in which the user must supply a password. You may want to test how
your site responds to different passwords, but you also want to ensure the
integrity of the passwords. The Password Encoder enables you to encode
your passwords and place secure values into the table.

To encode a password:

From the Windows menu, select Start > Programs > Mercury LoadRunner >
Tools > Password Encoder. The Password Encoder dialog box opens.

"I’ Pagsword Encoder

Fazzword: I

Encoded string: I

Enter password to the password edit field and then press the
"Generate' button to get the encoded string.

ﬁeneratel [Eopn | Cloze |

Enter the password in the Password box.

3 Click Generate. The Password Encoder encrypts the password and displays it

in the Encoded String box.

Use the Copy button to copy and paste the encoded value into the Data
Table.
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5 Repeat the process for each password you want to encode.

6 Click Close to close the Password Encoder.

Adding Files to the Script Folder

You can add files to your script directory to make them available when
running the script.

To add a file:
1 Choose File > Add Files to Script... while viewing the script.
2 Browse for the files and click Open. VuGen adds the selected files.
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Working with VuGen Parameters

Y Y Y Y Y Y Y Y

When you record a business process, VuGen generates a script that contains
the actual values used during recording. Suppose you want to perform the
script’s actions (query, submit, and so forth) using different values from
those recorded. To do this, you replace the recorded values with parameters.
This is known as parameterizing the script.

This chapter describes:

About VuGen Parameters
Understanding Parameter Limitations
Creating Parameters

Understanding Parameter Types
Defining Parameter Properties

Using Existing Parameters

Using the Parameter List

Setting Parameterization Options

The following information applies to all types of Vuser scripts except for
GUL
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About VuGen Parameters

114

When you record a business process, VuGen generates a Vuser script
composed of functions. The values of the arguments in the functions are the
actual values used during the recording session.

For example, assume that you recorded a Vuser script while operating a Web
application. VuGen generated the following statement that searches a
library’s database for the title “UNIX":

web_submit_form("db2net.exe",
ITEMDATA,
"name=library.TITLE",
"value=UNIX",
ENDITEM,
"name=library. AUTHOR",
"value=",
ENDITEM,
"name=library.SUBJECT",
"value=",
ENDITEM,
LAST);

When you replay the script using multiple Vusers and iterations, you do not
want to repeatedly use the same value, UNIX. Instead, you replace the
constant value with a parameter:

web_submit_form("db2net.exe",
ITEMDATA,
"name=library.TITLE",
"value={Book_Title}",
ENDITEM,
"name=library. AUTHOR",
"value=",
ENDITEM,
"name=library.SUBJECT",
"value=",
ENDITEM,
LAST);
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The resulting Vusers then substitute the parameter with values from a data
source that you specify. The data source can be either a file, or internally
generated variables. For more information about data sources, see
“Understanding Parameter Types” on page 119.

Parameterizing a Vuser script has two advantages:

» It reduces the size of the script.

» It provides the ability to test your script with different values. For example,
if you want to search a library’s database for several titles, you only need to
write the submit function once. Instead of instructing your Vuser to search
for a specific item, use a parameter. During replay, VuGen substitutes
different values for the parameter.

Parameterization involves the following two tasks:

» Replacing the constant values in the Vuser script with parameters

» Setting the properties and data source for the parameters

Understanding Parameter Limitations

You can use parameterization only for the arguments within a function. You
cannot parameterize text strings that are not function arguments. In
addition, not all function arguments can be parameterized. For details on
which arguments you can parameterize, refer to the Online Function Reference
(Help > Function Reference).

For example, consider the Ird_stmt function. The function has the
following syntax:

Ird_stmt (LRD_CURSOR FAR *mptCursor, char FAR *mpcText, long mli-
TextLen, LRDOS_INT4 mjOpt1, LRDOS_INT4 mjOpt2, int miDBErrorSe-
verity);

The Online Function Reference indicates that you can parameterize only the
mpcText argument.
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A recorded Ird_stmt function could look like this:

Ird_stmt(Csr4, "select name from sysobjects where name =\"Kim\" ", -1,
148, -99999, 0);

You could parameterize the recorded function to look like this:

Ird_stmt(Csr4, "select name from sysobjects where name =\"<name>\" ", -
1, 148, -99999, 0);

Note: You can use the Ir_eval_string function to “parameterize” a function
argument that you cannot parameterize by using standard parameterization.
In addition, you can use the Ir_eval_string function to “parameterize” any
string in a Vuser script.

For VB, COM, and Microsoft .NET protocols, you must use the Ir.eval string
function to define a parameter. For example,
Ir.eval_string( "{Custom_param}" ).

For more information on the Ir_eval_string function, refer to the Online
Function Reference.

Creating Parameters
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You create a parameter by giving it a name, and specifying its type and
properties. There is no limit to the number of parameters you can create in a
Vuser script.

Step 1: Select the argument that you want to parameterize.

If you are in Script view:

Select the argument that you want to parameterize, and select Replace with
a Parameter from the right-click menu.
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Note: When parameterizing CORBA or General-Java Vuser scripts, you must
parameterize complete strings, not parts of a string.

If you are in Tree view:

Right-click the step you want to parameterize, and select Properties from
the menu. The appropriate Step Properties dialog box opens.

Click the ABC icon next to the argument that you want to parameterize.

The Select or Create Parameter dialog box opens.

Select or Create Parameter HE

Farameter name: | a=1ENN

Parameter type: IFiIe j

Original walue: I.f?«ctinm

Ok I Cancel | Properties. .. |

Step 2: Give the parameter a name.
Type a name for the parameter in the Parameter name box. The parameter
name is displayed in the script in place of the original argument.

The parameter name should be suitable to the type of information that will
replace the parameter during a script run.

For example, if you typically enter a username, then name the parameter
Username.

Note: Do not name a parameter unique, since this name is used by VuGen.

Step 3: Select a parameter type.

When you create a parameter, you specify the source of the parameter data.
This determines the parameter type.
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Data can be generated internally - such as the date and time, or can be
returned as a result of a user-defined function.

Another, very common method for using parameters, is instructing Vusers
to take values from an data table or an external file which contains values
that the user has defined. These parameters are called File and Table type
parameters.

From the Parameter type list, select File.

For more detailed information about the different parameter types, see
“Understanding Parameter Types” on page 119.
Step 4: Define properties for the parameter type.

1 Click Properties. The Parameter Properties dialog box opens.

2 Click Create Table. A message box opens. Click OK.

VuGen creates a table with one cell containing the argument’s original
value.

3 To add another value to the table, click Add Row, and enter the value.
Repeat this step to add more values to the table.

4 Click Close to close the Parameter Properties dialog box.
For more information, see “Defining Parameter Properties” on page 122.

Step 5: Replace the argument with the parameter.

Click OK to close the Select or Create Parameter dialog box.

VuGen replaces the selected string in your script with the name of the
parameter, surrounded by curly or round brackets.
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Note: The default parameter braces are either curly or angle brackets,
depending on the protocol type. You can change the parameter braces from
the Parameterization tab in the General Options dialog box (select

Tools > General Options). For more information, see “Setting
Parameterization Options” on page 129.

% In Tree view, VuGen replaces the ABC icon with the table icon.

In the following example, the original username value was jojo. It has been
replaced with the parameter {UserName}.

Submit Form Step Properties

General Data |F|esourc:e|

Hame Yalue
Parameter name 1 |username {0sertName} 222 Table icon
2 |password bean &=
2 |login.x 27 =
4 |login.y b Rec|

Understanding Parameter Types

When you create a parameter, you specify the source for the parameter data.
You can specify any one of the following data source types:

» File or Table Parameter Types
» Internal Data Parameter Types

» User-Defined Function Parameters

File or Table Parameter Types

Data that is contained in a file—either an existing file or one that you create
with VuGen or MS Query. A very common method for using parameters, is
instructing Vusers to take values from an external file or a data table.
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Data Files

Data files hold data that a Vuser accesses during script execution. Data files
can be local or global. You can specify an existing ASCII file, use VuGen to
create a new one, or import a database file. Data files are useful if you have
many known values for your parameter.

The data in a data file is stored in the form of a table. One file can contain
values for many parameters. Each column holds the data for one parameter.
Column breaks are marked by a delimiter, for example, a comma.

In the following example, the data file contains ID numbers and first names:

id,first name
120,John
121,Bill

122, Tom

Note: When working with languages other than English, save the parameter
file as a UTF-8 file. In the Parameter Properties window, click Edit with
Notepad. In Notepad, save the file as a text file with UTF-8 type encoding.

Data Tables

The Table parameter type is meant for applications that you want to test by
filling in table cell values. Whereas the file type uses one cell value for each
parameter occurrence, the table type uses several rows and columns as
parameter values, similar to an array of values. Using the table type, you can
fill in an entire table with a single command. This is common in SAPGUI
Vusers where the sapgui_fill_data function fills the table cells.

For information about defining data file or data table parameter properties,
see Chapter 9, “File and Table Type Parameters.”
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Internal Data Parameter Types

Internal data is generated automatically while a Vuser runs, such as
Date/Time, Group Name, Iteration Number, Load Generator Name, Random
Number, Unique Number, and Vuser ID.

For information about defining Internal Data parameter properties see
“Setting Properties for Internal Data Parameter Types” on page 124.

User-Defined Function Parameters

Data that is generated using a function from an external DLL. A user-defined
function replaces the parameter with a value returned from a function
located in an external DLL.

Before you assign a user-defined function as a parameter, you create the
external library (DLL) with the function. The function should have the
following format:

__declspec(dllexport) char *<functionName>(char *, char *)

The arguments sent to this function are both NULL.

When you create the library, it is recommended that you use the default
dynamic library path. That way, you do not have to enter a full path name
for the library, but rather, just the library name. The Mercury Virtual User
Generator bin directory is on the default dynamic library path. You can add
your library to this directory.

The following are examples of user-defined functions:

__declspec(dllexport) char *UF_GetVersion(char *x1, char *x2) {return
"Ver2.0";}

__declspec(dllexport) char *UF_GetCurrentTime(char *x1, char *x2) {

time_t x = tunefully); static char t[35]; strcpy(t, ctime( &x)); t[24] = "\0';
return t;}

For information about defining User-Defined Function properties, see
“Setting Properties for User-Defined Functions” on page 134.
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Defining Parameter Properties

122

FH

You can define a parameter’s properties in the Parameter Properties dialog
box or in the Parameter List dialog box.

To define parameter properties in the Parameter Properties dialog box:
Open the Parameter Properties dialog box.
You open the Parameter Properties dialog box in one of the following ways:

» When you create a new Parameter as described in “Creating Parameters”
on page 116, you click Properties in the Select or Create Parameter dialog
box to open the Parameter Properties dialog box.

» In Script view, select the parameter, and choose Parameter Properties
from the right-click menu.

> In Tree view, right-click the step containing the parameter whose
properties you want to define, and select Properties. The Step Properties
dialog box for the selected step opens.

Click the table icon beside the parameter whose properties you want to
define, and select Parameter Properties from the pop-up menu.
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In the following example, the properties of a file type parameter are
displayed:

ames dat

Forme =
-
==

Unique |—

Each iteration -
Continue with last value |_

2 Define the parameter properties.

> To define properties for File and Table type parameters, see Chapter 9,
“File and Table Type Parameters.”

» To define properties for internal data parameter types, see “Setting
Properties for Internal Data Parameter Types” on page 124.

» To define properties for user-defined functions, see “User-Defined
Function Parameters” on page 121.

3 Close the Parameter Properties dialog box.

Click Close to close the Parameter Properties dialog box.
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To define parameter properties in the Parameter List dialog box:

Click the Parameter List button, or select Vuser > Parameter List. Select a
parameter to show its properties.

For more information, see “Using the Parameter List” on page 127.

Using Existing Parameters

124

When you create a parameter, VuGen stores it in a parameter list. You can
use an existing parameter to replace an argument, or to replace multiple
occurrences of an argument.

Replacing Strings Using Pre-defined Parameters

You can assign a pre-defined parameter to an argument.

To replace a string with a pre-defined parameter:

1 Enter Script view.

Right-click on the argument that you want to parameterize, and select Use
existing parameters. A submenu opens.

Replace with a parameter, ||

| Use existing parameters. Pl LastMame

EmployeMumb
Scan for Correlations {at cursor)  AlL+FS Mttt

Firsthame

Select from Parameter List. ..

Use one of the following options to select a parameter:
> Select a parameter from the submenu list.

» Choose Select from Parameter List to open the Parameter List dialog box,
and select a parameter from the left pane.

Using the Parameter List is convenient when you want to replace an
argument with a previously defined parameter and, at the same time,
view or modify that parameter’s properties. For details on using the
Parameter List, see “Using the Parameter List” on page 127.
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Replacing Multiple Occurrences

When you create a parameter, the system remembers the original value of
the argument. You can use the Search and Replace function to replace
selected or all occurrences of the same argument with the same parameter or
another existing parameter.

To replace multiple occurrences of an argument with a specific parameter:

Right-click a parameter and choose Replace more occurrences from the
menu.

The Search and Replace dialog box opens. The Find What box displays the
value or argument you want to replace. The Replace With box displays the
parameter name in brackets.

Select the appropriate check boxes for matching whole words or case. To
search with regular expressions (., !, ?, +, and so forth.) select the Regular
Expressions check box.

Search and Replace

T e |
owpaar o] [ e |

Click Replace or Replace All.

In the above example, all arguments of value 15 are replaced with the
parameter, {NewParam}.

Note: Use caution when using Replace All, especially when replacing
number strings. VuGen changes all occurrences of the string.
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Restoring Original Strings

VuGen lets you undo the parameterization and restore the originally
recorded argument.

To restore a parameter to its original value:
» In Script view, right-click on the parameter and select Restore original value.
» In Tree view:

» Right-click on the step that contains the parameter and click Properties.

E » Click the table icon next to the parameter that you want to restore to its
original value, and select Undo Parameter.

The original argument is restored.
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Using the Parameter List

You use the Parameter List to examine all of the parameters, create new
parameters, delete parameters, or modify a parameter properties.

To view the Parameter List and view a parameter’s properties:

Click the Parameter List button, or select Vuser > Parameter List. Select a
parameter to show its properties.

In the following example, the properties of a Date/Time type parameter are
displayed:

Il Parameter List

Date/Tiwe 7]

Each accurrence -

To modify a parameter’s properties:

Select the parameter from the parameter tree on the left, and edit the
parameter’s type and properties in the right pane.

For more information on setting parameter properties, see Chapter 10,
“Setting Parameter Properties,” and Chapter 9, “File and Table Type
Parameters.”
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To create a new parameter:

In the Parameter List dialog box, click New. The new parameter appears in
the parameter tree with a temporary name.

Type a name for the new parameter, and press Enter.

Note: Do not name a parameter unique, since this name is used by VuGen.

3 Set the parameter’s type and properties.

Click Close to close the Parameter List dialog box.

Note: VuGen creates a new parameter, but does not automatically replace
any selected string in the script.

To delete an existing parameter:

Select the parameter from the parameter tree, and click Delete. The Delete
Parameter dialog box opens.

If you want to delete the parameter file from the disk, select Delete
parameter data file from disk.

3 Click Yes.

If you selected Delete parameter data file from disk, VuGen send a warning
message. Click Yes to confirm your action.
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Setting Parameterization Options

You set the parameterization options in the Parameterization tab of VuGen'’s
General Options window.

To set the Parametrization options:
1 From the Tools menu, select General Options.
2 Click the Parameterization tab.
3 Set the style for the parameter braces as described below.
4 Set the global directory as described on page 130.
5 Click OK to close to the General Options window.

Parameter Braces

When you insert a parameter into a Vuser script, VuGen places parameter
braces on either side of the parameter name. The default braces for a Web or
WAP script are curly brackets, for example:

web_submit_form("db2net.exe",
ITEMDATA,
"name=library.TITLE",
"value={Book_Title}",

ENDITEM,
"name=library. AUTHOR",
"value=",

ENDITEM,
"name=library.SUBJECT",
"value=",

ENDITEM,

LAST);
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You can change the style of parameter braces by specifying a string of one or
more characters. All characters are valid with the exception of spaces.

Note: The default parameter braces are angle or curly brackets, depending
on the protocol type.

To change the parameter brace style:

Select Tools > General Options in VuGen. The General Options dialog box
opens.

Select the Parameterization tab and enter the desired brace.

General Options

Click OK to accept the settings and close the dialog box.

Global Directory

This option is provided only for backward compatibility with earlier
versions of VuGen. In earlier versions, (4.51 and below), when you created a
new data table, you specified local or global. A local table is saved in the
current Vuser script directory and is only available to Vusers running that
script. A global table is available to all Vuser scripts. The global directory can
be on a local or network drive. Make sure that the global directory is
available to all machines running the script. Using the General Options
dialog box, you can change the location of the global tables at any time.
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In newer versions of VuGen, you specify the location of the data table either
in the Parameter Properties dialog box or in the Parameter List dialog box.
VuGen is able to retrieve the data from any location that you specity, be it
the default script directory or another directory on the network. For more
information, see “Data Files” on page 120.

To set the global directory:
1 Select Tools > General Options. The General Options dialog box opens.
2 Select the Parameterization tab.

3 Select the Define global data tables directory check box, and specify the
directory containing your global data tables.

4 Click OK to accept the settings and close the dialog box.
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File and Table Type Parameters

A very common method for using parameters, is instructing Vusers to take
values from an data table or an external file. The data is contained either in
an existing file or in a file that you create with VuGen or MS Query.

This chapter describes:

Selecting or Creating Data Files or Data Tables
Setting Properties for File Type Parameters

Setting Properties for Table Type Parameters

Y VY VYV Y

Choosing Data Assignment Methods for File/Table Type Parameters
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Selecting or Creating Data Files or Data Tables

124

When you create a File or Table type parameter you have to create a .dat file
to store the data, or open an existing one. Then you define the other

properties for the parameter, such as how the Vuser should assign values to
the parameter.

You can create a new data table or select an existing data source from the
File Path list.

Parameter type: |Table j
File path: INewF’aram_‘I[d].dat j ﬁrowse...l
Add Column... | Add Bow... Lelete Column...l [relete Fiow.
MewParam 1
1 |John
EditwithNotepad... | DataWizard.. |

To select a source file or table for your data:
Open the Parameter Properties dialog box or the Parameter List.

For instructions, see “Defining Parameter Properties” on page 122.

2 Select a table or create a new one.

» If there are no tables (.dat files) listed in the file path list, or you want to
create a new table, click Create Table. VuGen creates a new table with

one cell, displaying the original value of the argument in the first
column of the table.

» To open an existing data file, type the name of the .dat file in the File
path box or choose a name from the drop-down list.
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Alternatively, click Browse to specify the file location of an existing data
file. By default, all new data files are named <parameter_name>.dat and
are stored in the script’s directory.

MewParam(1].dat

_tdCoa, | Addgow. | 0

VuGen opens the data file and displays the first 100 rows. To view all of
the data, click Edit with Notepad and view the data in a text editor.

Note: You can also specify a global directory. Global directories are
provided only for backward compatibility with earlier versions of VuGen.
For more information, see “Global Directory” on page 130.

» To import data from an existing database, click Data Wizard and follow
the wizard’s instructions. For more information, see “Importing Data
from an Existing Databases” on page 126.

3 Add columns and rows to the table.

» To add additional columns to the table, choose Add Column. The Add
new column dialog box opens. Enter a column name and click OK.

Add new column

[0k ] Cacd |

» To add additional rows to the table, choose Add Row.
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4 Edit the data file.
» Click within any cell to enter a value.

» To edit the data file from within Notepad, click Edit with Notepad.
Notepad opens with the parameter’s name in the first row and its original
value in the second row. Enter additional column names and values into
the file using a delimiter such as a comma or a tab to indicate a column
break. Begin a new line for each table row (for each new row of data).

Bl MewParam(1).dat M=l E3
File Edt Search Help
ID,First Hame,Last Hame,Title ;l

14,Tom,Smith,President
23,Jane, Winter ,U.P. Marketing

[

Importing Data from an Existing Databases
VuGen allows you to import data from a database for use with
parameterization. You can import the data in one of two ways:
» Creating a New Query
» Specifying an SQL Statement

VuGen provides a wizard that guides you through the procedure of
importing data from a database. In the wizard, you specify how to import
the data—create a new query via an MS Query or by specifying an SQL
statement. After you import the data, it is saved as a file with a .dat
extension and stored as a regular parameter file.
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To begin the procedure of importing a database, click Data Wizard in the
Parameter List dialog box (Vuser > Parameter List). The Database Query
Wizard opens.

Database Query Wizard X

Connect to database using ODBC

Query definition
% Create query using Microsoft Gluery

€ Specify SOL statement manually

[~ Masimum number of rows: I D_.;

W Show me how to uze Microzoft Querny

Database Query Wizard

< Brack: I Ieut » I Cancel Help

Creating a New Query
You use Microsoft’s Database Query Wizard to create a new query. This
requires the installation of MS Query on your system.

To create a new query:

1 Select Create query using Microsoft Query. If you need instructions on
Microsoft Query, select Show me how to use Microsoft Query.

2 Click Finish. If Microsoft Query is not installed on your machine, VuGen
issues a message indicating that it is not available. Install MS Query from
Microsoft Office before proceeding.

3 Follow the instructions in the wizard, importing the desired tables and
columns.
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4 When you finish importing the data, choose Exit and return to Mercury
Virtual User Generator and click Finish. The database records appear in the
Parameter Properties box as a data file.

Query Wizard - Finizh

To edit and view the data in MS Query, choose View data or edit in
Microsoft Query.

5 Set the data assignment properties. See “Setting Properties for File Type
Parameters” on page 130.

Specifying an SQL Statement
To specify a database connection and SQL statement:
1 Select Specify SQL Statement. Click Next.

2 Click Create to specify a new connection string. The Select Data Source
window opens.

3 Select a data source, or click New to create a new one. The wizard guides you
through the procedure for creating an ODBC data source. When you are
finished, the connection string appears in the Connection String box.
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4 In the SQL box, type or paste an SQL statement.

Database Query Wizard E3

Specify SOL statement

5=
E Cormection sting: Create. . I
§ DEO=C: temptdbl . mdb;DrefaulDie=C:\temp;Driv
-2
-
@O
8 SOL statement:
@ SELECT * FROM employees WHERE age » 30
@
0
[}
—
1]
(]

¢ Back | Firizh | Catcel | Help |

5 Click Finish to process the SQL statement and import the data. The database
records appears in the Parameter Properties box as a data file.

6 Set the data assignment properties. See “Setting Properties for File Type
Parameters” on page 130.

After creating table or file data, you set the assignment properties. The
properties specify the columns and rows to use, and whether to use the data
randomly or sequentially. You set the properties separately for the File and
Table type parameters.

Note: You can also set the properties for a parameter from the Parameter List
dialog box. In the left pane, select the parameter and then specify its
properties in the right pane. See “Using the Parameter List” on page 127.
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Setting Properties for File Type Parameters

130

After you select a source of data, you set the assignment properties for your
file. These properties instruct VuGen how to use the data. For example, they
indicate which columns to use, how often to use new values, and what do to
when there are no more unique values.

Urique |7
Each iteration -
Continue with |ast value |_

J

To set the File type parameter properties:

Specify the column in the table that contains the values for your parameter.
In the Select column section, specify a column number or name.

To specify a column number, select By number and the column number. The
column number is the index of the column containing your data. For
example, if the data for the parameter is in the table’s first column, select 1.

To specify a column name, select By name and choose the column name
from the list. The column header is the first row of each column (row 0). If
column numbers might change, or if there is no header, use the column
name to select a column.

In the Column delimiter box of the File format section, enter the column
delimiter—the character used to separate the columns in the table. You can
specify a comma, tab, or space.

In the First data line box of the File format section, select the first line of
data to be used during Vuser script execution. The header is line 0. To begin
with the first line after the header, specify 1. If there is no header, specify 0.
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4 Select a Data Assignment method from the Select next row list to instruct
the Vuser how to select the file data during Vuser script execution. The
options are: Sequential, Random, or Unique. For more information, see
“Choosing Data Assignment Methods for File/Table Type Parameters” on
page 134.

5 Choose an update option from the Update value on list. The choices are
Each Iteration, Each Occurrence, and Once. For more information, see “Data
Assignment and Update Methods for File/Table Parameters” on page 136.

6 If you chose Unique as the Data Assignment method (in step 4):

> When out of values: Specify what to do when there is no more unique
data: Abort the Vuser, Continue in a cyclic manner, or Continue with last
value.

> Allocate Vuser values in the Controller (for LoadRunner users only):
Indicate whether you want to manually allocate data blocks for the
Vusers. You can allow the Controller to automatically allocate a block
size or you can specify the desired number of values. Choose
Automatically allocate block size or Allocate x values for each Vuser. For
the second option, specify the number of values to allocate.

To track this occurrence, enable the Extended Log > Parameter
Substitution option in the Log Run-Time settings. When there is not
enough data, VuGen writes a warning message to the Vuser log "No more
unique values for this parameter in table <table_name>".
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Setting Properties for Table Type Parameters

132

After you select a table of data, you set its assignment properties. These
properties instruct VuGen how to use the table data. For example, they
indicate which columns and rows to use, how often to use them, and what
to do when there are no more unique values.

Use behavior of "Select Newt Row” 3]
Uniqe =
Eachiteraton 3]
Cortinue wihlast b %]

4

To set the Table type parameter properties:

Specify the columns in the table that contains the values for your parameter.
In the Columns section, specify which columns you want to use.

To choose all columns, select Select all columns.

To specify one or more columns by their number, select Columns by number
and enter the column numbers separated by a comma or a dash. The
column number is the index of the column containing your data. For
example, if the data for the parameter is in the table’s first column, select 1.

In the Column delimiter box, select a column delimiter—the character used
to separate the columns in the table. The available delimiters are: comma,
tab, space.
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In the Rows section, specify how many rows to use per iteration in the Rows
per iteration box.

Note: This only relevant when the Update value on field is set to Each
iteration. If Update value on is set to Once, then the same rows will be used
for all iterations. See step 8.

In the First line of data box, select the first line of data to be used during
script execution. To begin with the first line after the header, enter 1. To
display information about the table, including how many rows of data are
available, click Table information.

Specify a row delimiter for your data presentation in the Rows delimiter for
log display box. This delimiter is used to differentiate between rows in the
output logs. If you enable parameter substitution logging, VuGen sends the
substituted values to the Replay log. The row delimiter character in the
Replay log indicates a new row.

In the When not enough rows box, specify a handling method when there
are not enough rows in the table for the iteration. For example, assume that
the table you want to fill has 3 rows, but your data only has two rows.
Choose Parameter will get less rows than required to fill in only two rows.
Choose Use behavior of “Select Next Row” to loop around and get the next
row according the method specified in the Select next row box—Random or
Sequential.

Select a Data Assignment method from the Select next row list to instruct
the Vuser how to select the table data during Vuser script execution. The
options are: Sequential, Random, or Unique. For more information, see
“Choosing Data Assignment Methods for File/Table Type Parameters” on
page 134.

Choose an Update method from the Update value on list. The options are
Each Iteration or Once. For more information, see “Data Assignment and
Update Methods for File/Table Parameters” on page 136.
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9 If you chose to assign data using the Unique method (in step 7):

» When out of values: Specify how to proceed when there is no more
unique data: Abort the Vuser, Continue in a cyclic manner, or Continue
with last value.

> Allocate Vuser values in the Controller (for LoadRunner users only):
Indicate whether you want to manually allocate data blocks for the
Vusers. You can allow the Controller to automatically allocate a block
size or you can specity the desired number of values. Choose
Automatically allocate block size or Allocate x values for each Vuser. For
the second option, specify the number of values to allocate.

To track this occurrence, enable the Extended Log > Parameter
Substitution option in the Log Run-Time settings. When there is not
enough data, VuGen writes a warning message to the Vuser log "No more
unique values for this parameter in table <table_name>".

Choosing Data Assignment Methods for File/Table Type
Parameters

134

When using values from a file, VuGen lets you specify the way in which you
assign data from the source to the parameters. The following methods are
available:

> Sequential
» Random

» Unique

Sequential
The Sequential method assigns data to a Vuser sequentially. As a running
Vuser accesses the data table, it takes the next available row of data.

If there are not enough values in the data table, VuGen returns to the first
value in the table, continuing in a loop until the end of the test.
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Random

The Random method assigns a random value from the data table to each
Vuser at the start of the test run.

When running a scenario, session step, or Business Process Monitor profile,
you can specify a seed number for random sequencing. Each seed value
represents one sequence of random values used for test execution.
Whenever you use this seed value, the same sequence of values is assigned
to the Vusers in the scenario or session step. You enable this option if you
discover a problem in the test execution and want to repeat the test using
the same sequence of random values.

For more information refer to the LoadRunner Controller User’s Guide, Tuning
Console, Performance Center, and Application Management documentation.

Unique

The Unique method assigns a unique sequential value to the parameter for
each Vuser.

In this case you must make sure there is enough data in the table for all the
Vusers and their iterations. If you have 20 Vusers and you want to perform 5
iterations, your table must contain at least 100 unique values.

If there are not enough values in the data table, you can instruct VuGen
how to proceed. For more details, see “Setting Properties for File Type
Parameters” on page 130, or “Setting Properties for Table Type Parameters”
on page 132.
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Data Assignment and Update Methods for File/Table
Parameters

For File and Table type parameters, the Data Assignment method that you
select, together with your choice of Update method, affect the values that
the Vusers use to substitute parameters during the scenario or session step
run.

The following table summarizes the values that Vusers use depending on
which Data Assignment and Update properties you selected:

Update Method

Data Assignment Method

Sequential

Random

Unique

Each iteration

The Vuser takes
the next value
from the data
table for each
iteration.

The Vuser takes a
new random value
from the data
table for each
iteration.

The Vuser takes
the next unique
value from the
data table for
each iteration.

Each occurrence
(Data Files only)

The Vuser takes
the next value
from the data
table for each
occurrence of the
parameter, even
if it is within the
same iteration.

The Vuser takes a
new random value
from the data
table for each
occurrence of the
parameter, even
if it is within the
same iteration.

The Vuser takes a
new unique value
from the data
table for each
occurrence of the
parameter, even
if it is within the
same iteration.

Once

The value
assigned in the
first iteration is
used for all
subsequent
iterations for
each Vuser.

The random
value assigned in
the first iteration
is used for all
iterations of that
Vuser.

The unique value
assigned in the
first iteration is
used for all
subsequent
iterations of the
Vuser.
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Examples

Assume that your table/file has the following values:
Kim; David; Michael; Jane; Ron; Alice; Ken; Julie; Fred

If you chose to assign data using the Sequential method, then:

» If you choose to update on Each iteration, all the Vusers use Kim in the
first iteration, David in the second iteration, Michael in the third
iteration, and so on.

» If you choose to update on Each occurrence, all the Vusers use Kim in the
first occurrence, David in the second occurrence, Michael in the third
occurrence, and so on.

» If you choose to update Once, all Vusers take Kim for all iterations.

If there are not enough values in the data table, VuGen returns to the first
value in the table, continuing in a loop until the end of the test.

If you chose to assign data using the Random method, then:

» If you choose to update on Each iteration, the Vusers use random values
from the table for each iteration.

» If you choose to update on Each occurrence, the Vusers use random
values for each occurrence of the parameter.

» If you choose to update Once, all Vusers take the first randomly assigned
value for all the iterations.

If you chose to assign data using the Unique method, then:

» If you choose to update on Each iteration, for a test run of 3 iterations,
the first Vuser takes Kim in the first iteration, David in the second, and
Michael in the third. The second Vuser takes Jane, Ron, and Alice. The
third Vuser, Ken, Julie, and Fred.

» If you choose to update on Each occurrence, then the Vuser uses a
unique value from the list for each occurrence of the parameter.

» If you choose to update Once, the first Vuser takes Kim for all iterations,
the second Vuser takes David for all iterations, and so on.

137



Part 1l « Working with VuGen

Vuser Behavior in the Controller (LoadRunner Only)

When you set up a scenario to run a parameterized script, you can instruct
the Vusers how to act when there are not enough values. The following
table summarizes the results of a scenario using the following parameter

settings:

» Select next row = Unique

» Update Value on = Each iteration

» When out of values = Continue with last value

Situation Duration Resulting Action

More iterations | Run until When the unique values are finished, each

than values completion Vuser continues with the last value, but a
warning message is sent to the log indicating
that the values are no longer unique.

