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Player

Overview of the QALoad Player

The QALoad Player simulates one or more virtual-users running C-based scripts. These scripts mimic user
activitiesto load test the application, network, and server components of a client-server system.

The QALoad Player isused to simulate multiple clients sending middleware calls back to a server.
Generally, these are database QL calls — although other types of middleware layers can also be tested.
When running virtual user simulation, QALoad Player can emulate multiple users from asingle platform
using the multi-tasking features of 32-bit Windows. The number of usersthat a single hardware system can
emulate isdetermined by the processor speed, main memory size, middleware layer, and simulated
transaction rate. Please contact your QALoad distributor for further sizing information.

Once started, QALoad Player isdesigned to function entirely in the background without any direct user
interaction. All commandsto QALoad Player come from the QALoad Conductor. In fact, once QALoad
Player has been started, the only interaction you may have with it isto change startup parameters or to
save the contents of the display window to afile.

Citrix and SAP 6.20/6.40 scripts play back in a virtual user window on the desktop. For SAP, you can enable
or disable the VU window from the Conductor's Custom middleware options dialog box. Citrix replay
sessions are minimized by default, but can berestored on the desktop.

QALoad Player menus

The following menus are available from the QALoad Player:
Filemenu

Edit menu

View menu

Optionsmenu

Help menu

Installing UNIX Players

For information about installing UNIX Players, please refer to the QACenter Performance Edition
Installation and Configuration Guide.

You can access thisguide by clicking
Start>Program s>Compuware>QALoad>Documentation>Installation and Configuration Guide.

Tuning QALoad Player for use with Oracle

Oracle version 7 SQL*NET putssignificant demandson the system running QALoad Player by demanding
at least 1M B of physical memory and approximately 3MB of virtual memory per simulated user.
Compuware recommendsyou follow these guidelineswhen using Oracle to optimize QALoad Player
performance:

I Set the Executing Threads Sartup Interval parameter on the Player Configuration dialog box’s
Sartup Parameterstab to between 2,000 and 4,000 milliseconds.
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I Unlessyour application continually logsin and out of Oracle, move the logon commands
(DO _olog and itsassociated DO_ologof) outside the Begin_Transaction/End_Transaction loop,
where the Oracnvrt program placesthem by default.

Dialog Box and Feld Description

QALoad Player Main Window
The QALoad Player Main Window isdivided into two parts:

I Thetop portion containsfields, buttons, and optionsthat help you configure the Player for script
validation. When an actual load test isin progress, thisarea displaysthe following information:

= Version: Theversion of the QALoad Player.
= Player Name: The network name assigned to the Player workstation.
= Player Address: The network address of the Player workstation.

= Player Port: The port number on this Player workstation being monitored by the QALoad
Conductor.

= Playerisrunning... thetype of virtual usersthis Player isrunning.
= Thenumber of virtual users and transactionsthis Player isrunning.

! Thebottom portion of the Player Main Window displays Player messages while a script isrunning.
This section describesthe configuration optionson thetop portion of the Main Window.

Helds and Buttons

Compiled Script

Navigate to the compiled script (.dll) to validate.

Users

Typethe number of usersto emulate when validating the selected script. Compuware recommends one
user for script validation.

Transactions

Type the number of transactionsto run when validating the selected script. Compuware recommendsone
transaction for script validation.

Start

Click the Sart button to begin script validation. Player messages will display below.

Abort
Click the Abort button to stop all virtual usersimmediately.

Exit

Click the Exit button to exit the load test gracefully, when each virtual user isfinished.

Debug Data
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Select thischeck box to have the Player display a debug message indicating which command the script is
executing and to generate WWW replay log files.

RR__FailedMsg

Select thischeck box to view, in the Player window, the point where a middleware command within your
script fails.

Check Points

Select thischeck box if you want to display the Check Point command response timesin the Player
window.

Auto Clear

Select thischeck box to automatically clear any messages from the bottom portion of the window before
running anew script.

Abort on Error

Select thischeck box to abort script execution when an error isencountered.

Create Timing File

Select thischeck box to create and save a Player timing file for this Player to the default QALoad timing file
directory (normally \ Program Fi | es\ Compuwar e\ QALoad\ Ti m ngFi | es).

Run As

Select if this Player should run scriptsasthread- or process-based.

Save As

Use thisdialog box to save atext file of the messages reported by Player during atest, or to save an existing
buffer with a different name.

Accessthis dialog box from the File menu by selecting Save Buffer or Save Buffer As.

Player configuration

Use thisdialog box to set startup parametersfor Player. The default startup parameters are saved in the
player section of the QALOAD.INI file.

Accessthis dialog box from the Options menu by selecting Player Configuration.

Runtime tab

Player Name: Thisisthe namethat the Player will report to the QALoad Conductor during arequest. It
may be any string of alphanumeric characters, provided that the length does not exceed 10 characters and
there are no embedded spaces.

Compiled Scripts: Thisfield pointsto the directory which will hold the compiled scripts. When atest is
started, Player looks for scriptsin thisdirectory. The configuration screen will verify that the directory
exists.
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Compuware recommendsthat you use adirectory on anetworked drive to hold the compiled scripts.
Otherwise you will need to manually copy the script filesto each Player system whenever a script changes.

Local Datapool: Thisfield pointsto the directory which will hold the local datapool file referenced by this
Player workstation.

Timing File: Thisfield pointsto the default directory where the timing files are located.

Java tab

jvm.dll directory: (optional) Thisisthe directory wherethe WM.DLL fileislocated. If specified, this
JM.DLL will beused to run the Java scripts from a standalone Player; otherwise, the entry specified in the
Compiler Settingstab of the Configure QALoad ript Development Workbench dialog box will be used.

How to ...

Installing UNIX Players

For information about installing UNIX Players, please refer to the QACenter Performance Edition
Installation and Configuration Guide.

You can access thisguide by clicking
Start>Program s>Com puware>QALoad>Documentation>Installation and Configuration Guide.

Transferring scriptsto a UNIX Player

Normally, the appropriate script is automatically uploaded from the QALoad Conductor to the Players and
compiled at runtime. However, if it isever necessary to manually transfer a script, use the procedure that
follows.

Note: The machine where the QALoad Script Development Workbench is installed must have Winsock-
based TCP/IP to transfer a script to the UNIX machine where you wish to run it.

To transfer a script:

The following procedure describes how to transfer a script file from the Windows workstation where the
QALoad <cript Development Workbench residesto the system running the QALoad Player.

1. Access the Script Development Workbench.
From the Session menu, choose the middleware session you want to start.
In the Workspace Pane, click the Scripts tab.

On the Scripts tab, select the script you want to transfer.

g s 0D

From the Tools menu, choose FTP to open the FTP Transfer dialog box. Note that the file name you selected to
transfer appears in the File to Transfer field.

Enter the Host Name, User Name, Password, and Destination Directory.
Click Transfer to send the file to the system where your QALoad Player is installed.

If you want to save the information you have entered for subsequent transfers, click Save Settings.

© © N o

Click Close/Abort to exit the FTP Transfer dialog box.
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Validate a script

To validate a script, follow these steps:

1.

In the Compiled Script field, browse for the compiled script DLL you want to validate. Compiled
scripts are usually located in the directory \ Program Fi | es\ Conpuwar e\ QALoad\ Scri pt s.

Type avaluein the Number of Usersfield. Compuware recommends one user for script validation.

Type avaluein the Transactionsfield. Compuware recommends one transaction for script
validation.

Select any appropriate optionsto theright of the Compiled Script field. These optionsdetermine
thetype and amount of datathat will display in the Player Main Window. For descriptions of each
options, seethe topic QALoad Player Main Window .

In the Run Asarea, select whether the transaction should run asthread- or process-based.

Click Start to run the script. The Player Main Window will show the script's progress. If the script
runssuccessfully, it isvalid to usein aload test.
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Script Development Workbench

Overview of the Script Development Workbench

The QALoad Script Development Workbench isthe QALoad component used to develop load test scripts. It
containsthe facilities you need for recording transactions such asfunction calls or request/response
interactions placed by your Windows application. The recorded transaction, called a capture file, contains
raw datathat must be converted to an editable test script based on C, C++, or Java, depending upon which
middleware environment isunder test.

After converting the recorded transaction to a script, you can use the Script Development Workbench's
script editor and other functionality to make any necessary modificationsto your script. For example,
maybe you had to sign on to aWeb server with auser name and password as part of your recorded
transaction. At test time, when multiple virtual usersare running your test script, you might want each
user to have a different user name/password combination. You can usethe Script Development Workbench
to create are-usable pool of user name/password combinations, saved as a datapool file, and edit your
script to extract values from that file at test time. QALoad provides scripting commands for situationslike
that, and provides a Function Wizard and online language reference, both available right from the editor,
to help you locate and insert the right commands.

When you are satisfied with your test script, you can compileit directly from the Script Development
Workbench. And, finally, add it to aload test in the QALoad Conductor.

In short, to produce a usable test script you:

1. Record a transaction into a capture file (.cap).
2. Convert the capture file to an editable script.

3. Edit the script.
4

Compile the script.

Setting a default middleware session

To set a particular middleware asthe default for new sessions:

Access the QALoad Script Development Workbench.

2. From the Session menu, choose the name of the middleware session you want to open. The Default Session
Prompt opens. The Default Session Prompt didn't open?

3. Select the Make this my default Session check box .
4. Click OK.
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Configuring the Script Development Workbench

Thefirst time you use the QALoad Script Development Workbench, you should set optionsto determine a
working directory QALoad can use for temporary files, compiler settings, and other general optionsrelated
to the behavior of the QALoad Script Development Workbench.

To set a working directory:

1
2
3.
4

Access the Script Development Workbench.
From the Session menu, choose the session you want to start.
From the Options menu, choose Workbench.

Set any appropriate options. For a description of the available options, press F1 from the Configure Script
Development Workbench dialog box.

Note: Compuware recommendsthat you always select the Automatically Compile Scripts and
Automatically Convert Capture options.

Click OK to save your settings.

Developing, Converting, and Compiling a Test Script

When you are satisfied with your test script, you can compileit directly from the Script Development
Workbench. and add it to aload test in the QALoad Conductor.

To accessthe Script Development Workbench and develop a test script:

1.
2.
3.

4,

Click Start>Programs\Compuware\QALoad\Script Development Workbench.
From the Session menu, select the appropriate middleware.

Choose the middleware name from the Session menu or by clicking the appropriate button on the toolbar.
The Default Session Prompt opens.

Click OK.

]l Note: If this middleware type should be the default every time you open the Script Development
Workbench, select the check box Make this my default session. If you do not want to be prompted to set a
default middleware, clear the Enable default session checking check box. You can also turn default session
checking on or off from the Configure Script Development Workbench dialog box at any time.

To set up automatic conversion and compilation:

1.

o 0 M~ w

From the Script Development Workbench menu, choose Options>Workbench.

On the Configure Script Development Workbench dialog box, in the Record Options area, select the check box
Automatically Convert Capture.

Click the Compiler Settings tab.
Select the check box Automatically compile scripts.
Select the check box Prompt before overwriting script to ensure that a script isn't overwritten accidentally.

Click OK to save your settings.
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The Script Development Workbench automatically converts a capture file when you stop the recording
process and compile theresulting script. You are prompted if a script by the same name already exists, so
that you can decide whether to overwrite an existing script or to save your script under a different name.

Sessions

EasyScript Sessions

When you first open the Sript Development Workbench, you can set general optionsrelated to which
panesto display, your compiler, and so on, but you can't begin any middleware-specific activities, such as
recording atransaction, until you open an EasyScript Session. Opening an EasyScript Session tailorsthe
Script Development Workbench to a specific middleware environment, providing you with all the
appropriate options and functions for your scripting needs.

To open an EasyScript Session, choose your middleware type from the Session menu, or click the
appropriate toolbar button. Once a session isopen, the Workbench interface will change.

You can also open a Universal session to record calls from multiple middlewareswithin a single session.

Using the Universal session

The Universal session allowsyou to record callsfrom multiple middleware applicationswithin asingle
Script Development Workbench session. You might use the Universal session in cases where your
application accesses an additional application that uses a different protocol.

For example, your browser might download and open a Java applet which then communicateswith a
Winsock server. If you recorded that activity using a ssimple WWW session, the Script Development
Workbench would only record the HTTP requests that downloaded and opened the Java applet. Recording
that transaction with the Universal session ensuresthat you record the HTTP requests from the browser as
well asthe Winsock-based communication between the Java applet and the Winsock server — all within a
single script.

You start and record from a Universal session exactly like a single middleware session with one difference
— after starting a Universal session you must select which middleware applicationsto record.

The Script Development Workbench main window

The QALoad Script Development Workbench main window isdivided into dynamic panesthat you can
hide or show as needed by selecting commandsfrom the View menu.

# Hint: Clickon a pane in the following graphic for a description of that pane. Use your scroll barsto see the
rest of the graphic.
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Menus and toolbar buttons

The QALoad Script Development Workbench menus and buttons change depending on whether you have
an EasyScript Session open.