More Vusers Run Vusers take all of the unique values until they

than values indefinitely are finished. Then the test issues an error

or Run for ... | message Error: Insufficient records for param

<param_name> in table to provide the Vuser
with unique data. To avoid this, change the
When out of values option in the Parameter
properties or the Select next row method in
the Parameter properties.

One of two Run The parameter that ran out of values,

parameters are | indefinitely continues in a cyclic manner until the values

out of values or Run for ... | of the second parameter are no longer unique.
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Setting Parameter Properties

A parameter is defined according to the type of information it replaces.

This chapter describes:

Y Y Y Y Y

About Setting Parameter Properties

Setting Properties for Internal Data Parameter Types
Setting Properties for User-Defined Functions
Customizing Parameter Formats

Selecting an Update Method

About Setting Parameter Properties

When you define a parameter’s properties, you specify the source for the
parameter data. You define properties for any one of the following data

source types:

Internal Data Parameter
Types

Data that is generated internally by the Vuser:
Date/Time, Group Name, Iteration Number,
Load Generator Name, Random Number,
Unique Number, and Vuser ID.

User-Defined Functions

Data that is generated using a function from an
external DLL.

Data Files and Data Tables

Data that is contained in a file—either an
existing file or one that you create with VuGen
or MS Query.
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This chapter describes how to assign properties to Internal Data and User-
Defined Function parameters.

For information on defining properties for Table or File type parameters, see
Chapter 9, “File and Table Type Parameters.”

Setting Properties for Internal Data Parameter Types

124

Y Y Y Y Y Y Y

This section discusses setting the properties for data that is generated
internally by the Vuser. Internal data includes data such as:

Date/Time

Group Name
Iteration Number
Load Generator Name
Random Number
Unique Number

Vuser ID
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Date/Time

Date/Time replaces the parameter with the current date and/or time. To
specify a date/time format, you can select a format from the format list or
specify your own format. The format should correspond to the date/time
format recorded in your script.

Dot o

Each occunence =]

VuGen lets you set an offset for the date/time parameter. For example, if you
want to test a date next month, you set the date offset to 30 days. If you
want to test your application for a future time, you specify a time offset. You
can specify a forward, future offset (default) or a backward offset, a date or
time that already passed. In addition, you can instruct VuGen to use date
values for work days only, excluding Saturdays and Sundays.
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The following table describes the date/time symbols:

Symbol Description

C complete date and time in digits

3+
0

complete date as a string and time

hours (24 hour clock)

hours (12 hour clock)

minutes

seconds

AM or PM

day

month in digits (01-12)

month as a string - short format (e.g. Dec)

month as a string - long format (e.g. December)

year in short format (e.g. 03)

<~ |m|o g jale vz ||z

year in long format (e.g. 2003)

To set the properties for Date/Time parameters:

Select one of the existing date/time formats or create a new format. You can
view a sample of how VuGen will display the value, in the Sample (Current
time) box. For information on customizing parameter formats, see
“Customizing Parameter Formats” on page 135.

To set a date and time offsets, select Offset Parameter by and specify the
desired offset for the date and time values.

To instruct VuGen to use working day dates only, excluding weekends, select
Working days only. To indicate a negative offset to test a date prior to the
current, select Prior to current date.

Select an update method, instructing the Vuser when to update parameter
values—Each occurrence, Each iteration, or Once. For more information, see
“Selecting an Update Method” on page 136.

Click Close to accept the settings and close the Parameter Properties dialog
box.
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Group Name

Group Name replaces the parameter with the name of the Vuser Group. You
specify the name of the Vuser Group when you create a scenario or session
step. When you run a script from VuGen, the Group name is always None.

GroupName 7]

To set properties for the Group Name parameter type:

1 Select one of the available formats or create a new one. You select a format
to specify the length of the parameter string. For details, see “Customizing
Parameter Formats” on page 135.

2 Click Close to accept the settings and close the Parameter Properties dialog
box.
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Iteration Number

Iteration Number replaces the parameter with the current iteration number.

Iteration Mumber |—

To set the properties for the Iteration Number parameter type:

1 Select one of the available formats or create a new one. You select a format
to specify the length of the parameter string. For details, see “Customizing
Parameter Formats” on page 135.

2 Click Close to save the settings and close the Parameter Properties dialog
box.
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Load Generator Name

Load Generator Name replaces the parameter with the name of the Vuser
script’s load generator. The load generator is the computer on which the
Vuser is running.

Load Generator Mame |—

To set the properties for the Load Generator Name parameter type:

1 Select one of the available formats or create a new one. You select a format
to specify the length of the parameter string. For details, see “Customizing
Parameter Formats” on page 135.

2 (Click Close to save the settings and close the Parameter Properties dialog
box.
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Random Number

Random Number replaces the parameter with a random number. You set a
range of numbers by specifying minimum and maximum values.

You can use the Random Number parameter type to sample your system'’s
behavior within a possible range of values. For example, to run a query for
50 employees, where employee ID numbers range from 1 through 1000,
create 50 Vusers and set the minimum to 1 and maximum to 1000. Each
Vuser receives a random number, from within the range of 1 to 1000.

Barameter type: IF!andom Mumber j
Fiandor range: Mir: I'I
Mas: |1 il
Sample value: I'”
MHumber format: Zly

03
04
05
06

Ll L LD

Update value on: IEach oCCuence

To set the properties for the Random Number parameter type:

Enter a range defining the set of possible parameter values. You specify
minimum and maximum values for the range of random numbers.

Select a Number format, indicating the length of the random number.
Specify %01lu (or %lu) for one digit, %02lu for two digits, and so on. You
can view a sample of how VuGen will display the value, in the Sample value
box.

Select an update method, instructing the Vuser when to update parameter
values—Each occurrence, Each iteration, or Once. For more information, see
“Selecting an Update Method” on page 136.

Click Close to accept the settings and close the Parameter Properties dialog
box.
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Unique Number

Unique Number replaces the parameter with a unique number.

When you create a Unique Number type parameter, you specify a start
number and a block size. The block size indicates the size of the block of
numbers assigned to each Vuser. Each Vuser begins at the bottom of its
range and increments the parameter value for each iteration. For example, if
you set the Start number at 1 with a block of 500, the first Vuser uses the
value 1 and the next Vuser uses the value 501, in their first iterations.

The number of digits in the unique number string together with the block
size determine the number of iterations and Vusers. For example, if you are
limited to five digits using a block size of 500, only 100,000 numbers (O-
99,999) are available. It is therefore possible to run only 200 Vusers, with
each Vuser running 500 iterations.

Parameter type: IUnique Number j

Mumber range:  Stark: I‘I

Block size: I‘I 0o

Sample walue: I'I

Humber format: Izm d

Update walue an: IEach iteration

=l
‘When out of ICDntinue with lazt value j

You can also indicate what action to take when there are no more unique
numbers in the block: Abort Vuser, Continue in a cyclic manner, or Continue
with last value (default).

You can use the Unique Number parameter type to check your system'’s
behavior for all possible values of the parameter. For example, to perform a
query for all employees, whose ID numbers range from 100 through 199,
create 100 Vusers and set the start number to 100 and block size to 100.
Each Vuser receives a unique number, beginning with 100 and ending with
199.
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Note: VuGen creates only one instance of Unique Number type parameters.
If you define multiple parameters and assign them the Unique Number
Parameter type, the values will not overlap. For example, if you define two
parameters with blocks of 100 for 5 iterations, the Vusers in the first group
use 1, 101, 201, 301, and 401. The Vusers in the second group use 501, 601,
701, 801, and 901.

To set the properties for the Unique Number parameter type:

Enter a start number and the desired block size. For example, if you want
500 numbers beginning with 1, specify 1 in the Start box, and 500 in the
Block size per Vuser box.

Select a Number format, indicating the length of the unique number.
Specify %01d (or %d) for one digit, %02d for two digits, and so on. You can
view a sample of how VuGen will display the value, in the Sample value
box.

Select an update method, instructing the Vuser when to update parameter
values—Each occurrence, Each iteration, or Once. For more information, see
“Selecting an Update Method” on page 136.

Indicate what to do when there are no more unique values, in the When out
of values box: Abort Vuser, Continue in cyclic manner, or Continue with last
value.

Note: (For LoadRunner users!)

When scheduling a scenario in the Controller, the When out of values
option only applies to the Run for HH:MM:SS option in the Schedule
Builder’s Duration tab. It is ignored for the Run until completion option.

Click Close to accept the settings and close the Parameter Properties dialog
box.
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Vuser ID

Note: This parameter type applies primarily to LoadRunner users.

Vuser ID replaces the parameter with the ID number assigned to the Vuser
by the Controller during a scenario run, or the Console during a session step
run. When you run a script from VuGen, the Vuser ID is always -1.

Note: This is not the ID number that appears in the Vuser window—it is a
unique ID number generated at runtime.

To set the properties for the Vuser ID parameter type:

Select one of the available formats or create a new one. You select a format
to specify the length and structure of the parameter string. For details, see
“Customizing Parameter Formats” on page 135.

Click Close to accept the settings and close the Parameter Properties dialog
box.
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Setting Properties for User-Defined Functions

In the Parameter Properties dialog box, select User Defined Function from
the Parameter type list.

Uzer Defined Function |—
MyFunctionM ame

I

Each ocounrence |—

To set the properties for user-defined functions:

1 Specify the function name in the Function Name box. Use the name of the
function as it appears in the DLL file.

2 In the Library Names section, specify a library in the relevant Library box. If
necessary, locate the file using the Browse command.

3 Select an update method for the values. For more information on update
methods for user-defined functions, see “Selecting an Update Method” on
page 136.
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Customizing Parameter Formats

For most data types, you can customize a format for a parameter by selecting
an existing format or specifying a new one.

Note: The parameter format should match the recorded values. If the format
of the parameter differs from the format of the original recorded value, the
script may not run correctly.

The format specifies the length and structure of the resulting parameter
string. The resulting parameter string is the actual parameter value together
with any text that accompanies the parameter. For example, if you specify a
format of “%05s,” a Vuser ID of 5 is displayed as “00005,” padding the single
digit with four zeros. To pad the number with blank spaces, specify the
number of spaces without a “0.” For example, %4s adds blank spaces before
the Vuser ID so that the resulting parameter string is 4 characters long.

You can specify a text string before and after the actual parameter value.

For example, if you specify a format of “Vuser No: %03s,” then a Vuser ID of
1 is displayed as “Vuser No: 001.”

You can add and delete formats for the following parameter types:
Date/Time; Group Name; Iteration Number; Load Generator Name; Vuser
ID.

To add a format to a parameter type:

1 In the Parameter Properties dialog box, select the parameter type that you
want to format.

2 Enter the format symbols in the editable box and click Add Format.

Note: When you add a format to the list, VuGen saves it with the Vuser,
making it available for future use.
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To delete a format:

In the Parameter Properties dialog box, select an existing format from the
list, and click Delete format.

To restore the original formats:

Click Reset formats.

Selecting an Update Method

136

When using several of the parameter types, VuGen lets you specify how to
update the values for the parameters. To set an Update method, select a
method from the Update value on list. The available update methods are:

» Each Occurrence
» Each Iteration

» Once

Each Occurrence

The Each occurrence method instructs the Vuser to use a new value for each
occurrence of the parameter. This is useful when the statements using a
parameter are unrelated. For example, for random data, it may be useful to
use a new value for each occurrence of the parameter.

Each Iteration

The Each iteration method instructs the Vuser to use a new value for each
script iteration. If a parameter appears in a script several times, the Vuser
uses the same value for all occurrences of the parameter, for the entire
iteration. This is useful when the statements using a parameter are related.

Note: If you create an action block with parameters using its own iteration
count—if you instruct VuGen to update their values each iteration, it refers
to the global iteration and not the block iteration. For more information
about action blocks, see “Creating Action Blocks” on page 151.
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Once

The Once method instructs the Vuser to update the parameter value only
once during the scenario or session step run. The Vuser uses the same
parameter value for all occurrences and all iterations of the parameter. This
type may be useful when working with dates and times.
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Correlating Statements

You can optimize Vuser scripts by correlating statements. VuGen'’s
Correlated Query feature allows you to link statements by using the results
of one statement as input for another.

This chapter describes:
About Correlating Statements
Using Correlation Functions for C Vusers

Using Correlation Functions for Java Vusers

Comparing Vuser Scripts using WDiff

Y Y Y Y Y

Modifying Saved Parameters

The following information applies to all types of Vuser scripts except for
GUL

About Correlating Statements
The primary reasons for correlating statements are:

> to simplify or optimize your code

For example, if you perform a series of dependent queries one after another,
your code may become very long. To reduce the size of the code, you can
nest the queries, but then you lose precision and the code becomes complex
and difficult to understand. Correlating the statements enables you to link
queries without nesting.
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> to generate dynamic data

Many applications and Web sites identify a session by the current date and
time. If you try to replay a script, it will fail because the current time is
different than the recorded time. Correlating the data enables you to save
the dynamic data and use it throughout the scenario or session step run.

to accommodate unique data records

Certain applications (for example databases) require the use of unique
values. A value that was unique during recording is no longer unique for
script execution. For example, suppose you record the process of opening a
new bank account. Each new account is assigned a unique number which is
unknown to the user. This account number is inserted into a table with a
unique key constraint during recording. If you try to run the script as
recorded, it tries to create an account with the recorded number, rather than
a new unique number. An error will result because the account number
already exists.

If you encounter an error when running your script, examine the script at
the point where the error occurred. In many cases, a correlated query will
solve the problem by enabling you to use the results of one statement as
input to another.

The main steps in correlating a script are:

Determine which value to correlate.

For most protocols, you can view the problematic statements in the
Execution log. You double-click an error message and jump directly to its
location.

Alternatively, you can use the WDiff utility distributed with VuGen to
determine the inconsistencies within your script. For more information, see
“Comparing Vuser Scripts using WDitf” on page 144.
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2 Save the results.

You save the value of a query to a variable using the appropriate function.
The correlating functions are protocol-specific. Correlation function names
usually contain the string save_param, such as web_reg_save_param and
Irs_save_param. Refer to the specific protocol chapters for an explanation
on how to perform correlation. In several protocols, such as database and
Web, VuGen automatically inserts the functions into your script.

3 Reference the saved values.
Replace the constants in the query or statement with the saved variables.
Several protocols have built-in automatic or partially automated correlation:
» For Java language Vusers, see Chapter 19, “Correlating Java Scripts.”
» For Database Vusers, see Chapter 24, “Correlating Database Vuser Scripts.”

» For Web Vusers, see Chapter 46, “Setting Correlation Rules for Web Vuser
Scripts.”

» For COM Vusers, see Chapter 31, “Understanding COM Vuser Scripts.”

Using Correlation Functions for C Vusers

To correlate statements for protocols that do not have specific functions,
you can use the C Vuser correlation functions. These functions can be used
for all C-type Vusers, to save a string to a parameter and retrieve it when
required. For similar functions for Java, Corba-Java, or RMI-Java Vusers, see
“Using Correlation Functions for Java Vusers” on page 143.

Ir_eval_string Replaces all occurrences of a parameter with
its current value.

Ir_save_string Saves a null-terminated string to a parameter.

Ir_save_var Saves a variable length string to a parameter.

For additional information about the syntax of these functions, refer to the
Online Function Reference.
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Using Ir_eval_string

In the following example, Ir_eval_string replaces the parameter row_cnt
with its current value. This value is sent to the Output window using
Ir_output_message.

Ird_stmt(Csr1, "select count(*) from employee”, -1, 1 /*Deferred®/, ...);

Ird_bind_col(Csr1, 1, &COUNT_D1, 0, 0);

Ird_exec(Csr1, 0, 0, 0, 0, 0);

Ird_save_col(Csr1, 1, 1, 0, "row_cnt");

Ird_fetch(Csr1, 1, 1, 0, PrintRow2, 0);

Ir_output_message("value: %s", Ir_eval_string("The row count is:
<row_cnt>"));

Using Ir_save_string

To save a NULL terminated string to a parameter, use Ir_save_string. To save
a variable length string, use Ir_save_var and specify the length of the string
to save.

In the following example, Ir_save_string assigns 777 to a parameter emp_id.
This parameter is then used in another query or for further processing.

Ird_stmt(Csr1, "select id from employees where name='John™,...);
Ird_bind_col(Csr1,1,&ID_D1,...);

Ird_exec(Csr1, ...);

Ird_fetch(Csr1, 1, ...);

/* GRID showing returned value "777" */

Ir_save_string("777", "emp_id");
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Using Correlation Functions for Java Vusers

To correlate statements for Java, CORBA-Java, and RMI-Java Vusers, you can
use the Java Vuser correlation functions. These functions may be used for all
Java type Vusers, to save a string to a parameter and retrieve it when

required.

Ir.eval_string Replaces a parameter with its current value.
Ir.eval_data Replaces a parameter with a byte value.
Ir.eval_int Replaces a parameter with an integer value.
Ir.eval_string Replaces a parameter with a string.
Ir.save_data Saves a byte as a parameter.

Ir.save_int Saves an integer as a parameter.
Ir.save_string Saves a null-terminated string to a parameter.

When recording a CORBA-Java or RMI-Java script, VuGen performs
correlation internally. For more information, see Chapter 19, “Correlating
Java Scripts.”

Using the Java String Functions
When programming Java Vuser scripts, you can use the Java Vuser string
functions to correlate your scripts.

In the following example, Ir.eval_int substitutes the variable ID_num with
its value, defined at an earlier point in the script.

Irmessage(" Track Stock: " + Ir.eval_int(ID_num));

In the following example, Ir.save_string assigns John Doe to the parameter
Student. This parameter is then used in an output message.

Ir.save_string("John Doe", "Student");

...

Ir.message("Get report card for " + Ir.eval_string("<Student>"));
classroom.getReportCard
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Comparing Vuser Scripts using WDiff

A useful tool in determining which values to correlate is WDiff. This utility

lets you compare recorded scripts and results to determine which values
need to be correlated.

If you are working with other protocols, you can view the Execution log to
determine where the script failed and then use the WDiff utility to assist you
in locating the values that need to be correlated.

To use WDiff effectively, you record the identical operation twice, and
compare the scripts (or data files for Tuxedo, WinSock, and Jolt). WDiff
displays differences in yellow. Note that not all differences indicate a value
to correlate. For example, certain receive buffers that indicate the time of
execution do not require correlation.

To search for correlations using WDiff:

Record a script and save it.

Create a new script and record the identical operations. Save the script.
Select the section you want to compare (Actions, data.ws, and so forth).

Select Tools > Compare with Vuser. The Open Test box opens.

i A W N =

Specify a Vuser script for comparison (other than the one in the current
VuGen window) and click OK. WDiff opens and the differences between the
Vuser scripts are highlighted in yellow.

= IWDiff M= 3
File Edit “iew Spit Options Info Help
| DATEMP\Recording_4 | DATEMPReplay_5 El

<area shape="rect" coord|{area shape="rect"” coord
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6 To display the differences only, double-click in the WDiff window.

1 WDiff I [=] B3
File Edit “iew 5Split Options Info Help
R:\LR_TESTS\ws_killdrdata.us R:ALR_TESTSA\ws_kill2idata.ws
PID 1 "Last login: Thu Sep 3 16:15 "Last login: Wed Sep 2 108:38
THE 82 pts/ 18 88 cliockyr " 13546 pts/17 a:82 tcsh\l‘\!_'
PID2 ———— " 145469 pts/18 B:82 tcshyry " 13579 pis/Aiy B:88 clockir
146082 "13546"
"hH 62" 3546 -|
KT 'l 4

7 Determine which values need to be correlated.

Note that in the above example, WDiff is comparing the data.ws from two
Winsock Vuser scripts. In this instance, the value to be correlated is the PID
for the clock processes, which differs between the two recordings.

To continue with correlation, refer to the appropriate section:

» For Java language Vusers, see Chapter 19, “Correlating Java Scripts.”

» For Database Vusers, see Chapter 24, “Correlating Database Vuser
Scripts.”

» For Web Vusers, see Chapter 46, “Setting Correlation Rules for Web
Vuser Scripts.”

» For COM Vusers, see Chapter 31, “Understanding COM Vuser Scripts.”
» For Tuxedo Vusers, see Chapter 69, “Developing Tuxedo Vuser Scripts.”

» For WinSock Vusers, see Chapter 27, “Working with Windows Socket
Data.”
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Modifying Saved Parameters

146

After you save a value to a parameter, you may need to modify it before
using it in your script. If you need to perform arithmetical operations on a
parameter, you must change it from a string to an integer using the atoi or
atol C functions. After you modify the value as an integer, you must convert
it back to a string to use the new variable in your script.

In the following WinSock example, the data at offset 67 was saved to the
parameter, param1. Using atol, VuGen converted the string to a long integer.
After increasing the value of param1 by one, VuGen converted it back to a
string using sprintf and saved it as a new string, new_param1. The value of
the parameter is displayed using Ir_output_message. This new value may be
used at a later point in the script.

Irs_receive("socket2", "buf47", LrsLastArg);Irs_save_param("socket2",
NULL, "param1", 67, 5);

Ir_output_message ("param1: %s", Ir_eval_string("<param1>"));

sprintf(new_param1, "value=%Id", atol(Ir_eval_string("<param1>")) + 1);

Ir_output_message("ID Number:"%s" Ir_eval_string("new_param1"));
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Configuring Run-Time Settings

Y Y Y Y Y Y Y Y Y'Y

After you record a Vuser script, you configure the run-time settings for the
script. These settings specify how the script behaves when it runs.

This chapter describes:

About Run-Time Settings

Configuring Run Logic Run-Time Settings (multi-action)
Pacing Run-Time Settings

Configuring Pacing Run-Time Settings (multi-action)
Setting Pacing and Run Logic Options (single action)
Configuring the Log Run-Time Settings

Configuring the Think Time Settings

Configuring Additional Attributes Run-Time Settings
Configuring Miscellaneous Run-Time Settings

Setting the VB Run-Time Settings

The following information applies to all types of Vuser scripts except for
GUL
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About Run-Time Settings

148

After you record a Vuser script, you can configure its run-time settings. The
run-time settings define the way that the script runs. These settings are
stored in the file default.cfg, located in the Vuser script directory. Run-time
settings are applied to Vusers when you run a script using VuGen, the
Controller, Tuning Console, or Administration Console.

Configuring run-time settings allows you to emulate different kinds of user
activity. For example, you could emulate a user who responds immediately
to output from the server, or a user who stops and thinks before each
response. You can also configure the run-time settings to specify how many
times the Vuser should repeat its set of actions.

You use the Run-Time Settings dialog box to display and configure the run-
time settings tree. You can open these settings in one of the following ways:

» Click the Run-Time Settings button on the VuGen toolbar.

» Press the keyboard shortcut key F4.

» Choose Vuser > Run-Time Settings.

You can also modify the run-time settings from the LoadRunner Controller

or the Tuning Module. For more information, refer to the product’s
documentation.

Note: For LoadRunner, the default run-time setting support the debugging
environment of VuGen and the load testing environment of the Controller.
The default settings are:

Think Time: Off in VuGen and Replay as Recorded in the Controller.
Log: Standard in VuGen and off in the Controller.

Download non-HTML resources: Enabled in VuGen and the Controller.
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The General run-time settings described in this chapter, apply to all types of
Vuser scripts. They include:

» Run Logic (Iterations)
» Pacing

> Log

» Think Time

» Miscellaneous

>

Additional Attributes (Tuning Module only)

For protocols that do NOT support multiple actions, such as WinSocket and
Database (Oracle 2-tier, Sybase, MSSQL, and so on), the Iteration and Pacing
options are both handled from the Pacing tab. Many protocols have
additional run-time settings. For information about the specific run-time
settings for these protocols, see the appropriate sections.

Configuring Run Logic Run-Time Settings (multi-action)

Note: The following section only applies to protocols that work with
multiple actions. If the Run Logic node exists under the run-time settings, it
is a multiple action protocol. For single action protocols, see “Setting Pacing
and Run Logic Options (single action)” on page 157.

Every Vuser script contains three sections: vuser_init, Run (Actions), and
vuser_end. You can instruct a Vuser to repeat the Run section when you run
the script. Each repetition is known as an iteration.

The vuser_init and vuser_end sections of a Vuser script are not repeated when
you run multiple iterations.
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Open the Run-Time Settings and select the General:Run Logic node.

@ Action
@ Action

Number of Iterations: The number of iterations. The Vusers repeat all of the
Actions the specified number of times.

Note: For the LoadRunner Controller and Tuning Module: If you specity a
scenario or session step duration in the Scheduling settings, they override
the Vuser iteration settings. This means that if the duration is set to five
minutes (the default setting), the Vusers will continue to run as many
iterations as required for five minutes, even if the run-time settings specify
only one iteration.

When you run scripts with multiple actions, you can indicate how to
execute the actions, and how the Vuser executes them:

Action Blocks: Action blocks are groups of actions within your script. You
can set the properties of each block independently—its sequence, iterations,
and weighting.

Sequence: You can set the order of actions within your script. You can also
indicate whether to perform actions sequentially or randomly.
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Iterations: In addition to setting the number of iterations for the entire Run
section, you can set iterations for individual actions or action blocks. This is
useful, for example, in emulating a commercial site where you perform
many queries to locate a product, but only one purchase.

Weighting: For action blocks running their actions randomly, you can set
the weight or percentage of each action within a block.

Creating Action Blocks

Action blocks are groups of actions within the Vuser script. You can create
separate action blocks for groups of actions, adding the same action to
several blocks. You can instruct VuGen to execute action blocks or
individual actions sequentially or randomly. In the default sequential mode,
the Vuser executes the blocks or actions in the order in which they appear in
the iteration tree view.

In the following example, BlockO performs a deposit, Block1 performs a
transfer, and Block2 submits a balance request. The Login and Logout actions
are common to the three blocks.

= om
‘ wuzer_inik
23 Run(x10]
£l J# Blockn
© g Login
@ Deposit
. @@ Logout
E--|# Blacki
. i@ Login
@ Transfe
. i@ Logout
E--J#® Block2
@ Login
@ Balance
ol |_ooout
-8 End

@ yuser_end

You configure each block independently—its sequence and iterations.
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To configure actions and action blocks:

1 Create all of the desired actions through recording or programming.

Open the Run-Time setting. Select the General:Run Logic node.

3 Add a new action block. Click Insert Block. VuGen inserts a new Action

O ® N &

block at the insertion point with the next available index (BlockO, Block1,
Block2).

Add actions to the block. Click Insert Action. The Select Actions list opens.

Select Actions E3

0K I Cancel

Select an action to add to the block and click OK. VuGen inserts a new
action into the current block or section.

Repeat step 3 for each action you want to add to the block.
To remove an action or an action block, select it and click Delete.
Click Move Up or Move Down to modify an item’s position.

Click Properties to set the number of iterations and run logic of the actions.
The Run Properties dialog opens.

Run Properties | ]

Fun logic: IF’iandDm j

[terations: I5 i’
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Select Sequential or Random from the Run Logic list, indicating to VuGen
whether to run the actions sequentially or randomly.

Specity the number of iterations in the Iterations box. Note that if you
define parameters within the action block, and you instruct VuGen to
update their values each iteration, it refers to the global iteration—not the
individual block iteration.

Click OK.

For blocks with Random run logic, set the weighting of each action. Right-
click an action and choose Properties. The Action Properties dialog opens.

Action Properties | ]

Fandom percents: 33

(0] | Cancel |

Specify the desired percent for the selected block or action. In the Random
Percents box, specify a percentage for the current action. The sum of all
percentages must equal 100.

Repeat the above steps for each element whose properties you want to set.
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Pacing Run-Time Settings
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Note: The following section only applies to protocols that work with
multiple actions. If the Run Logic node exists under the run-time settings, it
is a multiple action protocol. For single action protocols, see “Setting Pacing
and Run Logic Options (single action)” on page 157.

The Pacing Run-Time settings let you control the time between iterations.
The pace tells the Vuser how long to wait between iterations of your actions.
You instruct the Vusers to start each iteration using one of the following
methods:

> As soon as the previous iteration ends.
» After the previous iteration ends with a fixed/random delay of ...

» At fixed/random intervals, every .../ to ... seconds.

As soon as the previous iteration ends: The new iteration begins as soon as
possible after the previous iteration ends.

After the previous iteration ends with a fixed or random delay of ...: Starts
each new iteration a specified amount of time after the end of the previous
iteration. Specify either an exact number of seconds or a range of time. For
example, you can specify to begin a new iteration at any time between 60
and 90 seconds after the previous iteration ends.

When you run the script, VuGen shows the time the Vuser waited between
the end of one iteration and the start of the next one, in the Execution Log.

At fixed or random intervals, every ... [to ...] seconds: You specify the time
between iteration—either a fixed number of seconds or a range of seconds
from the beginning of the previous iteration. For example, you can specify
to begin a new iteration every 30 seconds, or at a random rate ranging from
30 to 45 seconds from the beginning of the previous iteration. Each
scheduled iterations will only begin when the previous iteration is
complete.
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Each scheduled iteration will only begin when the previous iteration is
complete. When you run the script, VuGen shows the time the Vuser waited
between the end of one iteration and the start of the next one, in the
Execution Log.

For example, assume that you specify to start a new iteration every four
seconds:

» If the first iteration takes three seconds, the Vuser waits one second.

» If the first iteration takes two seconds to complete, the Vuser waits two
seconds.

» If the first iteration takes 8 seconds to complete, the second iteration will
start 8 seconds after the first iteration began. VuGen displays a message
in the Execution Log to indicate that the iteration pacing could not be
achieved.

For further instruction about setting the Pacing options, see “Configuring
Pacing Run-Time Settings (multi-action)” on page 156.
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Configuring Pacing Run-Time Settings (multi-action)
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You use the Pacing options to pace your actions by setting the time intervals
between iterations.

To set the pacing between iterations:

1 Open the Run-Time Settings and select the General:Pacing node.

4 [ clelEar S

& ifies o o0 2

2 In the Start New lteration section, select one of the following options:

» As soon as the previous iteration ends
» After the previous iteration ends

» At fixed or random intervals

3 For the After the previous iteration ends option:

» Select a delay type: fixed or random.

» Specify a value for fixed, or a range of values for the random delay.

4 For the At ... intervals option:

» Select a interval type: fixed or random.

» Specify a value for fixed, or a range of values for the random interval.

5 Click OK.
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Setting Pacing and Run Logic Options (single action)

Note: The following section only applies to protocols that work with single
actions—not multiple actions. If there is a Pacing node and not a Run Logic
node under the General run-time settings, it is a single action protocol.

You can instruct a Vuser to repeat the Action section when you run the
script. Each repetition is known as an iteration. The vuser_init and vuser_end
sections of a Vuser script are not repeated when you run multiple iterations.

To set the iteration and pacing preferences:

1 Click the Run-Time Settings button on the VuGen toolbar or select Vuser >
Run-Time Settings. Click the Pacing node to display the iteration and
pacing options.

2 Specify the number of iterations in the Iteration Count box. The Vuser
repeats all of the Actions the specified number of times.
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3 In the Start New lteration section, select one of the following options:

> As soon as the previous iteration ends

» After the previous iteration ends

> At fixed or random intervals

For the After the previous iteration ends option:

» Select a delay type: fixed or random.

» Specify a value for fixed, or a range of values for the random delay.
For the At ... intervals option:

» Select a interval type: fixed or random.

» Specity a value for fixed, or a range of values for the random interval.
Click OK.

For an overview of the pacing options, see “Pacing Run-Time Settings” on
page 154.

Configuring the Log Run-Time Settings

158

During execution, Vusers log information about themselves and their
communication with the server. In a Windows environment, this
information is stored in a file called output.txt in the script directory. In
UNIX environments, the information is directed to the standard output.
The log information is useful for debugging purposes.

The Log run-time settings let you determine how much information is
logged to the output. You can select Standard or Extended log, or you can
disable logging completely. Disabling the log is useful when working with
many Vusers. If you have tens or hundreds of Vusers logging their run-time
information to disk, the system may work slower than normal. During
development, enable logging so that you will have information about the
replay. You should only disable logging after verifying that the script is
functional.
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Note: You can program a Vuser script to send messages to an output log by
using the Ir_error_message and Ir_output_message functions.

Click the Run-Time Settings button on select Vuser > Run-Time Settings to
display the Run-Time Settings dialog box. Select the General:Log node to
display the log options.

Enable Logging

This option enables automatic logging during replay—VuGen writes log
messages that you can view in the Execution log. This option only affects
automatic logging and log messages issued through Ir_log message.
Messages sent manually, using Ir_message, Ir_output_message, and
Ir_error_message, are still issued.
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Log Options

The Log run-time settings allows you to adjust the logging level depending
on your development stage.

You can indicate when to send log messages to the log: Send messages only
when an error occurs or Always send messages. During development, you
can enable all logging. Once you debug your script and verify that it is
functional, you can enable logging for errors only.

If you choose to send messages only when errors occur, also known as JIT,
(Just in Time) messaging, you can set an advanced option, indicating the
size of the log cache. See “Setting the Log Cache Size” on page 161.

Setting the Log Detail Level

You can specify the type of information that is logged, or you can disable
logging altogether.

Note: If you set Error Handling to “Continue on error” in the General Run-
Time Settings folder, error messages are still sent to the Output window.

If you modity the script’s Log Detail Level, the behavior of the Ir_message,
Ir_output_message, and Ir_log_message functions will not change—they
will continue to send messages.

Standard Log: Creates a standard log of functions and messages sent during
script execution to use for debugging. Disable this option for large load
testing scenarios, tuning sessions, or profiles.

If the logging level is set to Standard, the logging mode is automatically set
to JIT logging when adding it to a scenario, session step, or profile. If,

however, the logging mode was disabled or set to Extended, then adding the
script to a scenario, session step, or profile will not affect its logging settings.

Extended Log: Creates an extended log, including warnings and other
messages. Disable this option for large load testing scenarios, tuning
sessions, or profiles.
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You can specify which additional information should be added to the
extended log using the Extended log options:

» Parameter substitution: Select this option to log all parameters assigned
to the script along with their values. For more information on
parameters, see Chapter 8, “Working with VuGen Parameters.”

> Data returned by server: Select this option to log all of the data returned
by the server.

» Advanced trace: Select this option to log all of the functions and
messages sent by the Vuser during the session. This option is useful when
you debug a Vuser script.

The degree to which VuGen logs events (Standard, Parameter substitution,
and so forth) is also known as the message class. There are five message
classes: Brief, Extended, Parameters, Result Data, and Full Trace.

You can manually set the message class within your script using the
Ir_set_debug_message function. This is useful if you to want to receive
debug information about a small section of the script only.

For example, suppose you set Log run-time settings to Standard log and you
want to get an Extended log for a specific section of the script. You would
then use the Ir_set_debug_message function to set the Extended message
class at the desired point in your script. You must call the function again to
specify what type of extended mode (Parameter, Result Data, or Full Trace).
Return to the Standard log mode by calling Ir_set_debug message,
specifying Brief mode. For more information about setting the message
class, refer to the Online Function Reference (Help > Function Reference).

Setting the Log Cache Size

The Advanced options for the Log Run-Time settings, let you indicate the

size of the log cache. The log cache stores raw data about the test execution,
to make it available should an error occur. When the contents of the cache
exceed the specified size, it deletes the oldest items. The default size is 1KB.
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The following is the sequence of the logging:

You indicate to VuGen to log messages only when an error occurs, by
selecting Send messages only when an error occurs.

VuGen stores information about the test execution in the log cache without
writing it to a file. If this information exceeds 1 KB, it overwrites the oldest
data. The Execution Log tab also remains empty, since it is a dump of the log
file’s contents.

When an error occurs (either an internal error or a programmed error using
Ir_error_message), VuGen places the contents of the cache into the log file
and Execution Log tab. This allows you to see the events that led up to the

erITOor.

When an error occurs and VuGen dumps its stored cache into the log file,
the actual file size will be greater than the cache size. For example, if your
cache size is 1KB, the log file size may be 50 KB. This is normal and only
reflects the overhead required for formatting the raw data into meaningful
sentences.

Note that in JIT mode, the output of Ir_message and Ir_log_message, are
only sent to the Output window or log file, if their output was in the log
cache at the time of the error. Check the Execution Log for the specified
message strings.

Logging CtLib Server Messages

When you run a CtLib Vuser script, (Sybase CtLib, under the Client Server
type protocols), all messages generated by the CtLib client are logged in the
standard log and in the output file. By default, server messages are not
logged. To enable logging of server messages (for debugging purposes), insert
the following line into your Vuser script:

LRD_CTLIB_DB_SERVER_MSG_LOG;

VuGen logs all server messages in the Standard log.
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To send the server messages to the output (in addition to the Standard log),
type:

LRD_CTLIB_DB_SERVER_MSG_ERR;

To return to the default mode of not logging server errors, type the
following line into your script:

LRD_CTLIB_DB_SERVER_MSG_NONE;

Note: Activate server message logging for only a specific block of code
within your script, since the generated server messages are long and the
logging can slow down your system.

Configuring the Think Time Settings

Vuser think time emulates the time that a real user waits between actions. For
example, when a user receives data from a server, the user may wait several
seconds to review the data before responding. This delay is known as the
think time. VuGen uses Ir_think_time functions to record think time values
into your Vuser scripts. The following recorded function indicates that the
user waited 8 seconds before performing the next action:

Ir_think_time(8);

When you run the Vuser script and the Vuser encounters the above
Ir_think time statement, by default, the Vuser waits 8 seconds before
performing the next action. You can use the Think Time run-time settings to
influence how the Vuser uses the recorded think time when you run the
script.

For more information about the Ir_think_time function and how to modify
it manually, refer to the Online Function Reference (Help > Function
Reference).
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Click the Run-Time Settings button on the VuGen toolbar or select Vuser >
& Run-Time Settings. Select the General:Think Time node to display the Think
Time options:

Run-time Sethings

General
- Pacing
- Log

i Miscellaneous

Think Time Options

By default, when you run a Vuser script, the Vuser uses the think time values
that were recorded into the script during the recording session. VuGen
allows you to use the recorded think time, ignore it, or use a value related to
the recorded time:

Ignore think time: Ignore the recorded think time—replay the script
ignoring all Ir_think_time functions.

Replay the think time: The second set of think times options let you use the
recorded think time:

» As recorded: During replay, use the argument that appears in the
Ir_think_time function. For example, Ir_think_time(10) waits ten seconds.
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> Multiply recorded think time by: During replay, use a multiple of the
recorded think time. This can increase or decrease the think time applied
during playback. For example, if a think time of four seconds was
recorded, you can instruct your Vuser to multiply that value by two, for a
total of eight seconds. To reduce the think time to two seconds, multiply
the recorded time by 0.5.

> Use random percentage of the recorded think time: Use a random
percentage of the recorded think time. You set a range for the think time
value by specifying a range for the think time. For example, if the think
time argument is 4, and you specify a minimum of 50% and a maximum
of 150%, the lowest think time can be two (50%) and the highest value
six (150%).

» Limit think time to: Limit the think time’s maximum value.

Configuring Additional Attributes Run-Time Settings

For the Mercury Tuning Module, you can use the Additional Attributes node
to provide additional arguments for a Vuser script. The Additional Attributes
settings apply to all Vuser script types.

You specify command line arguments that you can retrieve at a later point
during the test run, using Ir_get_attrib_string. Using this node, you can
pass parameters to prepared scripts, enabling you to test and monitor your
servers with different client parameters.
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To set additional attributes:

1 Click the Run-Time Settings button or select Vuser > Run-Time Settings to
display the Run-Time Settings dialog box. Select the General:Additional
Attributes node from the tree in the left pane.

2 Click Add to add a new command line argument entry. Enter the argument
name and its value.

3 Click Remove to remove the selected argument.

Configuring Miscellaneous Run-Time Settings

You can set the following Miscellaneous run-time options for a Vuser script:
Note that the Multithreading and Automatic Transaction options are not
applicable to the Application Management tools.

» Error Handling
» Multithreading

» Automatic Transactions
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Click the Run-Time Settings button or select Vuser > Run-Time Settings to
display the Run-Time Settings dialog box. Select the General:Miscellaneous
node from the tree in the left pane.

The Miscellaneous settings apply to all Vuser script types.

Error Handling

Continue on Error: This setting instructs Vusers to continue script execution
when an error occurs. This option is turned off by default, indicating that
the Vuser will exit if an error occurs.

Fail open transactions on Ir_error_message: This option instructs VuGen to
mark all transactions in which an Ir_error_message function was issued, as
Failed. The Ir_error_message function is issued through a programmed If
statement, when a certain condition is met.

Generate Snapshot on Error: This option generates a snapshot when an
error occurs. You can see the snapshot by viewing the Vuser Log and double-
clicking on the line at which the error occurred.
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It is not recommended to enable both the Continue on Error and Generate
Snapshot on Error options in a load test environment. This configuration
may adversely affect the Vusers’ performance.

Error Handling for Database Vusers

When working with database protocols (LRD), you can control error
handling for a specific segment of a script. To mark a segment, enclose it
with LRD_ON_ERROR_CONTINUE and LRD_ON_ERROR_EXIT statements.
The Vuser applies the new error setting to the whole segment. If you specify
Continue on Error, VuGen issues a messages indicating that it encountered
an error and is ignoring it.

For example, if you enable the Continue on Error feature and the Vuser
encounters an error during replay of the following script segment, it
continues executing the script.

Ird_stmt(Csr1, "select..."... );
Ird_exec(...);

To instruct the Vuser to continue on error for the entire script except for a
specific segment, select the Continue on Error option and enclose the
segment with LRD_ON_ERROR_EXIT and LRD_ON_ERROR_CONTINUE
statements:

LRD_ON_ERROR_EXIT;
Ird_stmt(Csr1, "select..."...);
Ird_exec(...);
LRD_ON_ERROR_CONTINUE;

In addition to the LRD_ON_ERROR statements, you can control error
handling using severity levels. LRD_ON_ERROR statements detect all types of
errors—database related, invalid parameters, and so on. If you want the
Vuser to terminate only when a database operation error occurs (Error Code
2009), you can set a function’s severity level. All functions that perform a
database operation use severity levels, indicated by the function's final
parameter, miDBErrorSeverity.
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VuGen supports the following severity levels:

Definition Meaning Value
LRD_DB_ERROR_SEVERITY_ERROR Terminate script execution
upon database access errors. 0
(default)

LRD_DB_ERROR_SEVERITY_WARNING | Continue script execution
upon database access errors, 1
but issue a warning.

For example, if the following database statement fails (e.g. the table does not
exist), the script execution terminates.

Ird_stmt(Csr1, "insert into EMP values ('Smith',301)\n", -1, 1, 1, 0);

To instruct VuGen to continue script execution, even when a database
operation error occurs, change the statement's severity level from O to 1.

Ird_stmt(Csr1, "insert into EMP values (‘Smith',301)\n", -1, 1, 1, 1);

Note: When you enable Continue on Errot, it overrides the “0” severity
level; script execution continues even when database errors occur. However,
if you disable Continue on Error, but you specify a severity level of “1”,
script execution continues when database errors occur.

Error Handling for RTE Vusers

When working with RTE Vusers, you can control error handling for specific
functions. You insert an Ir_continue_on_error(0); statement before the
function whose behavior you want to change. The Vuser uses the new
setting until the end of the script execution or until another
Ir_continue_on_error statement is issued.
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For example, if you enable the Continue on Error feature and the Vuser
encounters an error during replay of the following script segment, it
continues executing the script.

TE_wait_sync();
TE_type(...);

To instruct the Vuser to continue on error for the entire script, except for the
following segment, select the Continue on Error option and enclose the
segment with Ir_continue_on_error statements, using O to turn off
Continue on Error and 1 to turn it back on:

Ir_continue_on_error(0);
TE_wait_sync();
Ir_continue_on_error(1);

Multithreading

Vusers support multithread environments. The primary advantage of a
multithread environment is the ability to run more Vusers per load
generator. Only threadsafe protocols should be run as threads. (not
applicable to Application Management tools)

Note: The following protocols are not threadsafe: Sybase-Ctlib, Sybase-
Dblib, Informix, Tuxedo, and PeopleSoft-Tuxedo.

» To enable multithreading, click Run Vuser as a thread.

» To disable multithreading and run each Vuser as a separate process, click
Run Vuser as a process.
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The Controller and Tuning Console use a driver program (such as mdrv.exe
or r3vuser.exe) to run your Vusers. If you run each Vuser as a process, then
the same driver program is launched (and loaded) into the memory again
and again for every instance of the Vuser. Loading the same driver program
into memory uses up large amounts of RAM (random access memory) and
other system resources. This limits the numbers of Vusers that can be run on
any load generator.

Alternatively, if you run each Vuser as a thread, the Controller or Tuning
Console launches only one instance of the driver program (such as
mdrv.exe), for every 50 Vusers (by default). This driver process/program
launches several Vusers, each Vuser running as a thread. These threaded
Vusers share segments of the memory of the parent driver process. This
eliminates the need for multiple re-loading of the driver program/process
saves much memory space, thereby enabling more Vusers to be run on a
single load generator.

Automatic Transactions

You can instruct LoadRunner or the Tuning Console (not applicable to
Application Management tools) to handle every step or action in a Vuser
script as a transaction. This is called using automatic transactions.
LoadRunner or the Tuning Console assigns the step or action name as the
name of the transaction. By default, automatic transactions per action are
enabled.

» To disable automatic transactions per action, clear the Define each action
as a transaction check box. (enabled by default)

» To enable automatic transactions per step, check the Define each step as
a transaction check box. (disabled by default)

If you disable automatic transactions, you can still insert transactions
manually during and after recording. For more information on manually
inserting transactions, see Chapter 7, “Enhancing Vuser Scripts.”
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Note: If you require the Vusers to generate breakdown data for diagnostics
(J2EE) during the scenario run, do not use automatic transactions. Instead,
manually define the beginning and end of each transaction.

Setting the VB Run-Time Settings

Before running your Visual Basic script, you indicate which libraries to
reference during replay. VuGen displays a list of all of the libraries stored on
the machine.

You use the Run-Time Settings dialog box to display and configure the run-
time settings. To display the Run-Time Settings dialog box, click the Run-
Time Settings button on the VuGen toolbar.

To set the VBA Run-Time settings:
1 Open the Run-Time Settings dialog box and select the VBA:VBA node.

Run-time Settings E I
—WEB&: VBA
- General
- Pacing — B4 References
- Lag LoadR unmer Pratocol Replay Helper 3
. Think Time LoadRurner Protocol Replay Library
.. Additional attributes e [ 145 Helper COM Component 1.0 Type Library
- Mizcellaneous ﬁ? ] 145 R&DIUS Protocol 1.0 Type Library
- Mebwork [ -] VideoS oft veFlex3 Controls
. Speed Simulation ] &%oung Controls - TimeBox
- Intemet Protacol [ Accessibility
- Prawy [ AccessibilityerObject 1.0 Type Library
.. Preferences ] &ccessibiliy/erl] 1.0 Tope Library
. Download Filkers (] Acrobat Control for Activel
VB [ AcrolEHelper 1.0 Type Library
m [] Active DS (15 Extension DI ;I
—%BA Compiler Optiohs
ebug scrpt throug ugen Only
[~ Deb ipt through WBA IDE [+ Orlw)
I~ OnErar kesp YBA IDE wisible

2 In the VBA References section, select the reference library that you want to
use while running the script. Select a library to display its description and
version in the bottom of the dialog box.
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3 Select the appropriate compiler options:

Select Debug script through VBA IDE to enable debugging through the
Visual Basic IDE (Integrated Development Environment).

Select On Error keep VBA IDE visible to keep the Visual Basic IDE visible
during script execution.

4 Choose OK to apply the run-time settings.
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Configuring Network Run-Time Settings

To simulate the speed over a network, you configure the Network run-time
settings.

This chapter describes:

» About Network Run-Time Settings
> Setting the Network Speed

The following information applies to all Internet Protocol Vuser types,
Citrix ICA, Oracle NCA, and WinSock.

For information about the general run-time settings that apply to all Vusers,
see Chapter 12, “Configuring Run-Time Settings.”

About Network Run-Time Settings

After developing a Internet protocol Vuser script, you set the run-time
settings. These settings let you configure your Internet environment so that
Vusers can accurately emulate real users. You can set Interest run-time
settings for Proxy, Browser, Speed Simulation, and other advanced
preferences.

You set the Internet-related run-time settings from the Run-Time Settings
dialog box. You click the appropriate node to specify the desired settings.

To display the Run-Time Settings dialog box:
» Click the Run-Time Settings button on the VuGen toolbar.

» Press the keyboard shortcut key F4.

175



Part 1l « Working with VuGen

» Choose Vuser > Run-Time Settings.

Note that you can also modify the run-time settings from the LoadRunner
Controller or the Mercury Tuning Module. For more information, refer to
your product’s documentation.

Setting the Network Speed

176

You use the Network:Speed Simulation node in the Run-Time Settings tree,
to set the modem emulation for your tuning or testing environment.

14.4 Kbps [Analog modem] =

—

Speed Simulation

Using the Speed Simulation settings, you can select a bandwidth that best
emulates the environment under test. The following options are available:

Use maximum bandwidth: By default, bandwidth emulation is disabled and
the Vusers run at the maximum bandwidth that is available over the
network.

Use bandwidth: Indicate a specific bandwidth level for your Vuser to
emulate. You can select a speed ranging from 14.4 to 512 Kbps, emulating
analog modems, ISDN, or DSL.

Use custom bandwidth: Indicate a bandwidth limit for your Vuser to
emulate. Specify the bandwidth in bits, where 1 Kilobit=1024 bits.
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Running Vuser Scripts in Standalone
Mode

After you develop a Vuser script and set its run-time settings, you test the
Vuser script by running it in standalone mode.

This chapter describes:

About Running Vuser Scripts in Standalone Mode
Running a Vuser Script in VuGen

The Replay Log

Using VuGen's Debugging Features

Using VuGen'’s Debugging Features for Web Vuser Scripts
Working with VuGen Windows

Running a Vuser Script from a Command Prompt

Running a Vuser Script from a UNIX Command Line

Y Y Y Y Y Y Y Y Y

Integrating Scripts into Tests

The following information applies to all types of Vuser scripts except for
GUL
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About Running Vuser Scripts in Standalone Mode

After creating a script, you check its functionality by running it in
standalone mode, directly from the VuGen interface. If the script is UNIX-
based, you run it from a UNIX command line. To run GUI Vusers in
standalone mode, use WinRunner.

When the standalone execution is successful, you integrate it into your
environment: a LoadRunner scenario, Performance Center load test, Tuning
Module session, or Business Process Monitor profile. For more information,
refer to the LoadRunner Controller User’s Guide, Tuning Console, Performance
Center, or Application Management documentation.

Before you run a script in standalone mode, you can:

» enhance the script with Vuser functions (see Chapter 7, “Enhancing
Vuser Scripts”)

» parameterize the script (see Chapter 8, “Working with VuGen
Parameters”)

» correlate queries in the script (see Chapter 11, “Correlating Statements”)

The above steps are optional and may not apply to all scripts.

Running a Vuser Script in VuGen

178

After developing a Vuser script, run it using VuGen to verify that it executes
correctly. You can set several options for replay.

Note: VuGen runs Vuser scripts on Windows platforms only. To run UNIX-
based Vuser scripts, see “Running a Vuser Script from a UNIX Command
Line” on page 192.
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Configuring Replay Options

You can run a Vuser script in animated mode or non-animated mode. When
you run in animated mode, VuGen highlights the line of the Vuser script
being executed at the current time. You can set a delay for this mode,
allowing you to better view the effects of each step. When you run in non-
animated mode, VuGen executes the Vuser script, but does not indicate the
line being executed.

Animated run delay: The time delay in milliseconds between commands.
The default delay value is O.

Only animate functions in Actions sections: Only animates the content of
the Action sections, but not the init or end sections.

Prompt for results directory: Prompts you for a results directory before
running a script from VuGen. If this option is not selected, VuGen
automatically names the directory result1. Subsequent script executions will
automatically overwrite previous ones unless you specity a different result
file. Note that results are stored in a subdirectory of the script.

After replay show: Instructs VuGen how to proceed after the replay:

> View before replay: Return to the view you had before replay.

> Replay summary: Go directly to the Replay Summary window in the
Workflow Wizard.

> Visual Test Results: Open the Test Results Summary. (This is the same as
choosing View > Test Results after replay.)
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To enable animation and set its properties:

1 Select View > Animated Run to run in animated mode. VuGen places a check
mark beside the Animated Run menu option to enable animated mode.

2 To set the delay for the animated run, select Tools > General Options. The
General Options dialog box opens.

View before replay |_

3 Select the Replay tab.
4 In the Animated run delay box, specify a delay in milliseconds and click OK.

5 Select Only animate functions in Actions sections to animate only the
content of the Action sections.

6 Select Prompt for results directory to be prompted for a results directory
before running a script from VuGen. The Select Results Directory dialog box
opens when you click the run command.

Select Results Directory

7 Type a directory name for the execution results, or accept the default name
and click OK.
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Setting the Display Options

If you are running a Web Vuser script, you can set the Display options
(Tools > General Options). These options specify whether to display VuGen'’s
run-time viewer, whether to generate a report during script execution, and
so forth.

For more information, see “Using VuGen’s Debugging Features for Web
Vuser Scripts” on page 189.

Replaying a Vuser Script

Y Y Y Y Y Y

Before you integrate a script into a test or production environment, you run
it from VuGen to make sure it is functional. VuGen provides several tools
that allow you to monitor the replay and locate any existing and potential
problems. These include:

The Replay Log

The Run-Time Data Tab

The Run Step by Step Command
Breakpoints

Bookmarks

Go To Commands

To replay a script in VuGen:
Select Vuser > Run.

The Output window opens at the bottom of the VuGen main window—or
clears, if already open—and VuGen begins executing the Vuser script. In tree
view, VuGen runs the Vuser script from the first icon in the script. In Script
view, it runs the Vuser script from the first line of the script.

Click the Output window’s Replay Log tab for a log of all of the actions of
the Vuser, along with warnings and errors. For more information, see “The
Replay Log” on page 182.
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3 To view a summary of the run-time data and the parameters as they are

being used, see the Output window’s RunTime Data tab. For more
information, see “The Run-Time Data Tab” on page 183.

To hide the Output window during or after a script run, select
View > Output Window. VuGen closes the Output window and removes the
check mark from next to Output Window on the View menu.

To interrupt a Vuser script that is running, select Vuser > Pause, to
temporarily pause the script run, or Vuser > Stop, to end the script run.

The Replay Log

The Output window’s Replay Log displays messages that describe the actions
of the Vuser as it runs. This information tells you how the script will run
when executed in a scenario, session step, or profile.

When script execution is complete, you examine the messages in the Replay
Log to see whether your script ran without errors.

Various colors of text are used in the Replay Log.

» Black: Standard output messages

» Red: Standard error messages

» Green: Literal strings that appear between quotation marks (e.g. URLSs)
» Blue: Transaction Information (starting, ending, status and duration)
» Orange: The beginning and ending of iterations.

If you double-click on a line beginning with the Action name, the cursor
jumps to the step within the script that generated.

For more information on closing and opening the Output window, see
“Replaying a Vuser Script” on page 181.
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The following example shows Replay Log messages from a Web Vuser script
run.

IB Replay Log | @ Recording Log | g Cornelation Results | Generation Log |

Action.c{20): web_submit_form{'post_guery. exe") was successful. 126 ;l
Ending action Action.

Ending Vuser. ..
Starting action wuser_snd.
Ending action wuser_snd.

Vuzer Terminated. -
4| »

The Run-Time Data Tab

You can track the script information that becomes updates during replay,
using the Run Time Data tab.

‘ B Feplay Log | @ Recording Log | g Corelation Fesults | Generation Log || RunTime D ata |
Y

E General
Iteration 4
Action Action
Lire Mumber 0

B Parameters
TexkSkring japan

||

During replay, click the rightmost tab, RunTime Data. The tab contains two
expandable/collapsible sections:

General: The general section shows the current iteration number, the
Action name of the currently replayed step, and the line number within the
script (Script view).

Parameters: The parameters section shows all parameters defined with the
script and their substitution values based on the selected update method
(sequential, unique, etc.). VuGen shows this information even if the
parameter is not used in the script. For more information, see Chapter 8§,
“Working with VuGen Parameters.”

Note that the RunTime Data tab is not accessible after the test run, since it
only displays data that changes during replay.
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Using VuGen’s Debugging Features

184

L

VuGen contains two options to help debug Vuser scripts—the
Run Step by Step command and breakpoints. These options are not
available for VBscript and VB Application type Vusers.

VuGen contains additional features to help debug Web Vuser scripts. For
details, see “Using VuGen'’s Debugging Features for Web Vuser Scripts” on
page 189.

To view the Debug toolbar:

Right-click the toolbar area and select Debug. The Debug toolbar appears in
the toolbar area.

The Run Step by Step Command

The Run Step by Step Command runs the script one line at a time. This
enables you to follow the script execution.

To run the script step by step:

Select Vuser > Run Step by Step, or click the Step button on the Debug
toolbar.

VuGen executes the first line of the script.

Continue script execution by clicking the Step button until the script run
completes.

Breakpoints

Breakpoints pause execution at specific points in the script. This enables you
to examine the effects of the script on your application at pre-determined
points during execution. To manage the bookmarks, use the “The
Breakpoint Manager” on page 186.

To set breakpoints:

Place the cursor on the line in the script at which you want execution to
stop.



Chapter 14 ¢ Running Vuser Scripts in Standalone Mode

2 Select Insert > Toggle Breakpoint, or click the Breakpoint button in the

Debug toolbar. Alternatively, press F9 on the keyboard. The Breakpoint
symbol (@) appears in the left margin of the script.

To disable a breakpoint, place the cursor on the line with the breakpoint
symbol, and click the Enable / Disable Breakpoint button on the Debug
toolbar. A white dot appears inside the Breakpoint symbol (©). When one
breakpoint is disabled the execution is paused at the following breakpoint.
Click the button again to enable the breakpoint.

To remove the breakpoint, place the cursor on the line with the breakpoint
symbol, and click the Breakpoint button or press F9.

To run the script with breakpoints:

Begin running the script as you normally would.

VuGen pauses script execution when it reaches a breakpoint. You can
examine the effects of the script run up to the breakpoint, make any
necessary changes, and then restart the script from the breakpoint.

To resume execution, select Vuser > Run.

Once restarted, the script continues until the next breakpoint is
encountered or until the script is completed.
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The Breakpoint Manager

You can view and manage breakpoints using the Breakpoint Manager. From
the Breakpoint Manager you can manipulate al of the breakpoints in your
script.

To open the Breakpoint Manager, select Edit > Breakpoints.

Stop at the checked breakpaints below

Action | Line Mo, | Line Add...
Action 4 web il zai_owverview. hir

Action 13 weh_link["E sample 1", Femave |
Action 20 weh_submit_form{"post_q

Femaove &l |
< | '+ _Highiight In Script |

— Breakpoint Condition:

¥ Break when iteration number is I j to I
[¥ Break when Parameter ITe:-ctString j
Value is Iamerica

Cancel |

To jump to the breakpoint location in the script:

1 Select a breakpoint from the list.

2 Click Highlight in Script. The line in the script becomes highlighted.
Note that you can only highlight one breakpoint at a time.

Managing Breakpoints

From the Breakpoint Manager, you can add, remove, disable, or
conditionalize a breakpoint.

To add a breakpoint:
1 Click Add. The Add Breakpoint dialog box opens.
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Select an Action and specify the Line number where you want add the
breakpoint.

Click OK. The Breakpoint is added to the list of breakpoints.

To remove a breakpoint:

1 To remove a single breakpoint, select the breakpoint and click Remove.

To remove all the breakpoints at once, click Remove All.

To enable/disable a breakpoint:

1 To enable a breakpoint, in the Action column, select the action’s check box.

To disable a breakpoint, in the Action column, clear the action’s check box.

From the Breakpoint Manager, you can set breakpoints to pause execution
under certain conditions.

To conditionalize a breakpoint:

To pause the script after a specific number of iterations, select Break when
iteration number is and enter the desired number.

To pause the script when parameter X has a specific value, select Break when
Parameter X Value is and enter the desired value. For more information
about parameters, see Chapter 8, “Working with VuGen Parameters.”
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Bookmarks

When working in Script view, VuGen lets you place bookmarks at various
locations within your script. You can navigate between the bookmarks to
analyze and debug your code.

To create a bookmark:

Place the cursor at the desired location and press Ctrl + F2. VuGen places an
icon in the left margin of the script.

simple_loop - Web (HTTPHTML) | 4 b x
@ vuser ) ;I
@ Actior o web_add_cookiel( "O=ql=AACARAARAALACY——Lql=0OVFEag— O
’] WUser, web_add_cockiel "F=a=1VAPEDV=vaFieDTECFyw VY ZhORFIFI 7E
| global

web_add_cockie( "V=v=1&n=hbkfik=]19%tehmnép=: DOMATH=us J
web_add_cockie( "CP=v=5031%br=1;: DOMAIH=us. update. co

lr_think_time(8): e
4| | »

To remove a bookmark, click on the desired bookmark and press Ctrl + F2.
VuGen removes the bookmark icon from the left margin.

To move between bookmarks:
To move to the next bookmark, click F2.
To navigate to the previous bookmark, click Shift + F2.

You can also create and navigate between bookmarks through the Edit >
Bookmarks menu item.

Note: You can only navigate between bookmarks in the current action. To
navigate to a bookmark in another action, select that action in the left pane
and then press F2.
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Go To Commands

To navigate around the script without using bookmarks, you can use the Go
To command. Choose Edit > Go To Line and specify the line number of the
script. This navigation is also supported in Tree view.

If you want to examine the Replay log messages for a specific step or
function, select the step in VuGen and choose Edit > Go To Step in Replay
Log. VuGen places the cursor at the corresponding step in the Output
window’s Replay Log tab.

Using VuGen’s Debugging Features for Web Vuser Scripts

VuGen provides two additional tools to help you debug Web Vuser scripts—
the run-time viewer (online browser) and the Results Summary report.

> You can instruct VuGen to display a run-time viewer when you run a Web
Vuser script. The run-time viewer is developed by Mercury Interactive
specifically for use with VuGen—it is unrelated to the browser that you use
to record your Vuser scripts. The run-time viewer shows each Web page as it
is accessed by the Vuser. This is useful when you debug Web Vuser scripts
because it allows you to check that the Vuser accesses the correct Web
pages.Chapter 50, “Power User Tips for Web Vusers.”

> You can specify whether or not a Web Vuser generates a Results Summary
report during script execution. The Results Summary report summarizes the
success or failure of each step in the Web Vuser scripts and allows you to
view the Web page returned by each step. For additional details on working
with the Results Summary report, choose View > Test Results and click F1 to
open the online help.Chapter 49, “Using Reports to Debug Vuser Scripts.”
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Note: Transaction times may be increased when a Vuser generates a Results
Summary report.

Vusers can generate Results Summary reports only when run from VuGen.
When you run a script from the Controller, Tuning Module, or
Administration Console, Vusers do not generate reports.

To enable the Web Vuser script debugging features:

Select Tools > General Options from the VuGen menu. The General Options
dialog box opens. Select the Display tab.

Select the Show browser during replay check box to enable the run-time
viewer. Select the Auto arrange window check box to minimize the run-time
viewer when script execution is complete.

Select the Generate report during script execution check box in the Test
Results section to instruct a Vuser to generate a Results Summary report. You
can open the report after script execution by selecting View > Test Results.

4 Click OK to accept the settings and close the General Options dialog box.
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Working with VuGen Windows

You can show and rearrange VuGen'’s windows to view the relevant data for
your script, using the following features:

» Show/Hide the Output Window

Select View > Output Window to show and hide the Output window below
the VuGen script editor. The Output window has several tabs, depending on
the protocol. The most common tabs are the Replay Log, Recording Log,
Generation Log, and Correlation Results. For more information, see “The
Replay Log” on page 182.

> Display All Thumbnails

Select View > Show All Thumbnails to show all of the script’s steps as
thumbnails. To show thumbnails for primary steps only, clear this option.
For more information, see “Viewing Script Thumbnails” on page 24.

» Display Grids

Select View > Enable Data Grids to enable grid display of the data in the
protocols that support data grids (Database, COM, and Microsoft . NET). The
grids appear inside the script.

» Window Manipulation

Select Window > Close All to close all of the open scripts. If necessary,
VuGen will prompt you to save the unsaved scripts.

Running a Vuser Script from a Command Prompt

You can test a Vuser script from a Command Prompt or from the Windows
Run dialog box—without the VuGen user interface.

To run a script from a DOS command line or the Run dialog box:

1 Select Start > Programs > Command Prompt to open a Command Prompt
window, or select Start > Run to open the Run dialog box.