Menus and toolbars without an open EasyScript session

The following menus and toolbars are available when an EasyScript Session isnot open.

File

View

Options

Session

Tools

Help

Toolbar Buttons

Menus and toolbars with an open EasyScript session

The following menus and toolbars are available when an EasyScript Session isopen.

File
Edit
View
Options
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Session

Tools

Window

Help

Toolbar Buttons
Recording toolbar

Recording toolbar

The Recording toolbar isafloating toolbar that islaunched automatically when you start recording a
transaction.

Click each button on the following toolbar image for a description of itsfunctionality.

QAlLoad Capture

Developing a Test Script

Recording a Transaction
Recording middleware calls

QALoad beginsrecording before starting your application, ensuring that any early startup activity is
recorded.

' Hint: You can save yourself some steps later by setting options now to automatically convert your
recorded capture file and compile it into a script.

To record a middleware call:

1. Open an appropriate middleware session in the QALoad Script Development Workbench.

2. (Oracle Forms Server only) Choose Options>Workbench, then click the Compiler Settings tab. In the Java
section of the dialog box, set the location of your Java files for recording.

3. Select Session>Record>Start. QALoad launches your application and any proxies, if necessary, and begins
recording any calls.

4. Run the desired user operations using your application.

(WWW only) If you are capturing SSL requests using EasyScript for Secure WWW, the browser generates one or
more prompts indicating the following:

! It does not recognize the authority who signed the server certificate.
I The server certificate presented by the Web site does not contain the correct site name.

When you receive these prompts, click the browser’'s Next or Continue button so you can connect to and exchange
information with the desired Web site.

6. (Optional) At any time during the recording process, you can insert any necessary commands or comments into the
capture file.

10
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7. (Optional) At any time during the recording process, you can insert any necessary commands or comments into the
capture file.

8. When you have recorded a complete transaction, stop the application from which you are recording.

9. When you finish, click Stop Record. You are prompted to save your capture file. By default, capture files (.cap) are
saved in the QALoad\ M ddl ewar es\ <m ddl ewar e_nane>\ capt ur es directory.

Note: If QALoad is not able to record from your application, try QALoad’s alternate procedure for
recording.

Inserting commands/commentsinto a capture file

You can insert commands or commentswhile recording a capture file.

To insert commands/ commentsinto a capture file:

1. On the Recording toolbar, click Insert Command. The toolbar expands into a window where you can select options
for inserting commands into your capture file.

2. Inthe Command Type area, select whether you want to insert a comment or a begin/end checkpoint.
3. Inthe Command Info area, type your comment or a description of the checkpoint.
4. Do one of the following:
= Click Insert to insert your comment or checkpoint command into your capture file.

= Click Insert Command again to close the expanded window without inserting a
command.

5. Continue recording your transaction as usual.

Converting a Transaction to a Script
Converting

A capture file contains all the raw data that was recorded, but it needsto be converted into an editable

script file before you can proceed. The script file can then be open in the Sript Development Workbench
editor and edited as needed.

To convert a capture file to a script:

Access the QALoad Script Development Workbench. Details.
From the Session menu, choose the session you want to start.
If you have not already done so, set conversion options.

In the Workspace Pane, click the Captures tab.

S

Click the capture file you want to convert and click Options>Convert. The capture file is converted to a script. In the
Workspace Pane, click the Scripts tab to view the list of scripts you have converted.

Note: If an Bror/Warning Summary opensin the Output Pane, resolve any errors.

6. Compile the script.
Note: You can set an option to automatically convert your recorded transactionsinto scripts. How?

11
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Compiling a test script

A QALoad script isareal C-, C++-, or Java-based script, and therefore needsto be compiled before it can be
used. QALoad works with your existing compiler to compile usable test scripts. If you make changesto an
existing script, you must re-compile it before you can successfully useit in atest. If you add an uncompiled
or out-of-date script to aload test, the QALoad Conductor will prompt you to compile the script.

Customizing a Script
Using the Function Wizard

The Function Wizard allows you to quickly and easily edit your script by choosing from the QALoad
commands available to your script and inserting them with a click of your
mouse.

The Function Wizard islocated in the Script Development Workbench in a
pane on theright side of the window. You can enable or disable the
Function Wizard from the View menu or by clicking the Show or Hide
Function Wizard button on thetoolbar.

The Function Wizard listsall functionsthat are valid to use in your open
script. Functions are grouped in logical sectionswithin the top window of
thewizard. When you highlight afunction in the top window of the
wizard, the lower window will list adescription of that function and its
parameters.

To insert afunction into your script, locateit in the Function Wizard and
then simply drag-and-drop it into your script.

The function will be written into your script at the point you chose. When
you insert afunction using the wizard, atext box opens showing the
proper syntax and parameter options. (The text box may not appear if an
associated variable or object has not been declared in the script.) Asyou
edit the function's parameters, the text box highlightsthe parameter that
iscurrently being edited.

Note for ADO scripts: After inserting an ADO method, change the # sign
to the appropriate object number.

Using custom counters and messages

QALoad allows you to define your own countersand insert messagesinto
your script, where they are written to your timing file and are viewable in Analyze or at runtimein the
Conductor.

Counters can be either cumulative or instance. Thisdetermines how they are graphed in Analyze:

! For a cumulative counter, Analyze keeps a running sum of the counter while graphing verses elapsed time. This type
of counter is used for all the WWW error counters. Each time a WWW error occurs, a value of 1 is written for that
counter. When looking at a detailed view in Analyze, you can see at what times that error occurred. When you graph
a counter in Analyze, the graph will show the total number of occurrences verses the elapsed time.

! For an instance counter, Analyze graphs each value directly. No summing of previous values is done.

Countersmust be added manually using the QALoad commands DEFINE COUNTER and
COUNTER VALUE. Messages must be added manually using the QALoad command SCRIPT_MESSAGE.

The following sample script illustrates both script counters and messages:

12



#i ncl ude <stdio. h>
#i ncl ude "smacro. h"
#i ncl ude "do_www. h"

i nt rhobot_script( PLAYER INFO *s_info )
{

char buf 1] 256] ;

i nt idl, id2, id3, id4,;

DEFI NE_TRANS_TYPE( "ScriptCounters " );
DO InitHtp(s_info);

/1 "Counter Group", "Counter Nanme", "Counter Units (Optional)",
/1 Data Type, Counter Type.

i d1 = DEFI NE_COUNTER( " Cumul ative G oup", "Cunulative |ong",
0, DATA LONG, COUNTER_CUMULATI VE);

i d2 = DEFI NE_COUNTER( " Cumul ative G oup", "Cunulative float",
0, DATA FLOAT, COUNTER_CUMUILATI VE);

i d3 = DEFI NE_COUNTER( "Instance G oup", "Instance |ong",
0, DATA LONG, COUNTER | NSTANCE) ;

i d4 = DEFI NE_COUNTER( "Instance G oup", "Instance float",

0, DATA _FLOAT, COUNTER_I NSTANCE) ;

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;

/! add value to cumul ative counter 1
COUNTER VALUE( idl, 1);
DO SLEEP( 2 );

/! add value to cumul ative counter 2
COUNTER _VALUE( id2, 1.5 );
RND_DELAY( 6 );

/! add value to instance counter 1
COUNTER _VALUE( id3, s_info->nRndDel ay );

/1 add custom nessage for this user

wsprintf( bufl, "User % slept for % m|liseconds during transaction %",
s_i nf o- >nAbsVUNum s_i nfo->nRndDel ay, s_info->s_trans_count );

SCRI PT_MESSAGE( "User Messages", buf1l );

DO SLEEP( 2 );

/! add value to instance counter 2
/'l relative user nunber plus pi times the current transacti on nunber
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COUNTER_VALUE( id4, s_info->nRel VUNum + ( 3.14159 * s_info->s_trans_count ) );

END_TRANSACTI ON( ) ;
DO FreeHttp();
REPORT( SUCCESS) ;
EXIT();

}

Defining checkpoints

Checkpoint statements collect timings of events, such asthe execution of SQL statements. If you manually
insert checkpoint statementsinto your capture file during the recording process, or if you select the
Include Default Checkpoint Statements conversion option before converting a script, your script

includes checkpoints.

Otherwise, you must manually insert checkpointsin your scriptsto collect timings.
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Defining transaction loops

If you did not insert begin-and end-transaction commandsinto your capture file, QALoad’s Convert facility
automatically places begin-and end-transaction commands at the start and end of the recorded sequence.
QALoad scripts execute the code between the begin-and end-transaction commandsin aloop according to
the number of timesyou specify in the QALoad Conductor when setting up a test.

Depending on how you completed your recording, you may want to move one or both of these transaction
commandsto another place in the script to more accurately define the transaction that runsduring the
load test.

For example, let's say during the recording processyou log in and log out as part of the procedure.
However, during the load test you do not want to log in and log out as part of every transaction. To avoid a
login and logout with every procedure, move the begin- and end-transaction commands so the login and
logout commands are outside of the transaction loop.

Smulating user-entered data

When you create a script, you probably have some constant data embedded in the script, for example, an
employee number, that automatically entersyour application’sinput fieldswhile recording. If you run a
load test using this script, the script usesthe same data for each transaction. To run arealistic test, you can
modify the script to use variable data from a datapool file. By varying the data input over the course of a
test, the behavior more realistically emulates the behavior of multiple users. You can use the QALoad Script
Development Workbench to create, maintain, and use datapool files (.dat) to insert variable datainto your
scripts.

A datapool can be defined as either central or local:

I Acentral datapool is a datapool that resides on the same workstation as the QALoad Conductor, and is available to
any Player system on the network that requests it from the QALoad Conductor. A central datapool is controlled by
the QALoad Conductor, and you use the QALoad Conductor to set any options relating to a central datapool.

I Alocal datapool is a datapool that resides on a Player workstation, and is only available to that Player. Because a
local datapool resides locally and is only available to the local Player, it does not generate any network traffic. You
use the QALoad Script Development Workbench to insert local datapools into a script.

The following sections describe how to create and use central and local datapools.

Creating a datapool file

You can create a datapool fileusing the Script Development Workbench.

To create a datapool file:

Open a middleware session in the QALoad Script Development Workbench.

From the File menu, choose New.

On the New dialog box that opens, select New from the Datapools tree item.

In the Filename field, type a unique name for your datapool file.

In the Rows: and Cols: fields, type the number of rows and columns your new datapool should have.
Click OK.

Enter your datapool records in the grid that opens in the Workbook Pane.

When you are finished entering datapool records, click File>Save As to name your datapool file.

© ® N o 0 s~ bR

Click OK to save the file. QALoad saves the file in your \ QALoad\ Dat apool s directory.
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Modifying a datapool file

You can modify a datapool file using the Script Development Workbench.

To modify a datapool file:

1. Inthe Workspace Pane, click the Datapools tab.
2. Double-click the datapool file you want to modify. The datapool file opens in the Workbook pane.

3. Make the appropriate changes and save the file.

Using a central datapool filein a script

You assign a central datapool file to a specific script by selecting the datapool file and setting any
appropriate optionsusing the Conductor. Each script can use asingle central datapool. The central
datapool isavailable to all Player workstationsrunning the test. The following procedures describe how to
assign and extract data from a central datapool. These procedures assume you have already created the
datapool file as described above.

Assigning a central datapool file
1. With a session ID file open in the QALoad Conductor, click the Script Assignment tab.
2. Inthe External Data column for the selected script, click the Browse button.
3. Inthe External Data dialog box, navigate to the datapool you wish to use. Select it and click Open.
4

If you wish to re-use the datapool records when the script reaches the end of the file, select Rewind. To only use
each record once, and then discard it, select Strip.

5. When you are done, click OK.

Using data records from a central datapool file

To use data from a central datapool in your load test, you will have to modify your script. Typically, you
will read onerecord per transaction.

To add datapool statementsto your script:

1. With your script open in the QALoad Script Development Workbench, navigate to the place where you want to insert
a datapool variable and highlight the text to replace.

2. From the Session menu, choose Insert>Datapool. The Insert New Datapool dialog box appears.

3. Select a datapool from the list and click OK, or click the Add button to open the Select Datapool dialog box where
you can choose a datapool file to add to your test.

4. When you are finished, the QALoad Script Development Workbench places several datapool functions into your
script, denoting them with markers so you can easily identify them.

Using local datapool filesin a script

You assign alocal datapool file to a specific script by selecting the datapool file and setting any appropriate
optionsusing the QALoad Script Development Workbench. Each script can use up to 64 local datapools.
Use the following proceduresto assign and extract data from alocal datapool file. These procedures assume
you have created a datapool as described above.

Assigning a Local Datapool
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Open a session in the QALoad Script Development Workbench.

In the Workspace pane, click the Scripts tab.

On the Scripts tab, double-click on the appropriate script name to open it in the Workbook pane.

From the Session menu, choose Insert>Datapool. The Insert Datapool Commands dialog box appears.

On the Insert Datapool Commands dialog box, click the Add button. The Select Datapool dialog box opens.