2 Type the following and press Enter:

<vugen path>/bin/mdrv.exe -usr <script name> -vugen_win 0
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script_name is the full path to the .usr script file, for example,
c:\temp\mytest\mytest.ust.

The mdrv program runs a single instance of the script without the user
interface. Check the output files for run-time information.

Running a Vuser Script from a UNIX Command Line

192

When using VuGen to develop UNIX-based Vusers, you must check that the
recorded script runs on the UNIX platform. To verify that your script runs
correctly, follow these steps:

Test the recorded script from VuGen.

Run the recorded script from VuGen to check that the script runs correctly
on a Windows-based system.

Copy the Vuser script files to a UNIX drive.

Transfer the files to a local UNIX drive.

Check the Vuser setup on the UNIX machine by using verify_generator.
For details, see “The verify_generator Test” on page 192.

Test the script from the UNIX command line.

Run the script in standalone mode from the Vuser script directory, using the
run_db_vuser shell script:

run_db_vuser.sh script_name.usr

The verify_generator Test

The verify utility checks the local host for its communication parameters
and its compatibility with all types of Vusers.

The utility checks the following items in the Vuser environment:

> at least 128 file descriptors

» proper .rhost permissions: -rtw-r--r--
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the host can be contacted using rsh to the host. If not, checks for the host
name in .rhosts

M_LROOT is defined

.cshrc defines the correct M_LROOT

.cshrc exists in the home directory

the current user is the owner of the .cshrc

a LoadRunner installation exists in $M_LROOT
the executables have executable permissions
PATH contains $M_LROOT/bin, and /usr/bin
the rstatd daemon exists and is running

If you intend to run all of the Vusers on one host, type:
verify_generator

verify_generator either returns ‘OK’ when the setting is correct, or ‘Failed’ and
a suggestion on how to correct the setup.

For detailed information about the verify checks type:

verify_generator [-v]

Command Line Options: run_db_vuser Shell Script

The run_db_vuser shell script has the following command line options:

--help
Display the available options. (This option must be preceded by two dashes.)

-cpp_only
Run cpp only (pre-processing) on the script.

-cci_only
Run cci only (pre-compiling) on the script to create a file with a .ci
extension. You can run cci only after a successful cpp.
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-driver driver_path

Use a specific driver program. Fach database has its own driver program
located in the /bin directory. For example, the driver for CtLib located in the
/bin directory, is mdrv. This option lets you specify an external driver.

-exec_only
Execute the Vuser .ci file. This option is available only when a valid .ci file
exists.

-ci ci_file_name
Execute a specific .ci file.

-out output_path
Place the results in a specific directory.

By default, run_db_vuser.sh runs cpp, cci, and execute in verbose mode. It
uses the driver in the VuGen installation/bin directory, and saves the results
to an output file in the Vuser script directory. You must always specify a .usr
file. If you are not in the script directory, specify the full path of the .usr file.

For example, the following command line executes a Vuser script called
testl, and places the output file in a directory called results1. The results
directory must be an existing directory—it will not be created automatically:

run_db_vuser.sh -out /u/joe/results1 test1.usr
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Integrating Scripts into Tests

Y Y VY Y

Once you have successfully run a script in standalone mode to verify that it
is functional, you integrate it into your environment: a LoadRunner
scenario, Performance Center load test, Tuning Module session, or Business
Process Monitor profile.

When you integrate a test, you provide information indicating:
which script

Vusers that will run the script

load generator upon which the script will be executed
scheduling

For more information, refer to the LoadRunner Controller User’s Guide, Tuning
Console, Performance Center, or Application Management documentation.

Using VuGen to Create a LoadRunner Scenario

Note: The following section only applies to LoadRunner. For information on
integrating scripts into Business Process profiles, refer to the Application
Management documentation.

Normally, you create a scenario from the LoadRunner Controller. You can
also create a basic scenario from VuGen using the current script.
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To create a scenario from VuGen:

1 Choose Tools > Create Controller Scenario. The Create Scenario dialog box
opens.

Create Scenario

localhost

R:ALR_TESTSAtestvres

2 Choose either a goal oriented or a manual scenario.

In a goal-oriented scenario, LoadRunner automatically builds a scenario
based on the goals you specify, whereas in a manual scenario, you specify
the number of Vusers to run.

3 For a manual scenario, enter the number of Vusers you want to execute the
script.

4 Enter the name of the machine upon which you want the Vusers to run, in
the Load Generator box.

5 For a manual scenario, users with common traits are organized into groups.
Specify a new group name for the Vusers in the Group Name box.

(=)}

For a goal-oriented scenario, specify a Script Name.

N

Enter the desired location for the results in the Result Directory box.

8 If a scenario is currently open in the Controller and you want to add the
script to this scenario, select the Add script to current scenario check box. If
you clear the check box, LoadRunner opens a new scenario with the
specified number of Vusers.
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9 Click OK. VuGen opens the Controller in the Vuser view.

10 If you configured the Controller to save the script on a shared network
drive, you may need to perform path translation.

For more information, refer to the LoadRunner Controller User’s Guide.
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Managing Scripts Using Quality Center

VuGen’s integration with Quality Center lets you manage Vuser scripts
using Quality Center.

This chapter describes:

About Managing Scripts Using Quality Center
Connecting to and Disconnecting from Quality Center
Opening Scripts from a Quality Center Project

Saving Scripts to a Quality Center Project

Y Y Y Y Y

Managing Script Versions in VuGen

About Managing Scripts Using Quality Center

VuGen works together with Quality Center, Mercury Interactive’s Web-based
test management tool. Quality Center provides an efficient method for
storing and retrieving Vuser script, scenario or session steps, and collecting
results. You store scripts in a Quality Center project and organize them into
unique groups.

In order for VuGen to access a Quality Center project, you must connect it
to the Web server on which Quality Center is installed. You can connect to
either a local or remote Web server.

For more information on working with Quality Center, refer to the Quality
Center User’s Guide.
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Connecting to and Disconnecting from Quality Center

If you are working with both VuGen and Quality Center, VuGen can
communicate with your Quality Center project. You can connect or
disconnect VuGen from a Quality Center project at any time during the
testing process.

Connecting VuGen to Quality Center

The connection process has two stages. First, you connect VuGen to a local
or remote Quality Center Web server. This server handles the connections
between VuGen and the Quality Center project.

Next, you choose the project you want VuGen to access. The project stores
the scripts for the application you are testing or monitoring. Note that
Quality Center projects are password protected, so you must provide a user
name and a password.

To connect VuGen to Quality Center:

1 In VuGen, choose Tools > Quality Center Connection. The Quality Center
Connection dialog box opens.

Quality Center Connection

By =i

Fraect:

UEermanme:
Fasswan )
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In the Server box, type the URL address of the Web server on which Quality
Center is installed.

Note: You can choose a Web server accessible via a Local Area Network
(LAN) or a Wide Area Network (WAN).

Click Connect. Once the connection to the server is established, the server’s
name is displayed in read-only format in the Server box.

4 From the Domain box in the Project connection section, select a domain.

5 From the Project box in the Project connection section, select a Quality

Center project.

6 In the User Name box, type a user name.

7 In the Password box, type a password.

8 Click Connect to connect VuGen to the selected project.

10

11

Once the connection to the selected project is established, the project’s
name is displayed in read-only format in the Project box.

To automatically reconnect to the Quality Center server and the selected
project on startup, select the Reconnect on startup check box.

If you select Reconnect on startup, you can save the specified password to
reconnect on startup. Select the Save password for reconnection on startup
check box.

If you do not save your password, you will be prompted to enter it when
VuGen connects to Quality Center on startup.

Click Close to close the Quality Center Connection dialog box.
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Disconnecting VuGen from Quality Center

You can disconnect VuGen from a selected Quality Center project and Web
server.

To disconnect VuGen from Quality Center:

1 In VuGen choose Tools > Quality Center Connection. The Quality Center
Connection dialog box opens.

Quality Center Connection

NG L LA

Do | Hew |

2 To disconnect VuGen from the selected project, click Disconnect in the
Project Connection section.

3 To disconnect VuGen from the selected server, click Disconnect in the Server
Connection section.

4 Click Close to close the Quality Center Connection dialog box.
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Opening Scripts from a Quality Center Project

When VuGen is connected to a Quality Center project, you can open your
scripts from Quality Center. You locate tests according to their position in
the test plan tree, rather than by their actual location in the file system.

To open a script from a Quality Center project:

1 Connect to the Quality Center server (see “Connecting VuGen to Quality
Center” on page 200).

2 In VuGen, choose File > Open or click the File Open button. The Open Test
from Quality Center Project dialog box opens and displays the test plan tree.

EJ Open Test from Quality Center Project

Cateqary : ISubiect "I File: Syatem... |

B3 Subject Test Name | Status | Created |
E8]wugent Design 12/14/03

Test Marme: I\-"ugem

Test Type: I\-"ugen Seripts j Cloze |

To open a script directly from the file system, click the File System button.

The Open Test dialog box opens. (From the Open Test dialog box, you may
return to the Open Test from Quality Center Project dialog box by clicking
the Quality Center button.)
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3 Click the relevant subject in the test plan tree. To expand the tree and view

sublevels, double-click closed folders. To collapse the tree, double-click open
folders.

Note that when you select a subject, the scripts that belong to the subject
appear in the Test Name list.

Select a script from the Test Name list. The script appears in the read-only
Test Name box.

Click OK to open the script. VuGen loads the script. The name of the script
appears in VuGen'’s title bar. The Design tab shows all of the scripts in the
test plan tree.

Note: You can also open scripts from the recent file list in the File menu. If
you select a script located in a Quality Center project, but VuGen is
currently not connected to that project, the Quality Center Connection
dialog box opens. Enter your user name and password to log in to the
project, and click OK.

Opening Tests from the Recent Files List

You can open Vuser scripts from the recent files list in the File menu. If you
select a script located in a Quality Center project, but VuGen is currently not
connected to Quality Center or to the correct project for the script, the
Connect to Quality Center Project dialog box opens and displays the correct
server, project, and the name of the user who most recently opened the
script on this computer.

Connect to Quality Center Project [ x|
Semver btk fin - 3030 qcbin
Project: Documentation

User name: I (e |
FPassword: I Cancel |

Log in to the project, and click OK.
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The Connect to Quality Center Project dialog box also opens if you choose
to open a test that was last edited on your computer using a different
Quality Center user name. You can either log in using the displayed name or
you can click Cancel to stay logged in with your current user name.

Saving Scripts to a Quality Center Project

When VuGen is connected to a Quality Center project, you can create new
scripts in VuGen and save them directly to your project. To save a script, you
give it a descriptive name and associate it with the relevant subject in the
test plan tree. This helps you to keep track of the scripts created for each
subject and lets you view the progress of test planning and creation.

To save a script to a Quality Center project:

1 Connect to the Quality Center server (see “Connecting VuGen to Quality
Center” on page 200).

2 In VuGen, choose File > Save As. The Save Test to Quality Center Project
dialog box opens and displays the test plan tree.

EJ Save Test to Quality Center project

Category:lSubiecl "I E‘@,| File: Syatem... |

Ela Subject Test Hame | Status | Created |
-0 Autamation 28] vugen Diesign 12414403

Test Marne: I\-"ugenE

i

Test Type: I\-"ugen Seripts j Cloze

205



Part 1l « Working with VuGen

To save a script directly in the file system, click the File System button. The
Save Test dialog box opens. (From the Save Test dialog box, you may return
to the Save Test to Quality Center Project dialog box by clicking the Quality
Center button.)

Select the relevant subject in the test plan tree. To expand the tree and view
a sublevel, double-click a closed folder. To collapse a sublevel, double-click
an open folder.

In the Test Name box, enter a name for the script. Use a descriptive name
that will allow you identify the script easily.

Click OK to save the script and close the dialog box.

The next time you start Quality Center, the new script will appear in Quality
Center’s test plan tree.

Managing Script Versions in VuGen
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When VuGen is connected to a Quality Center project with version control
support, you can update and revise your automated scripts while
maintaining old versions. This helps you keep track of the changes made to
each script, see what was modified from one version of a script to another,
or return to a previous version of the script.

You add a script to the version control data base by saving it in a project
with version control support. You manage versions by checking scripts in
and out of the version control database.

The script with the latest version is the script that is located in the Quality
Center repository and is used by Quality Center for all test runs.

Note: The Quality Center Version Control options in the File menu are
available only when you are connected to a Quality Center project database
with version control support.
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Adding Scripts to the Version Control Database

When you use Save As to save a new script in a Quality Center project with
version control support, VuGen automatically saves the script in the project,
checks the script into the version control database with version number
1.1.1 and then checks it out so that you can continue working.

The VuGen status bar indicates each of these operations as they occur. Note,
however, that saving your changes to an existing script does not check them
in. Even if you save and close the script, it remains checked out until you
choose to check it in. For more information, see “Checking Scripts Out of
the Version Control Database” on page 207.

Checking Scripts Out of the Version Control Database

When you choose File > Open to open a script that is currently checked in to
the version control database, it is opened in read-only mode.

Note: The Open Test from Quality Center Project dialog box displays icons
that indicate the version control status of each script in your project. For
more information, see “Opening Scripts from a Quality Center Project” on
page 203.

You can review the checked-in script. You can also run the script and view
the results.

To modity the script, you must check it out. When you check out a script,
Quality Center copies the script to your unique check-out directory
(automatically created the first time you check out a script), and locks the
script in the project database. This prevents other users of the Quality
Center project from overwriting any changes you make to the script.
However, other users can still run the version that was last checked in to the
database.
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You can save and close the script, but it remains locked until you return the
script to the Quality Center database. You can release the script by either
checking the script in, or undoing the check out operation. For more
information on checking scripts in, see “Checking Scripts into the Version
Control Database” on page 209. For more information on undoing the
check-out, see “Canceling a Check-Out Operation” on page 214.

By default, the check out option accesses the latest version of the script. You
can also check out older versions of the script. For more information, see
“Using the Version History Dialog Box” on page 211.

To check out the latest version of a script:

Open the script you want to check out. For more information, see “Opening
Scripts from a Quality Center Project” on page 203.

Note: Make sure the script you open is currently checked in. If you open a
script that is checked out to you, the Check Out option is disabled. If you
open a script that is checked out to another user, all Quality Center Version
Control options, except the Version History option, are disabled.

Choose File > Quality Center Version Control > Check Out. The Check Out
dialog box opens and displays the script version to be checked out.

Check Out 1]
Wersion: |1 1E

Comments: ;I : :
ancel |
LI Help |

You can enter a description of the changes you plan to make in the
Comments box.

Click OK. The read-only script closes and automatically reopens as a writable
script.
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Checking Scripts into the Version Control Database

While a script is checked out, Quality Center users can run the previously
checked-in version of your script. For example, suppose you check out
version 1.2.3 of a script and make a number of changes to it and save the
script. Until you check the script back in to the version control database as
version 1.2.4 (or another number that you assign), Quality Center users can
continue to run version 1.2.3.

When you have finished making changes to a script and you are ready for
Quality Center users to use your new version, you check it in to the version
control database.

Note: If you do not want to check your changes into the Quality Center
database, you can undo the check-out operation. For more information, see
“Canceling a Check-Out Operation” on page 214.

When you check a script back into the version control database, Quality
Center deletes the script copy from your checkout directory and unlocks the
script in the database so that the script version will be available to other
users of the Quality Center project.

To check in the currently open script:

Confirm that the currently open script is checked out to you. For more
information, see “Viewing Version Information For a Script” on page 211.

Note: If the open script is currently checked in, the Check In option is
disabled. If you open a script that is checked out to another user, all Quality
Center Version Control options, except the Version History option, are
disabled.
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2 Choose File > Quality Center Version Control > Check In. The Check In
dialog box opens.

3 Accept the default new version number and proceed to step 7, or click the

browse button to specify a custom version number. If you click the browse
button, The Edit Check In Version Number dialog box opens.

Edit Check In Version Number

g 3 F =

o | _Ceed [ b |

4 Modity the version number manually or using the up and down arrows next

to each element of the version number. You can enter numbers 1-900 in the
first element. You can enter numbers 1-999 in the second and third
elements. You cannot enter a version number lower than the most recent
version of this script in the version control database.

5 Click OK to save the version number and close the Edit Check In Version

Number dialog box.

6 If you entered a description of your change when you checked out the

script, the description is displayed in the Comments box. You can enter or
modify the comments in the box.

7 Click OK to check in the script. The script closes and automatically reopens

as a read-only script.
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Using the Version History Dialog Box

You can use the Version History dialog box to view version information
about the currently open script and to view or retrieve an older version of
the script.

Viewing Version Information For a Script

You can view version information for any open script that has been stored
in the Quality Center version control database, regardless of its current
status.

To open the Version History dialog box for a script, open the script and
choose File > Quality Center Version Control > Version History.

Yerzion History

Admin

4/13/2005 151442
/1342005 15:13:40

The Version History dialog box provides the following information:
Test name—The name of the currently open script.

Test status—The status of the script. The script can be:
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» Checked-in—The script is currently checked in to the version control
database. It is currently open in read-only format. You can check out the
script to edit it.

» Checked-out—The script is checked out by you. It is currently open in
read-write format.

» Checked-out by <another user>—The script is currently checked out by
another user. It is currently open in read-only format. You cannot check
out or edit the script until the specified user checks in the script.

My open version—The script version that is currently open on your VuGen
computer.

Version details—The version details for the script.

» Version—A list of all versions of the script.

» User—The user who checked in each listed version.

» Date and Time—The date and time that each version was checked in.
Version comments—The comments that were entered when the selected

version was checked in.

Working with Previous Script Versions
You can view an old version of a script in read-only mode or you can check
out an old version and then check it in as the latest version of the script.

To view an old version of a script:

Open the Quality Center script. The latest version of the script opens. For
more information, see “Opening Scripts from a Quality Center Project” on
page 203.

Choose File > Quality Center Version Control > Version History. The Version
History dialog box opens.

3 Select the version you want to view in the Version details list.

Click the Get Version button. VuGen reminds you that the script will open
in read-only mode because it is not checked out.

Click OK to close the VuGen message. The selected version opens in read-
only mode.
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Tips: To confirm the version number that you now have open in VuGen,
look at the My open version value in the Version History dialog box.

After using the Get Version option to open an old version in read-only
mode, you can check-out the open script by choosing File > Quality Center
Version Control > Check Out. This is equivalent to using the Check Out
button in the Version History dialog box.

To check out an old version of a script:

Open the Quality Center script. The latest version of the script opens. For
more information, see “Opening Scripts from a Quality Center Project” on
page 203.

Choose File > Quality Center Version Control > Version History. The Version
History dialog box opens.

3 Select the version you want to view in the Version details list.

Click the Check Out button. A confirmation message opens.

5 Confirm that you want to check out an older version of the script. The

Check Out dialog box opens and displays the version to be checked out.

Check Dut E3
Wersion: |-| 1B

Conmments: d s |
ancel |
:I Help |

You can enter a description of the changes you plan to make in the
Comments box.

Click OK. The open script closes and the selected version opens as a writable
script.

View or edit the script as necessary.
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9 If you want to check in your script as the new, latest version in the Quality
Center database, choose File > Quality Center Version Control > Check In. If
you do not want to upload the modified script to Quality Center, choose File
> Quality Center Version Control > Undo Check out.

For more information on checking scripts in, see “Checking Scripts into the
Version Control Database” on page 209. For more information on undoing
the check-out, see “Canceling a Check-Out Operation” on page 214.

Canceling a Check-Out Operation

If you check out a script and then decide that you do not want to upload the
modified script to Quality Center you should cancel the check-out operation
so that the script will be available for check out by other Quality Center
users.

To cancel a check-out operation:
1 If it is not already open, open the checked-out script.
2 Choose File > Quality Center Version Control > Undo Check out.

3 Click Yes to confirm the cancellation of your check-out operation. The
check-out operation is cancelled. The checked-out script closes and the
previously checked-in version reopens in read-only mode.
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Managing Scripts with Performance
Center

VuGen’s integration with Performance Center lets you upload and
download scripts to and from the Performance Center server.

This chapter describes:

About Managing Scripts with Performance Center
Connecting VuGen to Performance Center

Uploading Vuser Scripts

Yy YyyVvYy

Downloading Vuser Scripts

About Managing Scripts with Performance Center

VuGen provides integration with Performance Center, Mercury Interactive’s
Web-enabled global load testing tool that allows you to test your system
from different geographical locations.

You can upload and download scripts to and from Performance Center using
VuGen's user interface. You upload scripts to Performance Center in order to
add them to your Vuser Scripts list and use them in your test. You can also
download scripts to edit them or save them locally.

In order for VuGen to access Performance Center for either uploading or
downloading, you must connect to the server upon which Performance
Center is installed.

For further information about working with Performance Center, refer to
the Performance Center User’s Guide.
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Connecting VuGen to Performance Center
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A\

VuGen works together with Performance Center to provide an efficient
method for uploading and downloading Vuser scripts to and from
Performance Center. In order for VuGen to access a Performance Center
project, you must first connect it to the Web server on which Performance
Center is installed. You can then upload or download Vuser scripts. For more
information, see:

“Uploading Vuser Scripts” on page 218.
“Downloading Vuser Scripts” on page 223.

You connect to Performance Center using the Configure Performance
Center Connection dialog box.

To connect VuGen to Performance Center:

In VuGen, select Tools > Configure Performance Center Connection. The
Configure Performance Center Connection dialog box opens.

Configure Performance Center Connection  X|

URL: hittp: /bmedLoadT et L‘
Example : "hittp://PCeerverloadtest"

|dzer Mame: i.&dmin

Pazaward: I *****

¥ Eemember uzer name and password

H Auto connect on start

Help | LConnect I Cancel |

In the URL box, type the URL address of the Web server on which
Performance Center is installed. The URL address should be in the format:
http://<server_name>/loadtest

Enter your user name and password. Contact your Performance Center
administrator if you need assistance.
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4 To automate the login process, select Remember User Name and Password.
The specified username and password are saved to the registry, and
displayed each time you open the dialog box.

5 To automatically open the connection to the Performance Center server
when you start VuGen, select Auto connect when VuGen starts. VuGen
attempts to connect to Performance Center using the configuration
information displayed.

6 Click OK to connect to Performance Center. The Performance Center
Connection dialog box displays the connection status.

Once the connection is established, all the fields are displayed in read-only
format.

Note: If the connection fails, a dialog box displays the reason for the
connection failure.

You cannot be connected to Performance Center and Quality Center at the
same time.
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Uploading Vuser Scripts
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\/

In order to use Vuser scripts in your Performance Center project, you need
to upload the Vuser scripts to the Performance Center server. The Vuser
Scripts list on the Performance Center server displays all the stored Vuser
scripts that are available for your project.

To open the Vuser Scripts page, select Vuser Scripts from the Projects menu.

Vuser Scripts

Upload Script I Refresh I

Showing 1 -3 of 3
qTweb PurchaseOrder ¥ 10/6/2002 10:45:49 AM w
General it throughput emulation 3 10/6/2002 10:45:47 AM x
GTwap  DatPoints 3 10/6/2002 10:45:46 AM x

Mote: Yaou can use the URL-based script generator to create a basic Vuser script that consists of simple links.
For example, you can create a Wuser script that acceszes your home page and links to other pages within your site,

If you have already added Vuser scripts to the Vuser Scripts list, Performance
Center displays them on the Vuser Scripts page. This list represents all the
Vuser scripts that are available for use by Vusers during a load test. Scripts
uploaded using VuGen are automatically added to the Vuser Scripts list.

If you do not have Vuser scripts in the Vuser Scripts list and you want to add
a new script, you can add scripts by:

Uploading a Vuser Script from VuGen

Uploading a Vuser Script from Performance Center

Verifying your Version of VuGen

In order to process the upload, your version of VuGen must be properly
configured, and you must connect VuGen to Performance Center.

To check for proper upload configuration in VuGen:

1 Start VuGen and open a new or existing VuGen script.

Select Tools.
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If the menu item Configure Performance Center Connection is available on
the drop-down menu, your version of VuGen is enabled to upload scripts.

If your version of VuGen is not enabled to do uploads or if you do not have
VuGen installed on your machine, you need to install a newer version of
VuGen. It is recommended that you uninstall your older version. To
uninstall VuGen, choose the uninstall option under the Virtual User
Generator from the Start menu.

To install a newer version of VuGen:

1 From the Miscellaneous menu, select Downloads.

Select Standalone LoadRunner VuGen.

3 Follow the download instructions.

Once you have a version of VuGen that is enabled, you can upload existing
scripts or record new scripts to upload.

Upload Options

You can upload Vuser scripts from within VuGen to the Performance Center
Web site script repository. Depending on your requirements, you can do a
partial or a complete upload. The upload options are:

Upload Script

|Upload options
& Upload run time files (Script, RTS, parameters, etc.]

' Upload all files (lonoer upload time)

Learn more about upload options

ak. I Cancel |

» Upload run time files: First VuGen deletes all main script files (usr, c, cfg,
and xml files) from the server. It does not delete data files or old recorded
data. Next, VuGen uploads the script files, the run-time settings, and the
parameter files.
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» Upload all files: First VuGen deletes all script and data files from the
server. VuGen then uploads the current script and data files, including
the recording data and the replay result directories.

Uploading the run time files only is quicker since VuGen only uploads the
script files—not all of the recording data and the replay results.

Note: If you previously downloaded script files, VuGen by default uploads
only the files that were downloaded. If you want to upload newly created
files, for example, you replayed the downloaded script to create snapshots,
you must specify that all files are uploaded.

Uploading a Vuser Script from VuGen

Once you are connected to VuGen, you can upload your script files to the
Performance Center server. For more information, see “Connecting VuGen
to Performance Center,” on page 216.

If VuGen is not connected to Performance Center, you can save the Vuser
script files locally to the file system. Later, when VuGen is connected to
Performance Center, open the script in VuGen and upload it to Performance
Center as described below.
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To upload a Vuser script to Performance Center from VuGen:

1 Choose File > Save in VuGen. The Save Script dialog box opens.

Save scrpt E

|_| D efault
El"’f__‘l
[ dfgdfg

File: name: I

File System... | QK. I Cloze |

2 Select the project where you want to save the script. Type name for the
script in the File name box.

Note: File names can only consist of English letters, digits, or the underscore
character, and cannot exceed 250 characters.

3 Click OK. The Upload Script dialog box opens. Select one of the Upload
Options, Upload run time files or Upload all files.

4 Click OK to upload the files to the Performance Center server.
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Uploading a Vuser Script from Performance Center

If your installation does not include VuGen, you can still upload scripts
using the Upload Script function in Performance Center’s Vuser Scripts

page.
To upload a Vuser script from Performance Center:
1 Open the Vuser Scripts page.
2 Click Upload Script. The Upload a Vuser Script dialog box opens.

Upload a Yuser Script

Select Yuser script(s) to upload. Note that the script
must be in ZIP format and include all the files in the
test script foldear.

|\\Netapp\nrchid_qa\Scripts\ Browse. .. |
| Browse. . |
| Browse... |
| Browse. . |
| Browse... |

Mote: You can also upload Wuser scripts in WuGen by
selecting File = Upload to Server [make sure to first
install the WuSen Update from the Downloads pagel.

I_ Cryerwrite existing Scripts

Upload Clear Form Close

3 Click a Browse button to browse to the zip file containing each Vuser script

you want to upload. Note that the zip file must contain the complete
contents of the Vuser script folder, including the Vuser script file (“.usr” file)
itself and all related data files.

4 Select the zip file, and click Open.

5 Check Overwrite existing Scripts if you want to replace a script that already

exists in the Vuser Scripts list.

6 Click Upload to upload the script and add it to your Vuser Scripts list.
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Downloading Vuser Scripts

VuGen works together with Performance Center to provide an efficient
method for downloading Vuser scripts from Performance Center for editing,
and automatically opening them in VuGen. You can choose to download
only the script run time files, or the complete files including the recording
data and replay results.

In order for VuGen to access a Performance Center project, you must first
connect it to the Web server on which Performance Center is installed. You
can then select the script files that you want to download. You connect to
Performance Center from the Configure Performance Center Connection
dialog box. For more information, see “Connecting VuGen to Performance
Center,” on page 216.

Download Options

You can download Vuser scripts from the Performance Center script
repository to VuGen. Depending on your requirements, you can do a partial
or a complete download. The download options are:

Download Script

Download options

& Download run time files (Scrpt, TS, parameters, etc.]

€ Daownload all files longer download time]

Learn more about download options

QK. I Cancel |

» Download run time files: VuGen downloads the script files only, allowing
faster downloads. This includes the script file, run-time settings, and
parameter files.

» Download all files: VuGen downloads the script and data files, including
the recording data and the replay result directories.

A partial download of run time files only is quicker since VuGen only
downloads the script files. If you download all the script and data files, the
transfer will take more time.
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Downloading a Vuser Script from VuGen

Once you are connected to the Performance Center server, you can
download your script files to the VuGen.

To download a Vuser script from Performance Center:

1 Connect to the Performance Center server. For more information, see
“Connecting VuGen to Performance Center” on page 216.

2 In VuGen, select File > Open. The Select Script dialog box opens.

Select Script

- Defaul
=0 Maya proj

-l EE

3 Select the script that you want to download.
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To select a script from a local drive (even if you are connected to
Performance Center), click File System. The Open Test dialog box opens.

Open Test

[:I stam

[Z1 upload_session
vL_tr rendezvous_51

1 sitescope

ooz || Oeen |
VuerScrps =]

Browse to the file that you want to download, and click Open. The
Performance Center Select Script dialog box reopens. Select the script that
you want to download.

4 Click OK. The Download Script dialog box opens.

Download Script

5 Select a download option: Download run time files or Download all files.

6 Click OK to download the files from Performance Center. When the
download is complete, the dialog box closes and VuGen displays the script.

By default, downloaded files are saved to your temp directory. To save them
to a different directory, click Save and specify a directory.
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Part 1li

Working with Java Language Protocols

Working with Java Language Protocols refers to RMI-Java, CORBA-Java, EJB,
and Jacada types. For each of the mentioned protocols, refer to the
appropriate section. This part contains information that applies to all types
of Java Vusers.
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Recording Java Language Vuser Scripts

VuGen allows you to record applications or applets written in Java, in
protocols such as CORBA, RMI, EJB, or Jacada. You can also use VuGen'’s
navigation tool to add any method to your script.

This chapter describes:

About Recording Java Language Vuser Scripts
Getting Started with Recording
Understanding Java Language Vuser Scripts
Running a Script as Part of a Package
Viewing the Java Methods

Manually Inserting Java Methods

Y Y Y Y Y Y Y

Configuring Script Generation Settings

The following information applies to CORBA-Java, RMI-Java, EJB, and
Jacada Vuser scripts.
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About Recording Java Language Vuser Scripts

Using VuGen, you can record a Java application or applet. VuGen creates a
pure Java script enhanced with Vuser API Java-specific functions. After
recording, you can enhance or modify the script with standard Java code
using JDK libraries or custom classes.

After you prepare your script, you run it in standalone mode from VuGen.
Sun’s standard Java compiler, javac.exe, checks the script for errors and
compiles it. Once you verify that the script is functional, you incorporate it
into a LoadRunner scenario, Tuning Module session step, or Business Process
Monitor profile.

When you create a script through recording and manual enhancements, all
of the guidelines and limitations associated with Java Vuser scripts apply. In
addition, any specific classes used in the script must be present on the
machine executing the Vusers and indicated by the classpath environment
variable. Refer to Chapter 29, “Programming Java Scripts” for important
information about function syntax and system configuration.

Note that when you load an applet or application from VuGen during
recording, it may take several seconds longer than if you were to load it
independent of VuGen.

VuGen provides a tool that enables you to convert a Vuser script created for
Web, into Java. For more information, see “Converting Web Vuser Scripts
into Java” on page 518.

Getting Started with Recording
The following procedure outlines how to record Java language Vuser scripts.

1 Ensure that the recording machine is properly configured.

Make sure that your machine is configured properly for Java before you
begin recording. For more information, see Chapter 29, “Programming Java
Scripts” and the Read Me file.
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Create a new Vuser script.

Select a protocol type (Distributed Components, EJB, or Middleware) and
choose the desired Vuser type.

Set the recording parameters and options for the script.

You specify the parameters for your applet or application such as working
directory and paths. You can also set JVM, serialization, correlation,
recorder, and debug recording options. For more information, see
Chapter 18, “Setting Java Recording Options.”

Record typical user actions.

Begin recording a script. Perform typical actions within your applet or
application. VuGen records your actions and generates a Vuser script.

Enhance the Vuser script.

Add Vuser API specific functions to enhance the Vuser script. For details, see
Chapter 29, “Programming Java Scripts.” You can use the built-in Java
function Navigator. For more information, see “Viewing the Java Methods”
on page 233.

Parameterize the Vuser script.

Replace recorded constants with parameters. You can parameterize complete
strings or parts of a string. Note that you can define more than one
parameter for functions with multiple arguments. For details, see Chapter 8,
“Working with VuGen Parameters.”

Configure the run-time setting for the script.

Configure run-time settings for the Vuser script. The run-time settings
define the run-time aspects of the script execution. For the specific run-time
settings for Java, see Chapter 20, “Configuring Java Run-Time Settings.”

Save and run the Vuser script.

Run the script from VuGen and view the execution log for run-time
information. For details, see Chapter 14, “Running Vuser Scripts in
Standalone Mode.”

For detailed information on the recording procedure, refer to the specific
chapter for your Vuser type.
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Understanding Java Language Vuser Scripts

When you record a session, VuGen logs all calls to the server and generates a
script with functions. These functions describe all of your actions within the
application or applet. The script also contains supplementary code required
for proper playback, such as property settings, and naming service
initialization (JNDI).

The recorded script is comprised of three sections:

» Imports
» Code

» Variables

The Imports section is at the beginning of the script. It contains a reference
to all the packages required for compiling the script. The Code section
contains the Actions class and the recorded code within the init, actions,
and end methods. The Variables section, after the end method, contains all
the type declarations for the variables used in the code.

After you finish recording, you can modify the functions in your script, or
add additional Java or Mercury functions to enhance the script. Note that if
you intend to run Java Vusers as threads, the Java code you add to your
script must be thread-safe. For details about function syntax, refer to the
Online Function Reference (Help > Function Reference). In addition, you can
modify your script to enable it to run as part of another package. For more
information, see “Compiling and Running a Script as Part of a Package” on
page 417.

Running a Script as Part of a Package

232

This section is not relevant for Jacada type scripts.

When creating or recording a Java script, you may need to use methods
from classes in which the method or class is protected. When attempting to
compile such a script, you receive compilation errors indicating that the
methods are not accessible.
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To use the protected methods, add the Vuser to the package of required
methods. At the beginning of your script, add the following line:

package a.b.c;

where a.b.c represents a directory hierarchy. VuGen creates the a/b/c
directory hierarchy in the user directory and compiles the Actions.java file
there, thus making it part of the package. Note that the package statement
is not recorded—you need to insert it manually.

Viewing the Java Methods

VuGen provides a navigator that lets you view all of the Java classes and
methods in your application’s packages.

Insert Java Function

4@ LRJDBCRET =]

LiPreparedStatement

LiResultSet

LiSQLE sception

A LrStatement

[]---ﬁ sharky. amay

[—]ﬁ utils
=]

-1. ArgzParzer(String(])
A

@ ArgzParser(Sting[], String)
gefalue(String)

gt alue(String. String)
existz(String)

- & main(String(]]
HTMLParser —
Murnlnserter

4

4]

— Clazs utilz.ArgsParzer
public clazs ArgsParser ;l

-

[d:sprogram fleshmercuntloadrunnericlasses) ;I

Paste | Locations... | Close I

To insert a class or method into your script, you select it and paste it into
your script. For step-by-step instructions, see “Manually Inserting Java
Methods” on page 235.
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The lower part of the dialog box displays a description of the Java object, its
prototype, return values and path. In the following example, the description
indicates that the deserialize method is a public static method that receives
two parameters—a string and an integer. It returns a java.lang.object and
throws an exception.

public static synchronized java.lang.Object deserialize (java.lang.String,
int) throws Exception

The following table describes the icons that represent the various Java

objects:
Icon Item Example
[ﬁ Package java.util
#% Class public class Hashtable extends java.util.Dictionary
) implements java.lang.Cloneable, java.io.Serializable
_;% Interface public interface Enumeration
= Class
(gray icon)
A Method public synchronized java.util. Enumeration keys ()
& Static Method | public static synchronized java.util. TimeZone
(yellow icon) | getTimeZone
) )‘ Constructor public void Hashtable ()
& Method
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Manually Inserting Java Methods

You use the Java Function navigator to view and add Java functions to your

script. The following section apply to EJB Testing, RMI-Java, and CORBA-
Java Vusers. You can customize the function generation settings by

modifying the configuration file. For more information, see “Configuring
Script Generation Settings” on page 237.

To insert Java functions:

1 Click within your script at the desired point of insertion. When you paste a
function, VuGen places it at the location of the cursor.

2 Choose Insert > Insert Java Function. The Insert Java Function dialog box
opens.

Insert Java Function E

LRJDBCRET A
LiPreparedStatement

LiResultSet

LrSOLE sception

& LrStatement

[]---ﬁ sharky. aray

Elﬁ utils

% ArgsParsenStingl])

"% ArgsParser(Stingl]. Sting)
& getvalue(Sting]

& getvalus(Sting, Sting]
A exiztz{Sting)

& main[String(])

g HTMLParzer —
[+ Numlnserter

4

4]

— Clazz utilz. ArgsParser
public clazz ArgsParzer ;l

-

[d: sprogram fileshmercunloadrunnerclasses] LI

Paste Locations.. | Cloze I
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3 Click Locations. The Locations dialog box opens. By default, VuGen lists the
paths defined in the CLASSPATH environment variable.

Locations E
Add Location:
I Browse |
&dd
[w] d:program fileghmercunshloadrunnerclasses
oK | Cancel |

4 Click Browse to add another path or archive to the list. To add a path,
choose Browse > Folder. To add an archive (jar or zip), choose Browse > File.
When you select a folder or a file, VuGen inserts it in the Add Location box.

5 Click Add to add the item to the list.
6 Repeat steps 4 and 5 for each path or archive you want to add.

7 Select or clear the check boxes to the left of each item in the list. If an item is
checked, its members will be listed in the Java Class navigator.

8 Click OK to close the Locations dialog box and view the available packages.

9 Click the plus and minus signs to the left of each item in the navigator, to
expand or collapse the trees.

10 Select an object and click Paste. VuGen places the object at the location of
the cursor in the script. To paste all the methods of a class into your script,
select the class and click Paste.

11 Repeat the previous step for all of the desired methods or classes.
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12 Modify the parameters of the methods. If the script generation setting

13

DefaultValues is set to true, you can use the default values inserted by
VuGen. If DefaultValues is set to false, you must add parameters for all
methods you insert into the script.

In addition, modify any return values. For example, if your script generated
the following statement “(String)=LavaVersion.getVersionld();”, replace
(String) with a string type variable.

Add any necessary statements to your script such as imports or Vuser API
Java functions (described in Chapter 29, “Programming Java Scripts”).

14 Save the script and run it from VuGen.

Configuring Script Generation Settings

Y VY VY Y

You can customize the way the navigator adds methods to your script in the
following areas:

Class Name Path
Automatic Transactions
Default Parameter Values
Class Pasting

To view the configuration setting, open the jquery.ini file in VuGen'’s dat
directory.

[Display]
FullClassName=False

[Insert]
AutoTransaction=False
DefaultValues=True
CleanClassPaste=False

237



Part 11l « Working with Java Language Protocols

Class Name Path

The FullClassName option displays the complete package and class name in
the Java Function navigator. This option does not affect the way the
functions are added into the script—it only affects the way the classes are
displayed in the navigator. By default, this option is set to false. If your
packages have many classes and you are unable to view the package and
class names at the same time, you should enable this option.

FullClassName enabled FullClassName disabled

= [ﬁ mercury.inspect E| [ﬁ mercuny. inspect
: mercuny. inspect. Buffer : Buffer

mercuny. inspect. Client Client
mercury. ingpect, CloseConnectionE sceptio CloseCannactionk see
mercuny. inspect.J avalnspect Javalnspect
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Automatic Transactions

The AutoTransaction setting creates a Vuser transaction for all methods.
When you enable this option, VuGen automatically encloses all Java
methods with Ir.start_transaction and Ir.end_transaction functions. This
allows you to individually track the performance of each method. This
option is disabled by default.

‘Jirlual User Generator - [.ejb1_usr - General-Jlava]

f File Edit View Insert Yuser Actions Tools ‘window Help -5 x|

JQ@H|AA@E-¢1‘§||‘[} JJ|@(§I*¥E’|. n e P“Actions
-]

puklic int actioni() {

lr.start transaction ("get host name");
(Btring) = lr.get host name () ;
lr.end transaction("get host name", lr.AUTO); [

lr.=start transaction ("isSystemClass");
(boolean) = izSystemClass ((String) ") ;
lr.end transaction("isgSystemClass", lr.AUTO);

i o

For Help. press F1. |Col:1 |Line:24 mws [ [ [

Default Parameter Values

The DefaultValues setting includes default values for all methods you paste
into your script. This option is enabled by default and inserts a null for all
objects. If you disable this option, you must manually insert parameter
values for all functions in the script. The following table illustrates the
DefaultValues flag enabled and disabled.

DefaultValues enabled DefaultValues disabled
Ir.message((String)""); Ir.message((String));
Ir.think_time((int)0); Ir.think_time((int));
Ir.enable_redirection((boolean)false); Ir.enable_redirection((boolean));
Ir.save_data((byte[])null, (String)""); Ir.save_data((byte[]), (String));
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Class Pasting

The CleanClassPaste setting pastes a class so that it will compile cleanly:
with an instance returning from the constructor, with default values as
parameters, and without a need for import statements. Using this option,
you will most likely be able to run your script without any further
modifications. If you disable this option (default), you may need to
manually define parameters and include import statements. Note that this
setting is only effective when you paste an entire class into your script—not
when you paste a single method.

The following segment shows the toString method pasted into the script
with the CleanClassPaste option enabled.

_class.toString();
/I Returns: java.lang.String

The same method with the CleanClassPaste option disabled is pasted as
follows:

(String) = toString();

The next segment shows the Numlnserter Constructor method pasted into
the script with the CleanClassPaste option enabled.

utils.Numlnserter _numinserter = new utils.Numlnserter
((java.lang.String)"", (java.lang.String)"™, (java.lang.String)""...);
/l Returns: void

The same method with the CleanClassPaste option disabled is pasted as:

new utils.Numlinserter((String)"", (String)"", (String)"",...);
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Setting Java Recording Options

Y Y Y Y Y Y Y Y

VuGen allows you to control the way in which you record your CORBA,
RM]I, or EJB application. You can use the default recording options, or
customize them for your specific needs.

This chapter describes:

About Setting Java Recording Options

Java Virtual Machine (JVM) Recording Options
Setting Classpath Recording Options

Recorder Options

Serialization Options

Correlation Options

Debug Options

CORBA Options

The following information applies to CORBA-Java, RMI-Java, and E]B
Vuser scripts.
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About Setting Java Recording Options

Using VuGen, you record a CORBA (Common Object Request Broker
Architecture) or RMI (Remote Method Invocation) Java application or
applet. For recording an EJB test, see Chapter 55, “Performing EJB Testing.”

Before recording, VuGen lets you set recording options for the Java Virtual
Machine (JVM) and for the code generation stage. Setting the recording
options is not mandatory; if you do not set them, VuGen uses the default
values.

The options described in this chapter were previously handled by modifying
the mercury.properties file.

You can set recording options in the following areas:

Java Virtual Machine (JVM) Recording Options
Setting Classpath Recording Options

Recorder Options

>

>

>

» Serialization Options
» Correlation Options
>

Debug Options
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Java Virtual Machine (JVM) Recording Options

The Java VM options indicate additional parameters to use when recording
Java applications.

When you record a Vuser, VuGen automatically sets the Xbootclasspath
variable with default parameters. If you use this dialog box to set the
Xbootclasspath with different parameters, it will use those command
parameters—not the default ones.

You can also instruct VuGen to add the Classpath before the Xbootclasspath
(prepend the string) to create a single Classpath string.

By default, VuGen uses the classic VM during recording. You can also
instruct VuGen to use another virtual machine (Sun’s Java Hotspot VM).
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To set the Java Virtual Machine recording options:

Click Options in the Start Recording dialog box. Select the Java Environment
Settings:Java VM node in the Recording Options tree.

In the Additional VM Parameters box, list the Java command line
parameters. These parameters may be any Java VM argument. The common
arguments are the debug flag (-verbose) or memory settings (-ms, -mx). For
more information about the Java VM flags, see the JVM documentation. In
additional, you may also pass properties to Java applications in the form of a
-D flag.

VuGen automatically sets the -Xbootclasspath variable (for JDK 1.2 and
higher) with default parameters. When you specify -Xbootclasspath with
parameter values as an additional parameter, VuGen uses this setting instead
of the default one.

3 To use the same Additional VM parameters in replay, select the Use the

specified Additional VM Parameters during replay check box.

4 To use the classic VM, select the Use classic Java VM check box (default). To

use another VM (Sun'’s Java HotSpot), clear the check box.

5 To add the Classpath before the Xbootclasspath (prepend the string), select

the Prepend CLASSPATH to -Xbootclasspath parameter check box.

6 Click OK to close the dialog box and begin recording.



Chapter 18 e Setting Java Recording Options

Setting Classpath Recording Options

The Java Environment Settings:Classpath node lets you specify the location
of additional classes that were not included in the system’s classpath
environment variable. You may need these classes to run Java applications
and insure proper recording.

You can browse for the required classes on your computer or network and
disable them for a specific test. You can also manipulate the classpath
entries by changing their order.

C:%Program Files\Metzcape\CommunicatorsProgram®u ] avatClazsesjiod 0. jar
-%Program FilesMetzcape\CommunicatorsProgram® ava\Clazseshecd] 0jar
-WProgram FilestMetzcape\CommunicatorsProgram' ava'\Classeshdapl 0. jar
MProgram FilestJavaSofth JRENT. ik jaws. jar
MProgram FilestJavaSofth JRENT. b surrsasign, jar
“MProgram FileshJavaSofthJRENT. 34ibhi1 8 jar
MProgram FileshMokiaWWaP_Toolkithywss_wenc.jar

rogram FileshMokiahwiaP T oolkithtoolkit jar

[C]C:Shoteshhates. jar

To set the Classpath recording options:

Click Options in the Start Recording dialog box. Select the Java Environment
Settings:Classpath node in the Recording Options tree.

To add a classpath to the list:
Click the Add Classpath button. VuGen adds a new line to the classpath list.

Type in the path and name of the jar, zip or other archive file for your class.
Alternatively, click the Browse button to the right of the field, and locate
the desired file. VuGen adds the new location to the classpath list, with an
enabled status.

3 To permanently remove an entry, select it and click the Delete button.

245



Part 11l « Working with Java Language Protocols

4 To disable a classpath entry for a specific test, clear the check box to the left
of the entry.

5 To move an entry down in the list, select it and click the Down arrow.
6 To move a classpath entry up within the list, select it and click the Up arrow.
7 Click OK to close the dialog box and begin recording.

Recorder Options

The Recorder options provide guidelines to VuGen for generating a Vuser
script. You can set options in the following areas:

General Options
Recording Log
Styling Options

Y Y Y Y

Byte Formatting Options

Propety  vewe
m General Options
O FRecord Fetumn Value
O Record Progress Mezsages
Record Think Time
Record Exception Handling
O Inzert Functional Check
Use LR &P

O Output Redirection

E stensions List JMDI, M5, EJB

O Use _Java_0OPTION flag

- |—.'j Recording Log

|_ ] acardinn |_on
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General Options

Record Return Value: Generates a comment in the script indicating the
return value for each invocation (disabled by default).

Record Progress Messages: Records an Ir.log_message function before each
invocation to allow you to follow the replay progress (disabled by default).

Record Think Time: Records think times and includes think time function,
Ir.think_time, in the script (enabled by default).

Record Exception Handling: When an exception occurs, wrap the
invocation with a try-catch block (enabled by default).

Insert Functional Check: Inserts verification code that compares the return
value received during replay, to the expected return value generated during
recording. This option only applies to primitive return values (disabled by
default).

Use LR API: Includes LR API functions in the script.If you expect to use the
script outside of VuGen, disable this option to remove all LR API functions
such as think time and other constants (enabled by default).

Output Redirection: Redirects the Stdout and Stderr outputs of Java
applications to a file (disabled by default).

Extensions List: A list of all the supported extensions. Each extension has its
own hook file. To specify additional extensions, add them to the list of
default extensions. If you add extensions to the list, make sure its hook file
is available to the Vuser script. The default extensions are JNDI, JMS, and
EJB.

Use _JAVA_OPTION flag: Forces JVM versions 1.2 and higher to use the
_JAVA_OPTION environment variable which contains the desired JVM
parameters (disabled by default).

Recording Log

Generate Recording Log: Generates a recording log displayed in the Output
window’s Recording tab. If you disable this option, your performance may
improve, but no information will be sent to the Output window during
recording (enabled by default).

247



Part 11l « Working with Java Language Protocols

248

Generate Variables Info: Writes the inner values of variables to the recording
log. If you enable this option, your performance may decrease (enabled by
default).

Detail Level: The number of array elements to show in the log, when
recording an array type parameter or return value. The default level is 5.

Styling Options

Use Block Semantics: Places each invocation in a separate scope by wrapping
it with curled brackets. If this option is disabled, the entire Action method is
wrapped with curled brackets—not each invocation (disabled by default).

Underscored Variable Names: Precedes all variables generated in the script
with an underscore prefix. This is necessary to prevent conflicts with a
package of the same name (enabled by default).

Max Line Length: The maximum length of a recorded line. If any recorded
line exceeds this value, it is truncated. VuGen applies a smart truncation, in
order not to break any code consistency such as quotes or function
parameters. The default value is 1000 characters. The maximum length is
30000 characters.

Max Action Length: The maximum size of an action method. The default
value is 3000 characters. If an action method exceeds this value, VuGen
breaks it up into smaller action methods.

Comment Lines Containing: Comment out all lines in the script containing
one of the specified strings. To specify multiple strings, separate the entries
with commas. By default, any line with a string containing <undefined>,
will be commented out.

Remove Lines Containing: Remove all lines containing one of the specified
strings from the script. To specify multiple strings, separate the entries with
commas. This feature is useful for customizing the script for a specific
testing or tuning goal.
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Byte Formatting Options

Bytes as Characters: Displays readable characters as characters with the
necessary casting—not in byte or hexadecimal form (enabled by default).

Implicit Casting: Instructs VuGen to automatically apply casting to all
invocations. When you enable this option, casting is not added to the
recorded invocations—the compiler handles it implicitly. If you disable this
option, VuGen adds casting to the invocations, resulting in a longer script
(disabled by default).

Unreadable Strings as Bytes: Represents strings containing unreadable
characters as byte arrays. This option applies to strings that are passed as
parameters to invocations (enabled by default).

Byte Array Format: The format of byte arrays in a script: Regular, Unfolded
Serialized Obijects, or Folded Serialized Objects. Use one of the serialized
object options when recording very long byte arrays. The default is Regular.

Ignore System Properties: Filters out the specified system properties when
recording the EJB properties.

To set the Java Recorder options:

1 Click Options in the Start Recording dialog box and select the Recording
Properties:Recorder Options node.

2 Set the options as desired. For the options with check boxes, select or clear
the check box adjacent to the option. For options that require numbers or
strings, type in the desired value.

3 To set all options to their default values, click Use Defaults.

4 Click OK to close the dialog box and begin recording.
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Serialization Options
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The Serialization options allow you to control how elements are serialized.
For an overview of serialization, see “Using the Serialization Mechanism” on
page 264. The following options are available:

Unfold Serialized Objects: Expands serialized objects in ASCII
representation. This option allows you to view the ASCII values of the
objects in order to perform parameterization (enabled by default).

Limit Object Size (bytes): Limits serializable objects to the specified value.
Objects whose size exceeds this value, will not be given ASCII representation
in the script. The default value is 3072.

Ignore Serialized Objects: Lists the serialized objects not to be unfolded
when encountered in the recorded script. Separate objects with commas.

Serialization Delimiter: Indicates the delimiter separating the elements in
the ASCII representation of objects. VuGen will only parameterize strings
contained within these delimiters. The default delimiter is ‘#’.

Unfold Arrays: Expands array elements of serialized objects in ASCII
representation. If you disable this option and an object contains an array,
the object will not be expanded. By default, this option is enabled—all
deserialized objects are totally unfolded.

Limit Array Entries: Instructs the recorder not to open arrays with more than
the specified number of elements. The default value is 200.

Enable Stub Serialization: Serializes stub objects that were not correlated
which would otherwise be <undefined>. Replaying this code on a new
server context, may require re-recording (disabled by default).

Debug Options

Serialization Debug Messages: Gives debug printouts from serialization
mechanism (disabled by default).

Show Serialization Exceptions: Show all serialization exceptions in the log
(disabled by default).



Chapter 18 e Setting Java Recording Options

To set the Serialization options:

1 Click Options in the Start Recording dialog box and select the Recording
Properties:Serialization Options node.

| Propety Ve
- |
Limit Object Size [bute]
Serialization Delimiter
- nfold Aurays
Lirnit Array Entries
O Enable Stub Senalization
- Debug Options

O Seislization Debug Messages
O Show Serialization E zceptions

2 Set the options as desired. To set all options to their default values, click Use
Defaults.

3 Click OK to close the dialog box and begin recording.

Correlation Options

The Correlation options let you indicate whether VuGen should perform
automatic correlation, and control its depth. For information about
correlation, see Chapter 19, “Correlating Java Scripts.” The following
options are available:

Correlate Strings: Correlate all strings that require correlation. If this option
is disabled, VuGen prints them in the script wrapped in quotes (disabled by
default).
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Correlate String Arrays: Correlate text within string arrays (enabled by
default).

Advanced Correlation: Enables deep correlation in CORBA container
constructs and arrays (enabled by default).

Correlation Level: Indicates the level of deep correlation, the number of
inner containers to be scanned (15 by default).

Correlate Collection Type: Correlates objects from the Collection class for
JDK 1.2 and higher (disabled by default).

Correlation Debug Level: Sends correlation related debug information to the
log. You specify a value from O through 5. (0 by default, implying no
correlation debug information.)

To set the correlation options:

1 Click Options in the Start Recording dialog box and select the Recording

Properties:Correlation Options node.

Conrelate Sting Arayz
Advanced Corelation
Canrelation Level

O Carelate Collection Type

Conrelation Debug Level

2 Enable the desired options, or for options that require values, enter the

desired value. To set all options to their default values, click Use Defaults.

3 Click OK to close the dialog box and begin recording.
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Debug Options

The Debug options let you determine the level of debug information
generated during recording. The following options are available:

General Options

Enable Generic Debug Options: Enables the generic debugging options:
Class Dumping, Hooking Debug Level, Stack Trace, and Trace Support.
When you enable this option, VuGen performs a stack trace, even if the first
Stack Trace option is disabled. Use the Stack Trace option in conjunction
with Class Dumping to determine the context for the hooked parts in the
application. The trace can help you determine where to place additional
hooks (disabled by default).

Stack Trace: Logs all invocations in a stack trace. This setting provides a Java
stack trace for every recorded function. Use this option in conjunction with
Class Dumping, to determine the context for the hooked parts in the
application. This trace can help you solve cases where a parameter is not
correlated and to determine where to place additional hooks. Note that
enabling this option slows down the application (disabled by default).

Stack Trace Limit: The maximum number of calls stored in the stack. When
a stack trace is enabled, and the number of calls exceeds the specified value,
the stack trace is truncated. The default value is 20 calls.

Trace Support: Traces all major support calls and writes them to the
trace.log file in the Vuser directory (disabled by default).

Show Progress Window: Enables the progress window for Mercury products
(enabled by default).

Debug Class Loaders: Give debug printouts for non-system ClassLoader
support (disabled by default).

Synchronize Threads: For multi-threaded applications, instructs VuGen to
synchronize between the different threads (disabled by default).

Digest Calculation: Generate a digest of all recorded objects (disabled by
default).
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Exclude from Digest: A list of objects not to be included in the digest
calculation.

Debug Variables: Casts <undefined> variables to their types. Also, each
variable in the variables section which is also an interface, will have a
comment indicating the original type (disabled by default).

Specify Hook: Inserts a string before the invocation of the script indicating
the hook that caused it. This is useful for capturing redundant recordings
(disabled by default).

Specify Thread: Inserts a string before the invocation of the script indicating
the thread that it runs in. This is useful for identifying multi-threaded
application (disabled by default).

Hooking Options

Hooking Debug Level: The level of hooking-debug printouts from within
the recorder. Level O indicates that no debug printout will be issued.

Ignore Classes: A list of the classes to ignore. All classes containing the
specified strings will be excluded from the hooking mechanism.

Printout Redirections: Determines where to redirect the printouts from the
hooking mechanism. The options are the Console, a separate file, or the
Debug file. The default is the Console.

Make Methods Public: Make hooked methods public (disabled by default).
Make Class Public: Make hooked class public (enabled by default).

Log Class Hooking: Creates a log file containing a string representation of all
classes before and after hooking. This option should only be used for intense
debugging, as it significantly decreases performance (disabled by default).

Log Specific Class Hooking: A list of the classes for which a hooking log file
should be generated. If no class is specified, all classes are logged.
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Class Dumping Options

Class Dumping: Dumps the loaded classes to the Vuser directory (disabled by
default).

Class to Dump: A list of the classes to be dumped after hooking. Any class
containing one of the specified strings will be dumped. If no class is
specified, all classes are dumped.

Dump Suffix: The suffix to append to the dumped class names. The default
suffix is _DUMP.

Class Dump Directory: The directory to which to dump the classes.

Flat Class Dumping: Dump all classes into a single directory and precede
each class with its full package. If this option is disabled, a directory
hierarchy is created (disabled by default).

To set the debug options:

1 Click Options in the Start Recording dialog box and select the Recording
Properties:Debug Options node.

Propety  vewe
m General Options
[0 Enable Generic Debug Options
-0 Stack Trace
Stack Trace Limit
O Trace Suppart
Show Progress Window
O Debug Clazs Loaders

O Svnchionize Threads
-1[# Digest Calculation
Man Digestible Objects
Debug Warables

2 Enable the desired options, or for options that require values, enter the
desired value.
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3 To set all options to their default values, click Use Defaults.

4 Click OK to close the dialog box and begin recording.

CORBA Options

256

The following options are specific to the Corba-Java protocol. These options
let you set the Corba specific recording properties and several callback
options. The following options are available:

Record Properties: Instructs VuGen to record system and custom properties
related to the protocol. By default, this option is enabled.

Show IDL Constructs: Displays the IDL construct that is used when passed as
a parameter to a CORBA invocation. By default, this option is enabled.

Record DIl only: Instructs VuGen to record only on a DLL level. By default,
this option is disabled.

Resolve CORBA Objects: When correlation fails to resolve a CORBA object,
recreate it using its binary data. By default, this option is disabled.

Callback Options

Record CallBack Connection: Instructs VuGen to generate a connect
statement for the connection to the ORB, for each callback object. By
default, this option is disabled.

Debug CallBacks: Allows debugging information to be generated on
callbacks. By default, this option is disabled.
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To set the Corba options:

1 Click Options in the Start Recording dialog box and select the Recording
Properties:Corba Options node.

cord Properties
Show DL Congtructs
O Record DI Only
O Resolve COREA Objects
-IBp Callbacks Options
Record Callback Connection
[ Debug Callbacks

2 Enable or disable the options as desired.
3 To set all options to their default values, click Use Defaults.

4 Click OK to close the dialog box and begin recording.

257



Part 11l « Working with Java Language Protocols

258



19

Correlating Java Scripts

VuGen's correlation allows you to link Java Vuser functions by using the
results of one statement as input to another.

This chapter describes:

About Correlating Java Scripts
Standard Correlation
Advanced Correlation

String Correlation

Y Y Y Y Y

Using the Serialization Mechanism

The following information only applies to Corba-Java and RMI-Java Vuser
scripts.
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About Correlating Java Scripts

260

Vuser scripts containing Java code often contain dynamic data. When you
record a Corba or RMI Vuser script, the dynamic data is recorded into
scripts, but cannot be re-used during replay. If you encounter an error when
running your Vuser, examine the script at the point where the error
occurred. In many cases, correlation will solve the problem by enabling you
to use the results of one statement as input to another.

VuGen'’s Corba recorder attempts to automatically correlate statements in
the generated script. It only performs correlation on Java objects. When it
encounters a Java primitive (byte, character, boolean, integer, float, double,
short, and long) during recording, the argument values appear in the script
without association to variables. VuGen automatically correlates all objects,
arrays of objects, and arrays of primitives. Note that Java arrays and strings
are also considered objects.

VuGen employs several levels of correlation: Standard, Enhanced, Strings.
You enable or disable correlation from the Recording options. An additional
method of Serialization can be used to handle scripts where none of the
former methods can be applied. For more information, see “Using the
Serialization Mechanism” on page 264.
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Standard Correlation

Standard correlation refers to the automatic correlation performed during
recording for simple objects, excluding object arrays, vectors, and container
constructs.

When the recorded application invokes a method that returns an object,
VuGen’s correlation mechanism records these objects. When you run the
script, VuGen compares the generated objects to the recorded objects. If the
objects match, the same object is used. The following example shows two
Corba objects my_bank and my_account. The first object, my_bank, is
invoked; the second object, my_account, is correlated and passed as a
parameter in final line of the segment:

public class Actions {

// Public function: init
public int init() throws Throwable {

Bank my_bank = bankHelper.bind("bank", "shunra");
Account my_account = accountHelper.bind("account","shunra");

my_bank.remove_account(my_account);

}

Advanced Correlation

Advanced or deep correlation refers to the automatic correlation performed
during recording for complex objects, such as object arrays and Corba
container constructs.

The deep correlation mechanism handles Corba constructs (structures,
unions, sequences, arrays, holders, ‘any’s) as containers. This allows it to
reference inner members of containers, additional objects, or different
containers. Whenever an object is invoked or passed as a parameter, it is also
compared against the inner members of the containers.
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In the following example, VuGen performs deep correlation by referencing
an element of an array. The remove_account object receives an account
object as a parameter. During recording, the correlation mechanism searches
the returned array my_accounts and determines that its sixth element
should be passed as a parameter.

public class Actions {

// Public function: init
public int init() throws Throwable {

my_banks[] = bankHelper.bind("banks", "shunra");
my_accounts[] = accountHelper.bind("accounts","shunra");

my_banks[2].remove_account(my_accounts[6]);

}

The following segment further illustrates enhanced correlation. The script
invokes the send_letter object that received an address type argument. The
correlation mechanism retrieves the inner member, address, in the sixth
element of the my_accounts array.

public class Actions {

// Public function: init
public int init() throws Throwable {

my_banks = bankHelper.bind("bank", "shunra");
my_accounts = accountHelper.bind("account", "shunra");

my_banks[2].send_letter(my_accounts[6].address);

}

262



Chapter 19  Correlating Java Scripts

String Correlation

String correlation refers to the representation of a recorded value as an
actual string or a variable. When you disable string correlation (the default
setting), the actual recorded value of the string is indicated explicitly within
the script. When you enable string correlation, it creates a variable for each
string, allowing you to use it at a later point in the script.

In the following segment, string correlation is enabled—you store the value
returned from the get_id method in a string type variable for use later on in
the script.

public class Actions {

// Public function: init
public int init() throws Throwable {

my_bank = bankHelper.bind("bank", "shunra");
my_account1 = accountHelper.bind("account1", "shunra");
my_account2 = accountHelper.bind("account2", "shunra");

string = my_account1.get _id();
string2 = my_account2.get_id();
my_bank.transfer_money(string, string2);

You set the correlation method from the Correlation tab in the recording
options.

Correlate Strings: Correlate strings in script during recording. If you disable
this option, the actual recorded values are included in the script between
quotation marks. If this option is disabled, all other correlation options are
ignored (disabled by default).

Correlate String Arrays: Correlate strings within string arrays during
recording. If you disable this option, strings within arrays are not correlated
and the actual values are placed in the script (enabled by default).

263



Part 11l « Working with Java Language Protocols

Advanced Correlation: Enables correlation on complex objects such as
arrays and Corba container constructs and arrays. This type of correlation is
also known as deep correlation (enabled by default).

Correlation Level: Determines the level of deep correlation—how many
inner containers to search.

Correlate Collection Type: Correlate objects contained in a Collection class
for JDK 1.2 or higher (disabled by default).

Using the Serialization Mechanism

264

In RMI, and some cases of Corba, the client AUT creates a new instance of a
Java object using the java.io.serializable interface. It passes this instance as
a parameter for a server invocation. In the following segment, the instance p
is created and passed as a parameter.