IR

In the Type field, select Local. Note that you can also choose to insert a central datapool from this dialog box. If you
choose to insert a central datapool from here, the QALoad Script Development Workbench places the Conductor
command GET_DATA into the script just after the BEG N_TRANSACTI ON command, bookmarks the command in the
margin of the script, and uses any options set for the specified datapool in the QALoad Conductor.

7. Inthe ID field, give the datapool a unique identifier. The name can contain alphanumeric characters only. Use
underscores ( _ ) for spaces. This ID will help you identify the datapool in your script, for example
“ACCOUNT_NUMS”.

8. In the Filename field, type (or browse for) the fully qualified path of your datapool file. For example: ¢: \ Pr ogr am
Fi | es\ Conpuwar e\ QALoad\ Wor kbench\ <mi ddl ewar e_nane>\ Scri pt s\ dat apool . dat

9. If you wish to re-use the datapool records when the script reaches the end of the file, select Rewind at End of File.
To only use each record once, and then discard it, clear this option.

10. When you are finished, click OK. The selected datapool is displayed on the Insert New Datapool dialog box.

11. Click OK. The QALoad Script Development Workbench will place a #def i ne statement identifying the datapool file
near the beginning of your script, and place the datapool commands OPEN_DATA PQOOL, READ _DATA RECORD, and
CLOSE_DATA POOL at the default locations in the script. These statements will be bookmarked in the margin for
easy identification.

12. When you are finished modifying the script, save any changes.

For detailed information about any of these commands, refer to the Language Reference section.

Using Data Records from a Local Datapool File

To use data from alocal datapool file you will have to modify your script to read data records and fields at
the appropriate placein the script. Datapool files should typically be opened with the statement
OPEN_DATA POQL just beforethe BEG N_TRANSACTI ON statement, then datapool fields can be called into
the script to replace variable strings. The OPEN_DATA POOL statement isautomatically inserted into your
script when you use the QALoad Script Development Workbench to insert your datapool.

1. Read a record from the datapool file using the following command, which reads a single record from the local
datapool file you specify:
READ_DATA RECORD( <LOCAL DATAPOOL | D>);

2. To access the fields of this record, substitute GET_DATA_FI ELD( ACCOUNT_NUMS, n) expressions in place of
variable strings.

3. After the END_TRANSACTI ON statement, close the local datapool file by using the following statement:
CLOSE_DATA _POOL( LOCAL DATAPOOL ID );

Notethat thisstatement isadded automatically if you use the QALoad Script Development Workbench to
insert your datapool.

For detailed information about any of these commands, refer to the Language Reference section.

Inserting Variable Data with ActiveData Substitution

The QALoad Script Development Workbench allows you to transform string data from quoted constants or
substringsinto variables. ActiveData variable substitution letsyou identify and right-click on a string to
declare the selected string a variable within the QALoad script. This facility also letsyou select or edit
datapool entries more dynamically, making script development easier and more efficient.
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To substitute a datapool value or a variable in place of a selected string in your script:

Start the appropriate session in the QALoad Script Development Workbench.
In the Workspace pane, click the Scripts tab.
On the Script tab, double-click the script you wish to open. The script opens in the Workbook pane.

In the script, highlight the string you wish to replace.

A

Right-click anywhere in the highlighted string.
! To substitute a value from a datapool:

= —Click ActiveData>Datapool Substitution in the shortcut menu that opens. The
ActiveData Datapool Substitution dialog box opens.

= |Inthe Datapool(s) area, highlight the datapool to use. The contents of the datapool file
display below. If the datapool you want to useisnot listed, click the Add button to add
it to thelist of available datapools.

* IntheFeld: ID field, type the field number of the specific value to use from the
datapool.

= When you are finished, click OK. The QALoad Script Development Workbench will
place a#def i ne statement identifying the datapool file at the beginning of your script.
It will also insert the datapool commands OPEN_DATA POCL, READ DATA RECORD,
GET_DATA FlI ELDand CLOSE _DATA POCL at the default locationsin the script, and
bookmark them in the margin for easy identification. Refer to the Language Reference
section for detailed information about any of those commands.

I To substitute a variable:

= Click ActiveData>Variable Substitution from the shortcut menu that appears. The
ActiveData Variable Substitution dialog box opens.

= Assign avariable name for the selected string in the Variable Name field.

= Click OK. The QALoad Script Development Workbench will declare the variable at the
beginning of your script and substitute the named variable for the selected string. It will
also bookmark both locationsfor easy identification.

6. When you are finished, save your script changes. Compuware recommends that you also compile your script to
check for any errors.

Middleware Scripting Technigues
Citrix
Handling Citrix server farms

Citrix serverscan be grouped in farms. When load testing, you may want to connect to a Citrix server farm
rather than to a specific server. Thistype of setup load teststhe server farm and Citrix load balancing
rather than asingle server, which providesa more realistic load test.

To record a script that connectsto afarm, you must use an ICA file to connect. However, when a capture
takes place, a specific server (in the farm) must have a connection. Secify the correct ICA file to connect
to the server farm as well as a specific server within that server farm. To verify that your script is
connecting to a server farm and not a specific server, assign the server name to one blank space when
validating the script. For example:
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/* Declare Variables */
const char *CitrixServer

const char *CitrixUsername = "citrix";
const char *Citri xPassword = "~encr~657E06726F697206" ;
const char *CitrixDomain = "gacitrix2";

const int CitrixQutputhMde OUTPUT_MODE_NORVAL;

SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE(" Or ders. cpp");
Citrixlnit(4);

[* Citrix replay settings */

Ct xSet Connect Ti meout (90) ;

Ct xSet Di sconnect Ti meout (90) ;

Ct xSet W ndowTi neout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti neout (30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Donmai nLogi ni nfo(CitrixUsernane, CitrixPassword, Citrix-Domain);
Ct xSet | CAFi | e(" PRD desktop.ica");
Ct xSet Enabl eCount er s( TRUE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;

Handling dynamic window titles

Some applications create windows whose titles vary depending on the state of the window. For example,
Microsoft Word creates atitle based on the default document name at the time of the window creation.

During replay, thisdynamic title can differ from the window title that wasrecorded, and the window is

not recognized. If thisoccurs, try the following stepsto modify the script:

1. Ensure that the Enable Wildcard Title Match check box is selected in the Citrix conversion options prior to
converting the recording.
In the Window Verification group of the Citrix Convert Options dialog box, ensure that the Enable Wildcard Title
Match check box is selected. This check box is selected by default. If you are working with a previously-converted
script, ensure that a CtxSetEnableWildcardMatching command exists in the script prior to the
BEGIN_TRANSACTION command and that the parameter is set to TRUE.

2. Verify whether there is an issue with dynamic window titles.
When a script fails on validation because the run time window title is different than the expected window title from the
recording, it is likely that you are dealing with a dynamic title issue that can be handled by this scripting technique. In
this case, the script fails on the CtxWaitForWindowCreate call.

3. Identify a match “pattern” for the dynamic window title.
Note the error message that is returned during validation (or replay). The message indicates the expected window
title versus the window title from script playback. Examine the differences in the window titles to create a “match
pattern” that recognizes the window title, while ignoring other windows. A match pattern can be a simple substring of
the window title or a pattern string using wildcard characters such as ? (to match any single character) or * (to match
any number of characters). The examples below illustrate the different match patterns.

4. Insert a CtxSetWindowMatchTitle command prior to the CtxWaitForWindowCreate call for the dynamic
window.
When adding the SetWindowMatchTitle command, ensure that the first parameter contains the correct window
object and the second parameter contains the match string in double-quotes.

5. Validate the script to ensure the CtxWaitForWindowCreate command recognizes the dynamic window name.
Run the revised script through validation to ensure that the script succeeds. If the script does not validate
successfully, go to step 3 to determine if the match pattern is correct.
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Example 1: Using a substring match

In thisexample, the Microsoft Word application generatesa dynamic title when the script isreplayed. The
dynamic nameisaconcatenation of the default document that Word creates at application startup with
the name of the application. The script is altered to reflect the fact that the string “Microsoft Word” is
always part of the window title:

/1 Wndow CW _13 ("M crosoft Wrd") created
Ct xSet W ndowivat chTitle( CW _13, “Mcrosoft Wrd” );
Ct xWai t For W ndowCr eat e( CW _13) ;

Example 2: Using a wildcard match with the * character

In thisexample, the SampleClientApp application generates a dynamic title when the script isreplayed.
The dynamic nameisthe name of the application followed by the name of the user, beginning with the
word “User”. The asterisk (*) wildcard is substituted for a given username, reflecting the pattern of
“SampleClientApp — User:” as part of the window title followed by an arbitrary user name:

/1 Wndow CW _13 ("Sanpl ed ientApp — User: John") created
Ct xSet W ndowivat chTitl e(CW _13, “Sanpl ed i ent App - User: *~7 );
Ct xWai t For W ndowCr eat e( CW _13) ;

Example 3: Using a wildcard match with the ? character

In thisexample, the RandomValue application generatesa dynamic title when the script isreplayed. The
dynamic nameisthe application followed by arandom single digit. The question mark character is
substituted for the single digit to reflect the pattern that begins“RandomValue: ", followed by single digit:

/1 Wndow CW _13 ("RandonVal ue: 0") created
Ct xSet W ndowivat chTitl e( CW _13, “Sanmple Application: ?7);
Ct xWai t For W ndowCr eat e( CW _13) ;

Handling dynamic windows

During conversion, CtxWaitForwindowCreate calls are added to the script for each named window
creation event. During replay, some dynamic windowsthat were in the capture may not appear, which
causesthe script to fail because a wait point times out. To avoid script failure in thiscircumstance,
comment out the CtxWaitForWindowCreate commandsthat may be referencing dynamic windows.

Handling dynamic windows that require user interaction

Some windows that require user action before normal script processing can proceed may appear
intermittently during replay. One example commonly encountered with Citrix isthe ICA Seamless Host
Agent window. Thiswindow, if it appears, requires user action or the script may fail.

To work around thisissue, follow these steps:

1. Capture a session in which the dynamic window appears and the user performs the action to dismiss the window.
This may require multiple attempts to capture the window. Once this is captured in a recording, save the script as a
temporary script.

2. If the window did not appear in the primary script, extract the code snippet from the temporary script that acts on the
dynamic window and insert it into the real script. The code usually consists of a CtxPoint command and a CtxClick
command for this window. Insert the commands after the CtxWaitForWindowCreate command for the dynamic
window. In addition, extract and insert the Citrix window information object constructor call and delete call to the
relevant parts of the script, changing the object name to avoid conflicting with existing window objects. Ensure that
the additional code is not inserted between a CtxPoint command and a CtxClick command in the primary script.

3. Add a special CtxSetWindowMatchTitle command immediately before the CtxWaitForwindowCreate command. The
first parameter of the CtxSetWindowMatchTitle command should be the correct window object. The second

19



QALoad 5.5

parameter contains a special wildcard match “*” that enables the CtxClick command to accept any window title,
which ensures that even if the matching window does not appear, the command still executes successfully.

4. If the window appears in the primary script, comment out the CtxWaitForwindowCreate command for the dynamic
window. Because the window itself may not appear, the CtxWaitForWindowCreate command should be commented
out.

5. Validate the script. If the validation is not successful, ensure that steps 2-4 were performed correctly.

In the following example’'s scenario, the ICA Seamless Window Agent window does not appear in the
primary script, but appearsintermittently when the primary script isreplayed, causing those replay
sessionsto fail. A second Citrix script, which includesthe window appearance, isrecorded and the
CtxPoint and CtxClick commands are extracted from thisscript and inserted into the primary script, with
the window object changed to match the object in the primary script. In addition, the Citrix window
object constructor call and delete call are added in the appropriate placesin the script, and the CtxClick
command ischanged to refer to thisobject. In the following example, the text in bold represents code that
was manually inserted into the location in the primary script where the window appearsin the secondary
script.

G xW *CW _99 = new Ct xW (0x10052, "ICA Seanl ess Host Agent", 0, 0, 391, 224);

Ct xSet W ndowivat chTitle( CW _99, “*7 );
Ct xPoi nt (190, 203);

CtxCdick(CwW_99, 0, L_BUTTON, NONE);
Ct xPoi nt (300, 400);

delete CW _99; // "ICA Seaml ess Host Agent™

Handling unexpected eventsin Citrix

The CtxWindowEventExists and CtxScreenEventExists commands can be used to handle unexpected
window and screen eventsin Citrix scripts. When thereisa possibility of unexpected dialogs appearing or
unexpected screen events occurring, you must modify the script to respond to the changes and continue
theload test.

For example, if ascript opensa Microsoft Word document that resideson anetwork, and that document is
already open by another network user, an unexpected dialog box appearsthat promptsthe user to choose
between continuing to open the document in read-only mode or to cancel it. To prevent script failure,
modifications can be madein the script to handle the dialog boxes that appear in thissituation.

Generally, to handle unexpected events, you record two scripts. The first script contains a recording of the
expected events. The second script should include the unexpected events. Using the
CtxWindowEventExists and CtxScreenEventExists functions, create a conditional block of code that
handlesthe dialogsthat may appear.