/[ AUT code:
java.awt.Point p = new java.awt.Point(3,7);
map.set_point(p);

The automatic correlation mechanism is ineffective here, since the object
did not return from any previous call. In this case, VuGen activates the
serialization mechanism and stores the object being passed as a parameter. It
saves the information to a binary data file under the user directory.
Additional parameters are saved as new binary data files, numbered
sequentially. VuGen generates the following code:

public class Actions {

// Public function: init
public int init() throws Throwable {
java.awt.Point p = (java.awt.Point)Ir.deserialize(0, false);
map.set_point(p);
}
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The integer passed to Ir.deserialize represents the number of binary data
files in the Vuser directory.

To parameterize the recorded value, use the public setLocation method (for
information, see the JDK function reference). The following example uses
the setLocation method to set the value of the object, p.

public class Actions {

// Public function: init
public int init() throws Throwable {
java.awt.Point p = (java.awt.Point)Ir.deserialize(0, false);
p.setLocation(2,9);
map.set_point(p);

}

In certain instances the public method of setLocation is not applicable. As
an alternative, you can use the API of your class that incorporate get or set
accessor methods. If you are working with AUT classes that do not have
get/set methods or use private methods, or if you are unfamiliar with the
classes’ API, you can use VuGen'’s built-in serialization mechanism. This
mechanism allows you to expand objects in their ASCII representation and
manually parameterize the script. You enable this mechanism in the
Recording Options dialog box (see Chapter 18, “Setting Java Recording
Options”).

VuGen generates an Ir.deserialize method that deserializes the data or
displays complex data structures as serial strings. Once the structure is
broken down to its components, it is easier to parameterize. The
Ir.deserialize method receives two arguments, a string and an integer. The
string is the parameter’s value that is to be substituted during replay. The
integer is the index number of binary file to load.
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If you choose not to expand objects in your script by clearing the Unfold
Serialized Objects check box, you can control the serialization mechanism
by passing arguments to the Ir.deserialize method. The first argument is an
integer indicating the number of binary files to load. The second integer is a
boolean value:

true Use VuGen'’s serialization mechanism.

false Use the standard Java serialization mechanism.

The following segment shows a generated script in which the serialization
mechanism was enabled.

public class Actions {

// Public function: init
public int init() throws Throwable {
_string = "java.awt.Point __ CURRENT_OBJECT = {" +
"int x = "#5#" +
"inty = "#8#" +
ll}ll;
java.awt.Point p = (java.awt.Point)Ir.deserialize(_string,0);
map.set_point(p);

}

The string values are placed between delimiters.The default delimiter is "#".
You can change the delimiter in the Serialization tab of the recording
options. Delimiters are used to speed up the parsing of the string during

replay.
When modifying the string, you must maintain the following rules:

Order of lines may not be changed. The parser reads the values one-by-
one—not the member names.

» Only values between two delimiters may be modified.

» Object references may not be modified. Object references are indicated only

to maintain internal consistency.



Chapter 19  Correlating Java Scripts

» "_NULL_" can appear as a value, representing the Java null constant. You can
replace it with string type values only.

> Objects may be deserialized anywhere in the script. For example, you can
deserialize all objects in the init method and use the values in the action
method.

» Maintain internal consistency for the objects. For example, if a member of a
vector is element count and you add an element, you must modify the
element count.

In the following segment, a vector contains two elements:

public class Actions {

// Public function: init
public int init() throws Throwable {
_string = "java.util.Vector CURRENTOBJECT = {" +

"int capacitylncrement = "#0#" +

"int elementCount = #2#" +

"java/lang/Object elementDatal[] = {" +
"elementData[0] = #First Element#" +
"elementData[1] = #Second Element#" +
"elementData[2] = NULL " +

"elementData[9] = NULL " +

ll}" +
ll}ll;
_vector = (java.util.Vector)ir.deserialize(_string,0);
map.set_vector(_vector);

}
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In the following example, one of the vector’s elements was changed—a
"_NULL_" value was changed to "Third element". In coordination with the
addition of the new element, the "elementCount" member was modified to
ll3||'

public class Actions {

// Public function: init
public int init() throws Throwable {
_string = "java.util.Vector CURRENTOBJECT = {" +

"int capacitylncrement = "#0#" +

"int elementCount = #3#" +

"java/lang/Object elementData[] = {" +
"elementData[0] = #First Element#" +
"elementData[1] = #Second Element#" +
"elementData[2] = #Third Element#" +

"elementData[9] = NULL_" +
ll}ll +
Il}ll;
_vector = (java.util.Vector)lr.deserialize(_string,0);
map.set_vector(_vector);

}

Due to the complexity of the serialization mechanism, which opens up the
objects to ASCII representation, opening large objects while recording may
increase the time required for script generation. To decrease this time, you
can specify flags which will improve the performance of the serialization
mechanism.

When adding Ir.deserialize to your script, it is recommended that you add it
to the init method—not the action method. This will improve performance
since VuGen will only deserialize the strings once. If it appears in the action
method, VuGen will deserialize strings for every iteration.
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Chapter 19  Correlating Java Scripts

The following list shows the available options which you set in Serialization
tab of the recording options:

Serialization Delimiter
Unfold Serialized Objects
Unfold Arrays

Limit Array Entries
Ignore Serialized Objects

For complete information on the recording options, see Chapter 18,
“Setting Java Recording Options.”
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Configuring Java Run-Time Settings

After you record a Java Vuser script, you configure the run-time settings for
the Java Virtual Machine.

This chapter describes:
» About Configuring Java Run-Time Settings
» Specitying the JVM Run-Time Settings
» Setting the Run-Time Classpath Options

The following information applies to Java, E]B Testing, Corba-Java, and
RMI-Java type Vusers.

About Configuring Java Run-Time Settings

After developing a Java Vuser script, you set the run-time settings for the
Java VM (Virtual Machine). These settings let you set additional paths and
parameters, and determine the run mode.

You set the Java related run-time settings through the Java VM options in
the Run-Time Settings dialog box.

e To display the Run-Time Settings dialog box, click the Run-Time Settings
& button on the VuGen toolbar.

This chapter only discusses the Run-Time settings for Java type Vusers—Java,
EJB Testing, Corba-Java, and RMI-Java. For information about run-time
settings that apply to all Vusers, see Chapter 12, “Configuring Run-Time
Settings.”

271



Part 11l « Working with Java Language Protocols

Specifying the JVM Run-Time Settings

272

In the Java VM section, you provide information about the Java virtual
machine settings.

The following settings are available:

Additional VM Parameters: Enter any optional parameters used by the
virtual machine.

Use Xbootclasspath VM parameter: When you run a Vuser, VuGen
automatically sets the Xbootclasspath variable. You use this dialog box to
specify parameters, in addition to the ones defined in Xbootclasspath. If you
specified additional VM parameters for recording, you can instruct VuGen
to save the parameters and use them during replay.

To set the Java VM run-time settings:

Choose Vuser > Run-Time Settings and select the Java Environment
Settings:Java VM node in the Run-Time Settings tree.

In the Additional VM Parameters box, enter any optional parameters used
by the Load Generator machine.

To replay with the -Xbootclasspath/p option, select the Use -Xbootclasspath
VM parameter option.
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4 Click OK.

Setting the Run-Time Classpath Options

The ClassPath section lets you specify the location of additional classes that
were not included in the system’s classpath environment variable. You may
need these classes to run Java applications and insure proper replay.

You can browse for the required classes on your computer or network and
disable them for a specific test. You can also manipulate the classpath
entries by changing their order.

—Java Environment Settings: Clazspath

Clas spath Entries: .1"| *'l =c°'| x|

(w0 Program Filesh avaS ot JRENT 3hiBhsunrsasign.jar
[w]D:Program Filesh avaS ot JRENT 34BNt jar
[w]D:4Program Filesh avaS ot JREYNT. 34BN jawes jar
[w]D:Program Filesh avaS ot JRENT. 34BN B jar
[w]D:WProgram Files\Mokia'WaP_Toolkitwazs_wenc.jar

WD \Program Files\MokiahwaP_Toolkitsparser. jar

To set the Classpath run-time settings:

1 Open the Run-Time settings (F4). Select the Java Environment
Settings:Classpath node in the Run-Time settings tree.

2 Add a classpath to the list:
Click the Add Classpath button. VuGen adds a new line to the classpath list.

Type in the path and name of the jar, zip or other archive file for your class.
Alternatively, click the Browse button to the right of the field, and locate
the desired file. VuGen adds the new location to the classpath list, with an
enabled status.
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3 To permanently remove a classpath entry, select it and click the Delete
button.

4 To disable a classpath entry for a specific test, clear the check box to the left
of the entry.

5 To move a classpath entry down in the list, select it and click the Down
arrow.

+ «
(=)}

To move a classpath entry up within the list, select it and click the Up arrow.

7 Click OK to close the dialog box.
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Creating Citrix Vuser Scripts
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VuGen allows you to record the actions of a Citrix client communicating
with its server using the Citrix ICA protocol. The resulting script is called a
Citrix Vuser script.

The optional Mercury Citrix Agent helps you create an intuitive script that
provides built-in synchronization. For more information, see Chapter 22,
“Using the LoadRunner Citrix Agent.” Make sure to refer to “Tips for
Replaying and Troubleshooting Citrix Vuser Scripts” on page 307 for
valuable tips on creating scripts.

This chapter describes:

Getting Started with Citrix Vuser Scripts
Setting Up the Client and Server

Recording Tips

Understanding Citrix Recording Options
Setting the Citrix Recording Options
Setting the Citrix Display Settings

Setting the Citrix Run-Time Settings
Viewing and Modifying Citrix Vuser Scripts
Synchronizing Replay

Understanding ICA Files

Using Citrix Functions

Tips for Replaying and Troubleshooting Citrix Vuser Scripts

Increasing the Numbers of Vusers per Load Generator Machine
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About Creating Citrix Vuser Scripts

278

Citrix Vuser scripts emulate the Citrix ICA protocol communication
between a Citrix client and server. VuGen records all activity during the
communication and creates a Vuser script.

When you perform actions on the remote server, VuGen generates functions
that describe these actions. Each function begins with a ctrx prefix. These
functions emulate the analog movements of the mouse and keyboard. In
addition, the ctrx functions allow you to synchronize the replay of the
actions, by waiting for specific windows to open.

VuGen also allows you to record a Citrix NFUSE session. With Citrix NFuse,
the client is installed, but your interface is a browser instead of a client
interface. To record NFUSE sessions, you must perform a multi-protocol
recording for Citrix and Web Vusers. (See Chapter 4, “Recording with
VuGen.”) In multi-protocol mode VuGen generates functions from both
Citrix and Web protocols during recording.

In the following example, ctrx_mouse_click simulates a mouse click on the
left button.

ctrx_mouse_click(44, 318, LEFT_BUTTON, 0);

For more information about the syntax and parameters, refer to the Online
Function Reference (Help > Function Reference).

You can view and edit the recorded script from VuGen’s main window. The
API calls that were recorded during the session are displayed in VuGen,
allowing you to track your actions.
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Getting Started with Citrix Vuser Scripts

This section provides an overview of the process of developing Citrix ICA
Vuser scripts using VuGen. In addition, see “Tips for Replaying and
Troubleshooting Citrix Vuser Scripts” on page 307.

To develop a Citrix ICA script:
1 Make sure that your client and server are configured properly.

For general information about these settings, see “Setting Up the Client and
Server” on page 280.

2 Record the actions using VuGen.

Invoke VuGen and create a new Vuser script. Be sure to follow the “Setting
Up the Client and Server” on page 280.

For general information about recording, see Chapter 4, “Recording with
VuGen.”

3 Enhance the Vuser script.

Enhance the Vuser script by inserting transactions, rendezvous points, and
control-flow structures into the script.

For details, see Chapter 7, “Enhancing Vuser Scripts.”
4 Define parameters (optional).

Define parameters for the fixed-values recorded into your Vuser script. By
substituting fixed-values with parameters, you can repeat the same business
process many times using different values.

For details, see Chapter 8, “Working with VuGen Parameters.”
5 Configure the Citrix display options.

Configure the display options for replaying Citrix Vusers. These options let
you show the Citrix client during replay and open a snapshot when an error
occurs. For details, see “Setting the Citrix Display Settings” on page 291.

6 Configure the Run-Time settings.

The Run-Time settings control Vuser behavior during script execution.
These settings include pacing, logging, think time, and connection
information.
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For details about the Citrix specific Run-Time settings, see “Setting the Citrix
Run-Time Settings” on page 292. For information about general Run-Time
settings, see Chapter 12, “Configuring Run-Time Settings.”

Save and run the Vuser script from VuGen.

Save and run the Vuser script from VuGen to verify that it runs correctly.
While you record, VuGen creates a series of configuration, data, and source
code files. These files contain Vuser run-time and setup information. VuGen
saves these files together with the script.

For details about running the Vuser script as a standalone test, see “Tips for
Replaying and Troubleshooting Citrix Vuser Scripts” on page 307 and
Chapter 14, “Running Vuser Scripts in Standalone Mode.”

After you create a script, you integrate it into your environment: a
LoadRunner scenario, Performance Center load test, Tuning Module session,
or Business Process Monitor profile. For more information, refer to the
LoadRunner Controller User’s Guide, Tuning Console, Performance Center, or
Application Management documentation.

Setting Up the Client and Server

280

Before creating a script, make sure you have a supported Citrix client
installed on your machine, and that your server is properly configured. This
section describes:

» Client Versions

» Server Configuration

Client Versions

In order to run your script, you must install a Citrix client on each Load
Generator machine. If you do not have a client installed, you can download
one from the Citrix Website www.citrix.com under the download section.

VuGen supports all Citrix clients with the exception of versions 8.00,
version 6.30.1060 and earlier, and Citrix Web clients.


http://www.citrix.com
http://www.citrix.com
http://www.citrix.com
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Server Configuration

To record in VuGen, you need to configure the Citrix server in the following
areas:

MetaFrame: Make sure the MetaFrame server (1.8 or 3) is installed. To check
the version of the server, select Citrix Connection Configuration on the
server’s console toolbar and choose Help > About.

Configure Server to Close Sessions: Configure the Citrix server to
completely close a session. After a Citrix client closes the connection, the
server is configured, by default, to save the session for the next time that
client opens a new connection. Consequently, a new connection by the
same client will face the same workspace from which it disconnected
previously. It is preferable to allow each new test run to use a clean
workspace.

The ensure a clean workspace for each test, you must configure the Citrix
server not to save the previous session. Instead, it should reset the
connection by disconnecting from the client each time the client times-out
or breaks the connection.

» MetaFrame 1.8 Server

» MetaFrame 3 Server

MetaFrame 1.8 Server

To reset the connection for every session on a MetaFrame Server:

Open the Citrix Connection Configuration dialog box. Choose Start >
Programs > Citrix > MetaFrame > Citrix Connection Configuration.

Double-click on the ica-tcp connection name. The Edit Connection dialog
box opens.
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3 Click the Advanced button. The Advanced Connection Settings dialog box
opens.

Advanced Connection Settings B
—Logon —&utologon

" Disabled (¥ Enabled UserNameI -
— Timeout settings fin minokes] —————————————— W ot I Cancel |
Connectionl ' No Timeout frassiord I Help |

I finherit user config) Confirm Fazsword I
Prompt far Passward [

D'iSCU””BE’tiU'”I'I I™ Ha Timeout ¥ [inkerit client config)
[ [inherit user corfig)

r Initial Program
I ™ Mo Timeout Corimatd
Idle |5 o
[ [inherit user config) febine I
[irectonm

— Security

J ¥ (inherit client/user config)

Required encreption | B asi ) -
4 Bt I 80 [ Only run Published &pplications

[ Usze default NT Authentication

r— Wzer Profile Overrides

™ Disable wWallpaper

Or a broken or timed-out connection, Ireset. vl the session, | [inherit user config)

Beconnect sessions disconnected Ifrc.m ary clisnt. j ¥ [inkerit user config)

Shadowing Iis enabled: input DM, notify 0N, j ¥ [inherit user config)

4 In the bottom section of the dialog box, clear the inherit user config check
box adjacent to the On a broken or timed-out connection list box. Change
the entry for this list box to reset.

5 Click OK.

MetaFrame 3 Server

To reset the connection for every session on a MetaFrame 3 server:

1 Open the Citrix Connection Configuration dialog box. Choose Programs >
Citrix > Administration Tools > Citrix Connection Configuration Tool.

2 Select the ica-tcp connection name and choose Connection > Edit.
Alternatively, double-click on the connection. The Edit Connection dialog
box opens.
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3 Click the Advanced button. The Advanced Connection Settings dialog box
opens.

4 In the bottom section of the dialog box, clear the inherit user config check
box adjacent to the On a broken or timed-out connection list box. Change
the entry for this list box to reset.

5 Click OK.

Recording Tips

When recording a script, be sure to follow these guidelines in order to create
an effective script.

Single vs. Multi-Protocol Scripts

When creating a new script, you may create a single protocol or multi-
protocol script. If you plan to record a simple Citrix ICA session, use a single
protocol script. When recording an NFUSE session, however, you must
create a multi-protocol script for Citrix ICA and Web(HTML/HTTP), to
enable the recording of both protocols. For more information, see

Chapter 4, “Recording with VuGen.”

Record into Appropriate Sections

Record the connection process into the vuser_init section, and the closing
process into the vuser_end section. This will prevent you from performing
iterations on the connecting and disconnecting. For more information
about recording into sections, see “Vuser Script Sections” on page 54.

Run a Clean Session

When recording a session, make sure to perform the complete business
process, starting with the connection and ending with the cleanup. End
your session at a point from where you could start the entire process from
the beginning. Do not leave any client or application windows open.

Explicit Clicks

When opening expanded menu options, click explicitly on each option—do
not depend on the expanding menu. For example, when choosing Start >
Programs > Microsoft Word, be sure to click on the word Programs.
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Don’t Resize Windows

It is recommended that you do not move or resize windows during the
recording session.

Make Sure Resolution Settings are Consistent

To insure successful bitmap synchronization, make sure that the resolution
settings match. On the recording machine, check the settings of the ICA
client, the Recording Options, and the Run Time settings. On the Injector
machines, check the settings of the ICA client, and make sure that they are
consistent between all injector and recording machines.

Use 1024 x 768 Resolution

Supported resolutions (window sizes) are 640 x 480, 800 x 600, and 1024 x
768. A settings of 1024 x 768 is recommended on the recording machine as
it allows the Citrix window, whose default size is 800 x 600, to be displayed
properly. Note that VuGen uses the Desktop’s color settings.

Add Manual Synchronization Points

While waiting for an event during recording, such as HTML page loading, it
is recommended that you add manual synchronization points with the
ctrx_sync_on_bitmap function. For details, see “Synchronizing Replay” on
page 296.

Disable Client Updates

Disable client updates when prompted by the Citrix client. This will prevent
forward compatibility issues between VuGen and newer Citrix clients that
were not yet tested.

Windows Style

Record all windows in the "classic" windows style—not the XP style. This is
relevant for sync_on_bitmap functions.

To change the Windows style to "classic":

1 Click in the desktop area.
2 Choose Properties from the right-click menu.

3 Select the Theme tab.
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4 Choose Windows Classic from the Theme drop down list.

5 Click OK.

Understanding Citrix Recording Options
You can set the Citrix Recording options in the following areas.
» Configuration

» Recorder

» Login (only for single protocol Citrix ICA scripts)

Configuration

In the Citrix:Configuration Recording options, you set the window
properties and encryption settings for the Citrix client during the recording
session.

- Encryption Lewvel E Default hd

Window Size 800 x 600

> Encryption Level: The level of encryption for the ICA connection: Basic, 128
bit for login only, 40 bit, 56 bit, 128 bit, or Use Server Default to use the
machine’s default.

» Window Size: The size of the client window: 640 x 480, 800 x 600 (default),
1024 x 768, 1280 x 1024, or 1600 x 1200.
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Recorder

The Citrix:Recorder Recording options let you specify how to generate
window names where the window titles change during recording. You can
also specify whether to save snapshots of the screens together with the script
files and whether to generate text synchronization functions.

Window Names

In some Citrix sessions, the active window name changes while you are
recording. If you try to replay the script as is, the Vuser uses the original
window name and the replay may fail. Using the recording options, you can
specify a naming convention for the windows in which VuGen uses a
common prefix or common suffix to identify the window.

For example, if the original window’s name is "untitled - Notepad" where the
name changes during application's run to "my_test - Notepad", you can
instruct VuGen to use the common suffix only, "Notepad".

The following options are available for generating window names during
recording.

Use new window name as is: Set the window name as it appears in the
window title. (default)

Use common prefix for new window names: Use the common string from
the beginning of the window titles, as a window name.

Use common suffix for new window names: Use the common string from
the end of the window titles, as a name.

Note: Alternatively, you can modify the window names in the actual script
after recording. In the Script view, locate the window name, and replace the
end of the window name with the wildcard notation, *.
ctrx_sync_on_window (“My Application*”, ACTIVATE, ...);
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Save snapshots: This option instructs VuGen to save a snapshot of the Citrix
client window for each script step, when relevant. It is recommended that
you enable this option to provide you with a better understanding of the
recorded actions. Saving snapshots, however, uses more disk space and slows
down the recording session.

Record text synchronization: This setting instructs VuGen to record text
synchronization before each mouse click (enabled by default).

m ‘Window name
@ Use new window name as is
QO Use common prefix For new window names
O Use common suffix Far new windaw names
Save snapshats
Record text synchronization

Login

In the Citrix:Login Recording options, you set the connection and login
information for the recording session. (When working with NFUSE, the
Login options are not available since the login is done through the Web

pages.)

You can provide direct login information or instruct VuGen to use an
existing configuration stored in an ica file.

You must provide the name of the server—otherwise the connection VuGen
generates a ctrx_connect_server function:

ctrx_connect_server(“steel”, “test”, “test”, “testlab”);
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If you do not provide login information, you are prompted for the
information when the client locates the specified server.

Defining Connection Parameters

Connection section—enter the connection— information:
> the User Name for the Citrix server

» the Password for the Citrix server

» the Domain of the Citrix server

» the Client Name, by which the MetaFrame server identifies the client
(optional).

Logon Information section—enter the login information:

> the preferred Network Protocol: TCP/IP or TCP/IP+HTTP. If you intend to
use a browser, choose the TCP/IP+HTTP option. For all other
applications, choose TCP/IP.
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» the Citrix Server name. To add a new server to the list, click Add, and
enter the server name (and its port for TCP/IP + HTTP). Note that
multiple servers apply only when you specify a Published Application. If
you are connecting to the desktop without a specific application, then
list only one server.

» the name of the Published Application as it is recognized on Citrix server.
The drop-down menu contains a list of the available applications. If you
do not specify a published application, VuGen uses the server’s desktop.

Note that if you do not specify a published application, Citrix load
balancing will not work. To use load balancing when accessing the
server’s desktop, register the desktop as a published application on the
server machine, and select this name from the Published Application
drop-down list.

Use ICA File for Connection Parameters

If you have an existing .ica file with all of the relevant configuration
information, select Use ICA file for connection parameters. In the following
row, specify the full path of the .ica file.

For information about the format of an ICA file, see “Understanding ICA
Files” on page 302.
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Setting the Citrix Recording Options
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Before recording, you set the desired recording options.

To set the Citrix recording options:

Open the Recording Options dialog box. Choose Tools > Recording Options
or click the Options button in the Start Recording dialog box. The keyboard
shortcut key is CTRL+F7.

Select the Citrix:Login node. (only for single protocol Citrix ICA scripts)

» If you have an existing ica file with all of the relevant configuration
information, select Use ICA file for connection parameters. Specify the
tull path of the ica file, or click the Browse button and locate the file on
the local disk or network.

» If you do not have an ica file, select Define connection parameters. This
is the default setting. Enter the Connection and Identification
information.

Select the Citrix:Configuration node. Choose an encryption level and a
window size.

Select the Citrix:Recorder node. Specify how to generate window names for
windows whose titles change during the recording session.

To prevent VuGen from saving a snapshot for each step, clear Save
snapshots.

When recording an NFUSE session, set the Web recording mode to URL-
based. Choose the Internet Protocol:Recording recording option and select
URL-based script.

Click OK to accept the setting and close the dialog box.
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Setting the Citrix Display Settings

Before running your Citrix Vuser script, you can set several display options
to be used during replay. Although these options increase the load upon the
server, they are useful for debugging and analyzing your session.
To set the Citrix display options:

1 Open the General Options dialog box. Choose Tools > General Options in

the main VuGen window.

2 Select the Citrix Display tab.

3 Select Show client during replay to display the Citrix client when replaying
the Vuser script.

4 Select Show Bitmap Selection popup to issue a popup message when you
begin to work interactively within a snapshot. VuGen issues this message
when you choose the right-click menu option Insert Sync Bitmap or Insert
Get Text, before you select the bitmap or text.

5 Click OK.
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Setting the Citrix Run-Time Settings
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After creating a Citrix Vuser script, you set the run-time settings. These
settings let you control the behavior of the Vuser when running the script.
Your Citrix run-time settings in the Configuration node should correspond
to the properties of your Citrix client. These settings will influence the load
on the server. To view the connection properties, select the icon
representing the ICA connection in the Citrix Program Neighborhood, and
choose Properties from the right-click menu. Select the Default Options tab.

Note: Citrix Vusers do not support IP spoofing.

To set the General Run-time settings, see Chapter 12, “Configuring Run-
Time Settings.” To set the Speed Emulation properties, see Chapter 13,
“Configuring Network Run-Time Settings.”

You can set the Citrix-specific run-time settings in the following areas:

» Citrix Configuration Run-Time Settings

» Citrix Timing Run-Time Settings

Citrix Configuration Run-Time Settings

The configuration settings relate to the screen latency, data compression,
disk cache, and queuing of mouse movements.

To set the Configuration Run-Time Settings:

Open the Run-Time settings dialog box. Click the Run-Time Settings button
on the VuGen toolbar, or choose Vuser > Run-Time Settings.
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2 Select the Citrix:Configuration node. Specify the General properties:

— Citrix: Configuration

Client Configuration

Property | Yalue |
- [2 N
SpeedScreen Latency Reduction Uze Server Defaul

Usze data compression
[ Use disk cache far bitmapz
O Queue mouse movements and keystiokes
Sound quality Usge Server Defaul

r— General

General Citrix client configuration zetting

> SpeedScreen Latency Reduction: The mechanism used to enhance user
interaction when the network speed is slow. You can turn this
mechanism on or off, depending on the network speed. The auto option
turns it on or off based on the current network speed. If you do not know
the network speed, set this option to Use Server Default to use the
machine’s default.

3 Set the Use data compression option. This option instructs the Vuser to
compress the transferred data. To enable this option, select the check box to
the left of the option; to disable it, clear the check box. You should enable
data compression if you have a limited bandwidth (enabled by default).

4 Set the Use disk cache for bitmaps option. This option instructs the Vuser to
use a local cache to store bitmaps and commonly-used graphical objects. To
enable this option, select the check box to the left of the option; to disable
it, clear the check box. You should enable this option if you have a limited
bandwidth (disabled by default).

5 Set the Queue mouse movements and keystrokes option. This option
instructs the Vuser to create a queue of mouse movements and keystrokes,
and send them as packets to the server less frequently. This serves to reduce
network traffic with slow connections. Enabling this option makes the
session less responsive to keyboard and mouse movements. To enable this
option, select the check box to the left of the option; to disable it, clear the
check box (disabled by default).
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6 Select one of the options for Sound quality from the list: Use server default,

Sound off, High sound quality, Medium sound quality, or Low sound quality.
If the client machine does not have a 16-bit Sound Blaster-compatible sound
card, select Sound Off. With sound support enabled, you will be able to play
sound files from published applications on your client machine.

Citrix Timing Run-Time Settings
The timeout settings relate to the connect and waiting times.
To set the Timing Run-Time Settings:

Open the Run-Time settings dialog box. Click the Run-Time Settings button
on the VuGen toolbar, or choose Vuser > Run-Time Settings.

Select the Citrix:Timing node.

r Citriez Timning
Timnitg 5 etting
Property [ Walue
- [z I .
Connect time 180
‘Wiaiting time Bl
Typing rate 10
|— Timeaut |

Indicate the Connect Time, the time in seconds to wait idly at an established
connection before exiting. The default is 180 seconds.

Indicate the Waiting Time, the time in seconds to wait idly at a
synchronization point before exiting. The default is 60 seconds.

5 Specity a Typing rate, the delay in milliseconds between keystrokes.
6 Click OK to accept the settings and close the dialog box.
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Viewing and Modifying Citrix Vuser Scripts

You can view the contents of your Vuser script in VuGen'’s Script view or
Tree view. For general information about viewing a script, see Chapter 2,
“Introducing VuGen.”

In Tree view, you can view a Citrix Vuser’s snapshots. The following Citrix
steps have snapshots associated with them:

» Obj Mouse Click, Obj Mouse Double Click, and Obj Mouse Down
» Sync on Window and Sync on Bitmap

In addition to displaying the client window, the snapshot also highlights
the object upon which the action was performed.

» For the Mouse steps, a small pink square indicates where the user clicked.
» For Sync on Bitmap, a pink box encloses the bitmap area.

For Sync on Window, a pink box encloses the entire window. In the
following example, the snapshot shows the Sync On Window step.
Notepad’s confirmation box is enclosed by a box indicating the exact
window on which the operation was performed.

= ||

wuser_init - Snapshot of Recording

: 'g Obj Mouse Click - <text=0F cl= |

Think Time - 1 [sec)
E—:Ig-_" Sync onwindow "ICA Administrate
g Obj Mouse Double Click - <cla: QTERAD

= Sync onWwindow "Untitled - Motep, bvat  Help
Azt Type "This iz a demo”
-8 Thirk Time - 2 [sec) demo

-7 Obj Mouse Click - <text=Untitle
]g-_"] Sync onwindow "112_163_100_¢4
H-g1 Sync on window "Font"

(g

g7 Sync on Window "Untitied - Motep.

1471 Sync onWindow "158_163_115_¢

gg g}lnc on x!njow ::ﬁb?;t :D::Dfdl The text in the Untitled file has changed.
g1 Swne onWindow "Untitled - Notep, x:!

I:I"g-_"} Sync onWwindow "54_163_151_141 Do wou want ko save the changes?

3 Obj Mouze Click - <text=Mo cla Yes Mo Cancel
: -8 Think Time - 3 [sec)] -
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Note that VuGen saves snapshots as bitmap files in the script’s
data\snapshots directory. You can determine the name of the snapshot file
by checking the function’s arguments.

ctrx_sync_on_window("ICA Administrator Toolbar", ACTIVATE, 768, 0, 33,
573, "snapshot12", CTRX_LAST);

After recording, you can manually add steps to the script in either Script
view and Tree View. For information about the various script views, see
“Viewing and Modifying Vuser Scripts” on page 17.

In addition to manually adding new functions, you can add new steps
interactively for Citrix Vusers, directly from the snapshot. Using the right-
click menu, you can add bitmap and text-related steps. Several additional
steps are also available from the right-click menu when the agent is
installed. For more information, see Chapter 22, “Using the LoadRunner
Citrix Agent.”

To insert a function interactively:

1 Click on a step within Tree view. Make sure that a snapshot is visible.
2 Click within the snapshot.

3 Right-click and choose one of the commands. A dialog box opens with the

step’s properties.

Modity the desired properties and click OK. VuGen inserts the step into your
script.

Synchronizing Replay

296

When running a script, it is often necessary to synchronize the actions to
insure a successful replay. Synchronization refers to the timing of events
within your script, waiting for windows and objects to become available
before executing an action. For example, you may want to check whether a
certain window has opened before attempting to press a button.

VuGen automatically generates functions that synchronize the actions
during replay. In addition, you can add manual synchronization functions.
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Automatic Synchronization

During recording, VuGen automatically generates functions that help
synchronize the Vuser’s replay of the script: ctrx_sync_on_window and
with an agent installation (see Chapter 21, “Creating Citrix Vuser Scripts”)
ctrx_sync_on_text.

Sync on Window

The ctrx_sync_on_window function instructs the Vuser to wait for a
specific event before resuming replay. The available events are CREATE or
ACTIVE. The Create event waits until the window is created. The Active event
waits until the window is created and then activated (in focus). For non-
window objects, such as menus that never become fully activated, VuGen
usually generates a function with the CREATE event. For standard windows,
VuGen generates a function with the ACTIVE event.