Example

The following script example showsthe additional script linesthat were added to handle a Word
document that isalready open by another user on anetwork. The added lines appear in boldface type.

~
*

capSavelllll- 2. cpp

Script Converted on June 21, 2004 at 01:04:17 PM
Cener at ed by Compuware QALoad convert nodul e version 5.2.0 build 50

This script contains support for the follow ng m ddl ewares:
- Citrix

E R R B
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/* Converted using the follow ng options:
* Ceneral:
* Line Split

* Sl eep Seconds 1

* Auto Checkpoints : No
* Citrix

*  CGeneral Options

* W ndow Verification Yes
* Sessi on Ti meouts Yes
* Connect Ti meout (S) 60
* Di sconnect Ti meout (s) 60
* W ndow Creation Tineout (s) 30
* Pi ng Tineout (s) 20
* Wait Point Tinmeout (s) 30
* Include Wait Points Yes
* Enabl e Counters No
* I ncl ude Unnarmed W ndows Yes
* Qut put Mode Nor mal
* | nput Options

* Conbi ne Keyboard | nput Yes
* Conbi ne Mouse | nput Yes
*

/

#define C TR X_CLI ENT_VERSI ON " 8. 00. 60000"
#define CITRIX_|CO VERSION  "2. 4"
#def i ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

o

extern int

{

/* Declare Variables */

const
const

char
int

*CitrixServer
Ci trixQut put Mbde

QALoad Online Help

132 characters

rhobot _scri pt (PLAYER_I NFO *s_i nf 0)

"qaccitrix";
OUTPUT_MODE,_ NORMAL ;

[* Citrix Wndow | nformation Cbjects */

Ct xW
Ct xW
Ct xW
Ct xW
397, 127);
Ct xW
397, 127);
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW

*OW _1
*OW _2
*COW _3
*CW _4

*CW _5

*OW _6
*OW _7

*OW_8
*COW_9
*COW _10
*OW_11
*OW _12
*OW_13
*COW _14
*COW _15
*COW _16
*OW _17

new Ct xW (0x1001c,
new Ct xW (0x2001c,
new Ct xW (0x5001c,
new Ct xW (0x30030,

new Ct xW ( 0x40030,

new Ct xW (0x4002e,
new Ct xW (0x1003a,
new Ct xW (0x10066,
new Ct xW (0x10052,
new Ct xW (0x1008c,
new Ct xW (0x1005a,
new Ct xW (0x2006a,
new Ct xW (0x10138,
new Ct xW (0x50036,
new Ct xW (0x1017e,
new Ct xW (0x20174,
new Ct xW (0x10058,

"Warning !'!", 107, 43, 427, 351);

"Log On to Wndows", 111, 65, 418, 285);
"Please wait...", 111, 112, 418, 145);
"Citrix License Warning Notice", 125, 198,

"Citrix License Warning Notice", 125, 198,
"UsrLogon. Cmd", 0, 456, 161, 25);
"t -2, 452, 645, 31);

"I CA Seanl ess Host Agent", 0, 0, 391,
"Program Manager", 0, 0, 641, 481);
"", 115, 0, 405, 457);

v, 2, 49, 205, 408);

"", 200, 186, 156, 287);

"t 112, 116, 416, 248);

224);

"M crosoft Wrd", -4, -4, 649, 461);
"Open", 19, 23, 602, 387);
"*M crosoft Word", -4, -4, 649, 461);

"", 113, 114, 305, 26);
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CtxW *CW_18
CtxW *CW_19
CtxW *CW _20

new Ct xW (0x2013e, "Cal cul ator", 66, 66, 261, 253);
new Ct xW (0x1005a, "", 2, 49, 205, 408);
new Ct xW (0x3006a, "Shut Down W ndows", 111, 96, 418, 193);

CtxW *CW _117
CtxW *CW_118
-4, 649, 461);

new Ct xW (0x20172, "File In Use", 144, 127, 352, 179);
new Ct xW (0x30172, "11111111 (Read-Only) - Mcrosoft Wrd", -4,

SET_ABORT_FUNCTI ON( abort _functi on);

DEFI NE_TRANS_TYPE("capSavelllll-2.cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout (60) ;

Ct xSet Di sconnect Ti meout ( 60) ;

Ct xSet W ndowTi neout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti neout (30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;
SYNCHRONI ZE() ;

BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);
/1 Wndow CW _1 ("Warning !!") created 1087837356. 454
Ct xWai t For W ndowCr eat e(CW _1, 2125);

DO_MBLEEP(1891) ;
Ct xPoi nt (246, 267); //1087837358. 797

DO_MSLEEP( 453) ;
Ct xMouseDown( CW _1, L_BUTTON, NONE, 246, 267); // 1087837358.797

Ct xMouseUp(CW _1, L_BUTTON, NONE, 247, 267); //1087837359.032

DO_MSLEEP( 63) ;
/1 Wndow CW _14 ("M crosoft Wrd") created 1087837397. 390

Ct xWai t For W ndowCr eat e( CW _14, 141);

DO_MBLEEP( 78) ;
CW _14->setTitle("Documentl - Mcrosoft Wrd"); //1087837397. 468

/1 Wndow CW _13 ("") destroyed 1087837397. 468

DO _MBLEEP( 2468) ;
Ct xPoi nt (37, 50); //1087837400. 218

DO_NMBLEEP( 282) ;
CtxOick(CW _14, 203, L_BUTTON, NONE); //1087837400.421
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/1 Wndow CW _15 ("Open") created 1087837400. 764

Ct xWai t For W ndowCr eat e( CW _15, 344);

DO_MBLEEP( 1656) ;
CtxPoi nt (132, 99); //1087837402.671

DO_MBLEEP( 250) ;
Ct xDoubl ed i ck(CW _15); // 1087837402. 874

DO _MBLEEP( 109) ;

DO_MBLEEP( 1953) ;
CtxPoi nt (247, 197); //1087837404. 827

/1 Wndow CW _15 ("Open") destroyed 1087837404. 827

i f (Ct xW ndowEvent Exi st s( EVT_STR_CTXW NDOACREATE, 3000, CW _16))
Begi nBl ock() ;

1087837404. 905

1087837404. 905

1087837415. 108

EndBI ock()
/1] ReadOnly Code Start

el se

Ct xPoi nt (337, 265); //1087837404.905

/1 Wndow CW _16 ("11111111 - Mcrosoft Wrd") created

Ct xWai t For W ndowCr eat e( CW _16, 31);

/1 Wndow CW _14 ("Documentl - Mcrosoft Word") destroyed
DO_MBLEEP( 7547) ;

Ct xPoint (628, 9); //1087837414.592

DO_MBLEEP(2141) ;
Ctxdick(CW _16, 281, L_BUTTON, NONE); //1087837414.873

DO_MSLEEP(234);
[/ Wndow CW _16 ("11111111 - Mcrosoft Wrd") destroyed
CtxPoint (113, 93); //1087837418.779

/1 Wndow CW _17 ("") created 1087837418. 779

Begi nBl ock() ;

/1 Wndow CW _117 ("File In Use") created 1087840076. 599
Ct xWai t For W ndowCr eat e(CW _117, 578);

DO_MSLEEP( 2360) ;

Ct xPoi nt (358, 283); //1087840079.068

DO_MSLEEP( 125) ;
Ctxdick(CW _117, 281, L_BUTTON, NONE); //1087840079. 365

DO _MBLEEP( 109) ;
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/1 Wndow CW _117 ("File In Use") destroyed 1087840079. 458

/1 Wndow CW_118 ("11111111 (Read-Only)

1087840079. 521

Ct xWai t For W ndowCr eat e( CW _118, 63);

/1 Wndow CW _115 ("Documentl -

1087840079. 521

DO_MBLEEP( 4766) ;
CtxPoi nt (631, 3); //1087840084. 490

DO _MBLEEP( 203) ;

CtxClick(CW _118, 250, L_BUTTON, NONE);

DO _MBLEEP( 93) ;

/1 Wndow CW_118 ("11111111 (Read- Only)

destroyed 1087840084. 833

/1] ReadOnl y

24

DO_MBLEEP( 2407) ;
Ct xPoi nt (34, 465); //1087840087. 333

EndBl ock();

Code End

DO _MVBLEEP( 1063) ;

DO MBLEEP( 484) ;

Ct xPoint (112, 93);

DO _MBLEEP( 406) ;
Ct xDoubl eCl i ck(CW _9); // 1087837419. 904

/11087837419. 654

M crosoft Wird") created

M crosoft Wrd") destroyed

//11087840084. 740

M crosoft Word")

/1 Wndow CW _9 ("Program Manager") destroyed 1087837440. 122

/1 Wndow CW _7 ("") destroyed 1087837440. 138

DO _Set Transacti onCl eanup() ;

Ct xDi sconnect () ;

END_TRANSACTI ON( ) ;

delete CW _1;
delete CW _2;
delete CW _3;
del ete CW _4;
del ete CW _5;
del ete CW _6;
delete CW _7;
del ete CW _S8;
delete CW _9;
del ete CW _10;
delete CW _11;
delete CW _12;
del ete CW _13;
delete CW _14;
del ete CW _15;

/1
/1
/1
/1
/1
/1

"Warning !'!"

"Log On to W ndows"

"Please wait..."

"Citrix License Warning Notice"
"Citrix License Warning Notice"
"Usr Logon. Cmd"

"I CA Seanl ess Host Agent"
" Program Manager "

"M crosoft Word"
" Qpen”
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delete CW _16; // "11111111 - Mcrosoft Word"
delete CW _17; // ""

delete CW _18; // "Cal cul ator”

delete CW _19; // ""

delete CW _20; // "Shut Down W ndows"

delete CW _117; // "File In Use"
delete CW _118; // "11111111 (Read-Only) - Mcrosoft Wrd"

CitrixUninit();

REPORT( SUCCESS) ;
EXIT();
return(0);
}
voi d abort_functi on( PLAYER | NFO *s_i nf 0)
{
RR_printf("Virtual User ABORTED.");
CitrixUninit();
EXI T();
}

Moving the Citrix connect and disconnect outside the transaction loop

If your load testing requirements for Citrix include creating extended logon sessions, in which the user
remains connected to the Citrix server between transactions, review the following tipsfor recording and
script development.

Recording

Perform the following steps during the recording processin order to prepare for moving the connect and
disconnect actions outside the transaction loop:

1. Insert a comment such as “Logged in to Citrix” after the Citrix logon but before any windows have been opened.
2. Ensure that all application windows are closed before disconnecting from the Citrix session.

3. Insert a comment such as “Ready to log off Citrix” before the Citrix logoff sequence is initiated. Ensure that the first
comment is added after the user has logged on and closed all login-related dialog boxes, but before any applications
are started. Similarly, the second comment must be placed after all applications have been closed, but before the
user logs off.

Scripting

Comment out the BEGIN_TRANSACTION and END_TRANSACTION callsand add new
BEGIN_TRANSACTION and END_TRANSACTION calls at the location where the comments from steps1
and 3 above were placed. Comment out the callsinstead of deleting them so that the original location of
these commands can be determined for debugging purposes.

Also comment out the DO_SetTransactionSart and DO_SetTransactionCleanup calls.

Using the CtxWaitForScreenUpdate command

In some situations, awindow may vary in how long it takesto refresh on the screen. For example, the
Windows Sart menu isan unnamed window that can take varying amounts of time to appear, depending
on system resource usage. To prevent playback problemsin which a mouse click does not synchronize with
itsintended window, insert the CtxWaitForScreenUpdate command in the script after the action that
causesthe window to appear. The parameters for the CtxWaitForScreenUpdate command correspond to
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the X and Y coordinates and the width and height of the window. Thiscommand ensuresthat the window
has enough time to display before the mouse click.

OFS

Understanding the C++ script

Oracle Forms Server scripts are produced for Oracle Forms, 6.0, 6i, and 9i (Release 2 and later) recordings.
The C++ script executes OFSrelated statements by passing the statementsin the script DLL to the OFS Java
enginethat performstheclient activitiesand the client communication with the server. Because the C++
script statements are directly tied to corresponding methodsin the OFSJava engine, modificationsto the
script statementsare limited to changing the property parameter values through variablization.

An OFSC++ script containsthree main sections: Connection, Application Body, and Disconnect. The
QALoad transaction loop includes all three sections by default. The transaction loop can be moved using
the guidelines described in Moving the OFStransaction loop. An internal auto checkpoint iscreated
during connection statementsand transmission statements.

The C++ script statements are a condensed version of the Java-style script statements. The C++ script
statements show the GUI controlsin the OFSapplication and the control properties, which are either
control attributes or activities. For example:

of sClickButton( "BUTTON', 52, OFS_ENDMSG 325 );

In thisexample, the user clicks (property 325) a button ( control ID 52). OFS ENDMSG isaflag that
indicatesthat the GUI activity endsthe current OFS M essage.

QALoad also allows OFSand WWW statements from a Universal session to be scripted in the C++ script,
providing the ability to play back WWW and OFSstatements.

Connection statements

The connection script linesin the C++ script vary depending on the type of Forms connection mode that is
active. You choose the Forms connection mode on the Oracle Forms Server Recording Options dialog box.
Formsconnection modesinclude server-side recording, HTTP, HTTPS, or socket.

Server-side recording islimited to applicationsthat use Forms 9i (applicationsrunning in Oracle 9iAS
Release 2 and above). HTTP connection mode is available for applicationsusing Forms 9i and for
applicationsusing the patched Forms 6i version configured with the HTTP servlet. HTTPS connection
mode isstrictly for SS_-enabled applicationsthat use Forms 9i. Socket connection mode isfor applications
that use Forms 6i and lower versions, such as Oracle 11i.

Server-side recording connections

Server-side recording mode containsonly one connection statement. The function that isused —
ofsSetServietM ode — containsthe listener servlet value that you entered on the Oracle Forms Server
Recording Optionsdialog box. The first parameter definesthe HTTP or HTTPS configuration of the
application environment. The second parameter definesthe name of the Forms Listener Servlet used by the
application. To connect, QALoad internally invokes Oracle’s dispatch callsusing the two parameters.
Oracle’'s proprietary classes provide the implementation for the HTTP or HTTPS connection. For example:

of sSet Ser vl et Mode( OFS_HTTP, "http://ntsap45b: 7779/ forns90/ 1 90servl et" );

HTTP connections

HTTP connection mode contains multiple connection statements. To connect, QALoad internally performs
Java callsto accomplish the following tasks:

! Define HTTP header properties
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I Connect to the Forms Servlet (an HTTP-GET request)

I Set the parameters of the Forms Listener Servlet

I Connect to the Forms Listener Servlet (an HTTP-GET request)
I Set additional HTTP header property for the Listener Servlet

I Connect to the Forms Listener Servlet (an HTTP-POST request). The last connection statement also initiates the
required Forms “handshake” and determines the Forms encryption used by the application environment.

For example:
of sSHTTPSet Hdr Pr operty(" User-Agent", "Javal.3.1.9" );
of SHTTPSet Hdr Property("Host", "ntsap45b: 7779" );
of SHTTPSet Hdr Pr operty("Accept"”, "text/htm , inage/gif, inmage/jpeg, *; q=.2, "*/*; g=. 2"
)

of sHTTPSet Hdr Pr operty(" Connecti on", "Keep-alive" );

of sHTTPConnect ToFor nsSer vl et (

"http://ntsap45b: 7779/ f or n690/ f 90ser vl et ?i f cnd=st art sessi on" );

of SHTTPSet Li st ener Servl et Par ms( " ?i f cnd=get i nf 0& f host =C104444D01&i fi p= "192. 168. 234. 1"
)

of sHTTPConnect ToLi st ener Servl et ( "http:// ntsap45b: 7779/ f orms90/ 1 90servl et");

of SHTTPSet Hdr Pr operty(" Content-type", "application/ x-ww-formurl encoded" );

of SHTTPI ni ti al For nrsConnect () ;

HTTPS connections

HTTPSconnection mode usesthe same connection statementsas HTTP mode. To connect, QALoad
internally performsthe same tasksasthe HTTP connection mode plusit performsthe SS. connection
when the ofsHTTPSDoSSL.Handshake function iscalled. This statement is positioned in the script before
the ofsHTTPConnectToFormsServlet function.

Socket connections

Socket mode containsonly one connection statement. The function that isused —ofsConnectToSocket —
containsthe port number and the URL you entered on the OFSRecording Optionsdialog box to start OFS
capture. The port value isthe port on which the Forms Server directly listens for Formstraffic. To connect,
QALoad uses Java callsto open a Java socket using the parameters, initiate the required Forms "handshake”,
and determine the Formsencryption used by the application environment. For example:

of sConnect ToSocket (" 10. 10. 0. 167", 9002 );

Application statements

The application statementsin the C++ script consist of property statementsand transmission statements.
Property statements describe the attributes and activities of GUI controlsin the application. Transmission
statements send the GUI controlsand their properties as Forms Message data to the server. Thereisonly
onetransmission statement: ofsSendRecv. QALoad creates an internal auto checkpoint when this statement
isexecuted. In the following example, the first two (property) statements set the location and size of a
FormWindow GUI control. The ofsSendRecv statement sendsthe GUI control propertiesto the server.

of sSet W ndowLocati on( "FORMA NDOW, 6, OFS _ENDMSG 135, 0, 0); /1 Property
of sSet W ndowSi ze( " FORMAY NDOW, 6, OFS_ENDMSG 137, 650, 500); /1 Property
of sSendRecv(1 ); //Transni ssion
Parameters of a property statement:
The parameters of a property statement are arranged in the following sequence:
1. Captured control name. If the name is not available, this value is the class nhame to which the control belongs.

2. Captured control ID.
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3. Action type. This flag indicates if the property is to be added to the current Forms Message or if the property ends
the current Forms Message. During playback, each control is treated as a Forms Message. When the current
Message ends, QALoad translates the control and its properties to binary format. The valid values are:

= OFS ADD - add the property to the current Message.
= OFS ENDMSG —add the property to the current Message and end the Message.

= OFS STARTSUBM SG —add the property of the succeeding nested Message to the current
M essage.

4. Property ID. The Forms version-specific ID of the property.
5. Property value. Captured value of the property (optional)
6. Property value. Captured value of the property (optional)
For example:
of sSet W ndowSi ze( " FORMA NDOW, 6, OFS_ENDVMSG 137, 650, 500);

In thisexample, control ID 6, which belongsto GUI class FORMWINDOW, isresized (PROPERTY
137) to have coordinates 650 and 500. Thismarksthe end of the current M essage.

Forms environment statements:

Theinitial set of statementsin the Forms script describesthe Formsapplication environment. In thisset,
the"version” and the “cmdline” propertiesarethe most important. The version property showsthe Forms
Builder version used by the application. The version indicates the capabilities of the application. For
example, some versions cannot support HTTP connections. The cmdline property showsthe Forms
configuration parameters passed to the server by the Forms applet. The parameter “record=names’
indicatesthat the application enables GUI control namesto be captured. Control names are preferred in
multi-threaded playback. The “ICX” parameter indicatesthat the application uses a Personal Home Page,
which requiresthat you supply OracleAppsLogin information on the Oracle Forms Server Convert options
dialog box for the script to run successfully.

In the sample script below, the Forms builder version is 90290 (the version used in Oracle 9iAS Release 2,
unpatched). The cmdline property shows “record=forms” which defaults “record=names”’. The cmdline
property does not havethe “ICX” ticket parameter.

of sSetlnitial Versi on( "RUNFORM', 1, OFS _ADD, 268, "90290" );

of sSet Scr eenResol uti on( "RUNFORM', 1, OFS_ADD, 263, 96, 96);

of sSet Di spl aySi ze( "RUNFORM', 1, OFS _ADD, 264, 1024, 768);

of sl nit Sessi onCndLi ne(" RUNFORM', 1, OFS_ADD, 265,

"server nodul e=testl.fnx userid= sso_userid= debug=no buffer_records=no debug_ "
"messages=no array=no query_onl y=no qui et=yes render=no host=ntsap45b. prodti.cont
"puwar e. com port= record=fornms tracegroup=debug | og=runl term=" );

of sSet Col or Dept h( "RUNFORM', 1, OFS_ADD, 266, "256" );

of sCol or Add( "RUNFORM', 1, OFS _ADD, 284, "0" );

of sCol or Add( "RUNFORM', 1, OFS_ADD, 284, "8421504" );

of sSet Font Nane( " RUNFORM', 1, OFS_ADD, 383, "Dial og" );

of sSet Font Si ze( "RUNFORM', 1, OFS_ADD, 377, "900" );

of sSet Font Styl e( "RUNFORM', 1, OFS_ADD, 378, "0" );

of sSet Font Wei ght ( " RUNFORM', 1, OFS_ADD, 379, "0" );

of sSet Scal el nfo( "RUNFORM', 1, OFS_ADD, 267, 8, 20);

of sSet NoRequi r edVALi st ( "RUNFORM', 1, OFS_ADD, 291 );

of sSet PropertyString( "RUNFORM', 1, OFS_ENDMSG, 530, "Americal/ New York" );

of sSendRecv(1 );

/1CientSeqNo=1| CapTi me=1086884188. 281| MsgCount =1

Sending messages to the server:

The ofsSendRecv statement sendsthe accumulated GUI controlsand their propertiesto the Forms Server as
binary data. This statement representsthe point at which the client sendsa Forms Terminal Message to the

28



QALoad Online Help

server. In Oracle Forms, the client and the server must end each data block with a Terminal Message before
any transmission occurs.

Internally, QALoad variesthe binary data transmission depending on the connection mode:

! For server-side recording mode, QALoad sends the binary data by invoking Oracle’s dispatch calls. Oracle’s own
classes provide the implementation for the HTTP transmission.

! For HTTP or HTTPS mode, QALoad wraps the binary data inside an HTTP stream and invokes Java’s HTTP calls.
! For socket mode, QALoad sends the binary data directly to the Java socket opened at the connection point.

The ofsSendRecv statement has one parameter: the response code of the captured Terminal Message. The
possible values for this parameter are 1 (add), 2 (update), and 3 (close). Typically, when the response code
is 3, the Forms Server reacts by removing the GUI controls associated with the client message from the
server cache.

A comment line appears after each ofsSendRecv statement that contains script-tracking information. The
information on the comment lineisalso found in the capture file in each ofsSendRecv capture line. The
comment line showstherelative sequence of each client request, as represented by a Terminal M essage,
from the start of the application (e.g. ClientSegNo=1). The comment line also showsthe timing mark of
the captured Terminal Message (e.g. CapTime=1086884188.281) and the number of Forms messages
contained in therequest (e.g. MsgCount=1). The number of Messages can be verified by counting the
preceding ENDMSG and STARTSUBM SG flagsin the request block. The comment line is useful for
debugging playback issues because it readily showsthe client request sequence number where theissueis
occurring.

Getting the server reply:

During the execution of ofsSendRecv, QALoad also obtainsthe server'sreply and translatesthe binary
Formsdatainto Formscontrol values and control properties. The values are also written to the playback
log file (in capture file format) if script logging isenabled. The following sampleisaserver reply:

VU O : MS|2/0]1

VU 0 : P| S| 322| j ava. | ang. I nt eger| 0] 151000320

VU 0 : P| S| 279] j ava. | ang. Bool ean| 0| f al se

VU O : P| S| 525] j ava. | ang. St ri ng| AVERI CAN_AMERI CA. VESMVBW N1252
VU 0 : T| S| 1] Ser ver SeqNo=1| MsgCount =76

Thefirst lineindicatesthe start of a Forms Message from the server (M|S). The third parameter isan action
code (1= add, 2= update, 3= delete, 4= get property value). The fourth parameter isthe Class Code of the
control (0 =root class). The fifth parameter isthe Control ID (1= RunForm).

The second, third and fourth lines are property linesrelated to the above Forms Message from the server
(P|S). Thethird parameter of each lineisthe property ID (322). The fourth parameter isthe data type of
this property (java.lang.Integer). The fifth parameter isthe data value. If the value is0, the data valueisin
asixth parameter (false).

Thethird lineisthe terminal message line from the server (T|S. The third parameter isthe response code
associated with the terminal message (1= add, 2= update, =close). The fourth parameter istherelative
sequence of the server reply, asrepresented by a Terminal Message, from the start of the application (e.g.
ServerSeqNo= 1). Thefifth parameter isthe number of Forms messages contained in the reply (e.g.
MsgCount = 1). The number of Messages may be verified by counting the preceding M|Sflagsin thereply
block. The fourth and fifth parameters are script-tracking information, which can be useful for debugging
aplayback issue. If logging isenabled, the log file shows the tracking information, which can make the
comparison between server responses and captured responses easier.

Processing large data and delayed response scenarios:

When HTTP or HTTPSconnection modeisused, Formsdataiswrapped insidethe HTTP reply stream.
QALoad checksthe HTTP header of the reply before processing the Formsdata. The HTTP header
sometimesindicatesthat the client needsto perform additional HTTP POST requeststo obtain the
complete Formsdata. Thisindication occurswhen the content-length of the reply is 64000 (a large data
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scenario), or the content-type is "text/plain” and the HTTP header contains an “iferror: ” string (a delayed
response/re-post scenario). QALoad performsthe necessary POST requeststo obtain the complete reply
data, and then translates the accumulated reply datato Formscontrols and properties.

Disconnect statements
The disconnect script lines vary depending on the Forms connection mode.

! In server-side recording mode, the ofsServerSideDisconnect script statement internally invokes Oracle’s dispatch
calls to disconnect.

! In HTTP mode, the ofsHTTPDisconnect statement internally makes Java calls to disconnect the main URL
connection from the servlet.

! In socket mode, the ofsSocketDisconnect statement closes the socket on which the Forms Server listens for traffic.