For all windows recorded with the ctrx_sync_on_window function, you
can view the snapshot from the script’s Tree view.

Sync on Text

ctrx_sync_on_text is a synchronization function that waits for a specified
string to appear at the specified position before continuing. The function

searches for the text in a radius of forty pixels in all directions around the
specified coordinates.

VuGen records ctrx_sync_on_text before every mouse click or double-click,
when the LoadRunner Citrix Agent is installed.
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The following segment shows a ctrx_sync_on_text function that was
recorded during a Citrix recording with the LoadRunner Citrix Agent
installed.

ctrx_sync_on_window ("ICA Seamless Host Agent", ACTIVATE, 0,
0,391,224, "snapshot1", CTRX_LAST);

ctrx_sync_on_text (196, 198, "OK", TEXT, "ICA Seamless Host
Agent=snapshot2", CTRX_LAST);

ctrx_obj_mouse_click ("<class=Button text=OK>", 196, 198,
LEFT_BUTTON, 0, "ICA Seamless Host Agent=snapshot2",
CTRX_LAST);

For more information on this function, refer to the Online Function Reference
(Help > Function Reference).

Manual Synchronization

You can also add manual synchronization during recording either through
VuGen’s user interface or by inserting custom synchronization functions
after recording. A common use of this capability is where the actual window
did not change, but an object within the window did change. Since the
window did not change, VuGen did not detect or record a Sync on Window.
For example, if you want the replay to wait for a specific graphic image in a
browser window, you insert manual synchronization. Or, if you are
recording a large window with several tabs, you can insert a synchronization
step to wait for the new tab’s content to open.

Synchronizing During Recording

To add synchronization during recording, you use the floating toolbar’s
marker tool. The marker tool lets you to mark an area within the client
window that needs to be in focus before resuming replay.

@ » W I 5| vuser_init o e Sl e 2 | AP

-|-+

|
Marker Tool
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To mark a bitmap area for synchronization:

1 Click the marker button.

Drag the mouse from the top left of the section of the area to the bottom
right. In Tree view, VuGen generates a Sync on Bitmap step after the current
step. In Script view, VuGen generates a ctrx_sync_on_bitmap function with
the selected coordinates as arguments.

ctrx_sync_on_bitmap(93, 227, 78, 52,
“66de3122a58baade89e63698d1c0d5dfa”);

During replay, Vusers look for the bitmap at the specified coordinates, and
wait until it is available before resuming the test.

Synchronizing After Recording

You can also add synchronization after the recording session. To implement
additional types of synchronization, you must manually enter one of the
synchronization steps into your script. To insert a function, choose Insert >
Add Step and choose the desired function. For more information, see
Chapter 7, “Enhancing Vuser Scripts.”

Sync on Bitmap

> Sync on Obj Info (agent installations only)

» Sync on Text (agent installations only)

During recording, the bitmaps generated for the Sync on Bitmap step are
saved under the script’s data\snapshots directory. If synchronization fails
during replay, VuGen generates a new bitmap that you can examine to
determine why synchronization failed. The bitmap name has the format of
sync_bitmap_<hash_value>.bmp. It is stored in the script’s output directory,
or for a scenario, profile, or tuning session, wherever the output files are
written.

In addition, you can add several other steps that affect the synchronization
indirectly:

Set Waiting Time: Sets a waiting time for the other Citrix synchronization
functions. This setting applies to all functions that follow it within the
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script. For example, if your ctrx_sync_on_window functions are timing
out, you can increase the default timeout of 60 seconds to 180.

Win Exist: Checks if a window is visible in the Citrix client. By adding
control flow statements, you can use this function to check for a window
that does not always open, such as a warning dialog box. In the following
example, ctrx_win_exist checks whether a browser was launched. The
second argument indicates how long to wait for the browser window to
open. If it did not open in the specified time, it double-clicks its icon.

if (Ictrx_win_exist(“Welcome to MSN.com- Microsoft Internet Explorer,6))
ctrx_mouse_double_click(34, 325, LEFT_BUTTON, 0)

For detailed information about these functions, refer to the Online Function
Reference (Help > Function Reference).

Waiting for a Bitmap Change

In certain cases, you do not know what data or image will be displayed in an
area, but you do expect it to change. To emulate this, you can use the
ctrx_sync_on_bitmap_change function. You specify an area (coordinates
and size), in which VuGen waits for a change. To assist you in deriving the
correct coordinates for the bitmap area, you can record a Sync on Bitmap
step using the marker tool (see above), and manually modify the function
name and remove the fifth argument.

The syntax of the functions is as follows:

ctrx_sync_on_bitmap (x_start, y_start, width, height, hash);

ctrx_sync_on_bitmap_change (x_start, y_start, width, height,
[initial_wait_time,] [timeout,]
[initial_bitmap_value,] CTRX_LAST);

You can add optional arguments to ctrx_sync_on_bitmap_change:

> initial wait time value—when to begin checking for a change.

> a timeout—the amount of time in seconds to wait for a change to occur

before failing.
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> initial bitmap value—the initial hash value of the bitmap. Vusers wait until
the hash value is different from the specified initial bitmap value.

/* recorded function */
ctrx_sync_on_bitmap(93, 227, 78, 52,
“66de3122a58baade89e63698d1c0d5dfa”);

/* modified function with an initial wait time of 300 and timeout of 400*/
ctrx_sync_on_bitmap_change(93, 227, 78, 52, 300, 400, CTRX_LAST);

Note: If you are using Sync on Bitmap, make sure that the Configuration
settings in the Controller/Console, Load Generator machine, and screen are
the same. Otherwise, VuGen may be unable to find the correct bitmaps
during replay. For information on how to configure the client settings, see
“Configuration” on page 285.
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Understanding ICA Files

Citrix ICA client files are text files that contain configuration information
for the applications accessed through the Citrix client. These files must have
an .ica extension and must conform to the following format:

[WFClient]
Version=
TcpBrowserAddress=

[ApplicationServers]
AppName1=

[AppName1]
Address=
InitialProgram=#
ClientAudio=
AudioBandwidthLimit=
Compress=
DesiredHRES=
DesiredVRES=
DesiredColor=
TransportDriver=
WinStationDriver=

Username=
Domain=
ClearPassword=

Note: When you load an ICA file using the Recording Options, VuGen saves
the file together with your script, eliminating the need to copy the ICA file
to each injector machine.
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The following example shows a sample ICA file for using Microsoft Word on
a remote machine through the Citrix client:

[WEFClient]
Version=2
TcpBrowserAddress=235.119.93.56

[ApplicationServers]
Word=

[Word]

Address=Word
InitialProgram=#Word
ClientAudio=0On
AudioBandwidthLimit=2
Compress=0n
DesiredHRES=800
DesiredVRES=600
DesiredColor=2
TransportDriver=TCP/IP
WinStationDriver=ICA 3.0

Username=test
Domain=user_lab
ClearPassword=test

Using Citrix Functions

During a Citrix recording session, VuGen generates functions that emulate
the communication between a client and a remote server. The generated
functions have a ctrx prefix. You can also manually edit any of the
functions into your Vuser script after the recording session. For more
information about the ctrx functions, refer to the Online Function Reference
(Help > Function Reference).

Note that for the functions that specify a window name, you can use the
wildcard symbol, an asterisk (*). You can place the wildcard at the
beginning, middle, or end of the string.
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Connection Functions

ctrx_connect_server

ctrx_disconnect_server

ctrx_nfuse_connect

ctrx_set_connect_opt

Mouse Functions

ctrx_mouse_click
ctrx_mouse_double_click
ctrx_mouse_down

ctrx_mouse_up

Connects to a remote server using the
Citrix client.

Closes the connection to a server.

Connects to a Citrix server via an NFUSE
portal.

Sets the connection options.

Emulates a mouse click.
Emulates a mouse double-click.
Emulates the pressing of a mouse button.

Emulates the release of a mouse button.

Object Functions (Agent Only)

ctrx_obj_get_info

ctrx_obj_mouse_click

ctrx_obj_mouse_double_click

ctrx_obj_mouse_down

ctrx_obj_mouse_up

ctrx_sync_on_obj_info

Gets class information about an object.

Emulates a mouse click for the specified
object.

Emulates a mouse double-click for the
specified object.

Emulates the pressing of a mouse button
for the specified object.

Emulates the releasing of a mouse button
for the specified object.

Waits for the specified object to be created
or active.



Synchronization Functions

ctrx_set_waiting time

ctrx_set_window

ctrx_set_window_ex

ctrx_sync_on_bitmap

ctrx_sync_on_bitmap_change

ctrx_sync_on_obj_info
(with agent only)

ctrx_sync_on_text
(with agent only)

ctrx_sync_on_window
ctrx_unset_window
ctrx_wait_for_event

ctrx_win_exist

Keyboard Functions

ctrx_key

ctrx_key_down

ctrx_key_up
ctrx_type
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Sets the waiting time for all subsequent
timing functions.

Waits for the specified window to open.

Waits a specific number of seconds for the
specified window to open.

Waits until the bitmap specified by the
coordinates is displayed.

Waits until the area specified by the
coordinates changes.

Waits for the specified object to be created
or active.

Waits until certain text is displayed at the
specified position.

Waits for a window to be created or active.
Waits for the specified window to close.
Waits for the specified event to occur.

Checks whether the specified window
exists.

Emulates the typing of a non-
alphanumeric key.

Emulates the pressing of a key on the
keyboard.

Emulates the releasing of a keyboard key.

Emulates the typing of an alphanumeric
key.
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Information Retrieval Functions

ctrx_button_get_info

ctrx_edit_get_info

ctrx_get_bitmap_value

ctrx_get_text (with agent only)

ctrx_get_window_name

ctrx_get_window_position

ctrx_list_get_info
(with agent only)

ctrx_list_select_item
(with agent only)

ctrx_menu_select_item
(with agent only)

ctrx_obj_get_info
(with agent only)

Selection Functions
ctrx_list_select_item
ctrx_menu_select_item
General Functions

ctrx_save_bitmap

ctrx_set_exception

Retrieves class information about a button.

Retrieves class information about an edit
field.

Gets the hash value of the specified
bitmap.

Stores the demarcated text in a buffer.
Gets the name of the window in focus.

Gets the position of the specified window,
or of the window in focus.

Retrieves class information about a list.
Selects an item from a list.

Selects a menu item.

Gets class information about an object.

Selects an item from a list.

Selects a menu item.

Saves the demarcated bitmap in a buffer.

Specifies exception handling.
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Tips for Replaying and Troubleshooting Citrix Vuser Scripts

The following sections provide guidelines and tips for Citrix Vusers in the
following areas:

» Replay Tips
» Debugging Tips

For recording tips, see “Recording Tips” on page 283.

Replay Tips

Set Initialization Quota

To prevent overloading by multiple Vusers while connecting, set an
initialization quota of 4 to 10 Vusers (depending on the capacity of the
server) or apply ramp-up initialization using the Scheduler.

Enable Think Time

For best results, do not disable think time in the Run-Time settings. Think
time is especially relevant before the ctrx_sync_on_window and
ctrx_sync_on_bitmap functions, which require time to stabilize.

Set Consistency Between Machines

If you intend to replay the script on another machine, make sure that the
following items are consistent between the record and replay machines:
Window Size (resolution), Window Colors, System Font and the other
Default Options settings for the Citrix client. These settings affect the hash
value of bitmaps, and inconsistencies may cause replay to fail. To view the
Citrix Client settings, select an item from the Citrix program group and
choose Application Set Settings or Custom Connection Settings from the
right-click menu. Select the Default Options tab.

Increasing the Numbers of Vusers per Load Generator Machine

Load Generator machines running Citrix Vusers may be limited in the
number of Vusers that can run, due to the graphic resources available to that
machine, also known as the GDI (Graphics Device Interface). To increase the
number of Vusers per machine, you can open a terminal server session on
the machine which acts as an additional injector machine.
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The GDI count is Operating System dependent. The actual GDI (Graphics
Device Interface) count for a heavily loaded machine using LoadRunner is
approximately 7,500. The maximum available GDI on Windows 2000
machines is 16,384.

For more information on creating a terminal server session, see the Terminal
Services topics in the LoadRunner Controller User’s Guide.

Note: By default, sessions on a terminal server use a 256-color set. If you
intend to use a terminal session for load testing, make sure to record on
machines with a 256-color set.

Debugging Tips

Single Client Installation

If you are unsuccessful in recording any actions in your Citrix session, verify
that you have only one Citrix client installed on your machine. To verify
that only one client is installed, open the Add/Remove Programs dialog box
from the Control Panel and make sure that there is only one entry for the
Citrix ICA client.

Add Breakpoints

Add breakpoints to your script in VuGen to help you determine the
problematic lines of code.

Synchronize Your Script

If replay fails, you may need to insert synchronization functions into your
script to allow more time for the desired windows to come into focus.
Although you can manually add a delay using Ir_think_time, it is
recommended that you use one of the synchronization functions discussed
in “Synchronizing Replay” on page 296.
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Extended Log

You can view additional replay information in the Extended log. To do this,
enable Extended logging in the Run-Time settings (F4 Shortcut key) Log tab.
You can view this information in the Execution Log tab or in the output.txt
file in the script’s directory.

Snapshot Bitmap

When an error occurs, VuGen saves a snapshot of the screen to the script’s
output directory. You can view the bitmap to try to determine why the error
occurred.

During recording, the bitmaps generated for the ctrx_sync_on_bitmap
function are saved under the script’s data directory. The bitmap name has
the format of hash_value.omp. If synchronization fails during replay, the
generated bitmap is written to the script’s output directory, or if you are
running it in a scenario or tuning session, to wherever the output files are
written. You can examine the new bitmap to determine why
synchronization failed.

Show Vusers

To show Vusers during a scenario or tuning session run, enter the following
in the Vuser command line box: -Ir_citrix_vuser_view. In the Controller or
Tuning Module Console, open the Vuser Details dialog box and click More
to expand the dialog box. Note that this will affect the scalability of the test,
so this should only be done to examine a problematic Vuser’s behavior.
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View Output Window

To see detailed information about the recording, view the recording log in
the Output window. Choose View > Output Window and select the
Recording Log tab. VuGen displays a detailed log of all actions performed by

VuGen.

@ Execution Log ||@ Recording Log | @ Recorded Event Log |

[Citrix Recorder 8fc: B48)] ctrx_Kkey_down{i13, 8); ‘:J
[Citrix Recorder ( 8fc: 848)] ctrx_key_up(13, 8);

[Citrix Recorder ( 8fc: 848)] ctrx_mouse_down{1, @, 118, 38, Untitled - Hotepad);
[Citrix Recorder ( 8fc: 848)] ctrx_mouse up(1, 8, 118, 38, Untitled - Hotepad);
[Citrix Recorder ( 8fc: 848)] ctrx_create_window name=171_16%_118_58 flag=3 style=-
[Citrix Recorder { 8fc: 848)] ctrx_sync_on_bitmap{182, 198, 91, 43, "b697Ff65ce7d2ed
[Citrix Recorder ( 8fc: 848)] ctrx_sync_on_window{"171_169_118_58", 171, 169, 118,
[Citrix Recorder ( 8fc: 848)] ctrx_mouse_down{1, 8, 172, 79, Untitled - Hotepad);
[Citrix Recorder { 8fc: 848)] ctrx_mouse_up{1, 8, 172, 79, Untitled - Hotepad);
[Citrix Recorder ( 8fc: 848)] ctrx_create_window name=About Hotepad flag=8 style=-1
[Citrix Recorder ( 8fc: 848)] ctrx_active_window({"About Hotepad™); -
4 »
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Using the LoadRunner Citrix Agent

The LoadRunner Citrix Agent is an optional utility that you can install on
the Citrix server. It provides you with several important benefits:

Intuitive and readable scripts
Built-in synchronization

Detailed Information about all objects

Y VY VY Y

Ability to work interactively within the Client window

This chapter contains the following sections:

» About the LoadRunner Citrix Agent

» Benefitting From the Citrix Agent

» Installation

» Effects and Memory Requirements of the Citrix Agent

» Sample Script

The following information only applies to the Citrix ICA protocol.

About the LoadRunner Citrix Agent

The LoadRunner Citrix Agent is an optional utility that you can install on
the Citrix server. It is provided on the LoadRunner CD and you can install it
on any Citrix server.

The agent provides Load Generator machines with detailed information
about objects and events in the client window. It also lets you work
interactively within the client screen to add object-specific steps.
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Benefitting From the Citrix Agent
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The Citrix agent provides enhancements in the following areas:

Object Details: provides detailed information about individual objects in the
Citrix client window.

Active Object Recognition: shows you which objects in the client window
are recognized by VuGen.

Expanded Right-Click Menu: additional right-click menu items that allow
you to add synchronization, verification, and text retrieval steps.

Retrieving Text: capability to insert text searches to your script.

Object Details

When the Citrix agent is installed, VuGen records specific information
about the active object instead of a general information about the action.
For example, VuGen generates Obj Mouse Click and Obj Mouse Double Click
steps instead of Mouse Click and Mouse Double Click that it generates
without the agent.

The following example shows the same mouse-click action recorded with
and without the agent installation. Note that with an agent, VuGen
generates ctrx_obj_xxx functions for all of the mouse actions, such as click,
double-click and release

/* Without Agent Installation */
ctrx_mouse_click(573, 61, LEFT_BUTTON, 0, test3.txt - Notepad);

/* WIth Agent Installation */

ctrx_obj_mouse_click(“<text=test3.txt - Notepad class=Notepad>" 573,
61, LEFT_BUTTON, 0, test3.txt - Notepad=snapshot21,

CTRX_LAST);

In the example above, the first argument of the ctrx_obj_mouse_click
function contains the text of the window’s title and the class, Notepad. Note
that although the agent provides additional information about each object,
Vusers only access objects by their window name and its coordinates.
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Active Object Recognition

The agent installation lets you see which objects in the client window are
detected by VuGen. This includes all Windows Basic Objects such as edit
boxes, buttons, and item lists in the current window.

To see which objects were detected, you move your mouse through the
snapshot. VuGen highlights the borders of the detected objects as the mouse
passes over them.

In the following example, the Yes button is one of the detected objects.

& Untitled - Notepad
= File Edit Format Help
=IThis is a test

E Motepad [ x|
Recycle
& The text in the Untitled File has changed,
e Do ywou want to save the changes?
Inkern o Cancel
Ezxplar
fi
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Expanded Right-Click Menu

When you click within a snapshot, you can insert several functions into the
script using the right-click menu. When no agent is installed, you are
limited to the Insert Mouse Click, Insert Mouse Double Click, and Insert
Sync on Bitmap. Note that the option to add an Insert Sync on Bitmap step
from the right-click menu is not available if you are using a 256-color set.

When an agent is installed, the following additional options are available
within the window in focus, from the right-click menu: Insert Get Text,
Insert Obj Get Info, and Insert Sync on Obj Info. These commands are
interactive—when you insert them into the script, you mark the object or
text area in the snapshot.

The Insert Obj Get Info and Insert Sync on Obj Info steps provide
information about the state of the object: ENABLED, FOCUSED, VISIBLE,
TEXT, CHECKED, and LINES. The Insert Sync on Obj Info step, generated as
a ctrx_sync_on_obj_info function, instructs VuGen to wait for a certain
state before continuing. The Insert Obj Get Info step, generated as a
ctrx_get_obj_info function, retrieves the current state of any object
property. The Insert Get Text step is discussed in the section “Retrieving
Text” on page 315.

In the following example, the ctrx_sync_on_obj_info function provides
synchronization by waiting for the Font dialog box to come into focus.

ctrx_sync_on_obj_info(“Font”, 31, 59, FOCUSED, “TRUE”, CTRX_LAST);
Utilizing VuGen'’s ability to detect objects, you can perform actions on
specific objects interactively, from within the snapshot.

To insert a function interactively using the agent capabilities:

Click at a point within the tree view to insert the new step. Make sure that a
snapshot is visible.

Click within the snapshot.

3 To mark a bitmap, right-click on it and choose Insert Sync on Bitmap.

VuGen issues a message indicating that you need to mark the desired area by
dragging the cursor. Click OK and drag the cursor diagonally across the
bitmap that you want to select.
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When you release the mouse, VuGen inserts the step into the script after the
currently selected step.

For all other steps, move your mouse over snapshot objects to determine
which items are active—VuGen highlights the borders of active objects as
the mouse passes over them.

Right-click and choose one of the Insert commands. A dialog box opens
with the step’s properties.

Obj Get Info [498.291]

"/ISIEBLE 2
object_wvalue_buffer

o] conedl |

Set the desired properties and click OK. VuGen inserts the step into your
script.

Retrieving Text

With the agent installed, VuGen lets you save standard text to a buffer. Note
that VuGen can only save true text—not a graphical representation of text
in the form of an image.

You save the text using the Get Text step either during or after recording.
During recording, VuGen displays an additional Get Text toolbar button.

Recording... (0 events).

Get Text

After recording, you insert the Get Text step from the snapshot’s right-click
menu.
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To retrieve a text string:
During recording: Click the Get Text button.

After recording: Choose Insert Get Text from the snapshot’s right-click
menu. The Bitmap Selection dialog opens, indicating that you are inserting
a synchronization or informational function and that you need to mark an
area.

Click at the corner of the text that you want to capture, drag the mouse
diagonally to mark the text you want to save, and release the mouse button.

VuGen places a Get Text step at the current location and saves the text to a
buffer. VuGen marks the saved text with a pink box. In the following
snapshot, the Get Text step retrieved the text This.

Citrix_Testl - Citrix_ICA ‘ EE=]

----- % Setconnect o
----- ﬂ' Set connect o

F-g1 Sync on wind
271 Sync on wind
H-271 Sync an Wind

Get Text
Get Text
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Installation

The installation file for the Citrix Agent is located on the LoadRunner CD
#2, under the Additional Components\CitrixAgent folder. The disk space
required for installing the Citrix agent is 25 MBs.

Note that the agent should only be installed on your Citrix server
machine—not Load Generator machines.

If you are upgrading a Citrix Agent, make sure to uninstall the previous
version before installing the next one (see uninstallation instructions
below).

To install the Citrix Agent:

1 If your server requires administrator permissions to install software, log in as
an administrator to the server.

2 Locate the installation file, CitrixAgent.exe, on the LoadRunner CD #2 in
the Additional Components\CitrixAgent folder.

Note: After installation the agent will only be active for LoadRunner
invoked Citrix sessions—it will not be active for users who start a Citrix
session without LoadRunner.

To disable the Citrix Agent, you must uninstall it.

To uninstall the Citrix Agent:

1 If your server requires administrator privileges to remove software, log in as
an administrator to the server.

2 Choose Start > LoadRunner Citrix Agent > Uninstall LoadRunner Citrix
Agent and follow the uninstall instructions.

Alternatively, open Add/Remove Programs in the server machine’s Control
Panel. Select LoadRunner Citrix Agent and click Change/Remove.
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Effects and Memory Requirements of the Citrix Agent

When you run Citrix Vusers with the agent installed, each Vuser runs its
own process of ctrxagent.exe. This results in a slight reduction in the
number of Vusers that can run on the server machine (about 7%).

The memory requirements per Citrix ICA Vuser (each Vuser runs its own
ctrxagent.exe process) is approximately 4.35 MB. To run 25 Vusers, you
would need 110 MBs of memory.

Sample Script

The following script illustrates a true Citrix ICA session with an agent.

vuser_init ()
{

ctrx_set_connect_opt (NETWORK _PROTOCOL, "TCP/IP + HTTP");

ctrx_connect_server ("Plato", "test", Ir_decrypt("428c4445a14409b9"),
"QAlab");

ctrx_wait_for_event ("LOGON");

ctrx_sync_on_window ("ICA Seamless Host Agent", ACTIVATE, 0,
0,391,224, "snapshot1", CTRX_LAST);

ctrx_sync_on_text (196, 198, "OK", TEXT, "ICA Seamless Host
Agent=snapshot2", CTRX_LAST);

ctrx_obj_mouse_click ("<class=Button text=OK>", 196, 198,
LEFT_BUTTON, 0, "ICA Seamless Host Agent=snapshot2",
CTRX_LAST);

Ir_think_time (73);
return O;

}
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Developing Database Vuser Scripts

Y Y Y Y Y Y Y Y Y Y

You use VuGen to record communication between a database client
application and a server. The resulting script is called a Database Vuser

script.
This chapter describes:

About Developing Database Vuser Scripts
Introducing Database Vusers
Understanding Database Vuser Technology
Getting Started with Database Vuser Scripts
Setting Database Recording Options
Database Advanced Recording Options
Using LRD Functions

Understanding Database Vuser Scripts
Evaluating Error Codes

Handling Errors

The following information only applies to Client Server Database (Sybase
CTLib, Sybase DbLib, Informix, MS SQL Server, Oracle 2-Tier, ODBC, and

DB2 CLI) and ERP/CRM Siebel Vuser scripts.
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When you record a database application communicating with a server,
VuGen generates a Database Vuser script. VuGen supports the following
database types: CtLib, DbLib, Informix, Oracle, ODBC, and DB2-CLI. The
resulting script contains LRD functions that describe the database activity.
Each LRD function has an Ird prefix and represents one or more database
functions. For example, the Ird_fetch function represents a fetch operation.

When you run a recorded session, the Vuser script communicates directly
with the database server, performing the same operations as the original
user. You can set the Vuser behavior (run-time settings) to indicate the
number of times to repeat the operation and the interval between the
repetitions. For more information, see Chapter 12, “Configuring Run-Time
Settings.”

Using VuGen, you can parameterize a script, replacing recorded constants
with parameters. For more information, see Chapter 8, “Working with
VuGen Parameters.”

In addition, you can correlate queries or other database statements in a
script, linking the results of one query with another. For more information,
see Chapter 11, “Correlating Statements.”

For troubleshooting information and scripting tips, see Chapter 78, “VuGen
Debugging Tips.”
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Introducing Database Vusers

Suppose that you have a database of customer information that is accessed
by customer service personnel located throughout the country. You use
Database Vusers to emulate the situation in which the database server
services many requests for information. A Database Vuser could:

» connect to the server
» submit an SQL query
» retrieve and process the information

» disconnect from the server

You distribute several hundred Database Vusers among the available load
generators, each Vuser accessing the database by using the server API. This
enables you to measure the performance of your server under the load of
many users.

The program that contains the calls to the server API is called a Database
Vuser script. It emulates the client application and all of the actions
performed by it. The Vusers execute the script and emulate user load on the
client/server system. The Vusers generate performance data which you can
analyze in report and graph format.
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Understanding Database Vuser Technology

VuGen creates Database Vuser scripts by recording all the activity between a
database client and a server. VuGen monitors the client end of the database
and traces all the requests sent to and received from the database server.

Client running I
an application VuGen Server

Like all other Vusers created using VuGen, Database Vusers communicate
with the server without relying on client software. Instead, each Database
Vuser executes a script that executes calls directly to server API functions.

Vuser script

You create Database Vuser scripts in a Windows environment using VuGen.
Once you create a script, you can assign it to Vusers in both Windows and
UNIX environments. For information about recording scripts, see Chapter 4,
“Recording with VuGen.”

Users working in a UNIX only environment can create Database Vuser
scripts through programming using VuGen templates as the basis for a
script. For information about programming Database Vuser scripts on UNIX,
see Appendix C, “Programming Scripts on UNIX Platforms.”
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Getting Started with Database Vuser Scripts

This section provides an overview of the process of developing Database
Vuser scripts using VuGen.

To develop a Database Vuser script:
1 Record the basic script using VuGen.

Invoke VuGen and create a new Vuser script. Specify the type of Vuser
(Client Server or ERP protocol types). Choose an application to record and
set the recording options. Record typical operations on your application.

For details, see Chapter 4, “Recording with VuGen.”
2 Enhance the script.

Enhance the Vuser script by inserting transactions, rendezvous points, and
control-flow structures into the script.

For details, see Chapter 7, “Enhancing Vuser Scripts.”
3 Define parameters (optional).

Define parameters for the fixed-values recorded into your script. By
substituting fixed-values with parameters, you can repeat the same query
many times using different values.

For details, see Chapter 8, “Working with VuGen Parameters.”
4 Correlate queries (optional).

Correlating database statements allows you to use the result of a query in a
subsequent one. This feature is useful when working on a database with user
constraints.

For details, see Chapter 11, “Correlating Statements.”
5 Configure the run-time settings.

The run-time settings control the Vuser script behavior during script
execution. These settings include loop, log, and timing information.

For details, see Chapter 12, “Configuring Run-Time Settings.”
6 Run the script from VuGen.

Save and run the script from VuGen to verify that it runs correctly.
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For details, see Chapter 14, “Running Vuser Scripts in Standalone Mode.”

After you create a script, you integrate it into your environment: a
LoadRunner scenario, Performance Center load test, Tuning Module session,
or Business Process Monitor profile. For more information, refer to the
LoadRunner Controller User’s Guide, Tuning Console, Performance Center, or
Application Management documentation.

Setting Database Recording Options

326

Before you record a database session, you set the recording options. You can
set basic recording options for automatic function generation, script
options, and think time:

Automatic Transactions: You can instruct VuGen to mark every Ird_exec
and Ird_fetch function as a transaction. When these options are enabled,
VuGen inserts Ir_start_transaction and Ir_end_transaction around every
Ird_exec or Ird_fetch function. By default, automatic transactions are
disabled.
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Script Options: You can instruct VuGen to generate comments into recorded
scripts, describing the Ird_stmt option values. In addition, you can specify
the maximum length of a line in the script. The default length is 80
characters.

Think Time: VuGen automatically records the operator’s think time. You can
set a threshold level, below which the recorded think time will be ignored. If
the recorded think time exceeds the threshold level, VuGen places an
Ir_think_time statement before LRD functions. If the recorded think time is
below the threshold level, an Ir_think_time statement is not generated. The
default value is five seconds.

To set the Database recording options:

Choose Tools > Recording Options. The Recording Options dialog box
opens.

Select Generate transactions for all Ird_exec functions to enable automatic
transactions for Ird_exec statements.

Select Generate transaction for all Ird_fetch functions to enable automatic
transactions for Ird_fetch statements.

Select Generate script comments to instruct VuGen to insert descriptive
comments within the script.

To change the maximum length of a line in the VuGen editor, specify the
desired value in the Maximum length of script line box.

To change the think-time threshold value from the five second default,
specify the desired value in the Think-time threshold box.

You can also set advanced recording options relating to the trace level, Ctlib
function generation, and the code generation buffer.
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Database Advanced Recording Options
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In addition to the basic recording options, you can configure advanced
options for the log file detail, CtLib specific functions, buffer size, and the
recording engine.

Recording Log Options: You can set the detail level for the trace and ASCII
log files. The available levels for the trace file are Off, Error Trace, Brief
Trace, or Full Trace. The error trace only logs error messages. The Brief Trace
logs errors and lists the functions generated during recording. The Full Trace
logs all messages, notifications, and warnings.

You can also instruct VuGen to generate ASCII type logs of the recording
session. The available levels are Off, Brief detail, and Full detail. The Brief
detail logs all of the functions, and the Full detail logs all of the generated
functions and messages in ASCII code.

CtLib Function Options: You can instruct VuGen to generate a send data
time stamp or an extended result set statement.

» Time Stamp: By default, VuGen generates Ird_send_data statements with
the TotalLen and Log keywords for the mpszReqSpec parameter. The
Advanced Recording Options dialog box lets you instruct VuGen to also
generate the TimeStamp keyword. If you change this setting on an
existing script, you must regenerate the Vuser script by choosing Tools >
Regenerate Script. It is not recommended to generate the Timestamp
keyword by default. The timestamp generated during recording is
different than that generated during replay and script execution will fail.
You should use this option only after a failed attempt in running a script,
where an Ird_result_set following an Ird_send_data fails. The generated
timestamp can now be correlated with a timestamp generated by an
earlier Ird_send_data.
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» Extended Result Set: By default, VuGen generates an Ird_result_set
function when preparing the result set. This setting instructs VuGen to
generate the extended form of the Ird_result_set function,
Ird_result_set_ext. In addition to preparing a result set, this function
also issues a return code and type from ct_results.

Code Generation Buffer Size: Specify in kilobytes the maximum size of the
code generation buffer. The default value is 128 kilobytes. For long database
sessions, you can specify a larger size.

Recording Engine: You can instruct VuGen to record scripts with the older
LRD recording engine for compatibility with previous versions of VuGen.
This option is only available for single-protocol scripts.

To set advanced recording options:

1 Click the Advanced button in the Database node of the Recording Options
dialog box. The Advanced Recording Options dialog box opens.