Using script logging as a debugging tool

You can debug a playback issue in a C++ script by enabling replay logging. The option for enabling replay
logging islocated on the Script Assignment tab of the Conductor. For more information about enabling log
file generation, see Debugging a script.

In Java-based scripts, logging is not enabled by default. To enable logging, change the parameter of the
Logging method to truein the script. For example:

oracl eForns. Loggi ng( true );

When logging isenabled, QALoad writesthe client requests and server repliesto the playback log filein the
same format asthe capture file. The playback log file isfound in the\ QALoad\ LogFi | es directory. When
thereisan issue during playback, such asthe server not responding to aclient request, you can compare
the capture filesand check the differencesin the server reply data. Both the capture file and the log file
contain tracking information appended to the server'sterminal messages. The tracking data containsthe
relative sequence number of the server reply from the start of the Forms session and the timing mark. The
tracking data also showsthe number of Forms messages contained in the reply block. The number of
messages are based on the number of “M|S’ lines prior to the “T|S’ lines.

In the following example, the first set of statementsshowsthe logged statementsand the second set of
statements showsthe captured statements. The ServerSeqNo value showsthat thisisthe 8th reply from the
server. The MsgCount value of 1 showsthat only one Forms Messageisincluded in thisreply block.

1087419810. 000| of sShowwW ndow] W NDOW START_APP| 11| OFS_ENDMSG 173| PROPERTY_VI SI BLE| j ava. | ang. B
ool ean|true

1087419810.
1087419810.
1087419810.
1087419810.
1087419810.
1087419810.

1087402349.
ool ean| true
1087402349.
1087402349.
1087402349.
1087402349.
1087402349.
1087402349.

30

000| of sSendRecv| 1] d i ent SeqNo=8| CapTi ne=1087419810. 000| MsgCount =1
000| M S| 2| 0] 30

000| P| S| 135| j ava. awt . Poi nt | 0| j ava. awmt . Poi nt [ x=0, y=0]

000| P| S| 137| j ava. awt . Poi nt| 0| j ava. awt . Poi nt [ x=706, y=464]

000| P| S| 139| j ava. awt . Poi nt | 0| j ava. awmt . Poi nt [ x=0, y=0]

000T| S| 1| Ser ver SeqNo=8| CapTi me=1087419810. 000| MsgCount =1

296| of sShowwW ndow] W NDOW START_APP| 11| OFS_ENDVSG 173| PROPERTY_VI SI BLE| j ava. | ang. B

296| of sSendRecv| 1| d i ent SeqNo=8| CapTi mre=1087402349. 296| MsgCount =1
296| M S| 2] 0] 30

296| P| S| 135| j ava. awt . Poi nt | O] j ava. awt . Poi nt [ x=0, y=0]

296| P| S| 137| j ava. awt . Poi nt | O] j ava. awt . Poi nt [ x=706, y=464]

296| P| S| 139| j ava. awt . Poi nt | O] j ava. awt . Poi nt [ x=0, y=0]

296| T| S| 1| Ser ver SeqNo=8| CapTi ne=1087402349. 296| MsgCount =1
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Moving the OFStransaction loop

To enable movement of the QALoad transaction loop in the C++ script, you must first record a full business
transaction and a partial businesstransaction. The business transaction isthe activity that you would like
to repeat during QALoad playback. Insert QALoad capture comments (using the Insert Command button
on the Recording toolbar) at the start and end of a business transaction. These commentswill help you

find the spotsin the script where you would like to reposition the BEGIN_TRANSACTION() and
END_TRANSACTIONY() statements. Then re-start the business transaction.

QALoad's OFSscript presents a sequence of Forms GUI objects. The GUI objects contain context
dependencies. For example, when awindow isopened, the buttons, text fieldsand edit boxesinside that
window are logically dependent on the state of that window. When only one businesstransaction is
captured and the corresponding script’stransaction loop is moved, the sequence of the GUI objectsis
broken during the second iteration of the transaction loop. The broken sequence resultsin a broken
context, which causesthe server to respond unpredictably during playback on the second and subsequent
iterations of the transaction loop. When the businesstransaction isrestarted during capture, the Forms
GUI objectsthat compose the new transaction are used to anchor into the new transaction loop without
breaking the context dependencies of GUI objects.

When modifying the script, use the comment linesas guidesin moving the END_TRANSACTION() and
BEGIN_TRANSACTION() statements. Ensurethat thereisa contextual flow from the new position of the
END_TRANSACTIONY() statement to the new position of the BEGIN_TRANSACTION() statement. The set of
GUI objectsthat belong to the ofsSendRecv() statement just before the new END_TRANSACTION()
statement must be the same asthe set of GUI objectsthat belong to the ofsSendRecv() statement prior to
the new BEGIN_TRANSACTION() statement.

During playback, modify the Conductor setting for Transaction Pacing on the Script Assignment tab to
allow the database to process each new business transaction.

The following example shows a modified OFStransaction loop:

New position of the BEGIN_TRANSACTION statement

/ *
NewSal es
*/

DO _SLEEP(13) ;

of sEdit ( "ORDER _SOLD TO 0", 562, OFS_ADD, 131, "B" );

of sSet Sel ecti on( "ORDER_SOLD TO 0", 562, OFS_ADD, 195, 1, 1);

of sSet Cur sor Posi ti on( "ORDER_SOLD TO 0", 562, OFS_ENDMBG, 193, "1" );
of sl ndexKey( "ORDER SOLD TO 0", 562, OFS ENDMSG, 175, 97, 0);

DO _SLEEP( 6) ;
of sSendRecv(1); //dientSeqNo=31| MsgCount =2| 1093981339. 921
BEG N_TRANSACTI ON( ) ;

of sedit( "ORDER_SOLD TO 0", 562, OFS_ADD, 131, "Business World" );

of sSet Sel ecti on( "ORDER SOLD TO 0", 562, OFS ADD, 195, 14, 14);

of sSet Cur sor Posi ti on( "ORDER SOLD TO 0", 562, OFS_ENDMSG 193, "14" );

of sRenpveFocus( "ORDER _SCLD TO 0", 562, OFS_ENDMBG, 174 );

of sSet Sel ecti on( " ORDER_CUSTOVER _NUMBER 0", 564, OFS_ADD, 195, 0, 0);

of sSet Cur sor Posi ti on( "ORDER_CUSTOVER_NUMBER_ 0", 564, OFS_ENDMSG, 193, "0" );
of sFocus( " ORDER_CUSTOMER NUMBER 0", 564, OFS ENDMBG, 174 );

DO _SLEEP( 6) ;
of sSendRecv(1); //dientSeqNo=32| MsgCount =4| 1093981347. 296

New position of the END_TRANSACTION statement
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/*
EndTr ans
*/

DO_SLEEP( 39);
of sSendRecv(1); //dientSeqNo=61| MsgCount =4| 1093981458. 031

of sSet Cur sor Posi ti on( "ORDER SOLD TO 0", 562, OFS_ENDMSG 193, "14" );
of sSel ect Menul ten( "Sal es Orders", 257, OFS_ENDMSG, 477, "MENU 11059" );

DO_SLEEP( 26) ;
of sSendRecv(1); //dientSeqNo=62| MsgCount =2| 1093981485. 265

of sEdi t ( "ORDER _SOLD TO 0", 562, OFS _ADD, 131, "B" );

of sSet Sel ection( "ORDER SOLD TO 0", 562, OFS ADD, 195, 1, 1);

of sSet Cur sor Posi ti on( "ORDER _SOLD TO 0", 562, OFS_ENDMSG, 193, "1" );
of sl ndexKey( "ORDER SOLD TO 0", 562, OFS_ENDMSG, 175, 97, 0);

DO _SLEEP(3);
of sSendRecv(1); //dientSeqNo=63| MsgCount =2| 1093981488. 437
END_TRANSACTI ON() ;

of sedit( "ORDER SOLD TO 0", 562, OFS _ADD, 131, "Business World" );

of sSet Sel ecti on( "ORDER SOLD TO 0", 562, OFS _ADD, 195, 14, 14);

of sSet Cur sor Posi ti on( "ORDER SOLD TO 0", 562, OFS_ENDMSG 193, "14" );
of sl ndexSKey( "ORDER SOLD TO 0", 562, OFS ENDMSG, 176, 10, 0);

DO_SLEEP(13);
of sSendRecv(1); //dientSeqNo=64| MsgCount =2| 1093981502. 640

OFSand WWW Universal sessions

You can record with a Universal session to capture both the OFSand WWW transactionsand merge the
two sets of transactionsinto one script. The captured WWW statements contain non-servlet, non-Forms
data such as GIF objects, while the captured OFS statements contain the Forms data.

Universal scripting for OFSWWW sessionsis available in C++ format only. After conversion, the WWW
statements do not appear in visual scripts.

|

When an Oracle Applicationslogin iscaptured, the login can be scripted using the OracleAppsLogin
statement or the ofsSetICXTicket statement. Compuware recommendsthat you use ofsSetICXTicket.

When OracleAppsLogin isused, thelogin isperformed twice: once by the scripted DO_Http statement for
the WWW actions and again by OracleAppsLogin. To prevent duplicate logins, you must comment out the
DO_Http (WWW middleware) statement.
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When ofsSetICXTicket isused, the login isperformed just once. This statement allowsthe WWW login to

execute, extractsthe ICX ticket from the server reply, and passesthe ICX ticket to the Forms session.

To use ofsSetICXTicket, you must modify the script.

To capture an Oracle Applicationslogin with ofsSetICXTicket:

1. Add the following variable declaration statements to the top of the script:
char *p;
char | CX_Ticket[100];
char *pTicket;

2. Inthe *. post capweb file, find the HTTP request that returns the ICX ticket. The reply should contain a string that
indicates the ICX ticket value, such as " | CX_TI CKET=". Note the left and right characters that delimit the ICX ticket
value. In the example in step 4, the left delimiter is "i cx_t i cket =" " and the right delimiteris "' ".

In the script, find the matching request line for the HTTP request.

4. After the matching HTTP request line, add the DO_GetUniqueString statement using your chosen delimiters. For
example:
p = DO GetUniqueString( "icx_ticket="", ""'");

5. Add script lines that copy the extracted value into your script variables.
strcpy(l CX_Ticket, p);
pTi cket =1 CX_Ti cket ;

6. (optional) Verify the ICX ticket value.
RR_printf("ICX_Ticket=\"%\"\n", |CX_ Ticket);

7. Add the script line of sSet | CXTi cket ( &pTi cket); before the ofsinitSessionCmdLine. This passes the value of
the ICX ticket to the ofsinitSessionCmdLine statement.

8. Free the memory allocated by DO_GetUniqueString and ofxSetICXTicket before the end of the transaction:

free(p);
p=NULL,;
free(pTicket);

pTi cket =NULL

SAP

Required commands

Certain commands must be present in an SAP script for it to run successfully. These commands are created
automatically during the conversion process. Most of the commands exist before the
BEGIN_TRANSACTION statement. The required commandsinclude:

SET_ABORT_FUNCTI ON( abort function);
DEFI NE_TRANS_TYPE(" capture. cpp");
HRESULT hr = Colnitialize(0);

i f( hr !'= ERROR _SUCCESS )
RR__Fail edMsg(s_info, "ERROR initializing COM);

SAPGui Set CheckScreenW | dcard( ‘*");
SYNCHRONI ZE() ;

Required commands for transaction restarting
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When transaction restarting isenabled in the Conductor for an SAP script, the following commands,
which are automatically added by QALoad during script conversion, must exist for the script to run:

SAPGui Appl i cati on(Regi st er ROT) ;
SAPGui Appl i cati on( RevokeROT) ;
SAPGui _error_handl er(s_info, buffer);

The SAPGuiApplication command properly registers and removesthe script's SAP GUI usage on the
Runtime Object Table (ROT). If atransaction fails, these actions are taken to start and clean up the SAP
environment.

]l Note: Do not call RR _FailedMsg in an SAP script if the script includes a restart transaction operation.
SAPGui_error_handler can be called with the same parametersas RR _FailedM sg to output a fatal error
message while still allowing a proper clean up of the current transaction before restarting the transaction.

Error handling and reporting

A try/catch block isautomatically generated for the commands between the BEGIN_TRANSACTION and
END_TRANSACTION statements. This construct provides error handling and reporting from the script.

BEG N_TRANSACTI ON() ;

try{

SAPGui Connect ( s_i nfo, "qacsapdb2");
SAPGui Ver CheckStr (" 6204. 119. 32");

/1 Set SapApplication = CreateQbject("Sapgui.ScripingCrl.1")
/ / SapAppl i cati on. OpenConnection ("gacsapdb")
/1 Set Session = SapApplication. Children(0).Children(0)

DO_SLEEP(3);

SAPGui Propl dStr ("wnd[ 0] ") ;
SAPGuUi Cnd3( Gui Mai nW ndow, Resi zeWor ki ngPane, 83, 24, false);

DO _SLEEP( 6) ;

SAPGui Propl dStr ("wnd[ 0] / usr/t xt RSYST- BNAME" ) ;
SAPGuUi Cnd1( Gui Text Fi el d, Put Text, "qgal oadl1");

SAPGui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE" ) ;
SAPGuUi Cnd1Pwd( Gui Passwor dFi el d, Put Text, "~encr~1211616261");

SAPGui CdO( Gui Passwor dFi el d, Set Focus) ;
SAPGuUi Cnd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGui Propl dStr ("wnd[ 0] ") ;
SAPGuUi Cnd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPCui CheckScr een(" S000", " SAPMSYST", " SAP") ;

DO _SLEEP( 10) ;

SAPGui Propl dStr ("wnd[ 0] /usr/cnt| | MAGE_CONTAI NER/ shel | cont/shel | /shell cont[0]/shel | ");
SAPCui Cmd1(Cui Ctrl Tree, ExpandNode, "0000000003");

SAPGuUi Cnd1( Gui Crl Tree, Put Sel ect edNode, "0000000004");

SAPGUi Crd1(Gui Ctrl Tree, Put TopNode, "Favo");

SAPGuUi Cd1(Gui Crl Tree, Doubl ed i ckNode, "0000000004");

SAPQui CheckScreen(" SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', "SAP Easy Access");
SAPGui Propl dStr ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ;

SAPGui CdO( Gui Butt on, Press);

SAPCui CheckScreen(" SESSI ON_MANAGER", " SAPLSPOL", "Log O f");

} // end try

catch (_comerror e){
char buffer[1024];
sprintf (buffer,” EXCEPTION Ox% % for VU(%)\n",e.Error(),
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(char *)e.Description(), S task_ id);
RR__Fai | edMsg(s_info, buffer);

} I/ end catch

END_TRANSACTI ON() ;

To include thelog on within the transaction loop, move the SAPGuiConnect call inside the try block as
shown in the following example:

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " capt ure. cpp");
RESULT hr = Colnitialize(0);

if( hr !'= ERROR_SUCCESS )
RR__Fail edMsg(s_info,"ERROR initializing COM);

SAPGui Set CheckScreenW | dcard('*");
SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;

try{

SAPGui Connect ( s_i nfo, "qacsapdb2");
SAPGui Ver CheckStr (" 6204. 119. 32");

SAPGui Pr opl dSt r (" wnd[ 1] / usr / bt nSPOP- OPTI ON1" ) :
SAPGui CdO( Gui Butt on, Press);
SAPGUi CheckScr een( " SESS| ON_ MANAGER' , " SAPLSPOL" , " Log OFf ") :

} // end try
catch (_comerror e){

char buffer[1024];

sprintf(buffer,” EXCEPTION Ox% % for VU(% )\n",e.Error(),
(char *)e.Description(), S task_id);

RR__Fai |l edMsg(s_i nfo, buffer);

} // end catch
END_TRANSACTI ON() ;

To include thelog on outside the transaction loop, move the log off section so that it followsthe
END_TRANSACTION statement. However, ensure that the recording within the transaction loop begins
and endsin the same location in the menu system. For example:

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " capt ure. cpp");
HRESULT hr = Colnitialize(0);

i f( hr !'= ERROR _SUCCESS )
RR__Fail edMsg(s_info,"ERROR initializing COM);
SAPGui Set CheckScreenW | dcard('*");

SYNCHRONI ZE() ;
SAPGui Connect ( s_i nfo, "qacsapdb2");

SAPGui Propl dStr("wnd[ 0] / usr/t xt RSYST- BNAME") ;
SAPGui Cd1( Gui Text Fi el d, Put Text, "qal oad1");

SAPGui Propl dSt r (" wnd[ 0] / usr/ pwdRSYST- BCODE") ;

SAPGui Crd1Pwd( Gui Passwor dFi el d, Put Text, " ~encr~1211616261") ;
SAPGuUi CndO( Gui Passwor dFi el d, Set Focus) ;

SAPGui Crd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGui Propl dStr("wnd[ 0] ") ;
SAPGui Crd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPGuUi CheckScreen(" S000", " SAPMSYST", " SAP") ;

35



QALoad 5.5

BEG N_TRANSACTI ON() ;

try{
SAPGui Ver CheckStr (" 6204. 119. 32");

Y /1 end try

catch (_comerror e){
char buffer[1024];
sprintf(buffer,” EXCEPTION Ox% % for VU(% )\n",e.Error(),
(char *)e.Description(), S task_id);
RR__Fai | edMsg(s_i nfo, buffer);

} I/ end catch
END_TRANSACTI ON() ;

SAPGui Propl dSt r ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ;
SAPGui CndO( Gui Butt on, Press);
SAPGuUi CheckScreen(" SESSI ON_MANAGER", " SAPLSPOL", "Log O f");

Handling multiple logons

You may need to modify your script to handle multiple logonswhen therecording scenario differs from
therun-time scenario. For example, if when you record, no users are logged on to the SAP environment
and when you run the script, users are already logged on, the script may fail. To work around thisissue,
you can use the SAPGuiPropldSrExists and SAPGuiPropldStrExistsEnd commandsto handle either
scenario. Thistechnique works by checking for the multiple logon dialog box from SAP and selecting the
Continue option.

The following example demonstrates the usage of the SAPGuiPropldStrExists and
SAPGuiPropldStrExistsEnd commandsto handle multiple logons:

SAPGui CheckScreen(" S000", " SAPMSYST", " SAP") ;
SAPGui Propl dSt r Exi st s("wnd[ 1] / usr/radMJLTI _LOGON_OPT2");

DO_SLEEP( 24) ;

SAPGui CdO( Gui Radi oButt on, Sel ect) ;

SAPGuUi CndO( Gui Radi oBut t on, Set Focus) ;

SAPGuUi Propl dStr("wnd[ 1] /tbar[0]/btn[0]");

SAPGuUi CndO( Gui Butt on, Press);

SAPGuUi CheckScreen(" S000", " SAPMSYST", "Li cense Information for Miultiple Logon");

SAPGuiPropldStrExistsEnd("wnd[1]/usr/radMULTI_LOGON_OPT2");

Checking the SAP status bar

The SAP status bar displays error and status messages, as shown in the following figure.
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You can use the SAPGuiCheckSatusbar command to test for certain statusresponsesin the SAP
environment.

The SAPGuiCheckSatusbar command isused in the following script example:

SAPCGui PropldStr("wnd[0]");

SAPCui Cnd1( Gui Mai nW ndow, SendVKey, 0);

SAPCui CheckScreen("S000", "SAPMSYST", "SAP");

SAPCui Cnd3( Gui Mai nW ndow, Resi zeWor ki ngPane, 94, 24, false);

/| SAPCui CheckSt at usbar returns TRUE if the nessage is found
//and FALSE if not found

BOOL bRet Sts = SAPGui CheckSt at usbar ("wnd[ 0] /sbar", "E: Make an entry in all required
fields");

if (bRetSts)
RR__printf(" True\n");

el se
RR__printf(" False\n");

Object life span

Whenever a script isrun, all objects on the SAP GUI window are deleted and re-created. These objects,
which are created in the SAP environment and can disappear without user interaction, can cause script
failure if the script references the objects after they have disappeared.

For more troubleshooting information, refer to SAP's publication titled “SAP GUI Scripting API for the
Windows and Java Platforms’.

Winsock

Understanding data representation in the script

This section describeshow datathat issent and received isdisplayed in a Winsock script. Use this section
as areference when you examine a script.

During the conversion process, QALoad determines how to represent each character in the script. This
conversion process usesthe following rules:
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The character is compared to the “space” character in the ASCII table, which has a decimal value of 32. If the
character’s value is less than 32, the following steps are taken:

b. If the character is “\r”, “\n”, “\t”, or “\f", it is represented in the script as a normal C escape character.

c. If the character is either “N\” or “*, it is represented in the script as an octal character. For example, the
values would be “\034” and “\036”, respectively.

d. If the character’s value is less than 32 and it does not meet the descriptions in a) and b) above, it is
represented in the script as a control character. For example, if the character is a null character, it is represented in
the script as “*@”.

If the character’s decimal value is between 32 (the “space” character) and 126 (~), it displays in the script as a
standard readable ASCII character, with the following exceptions:

= If thecharacteris“\”, which hasadecimal value of 92, it isrepresented as“\\ " in the
script.

= If thecharacteris“““, which hasadecimal value of 34, it isrepresented as“\"” in the
script.

= |If thecharacter is“~”, which hasadecimal value of 94, it isrepresented as“~"" in the
script.

If the character has a decimal value of 127, which corresponds to Delete (DEL), it is represented as “*’ in the script.

The following table summarizesthe results of rules 1-3.

Dec

NUL
~A 001 1 SOH
"B 002 2 STX
nC 003 3 ETX
"D 004 4 EOT
~E 005 5 ENQ
"F 006 6 ACK
"G 007 7 BEL
"H 010 8 BS
\t 011 9 HT
\n 012 10 LF
"K 013 11 VT
\ f 014 12 FF
\r 015 13 CR
N 016 14 SO
"0 017 15 S
P 020 16 SE
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"Q
R
S
AT
AU
Y
AW
AX
ny
nZ
gl

\ 034

g

\\

N9

021

022

023

024

025

026

027

030

031

032

033

034

035

037

040

042

134

136

177

17

18

19

20

21

22

23

24

25

26

27

28

29

31

32

34

92

94

127

DC2

DC3

DC4

NAK

SYN

ETB

CAN

EM

SB

ESC

FS

GS

us

DEL

4. If the character is not included in the groups defined in steps 1-3, it is represented as an octal character in the script.
These characters are often referred to as high ASCII characters (those with a decimal value greater than 128), and
are represented in the script as “\O00”, where OOO is the octal value for the ASCII character.

Handling Winsock application data flow

Frequently, server programsreturn unique values (for example, a session ID) that vary with each execution
of the script and may be vital to the success of subsequent transactions. To create scriptsthat include these
values, you need to substitute the hard-coded values returned by the server with variables. The following
original and modified code examples demonstrate thistechnique.

Original code

In thisscript, the server sends a session ID in response to a connection by theclient. Thissession ID is
required to successfully complete subsequent transactions.

/*

* wsk- AdvancedTechni ques_original.c

*

* This script contains support for the follow ng
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* m ddl ewar es
* - Wnsock
*/

/* Converted using the follow ng options:
* CGeneral :

* Line Split : 80 characters

* Sleep Seconds : 1

* Auto Checkpoints : Yes

*/

#defi ne SCRI PT_VER 0x00000005UL
#i ncl ude <stdi o. h>
#i ncl ude "smacro. h"
#i ncl ude "do_wsk. h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

int rhobot _script(s_info)
PLAYER | NFO *s_i nf o;
{

/* Declare Variables */

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( "wsk- AdvancedTech_1.c");

/| Checkpoi nts have been included by the convert process

Def aul t Checkpoi nt sOn() ;

DO WBK I nit(s_info);

Set Ti neout (20); /* WAit up to 20 seconds for each expected pattern */
SYNCHRONI ZE( ) ;

BEG N_TRANSACTI ON() ;

DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);
DO WSK_Connect (S1, "172.22.24.125", 2100, AF_INET);

TEETTLEL b r i rrrrrrrg
/1l The session id returned by the server is

/1 unique to each connection

FEEEEEEE b r bbb rrrrrirrng

[* 21bytes: SessionlD=jrt90847\r\n */
DO WBK_Expect (S1, "\n");

NNy
/1 This unique id is then used for subsequent

/'l requests
NNy

[* 34 bytes */
DO WBK_Send(S1, "SessionlD=jrt90847\r\n: "Br@@ @B @@@A @@@);
/* 15 bytes: |D Accepted#*@r\n */

DO WBK_Expect (S1, "\n");
DO WSK_d osesocket (S1) ;

END_TRANSACTI ON() ;
REPORT( SUCCESS) ;
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EXIT();

return(0);
}

voi d abort_functi on(PLAYER | NFO *s_i nf 0)
{

RR_printf("Virtual User % :ABORTED.", S task_id);

EXI T();
}

Modified code

If the original script (wsk-AdvancedTechniques_original.c shown above) isreplayed, it will fail because the
session ID will not be unique; rather, it will bethe session ID that iscoded in the script. To use the unique
session ID received from the server, variable substitution must be used.

/*

* wsk- AdvancedTechni ques_nodi fi ed. c
*

* This script contains support for the follow ng
* m ddl ewar es:

* - Wnsock

*/

/* Converted using the follow ng options:
* Ceneral :

* Line Split : 80 characters

* Sleep Seconds : 1

* Aut o Checkpoints : Yes

*/

#defi ne SCRI PT_VER 0x00000005UL
#i ncl ude <stdio. h>
#i ncl ude "smacro. h"
#i ncl ude "do_wsk. h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

int rhobot_script(s_info)
PLAYER_I NFO *s_i nf o;

{
/* Declare Variables */

char Buffer[64];
char SendBuffer[64];
i nt nBytesReceived = 0;

SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS_TYPE( "wsk- AdvancedTech_1.c");

/'l Checkpoi nts have been included by the convert process

Def aul t Checkpoi nt sOn() ;

DO WBK I nit(s_info);

Set Ti neout (20); /* WAit up to 20 seconds for each expected pattern */
SYNCHRONI ZE( ) ;

BEG N_TRANSACTI ON() ;
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DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);
DO WSK_Connect (S1, "172.22.24.125", 2100, AF_INET);

FEETILLL T b r i rrrrrrirrri
/1l The reply fromthe server is read into

/1l the Buffer variable. W will then have

/1 the unique Session ID for this connection.