Advanced Recording Options

Enortace ]
Brief detail R

2 Select a Trace file detail level. To disable the trace file, select Off.

3 To generate an ASCII log file, select the desired detail level from the ASCII
file detail level box.
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For CtLib: To instruct VuGen to generate the TimeStamp keyword for
Ird_send_data functions, select the Generate send data time stamp option.

For CtLib: To instruct VuGen to generate lrd_result_set_ext instead of
Ird_result_set, select the Generate extended result set statement option.

To modify the size of the code generation buffer from the default value of
128 kilobytes, enter the desired value in the Code generation buffer size
box.

To use the old VuGen recording engine to allow backwards compatibility,
select the Record script using old recording engine option.

Click OK to save your settings and close the Advanced Recording Options
dialog box.

Using LRD Functions
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The functions developed to emulate communication between a database
client and a server are called LRD Vuser functions. Each LRD Vuser function
has an Ird prefix. VuGen automatically records most of the LRD functions
listed in this section during a database session (CtLib, DbLib, Informix,
Oracle (2-Tier), and ODBC). You can also manually program any of the
functions into your script. For syntax and examples of the LRD functions,
refer to the Online Function Reference (Help > Function Reference).

Access Management Functions

Ird_alloc_connection Allocates a connection structure.
Ird_close_all_cursors Closes all open cursors.
Ird_close_connection Disconnects (logs out) from the database.
Ird_close_context Closes a context.

Ird_close_cursor Closes a database cursor.
Ird_ctlib_cursor Specifies a CtLib cursor command.
Ird_commit Commits the current transaction.
Ird_db_option Sets an option for the current database.
Ird_free_connection Frees a connection structure.
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Ird_rollback Rolls back the current transaction.
Ird_open_connection Connects (logs on) to the database.
Ird_open_context Opens a context.

Ird_open_cursor Opens a database cursor.

LRD Environment Functions

Ird_msg Issues an output message.
Ird_option Sets an LRD option.

Ird_end Closes the Ird environment.
Ird_init Initializes the Ird environment.

Retrieval Handling Functions

Ird_col_data Sets a pointer indicating the location of data.
Ird_fetch Fetches the next row in the result set.
Ird_fetchx Fetches the next row in the result set using an

extended fetch. (ODBC only)

Ird_result_set Returns a result set. (CtLib only)

Ird_result_set_ext Returns a CtLib result code and result type
(extended).

Ird_fetch_adv Fetches multiple rows from a result set using

an extended fetch. (ODBC only)

Ird_reset_rows Prepares fetched rows for an Update
operation. (ODBC only)

Ird_row_count Returns the number of the rows affected by
an UPDATE, DELETE or INSERT statement.
(ODBC, DB2)
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Statement Handling Functions

Ird_bind_col
Ird_bind_cols
Ird_bind_cursor

Ird_bind_placeholder

Ird_cancel
Ird_data_info

Ird_dynamic

Ird_exec

Ird_send_data
Ird_stmt

Binds a host variable to an output column.
Binds a host variable array to columns.
Binds a cursor to a place holder.

Binds a host variable or array to a place
holder.

Cancels the previous statement.
Gets I/O information. (CtLib only)

Specifies a dynamic SQL statement to be
processed. (CtLib only)

Executes the previously specified SQL
statement.

Sends data to the server.

Specifies an SQL statement to be processed.

Statement Correlating Functions

Ird_save_col

Ird_save_value

Ird_save_ret_param

Ird_save_last_rowid
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Saves the value of a table cell to a parameter.

Saves a place holder descriptor value to a
parameter.

Saves the value of a return-parameter to a
parameter. (CtLib only)

Saves the last rowid to a parameter (Oracle).
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Variable Handling Functions

Ird_assign
Ird_assign_ext

Ird_assign_literal

Ird_assign_bind

Ird_assign_bind_ext

Ird_assign_bind_literal

Ird_to_printable

Siebel Functions
Ird_siebel_incr

Ird_siebel_str2num
SiebelPostSave_x

SiebelPreSave_x

Oracle 8 Functions

Assigns a null-terminated string to a variable.
Assigns a storage area to a variable.

Assigns a literal string (containing null-
characters) to a variable.

Assigns a null-terminated string to a variable
and binds it to a place holder.

Assigns a storage area value to a variable and
binds it to a place holder.

Assigns a literal string (containing null-
characters) to a variable and binds it to a
place holder.

Converts a variable to a printable string.

Increments a string by a specified value.

Converts a base 36 string to a base 10
number.

Saves the future values of Siebel parameters.

Indicates the parameters necessary for
correlation.

VuGen provides partial support for Oracle 8.x. All database actions that were
recorded in previous versions of Oracle are recorded. In many instances, the
recorded function is specific for Oracle 8.x. For example for a fetch
operation, instead of Ird_fetch, VuGen records Ird_ora8_fetch.

Ird_attr_set

Ird_attr_set_from_handle

Sets an attribute for an LRDDBI handle.

Sets an attribute using an LRDDBI handle
pointer.
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Ird_attr_set_literal

Ird_env_init

Ird_handle_alloc

Ird_handle_free
Ird_initialize_db
Ird_logoff
Ird_logon
Ird_logon_ext

Ird_oci8_to_oci7

Ird_ora8_attr_set

Ird_ora8_attr_set_from_
handle

Ird_ora8_attr_set_literal

Ird_ora8_bind_col
Ird_ora8_bind_placeholder

Ird_ora8_commit

Ird_ora8_exec
Ird_ora8_fetch

Ird_ora8 handle_alloc

Ird_ora8_lob_locator_assign

Ird_ora8_lob_locator_
temporary

Sets an LRDDBI handle attribute using a
literal string.

Allocates and initializes an LRDDBI handle.

Explicitly allocates and initializes an LRDDBI
handle.

Explicitly frees an LRDDBI handle.

Initializes the database process environment.
Terminates a simple database session.

Begins a simple database session.

Begins a simple database session (extended).

Converts and Oracle OCI 8 connection to an
Oracle OCI 7 connection.

Sets an attribute for an LRDDBI handle—
shorthand.

Sets an attribute using an LRDDBI handle
pointer.

Sets an LRDDBI handle attribute using a
literal string—shorthand.

Binds a host variable to an output column.
Binds a host variable to a placeholder.

Commits the current transaction for an
Oracle 8.x client.

Executes an SQL statement in Oracle 8.x.
Fetches the next row in the result set.

Explicitly allocates and initializes an LRDDBI
handle—shorthand.

Assigns one large object locator to another.

Creates a temporary large object.



Ird_ora8_lob_read

Ird_ora8_lob_write

Ird_ora8_rollback

Ird_ora8_print

Ird_ora8 save_last_rowid
Ird_ora8_save_col

Ird_ora8_stmt

Ird_ora8 stmt_ext

Ird_ora8 stmt_literal

Ird_server_attach

Ird_server_detach

Ird_session_begin

Ird_session_end
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Reads characters from a large object
descriptor.

Writes characters to a large object descriptor.

Rolls back the current transaction for an
Oracle 8.x client.

Prints rows fetched by an Oracle autofetch
operation.

Saves a rowid to a parameter.
Saves the value of a table cell to a parameter.

Prepares a null-terminated SQL statement for
execution.

Prepares an SQL statement with null
characters for execution.

Prepares a literal SQL statement string for
execution.

Creates an access path to a data source for
database operations.

Deletes an access path to a data source for
database operations.

Creates and begins a user session for a server.

Terminates a user session for a server.

335



Part V e Client Server Protocols

Understanding Database Vuser Scripts
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After you record a database session, you can view the recorded code in
VuGen's built-in editor. You can scroll through the script, see the SQL
statements that were generated by your application, and examine the data

returned by the server.

The VuGen window provides you with the following information about the

recorded database session:

> the sequence of functions recorded

» grids displaying the data returned by database queries

» the number of rows fetched during a query

Function Sequence

When you view a Vuser script in the VuGen window, you see the sequence
in which VuGen recorded your activities. For example, the following
sequence of functions is recorded during a typical Oracle database session:

Ird_init
Ird_open_connection
Ird_open_cursor
Ird_stmt
Ird_bind_col
Ird_exec

Ird_fetch

Ir_commit
Ir_close_cursor
Ird_close_connection

Ird_end

Initializes the environment.

Connects to the database server.

Opens a database cursor.

Associates an SQL statement with a cursor.
Binds a host variable to a column.
Executes an SQL statement.

Fetches the next record in the result set.
Commits a database transaction.

Closes a cursor.

Disconnects from the database server.

Cleans up the environment.
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In the following script, VuGen recorded the actions of an operator who
opened a connection to an Oracle server and then performed a query
requesting the local settings.

Ird_init(&Initinfo, DBTypeVersion);

Ird_open_connection(&Con1, LRD_DBTYPE_ORACLE, "s1", "tiger",

"hp1", "™, 0, 0, 0);

Ird_open_cursor(&Csr1, Con1, 0);

Ird_stmt(Csr1, "select parameter, value  from v$nls_parameters "
" where (upper(parameter) in (‘(NLS_SORT','NLS_CURRENCY","
"NLS_ISO_CURRENCY", 'NLS_DATE_LANGUAGE'"
"NLS_TERRITORY"))", -1, 0 /*Non deferred*/, 1 /*Dflt Ora Ver*/, 0);

Ird_bind_col(Csr1, 1, &D1, 0, 0);

Ird_bind_col(Csr1, 2, &D2, 0, 0);

Ird_exec(Csr1, 0, 0, 0, 0, 0);

Ird_fetch(Csr1, 7, 7, 0, PrintRow2, 0);

Ird_close_cursor(&Csr1, 0);
Ird_commit(0, Con1, 0);
Ird_close_connection(&Con1, 0, 0);
Ird_end(0);
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Grids

The data returned by a database query during a recording session is
displayed in a grid. By viewing the grid you can determine how your
application generates SQL statements and the efficiency of your
client/server system.

The data grid is represented by a GRID statement or GRIDS for Oracle 8.To
open the data grid, click on the icon in the margin adjacent to the GRID
statement.

Mercury Yirtual User Generator - [Oracle_Flights_816_LR 70 - Dr: = | Ellﬁl

File Edit Wiew Insert ‘user Actions Tools  window  Help

S F-| = - | B¢ @ StartRecord > ﬂ-“!::} G‘,Il i Tasks | EbWDrkﬂDWWE@
Oracle_Flights_816_LR71 - Oracle (2-Tier) | 40 x
@@ vuser_init lrd_orad_bind_col(OraStml, &QOraDefl0, 10, &SEATS_AVA}LI
@ Action lrd_orad_bind_col(OraStml, &OraDefll, 11, &TICKET PR
lrd oraf_bind col{OraStml, &DraDeflz. 12, &ORDER NUME
@ vuser_end lrd_orsf_bind_col{QraStml, &OrabDefld, 13, &D14, 0, O]

lrd_oprsf_bind_col{0raStml. &OraDefld, 14, &TICKETS OF
lrd_orafd_bind_col(OraStml, é&QOraDefl5, 15, &CLASS DI1e,
lrd_orad_bind_col(OraStml, &OraDefle, 16, &SEND_SIGNEJ
lrd oraf_bind col{OraStml, &DraDefl?. 17, &CUSTOMEE G
lrd_orsf_bind_col{OraStml, &OraDeflf, 15, &AGENT_NAME
. lrd_opraf_fetchi{OraStmnl. 99, 99, &uliFetchedRows. Prir
Grid icon — " GRIDE(ZY;
lrd_orad_stmt{OraStml, "SELECT departure, flight_numb

"departure_initial=s. day_of_week. arrival_initial

"departure_time, arriwval_time., airlines, =seats_at

" mileage FROM Flight= WHERE arriwal = 'Portle

| "'Los Angeles' AND day_of_wenlek = 'Friday' ORDER E=x

A .

For Help, press F1, |cal:a0 | ine:71 [z Jfcar|om][Ecrl]
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In the following example, VuGen displays a grid for a query executed on a
flights database. The query retrieves the flight number, airport code,
departure city, day of the week, and other flight-relevant information.

Mercury Yirtual User Generat ! -0l x|
File  Edit Wiew Inser Data of GRID8(Z) ﬂ
N N = N [ = R 1. 2 3 DEPARTURE D4 4 Day_ =
. 1 J2273 POR Portland Surday —I
Oracle_Flights 2 4280 L Loz Angeles Sunday i
@ vuzer_init 3 9220 POR Portland Thurzda Zl
@ Action 4 |8R32 FOR Portland Thursda
@ vuser_end 5 [3029 SFO San Francizco Saturda
- £ |3911 POR Partland tonday
7 |1158 SFO San Francisco Thursda
g |16ES DEM Drerveer Sunday J
9 |934a8 FOR Portland Sunday *
1 »
|—I
lrd_orad_stmt{OraStml, "SELECT departure, flight_numb
"departure_initial=s. day_of_week. arrival_initial
"departure_time, arriwval_time., airlines, =seats_at
" mileage FROM Flight= WHERE arriwal = 'Portle
"'Los Angeles' AND day _of_week = 'Friday' OREDER Ex
4| 3|
Far Help, press 1, =5} | Line:6s |iris |[car]um]fscrL]

The grid columns are adjustable in width. You can scroll up to 100 rows
using the scroll bar.

To correlate a value or save the data to a file, click in a cell and use the right-
click menu options, Create Correlation or Save To File.

Row Information

VuGen generates an lrd_fetch function for each SQL query.
Ird_fetch(Csr1, -4, 1, 0, PrintRow7, 0);

The second parameter of the function indicates the number of rows fetched.
This number can be positive or negative.
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Positive Row Values

A positive value shows the number of rows fetched during recording, and
indicates that not all rows were fetched. (For example, if the operator
cancelled the query before it was completed.)

In the following example, four rows were retrieved during the database
query, but not all of the data was fetched.

Ird_fetch(Csr1, 4, 1, 0, PrintRow7, 0);

During execution, the script retrieves the number of rows indicated by the
positive value (provided the rows exist).

Negative Row Values

A negative row value indicates that all available rows were fetched during
recording. The absolute value of the negative number is the number of rows
fetched.

In the following example, all four rows of the result set were retrieved:
Ird_fetch(Csr1, -4, 1, 0, PrintRow7, 0);

When you execute an Ird_fetch statement containing a negative row value,
it retrieves all of the available rows in the table at the time of the run—not
necessarily the number at the time of recording. In the above example, all
four rows of the table were retrieved during the recording session. However,
if more rows are available during script execution, they are all retrieved.

For more information about Ird_fetch, refer to the Online Function Reference
(Help > Function Reference).
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Evaluating Error Codes

When a Vuser executes an LRD function, the function generates a return
code. A return code of 0 indicates that the function succeeded. For example,
a return code of 0 indicates that another row is available from the result set.
If an error occurs, the return code indicates the type of error. For example, a
return code of 2014 indicates that an error occurred in the initialization.

There are four types of return codes, each represented by a numerical range:

Type of Return Code Range
Informational 0 to 999
Warning 1000 to 1999
Error 2000 to 2999
Internal Error 5000 to 5999

For more detailed information on the return codes, refer to the Online
Function Reference (Help > Function Reference).

You can evaluate the return code of an LRD function to determine if the
function succeeded. The following script segment evaluates the return code
of an Ird_fetch function:

static int rc;
rc=Ird_fetch(Csr15, -13, 0, 0, PrintRow4, 0);
if (rc==0)
Ir_output_message("The function succeeded");
else
Ir_output_message("The function returned an error code:%d",rc);
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You can control how database Vusers handle errors when you run a database
Vuser script. By default, if an error occurs during script execution, the script
execution is terminated. To change the default behavior, you can instruct
the Vuser to continue when an error occurs. You can apply this behavior in
the following ways:

> Globally—to the entire script, or to a segment of the script

» Locally—to a specific function only

Globally Modifying Error Handling

You can change the way that Vusers handle errors by issuing an
LRD_ON_ERROR_CONTINUE or LRD_ON_ERROR_EXIT statement. By
default, a Vuser aborts the script execution when it encounters any type of
error—database, parameter related, and so on. To change the default
behavior, insert the following line into your script:

LRD_ON_ERROR_CONTINUE;

From this point on, the Vuser continues script execution, even when an
error occurs.

You can also specify that the Vuser continue script execution when an error
occurs only within a segment of the script. For example, the following code
tells the Vuser to continue script execution even if an error occurs in the
Ird_stmt or Ird_exec functions:

LRD_ON_ERROR_CONTINUE;
Ird_stmt(Csr1, "select..."...);
Ird_exec(...);
LRD_ON_ERROR_EXIT;

Use the LRD_ON_ERROR_CONTINUE statement with caution, as significant
and severe errors may be missed.
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Locally Modifying Error Handling

You can set error handling for a specific function by modifying the severity
level. Functions such as Ird_stmt and Ird_exec, which perform database
operations, use severity levels. The severity level is indicated by the
function's final parameter, miDBErrorSeverity. This parameter tells the Vuser
whether or not to continue script execution when a database error occurs
(error code 2009). The default, O, indicates that the Vuser should abort the
script when an error occurs.

For example, if the following database statement fails (e.g., the table does
not exist), then the script execution terminates.

Ird_stmt(Csr1, "insert into EMP values (‘Smith',301)\n", -1, 1 /*Deferred*/,
1 /*Dflt Ora Ver*/, 0);

To tell a Vuser to continue script execution, even when a database operation
error occurs for that function, change the statement's severity parameter
from O to 1.

Ird_stmt(Csr1, "insert into EMP values ('Smith',301)\n", -1, 1 /*Deferred*/,
1 /*Dflt Ora Ver*/, 1);

When the severity is set to 1 and a database error occurs, a warning is issued.
Note that the severity level set for a particular function applies only to that
function.

CtLib Result Set Errors

In CtLib recording, the application retrieves all of the available result sets
after executing a statement. If the returned result set contains fetchable
data, the application performs bind and fetch operations on the data as
indicated in the following example:

Ird_stmt(Csr15, "select * from all_types", -1, 148, -99999, 0);
Ird_exec(Csr15, 0, 0, 0, 0, 0);

Ird_result_set(Csr15, 1 /*Succeed*/, 4040 /*Row*/, 0);
Ird_bind_col(Csr15, 1, &tinyint_D41, 0, 0);

Ird_fetch(Csr15, -9, 0, 0, PrintRow3, 0);
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If a result set does not contain fetchable data, bind and fetch operations
cannot be performed.

When you parametrize your script, result data may become unfetchable
(depending on the parameters). Therefore, a CtLib session that recorded
bind and fetch operations for a particular statement, may not be able to run,
if the new data is unfetchable. If you try to execute an Ird_bind_col or an
Ird_fetch operation, an error will occur (LRDRET_E_NO_FETCHABLE_DATA
— error code 2064) and the Vuser will terminate the script execution.

You can override the error by telling the Vuser to continue script execution
when this type of error occurs. Insert the following line into your script:

LRD_ON_FETCHABLE_SET_ERR_CONT;

To return to the default mode of terminating the script execution, type the
following line into your script:

LRD_ON_FETCHABLE_SET_ERR_EXIT;

Use this option with caution, as significant and severe errors may be missed.
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Correlating Database Vuser Scripts

After you record a database session, you may need to correlate one or more
queries within your script—use a value that was retrieved during the
database session, at a later point in the session.

This chapter describes:

About Correlating Database Vuser Scripts
Scanning a Script for Correlations

Correlating a Known Value

Y VY VYV Y

Database Correlation FunctionsFor more information about these functions
and their arguments, refer to the Online Function Reference.

The following information only applies to Database (CtLib, DbLib,
Informix, Oracle, and ODBC, DB2-CLI) Vuser scripts.

About Correlating Database Vuser Scripts

If you encounter an error when running your script, examine the script at
the point where the error occurred. In many cases, you can overcome the
problem by correlating the query. Correlating the query means that you
save a run-time value to a parameter. You then use the saved value at a later
point in the same script. In summary, correlation is using the results of one
statement as input to another.

There are many queries whose inputs depend on the result of prior queries.
To emulate this behavior, use VuGen’s correlation capabilities.
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Scanning a Script for Correlations
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VuGen provides a correlation utility to help you repair your script and allow
a successful replay. It performs the following steps:

» Scans for potential correlations

> Inserts the appropriate correlation function to save the results to a
parameter

> Replaces the statement value with the parameter

You can perform automatic correlation on the entire script, or at a specific
location in your script.

This section describes how to determine the statement which needs to be
correlated. If you already know which value you want to correlate, proceed
to the next section for instructions on correlating a specific value.

To scan and correlate a script detected with automatic correlation:
Open the Output window.

Select View > Output to display the output tabs at the bottom of the
window. Check for errors in the Replay Log tab. Often, these errors can be
corrected by correlation.

Select Vuser > Scan for Correlations.

VuGen scans the entire script and lists all possible values to correlate in the
Correlated Query tab.
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In the following example, in the Ird_ora8_stmt statement, VuGen detected

a value to correlate.
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3 In the Correlated Query tab, double-click on the result you want to

correlate. Click on the words (grid column x, row y) VuGen sends the cursor

to the location of the value in your grid.

4 Choose Create Correlation from the right-click menu. VuGen prompts you

to enter a parameter name for the result value.

X

Create a correlation

Fleaze enter a parameter name for storing the
wvalue of row 5, col 3.

Parameter name: ISaved_DEF'.-’-‘«FETUF!E_Dei

o]

Cahicel |

5 Specify a name, or accept the default. Click OK to continue. VuGen inserts
the appropriate correlation statement (Ird_save_value, Ird_save_col, or

Ird_save_ret_param, Ird_ora8_save_col) which saves the result to a

parameter.




Part V e Client Server Protocols

6 Click Yes to confirm the correlation.

7 A message box opens asking if you want to search for all occurrences of the
value in the script.
To replace only the value in the selected statement, click No.
To search and replace additional occurrences, click Yes.

8 A Search and Replace dialog box opens. Confirm any replacements,
including your original statement.

9 Close the Search and Replace dialog box. VuGen replaces the statement
value with a reference to the parameter. Note that if you choose to cancel
the correlation, VuGen also erases the statement created in the previous
step.

Correlating a Known Value

If you know which value needs to be correlated, perform the following
procedure.

To correlate a specific value:

1 Locate the statement in your script, with the query containing the value you
want to correlate. This is usually one of the arguments of the Ird_assign,
Ird_assign_bind, or Ird_stmt functions. Select the value without the
quotation marks.

2 Choose Scan for Correlations (at cursor) from the right-click menu. VuGen
scans the selected value for correlations.

3 In the Output window’s Correlated Query tab, double-click on the result
you want to correlate. Click on the words (grid column x, row y). VuGen
sends the cursor to the location of the value in your grid.
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4 In the grid, click on the value you want to correlate and choose Create
Correlation from the right-click menu. VuGen prompts you to enter a
parameter name for the result value.

Create a correlation ﬂ

Fleaze enter a parameter name for storing the
wvalue of row 5, col 3.

Parameter name: ISaved_DEF'.-’-‘«FETUF!E_Dei

ak. I Cahicel |

5 Specify a name, or accept the default. Click OK to continue. VuGen inserts
the appropriate correlation statement (Ird_save_value, Ird_save_col, or
Ird_save_ret_param, lrd_ora8_save_col) which saves the result to a
parameter.

6 Click Yes to confirm the correlation.

7 A message box opens asking if you want to search for all occurrences of the
value in the script.
To replace only the value in the selected statement, click No.
To search and replace additional occurrences, click Yes.

8 A Search and Replace dialog box opens. Confirm any replacements,
including your original statement.

9 Close the Search and Replace dialog box. VuGen replaces the statement
value with a reference to the parameter. If you cancel the correlation, VuGen
also erases the statement created in the previous step.

Note: If you are correlating a value from an Ird_stmt function, the following
data types are not supported: date, time, and binary (RAW, VARRAW).
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When working with Database Vuser scripts, (DbLib, CtLib, Oracle, Informix,
and so forth) you can use VuGen’s automated correlation feature to insert
the appropriate functions into your script. The correlating functions are:

» Ird_save_col saves a query result appearing in a grid, to a parameter. This
function is placed before fetching the data. It assigns the value retrieved
by the subsequent Ird_fetch to the specified parameter.
(Ird_ora8_save_col for Oracle 8 and higher)

» Ird_save_value saves the current value of a placeholder descriptor to a
parameter. It is used with database functions that set output placeholders
(such as certain stored procedures under Oracle).

> Ird_save_ret_param saves a stored procedure’s return value to a
parameter. It is used primarily with database procedures stored in DbLib
that generate return values.

Note: VuGen does not apply correlation if the saved value is invalid or
NULL (no rows returned).

For more information about these functions and their arguments, refer to
the Online Function Reference.



25

Developing DNS Vuser Scripts

VuGen allows you to emulate network activity by directly accessing a DNS
server.

This chapter describes:

» About Developing DNS Vuser Scripts
» Working with DNS Functions

The following information applies only to DNS Virtual User scripts.

About Developing DNS Vuser Scripts

The DNS protocol is a low-level protocol that allows you to emulate the
actions of a user working against a DNS server.

The DNS protocol emulates a user accessing a Domain Name Server to
resolve a host name with its IP address. Only replay is supported for this
protocol—you need to manually add the functions to your script.

To create a script for the DNS protocol, choose File > New to open the New
Virtual User dialog box. Choose the Domain Name Resolution (DNS)
protocol type from the Client/Server category. Since recording is not
supported for DNS, you program the script with the appropriate DNS, Vuser
API and C functions. For more information on these functions, refer to the
Online Function Reference (Help > Function Reference).

After you create a Vuser script, you integrate it into a session step or scenario
on either a Windows or UNIX platform. For more information on
integrating Vuser scripts in a session step or scenario, refer to the LoadRunner
Controller User’s Guide or the Tuning Module User’s Guide.
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Working with DNS Functions
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DNS Vuser script functions record queries to and from a Domain Name
Resolution (DNS) server. Each DNS function begins with a dns prefix. For
detailed syntax information on these functions, refer to the Online Function
Reference (Help > Function Reference).

Function Name Description
ms_dns_query Resolves the IP address of a host.
ms_dns_nextresult Advances to the next IP address in the list

returned by ms_dns_query.

In the following example, a query is submitted to the DNS server and the
results are printed to the log file.

Actions()
{
int rescnt = 0;
char results = NULL;
results = (char *) ms_dns_query("transaction",
"URL=dns://<DnsServer>",
"QueryHost=<Hostname>",
LAST);

/I List all the IP addresses of the host names...
while (*results) {
rescnt++;
Ir_log_message(Ir_eval_string("(%d) IP of<Hostname> is %s"),
rescnt, results);
results = (char *) ms_dns_nextresult(results);

}

return 1;
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Developing WinSock Vuser Scripts

You use VuGen to record communication between a client application and a
server that communicate using the Windows Sockets protocol. The resulting
script is called a Windows Sockets Vuser script.

This chapter describes:

About Recording Windows Sockets Vuser Scripts
Getting Started with Windows Sockets Vuser Scripts
Setting the WinSock Recording Options

Y VY VYV Y

Using LRS Functions

The following information applies to all protocols recorded on a Windows
Sockets level, including the Web/Winsock Dual Protocol.

About Recording Windows Sockets Vuser Scripts

The Windows Sockets protocol is ideal for analyzing the low level code of an
application. For example, to check your network, you can use a Windows
Sockets (WinSock) script to see the actual data sent and received by the
buffers. The WinSock type can also be used for recording other low level
communication sessions. In addition, you can record and replay
applications that are not supported by any of the other Vuser types.

When you record an application which uses the Windows Sockets protocol,
VuGen generates functions that describe the recorded actions. Each
function begins with an Irs prefix. The LRS functions relate to the sockets,
data buffers, and the Windows Sockets environment. Using VuGen, you
record your application’s API calls to the Winsock.dll or Wsock32.dll.
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For example, you could create a script by recording the actions of a telnet
application.

In the following example, Irs_send sends data to a specified socket:
Irs_send("socket22", "buf44", LrsLastArg);

You can view and edit the recorded script from VuGen’s main window. The
Windows Sockets API calls that were recorded during the session are
displayed in the window, allowing you to track your network activities.

VuGen can display a WinSock script in two ways:

> As an icon-based representation of the script. This is the default view, and
is known as the Tree view.

> As a text-based representation of the script showing the Windows Sockets
API calls. This is known as the Script view.

You use VuGen to view and edit your Vuser script from either the Tree view
or Script view. For more information, see “Viewing and Modifying Vuser
Scripts” on page 17.

After creating a script, you can view the recorded data as a snapshot or as a
raw data file. For details, see Chapter 27, “Working with Windows Socket
Data.”

Getting Started with Windows Sockets Vuser Scripts

354

This section provides an overview of the process of developing Windows
Sockets Vuser scripts using VuGen.

To develop a Windows Sockets script:
Record the actions using VuGen.

Invoke VuGen and create a new Vuser script, specifying Windows Sockets as
the type. Choose an application to record and set the recording options.
Record typical operations on your application.

For details, see Chapter 4, “Recording with VuGen.”
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Enhance the Vuser script.

Enhance the Vuser script by inserting transactions, rendezvous points, and
control-flow structures into the script.

For details, see Chapter 7, “Enhancing Vuser Scripts.”
Define parameters (optional).

Define parameters for the fixed-values recorded into your Vuser script. By
substituting fixed-values with parameters, you can repeat the same business
process many times using different values.

For details, see Chapter 8, “Working with VuGen Parameters.”
Correlate statements (optional).

Correlating statements enables you to use the result of one business process
in a subsequent one.

For details, see Chapter 11, “Correlating Statements.”
Configure the run-time settings.

The run-time settings control the Vuser behavior during script execution.
These settings include loop, log, and timing information.

For details, see Chapter 12, “Configuring Run-Time Settings.” and
Chapter 13, “Configuring Network Run-Time Settings.”

Run the Vuser script from VuGen.

Save and run the Vuser script from VuGen to verify that it runs correctly.
For details, see Chapter 14, “Running Vuser Scripts in Standalone Mode.”
After you create a script, you integrate it into your environment: a
LoadRunner scenario, Performance Center load test, Tuning Module session,
or Business Process Monitor profile. For more information, refer to the

LoadRunner Controller User’s Guide, Tuning Console, Performance Center, ot
Application Management documentation.
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Setting the WinSock Recording Options
The following recording options are available for WinSock Vusers:
» Configuring the Translation Table

» Excluding Sockets
» Setting the Think Time Threshold
To open the Recording Options dialog box, choose Tools > Recording

Options or click the Options button in the Start Recording dialog box.
VuGen displays the WinSock options.

localhost
=53
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Configuring the Translation Table

To display data in EBCDIC format, you specify a translation table in the
recording options.

The Translation Table lets you specify the format for recording sessions. This
applies to users running on mainframe machines or AS/400 servers. Both
the server and client machines determine the format of the data from
translation tables installed on your system. Choose a translation option
from the list box.

EBCDIC
[RECE]  Translation tables : ||:||:|25I:|1b5 j
ey

[ Server Format : 0025 Client Format : 01b5 |

The first four digits of the listbox item represent the server format. The last
four digits represent the client format. In the above example, the selected
translation table is 002501b5. The server format is 0025 and the client
format is 01b5 indicating a transfer from the server to the client. In a
transmission from the client to the server, you would choose the item that
reverses the formats—01b50025 indicating that the client’s 01b5 format
needs to be translated to the server’s 0025 format.

The translation tables are located in the ebcdic directory under the VuGen'’s
installation directory. If your system uses different translation tables, copy
them to the ebcdic directory.

Note: If your data is in ASCII format, it does not require translation. You
must select the None option, the default value. If you do select a translation
table, VuGen will translate the ASCII data.

When working on Solaris machines, you must set the following
environment variables: on all machines running the Vuser scripts.

setenv LRSDRV_SERVER_FORMAT 0025
setenv LRSDRV_CLIENT_FORMAT 04e4
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Excluding Sockets

VuGen supports the Exclude Socket feature, allowing you to exclude a
specific socket from your recording session. To exclude all actions on a
socket from your script, you specify the socket address in the Exclude Socket
list. To add a socket to the list, click the plus sign in the upper right corner of
the box and enter the socket address in one of the following formats:

Value Meaning

host:port Exclude only the specified port on the specified host.
host Exclude all ports for the specified host.

:port Exclude the specified port number on the local host.
*:port Exclude the specified port number on all hosts.

You can exclude multiple hosts and ports by adding them to the list. To
remove a socket from the excluded list, select the socket address and click
the minus sign in the upper right corner of th