/1l Also need to null-term nate the buffer

/1 after receiving.

FEETIELL i b r i brrrrrrirrri

DO WK _Recv(S1, Buffer, 64, 0, &nnBytesReceived);
Buf f er[ nByt esReci eved] = '\0';

[* 21lbytes: SessionlD=jrt90847\r\n */
/1 DO_WBK_Expect (S1, "\n");

NNy
/1 Finally, substitute the Session ID received from
/1 the server with the one coded in the script.
NNy

sprintf(SendBuffer, "%:"Br@@@B @@@A @@@, Buffer);
DO WSK_Send( S1, SendBuffer);

[* 34 bytes */
// DO WBK_Send(S1, "SessionlD=jrt90847: "B @@ @B @@ @A @Q@@);
[* 15 bytes: |D Accepted# @r\n */

DO WBK_Expect (S1, "\n");
DO WSK_d osesocket (S1) ;

END_TRANSACTI ON() ;

REPORT( SUCCESS) ;

EXIT();

return(0);

}

voi d abort_functi on(PLAYER | NFO *s_i nf 0)

{
RR_printf("Virtual User % :ABORTED.", S task_id);

EXIT();

Modifying QALoad's functionsto incorporate dynamic data

If you need to use dynamic data with your scripts, you can modify some QALoad functionsto handle
dynamic data. The two scenarios below describe specific situationsin which you might need dynamic data,
and how to achieve that in the script.

Scenario 1:

One method of accessing dynamic datais by using a datapool file. However, you might need to read in
datathat isnot in the format of an ASCII string, which isrequired for datapool files.

For example, if the string “\ 121\ 101\ 114\ 157\ 141\ 144" isread in from a datapool file with one of the
datapool functions, the output would be “\\ 121\\ 101\ \ 114\\ 157\ \ 141\\ 144", which isincorrect. To
work around this problem, you can use the OctalToChar() command to convert any octal sequencesinto
their binary representation. The following examplesillustrates the use of the OctalToChar() command for
this purpose:
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Example

In thisexample, the string “\ 121\ 101\ 114\ 157\ 141\ 144" isread in from a central datapool file and
converted to itsbinary representation.

/* Declare variabl es */
char tenp[40];

BEG N_TRANSACTI ON() ;
GET_DATA() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLI NE, 1);
strcpy(tenp, VARDATA(1));

Cct al ToChar (tenmp); //used to convert octal strings
//to their binary format

DO WBK_Send( S1, t enp) ;
/1 DO_WBK_Send( S1, "\ 121\ 101\ 122\ 165\ 156" ) ;
DO WSK_d osesocket (S1) ;

The DO_WSK _Send() command above sendsthe string “121\ 101\ 114\ 157\ 141\ 144" to the server. This
string isthe octal representation of the string “ QALoad ".

Scenario 2:

You might find that your capture dataisnot the same datayou need for running atest. For example, you
might need to change the value of auser ID during replay. One method of changing the value isto change
the value through the DO_WSK_Send() command, but that resultsin the value being static only within the
function. To substitute a different value each time, create a dynamic variable, such as a datapool value, to
replace the user ID.

Example

In thisexample, the script includesaDO_WSK_Send() command that sends“name=Jm” to the server as
theuser ID. Then avariableisused to changethe nameto “Mark”.

/* Declare variables */
char buffer[65];
char sendbuffer[65];

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO I P);
DO _WBK_Bi nd( S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WBK_Connect (S1, "127.0.0.1", 90, AF_INET);

[l original DO WK Send(S1, "nane=Jin');

strcpy( buffer, "Mark");
sprintf( sendbuffer, "name=%", buffer);
DO WSK_Send(S1, sendbuffer);

/[* 2 bytes: ok */

DO WSK_Expect ( S1, "ok");
DO WSK_d osesocket (S1) ;
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The buffer beforethe DO_W SK_Send() command ismodified and a new buffer is passed asthe second
parameter of the DO_WSK_Send() command. This effectively sends“name=Mark” to the server instead of
"name=Jm”.

Saving server replies

There aretwo methodsfor saving the entire reply that a server sends back. The following paragraphs
describe each method.

Using the Response() and Responselength() commands

The Response() command can be called directly after the DO_WSK_Expect() command. It returns a pointer
to the datathat has been received by DO_W SK_Expect(). To also receive the length of thereplay, call the
ResponseLength() command, which returnsthe number of charactersthat were received. The following
example usesthe Response() and ResponseLength() commands.

Example

In thisexample, variables are declared to store the results from the two functions. Both functions are also
used to save the buffer that isreceived within the DO_W SK_Expect() command.

/* Declare Variables */
int x = 0;
char *tenp;

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WSK_Connect (S1, "127.0.0.1", 90, AF_INET);

/* 21 bytes: You are now connected */
DO WSK_Expect (S1, "d");

/1l Used to store the data that was received by the
/1 DO _WBK_Expect

tenp = Response();

/1 Used to get the size of the response that was received
/'l so far

x = ResponseLengt h();
/* The line beloww Il print the length of the response and the actual response */

RR__printf(“length = %, and response= %", x, tenp);
DO WSK_C osesocket (S1) ;

The message “length=21 response=You are now connected” displaysin the Player buffer window.

Usingthe DO_W X_Recv() command

To save aresponse based on itssizeinstead of a unique character string that isused within the
DO_WSK_Expect() command, usethe DO_W X _Recv() command. Thiscommand enablesyou to specify
how much datato receive and where to store the data.
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You can also usethe DO_W SK_Recv() command to storethe reply that isreturned from the server. This
strategy is useful when you need to retrieve the buffer that isreturned from the server, even though the
returned dataistoo dynamic and causesthe DO_W SK_Expect() command to fail every time.

Example

In thisexample, the DO_WSK _Recv() command isused to save a server reply based on size. Two variables
are declared to store the results from the DO_W SK_Recv() command.

/* Declare Variables */
int size = 0;
char tenp[45];

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WSBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WBK_Connect (S1, "127.0.0.1", 90, AF_INET);

/* 21 bytes: You are now connected */

nenset (tenp, '\ 0", 45);

DO WBK_Recv( S1, t enp, 45, 0, &si ze) ;

RR__printf("size=% string=%", size,tenp);

DO WBK_Cl osesocket (S1) ;

The message “size=21 string=You are now connected” displaysin the Player buffer window.

Note: If you use this method as a substitute for the DO_WSK_Expect() command, ensure that you receive
the correct information prior to calling the next function in the script.

Parsing server replies for values

To parse a buffer for a particular value, you can write a parsing routine that searchesthe entire buffer for
the value. However, you can also use one of QALoad 's Winsock helper commands. The following scenarios
describe two situationsin which you could use the Winsock commandsto solve a parsing problem.

Scenario 1:

To find astring in a server reply, you can use the SkipExpr() and ScanExpr() commands. SkipExpr()
searches for the first occurrence of astring in theinternal buffer that containstheresponse that was
received within the DO_W SK_Expect() command. Then, use the ScanExpr() command to search for
another string. ScanExpr() saves the buffer from the first occurrence of the string that was used with
SipExpr() up to and including the string used within ScanExpr(). The first parameter of ScanExpr() isa
UNIX-style regular expression. The following table liststhe most common expressions:

EEE Meanlng |
Matchesthe end of astring.
* Matches any number of characters.

| ? Matches any one character. |

Example In this example, the buffer contains “sessionid=1234567890abc”, and the goal isto retrieve
everything after the “=", up to and including “abc”.
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/* Declare Variables */
char tenp[35];
int size = 0;

BEG N_TRANSACTI ON() ;

WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WSK_Connect (S1, "127.0.0.1", 90, AF_INET);

/* 23 bytes: sessioni d=1234567890abc */

DO WSK_Expect (S1, "c");

Ski pExpr (" sessi oni d=");

si ze=ScanExpr (".*abc" , tenp);

RR_printf("length = % string = %", size, tenp);
DO WSK_C osesocket (S1) ;

DO_
DO_

The message “length=13 string=1234567890abc” displaysin the Player buffer window.

Scenario 2:

You may have datareturned from the server that istoo dynamic, that is, you are not able to base parsing
on actual characters. The solution isto base the parsing on character positionsinstead.

For example, to save the characters 20 through 25, you could use the Scan &ip() and ScanSring()
commands. ScanSkip() skips a specified number of charactersin the internal buffer that storesthe response
that was received within the DO_W SK_Expect() command. ScanSring() scans a number of charactersfrom
the current position within the buffer into a character string.

Example

In thisexample, a buffer containing “xxx123456789yyy” isreturned from the server. The value between
“xxx” and “yyy” isreturned.

/* Declare Variables */

char tenp[15];
BEG N_TRANSACTI ON() ;

WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WBK_Connect (S1, "127.0.0.1", 90, AF_INET);

[* 16 bytes: xxx0123456789yyy */

DO_
DO_

menset (tenp, '\0', 15);

DO WBK_Expect (S1, "yyy"):
ScanSki p(3);
ScanString(10,tenp);
RR_printf("string=%",tenp);
DO WSK_d osesocket (S1) ;

The message “string=0123456789" displaysin the Player buffer window.

WWWwW
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Smulating variable IP addresses

While QALoad can simulate multiple virtual usersfrom asingle system, it generally does so using asingle
source IP address. In most testing situationsthisisn’t a problem, but with a small set of HTTP-based
applications, it may not be the best way to simulate real-life activity. For QALoad Player machines with
more than one static IP address, QALoad can direct each virtual user to use a different source |P address.

To accomplish this, alocal datapool file containing alist of local static IP addresses must be created on
each QALoad Player machine. When you enable IP spoofing in the QALoad Conductor, the QALoad
Conductor instructs each QALoad Player to create the appropriate datapool file at run time. The QALoad
Player usesthese addresses for connectionsto HTTP and SSL servers. Each virtual user receives one address
for use with all itsconnections. If there are more virtual usersthan addresses, |P addresses are re-used
starting from the beginning of the datapool file.

Modifying a Script to Use Variable IP Addresses

QALoad usesthe DO_IPSpoofEnable command to insert IP addresses from the datapool into the script.
When thiscommand is executed, the script opensthe datapool file located on the QALoad Player, reads
thefirst available data record, and storesthat record for use on all subsequent DO_Http and DO_Https
calls. If there are more virtual usersthan IP addressesin the datapool file, IP addresses are reused. You can
automatically generate the DO_IPSpoofEnable command in your script during conversion by selecting the
IP Spoofing option from the QALoad Script Development Workbench’s WWW Advanced dialog box.
Accessthis dialog box from the Convert Optionswizard’s WWW tab by clicking the Advanced button.
Thisoption insertsthe DO_IPSoofEnable command directly in the script during conversion, beforethe
first DO_Http or DO_Httpscommand.

Creating a Datapool of IP Addresses

Use the following procedure to create a datapool of valid IP addresses from the QALoad Conductor. This
fileisautomatically created on the QALoad Player workstations (Windows and UNIX) at run time.

To create a datapool of IP addresses:

1. Start QALoad Conductor.

2. Click the Machine Configuration tab.

3. Double-click the Player machine name in the list. The Properties dialog box appears.

4. Select the Generate IP Spoof Data (machines with multiple IP addresses only) option.
5. Click OK.

At run time, the QALoad Conductor sendsa command to each QALoad Player Agent to create the datapool
file of IP addresses, and the script issent to the server using the different IP addresses.

The Generate |P Spoof Data check box isvalid only for WWW scripts.

Note: The machine on which the QALoad Conductor resides must have static IP addresses assigned to it. If
no static IP addresses are found, the QALoad Conductor displays a warning and the datapool file is not
generated. The datapool file isnamed ipspoof.dat, and is saved in the \ Conmpuwar e\ QALoad\ Dat apool s
directory.

Handling error messages from the Web server

When a server returnsan error message, it returnsit in one of two ways. It either returns an error message
with aresponse code (for example, 404 Not Found) or returnsan HTML page that containsan error
message. The following sections provide examples of code that you can usein your script to handle errors
that the Web server returnsto the browser.
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Handling error messages with response codes

The example below demonstrates how to write code to handle error messages that include response codes
that the Web server returnsto the browser. The code performsthe following actions:

I Checks for an error code using the DO_GetLastHttpError command
I Aborts or continues script execution, based on the WWW_FATAL_ERROR statement

Example

int error;
char errorString[30];

DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");
if((error = DO GetlLastH tpError()) > 399)

{

sprintf(errorString, "Error in response: %\n", error);
WWV FATAL _ERROR( " Request-host", errorString);

}

Handling error messages returned in an HTML page

The examples below demonstrate how to write code to handle error messagesthat the Web server returns
to the browser in an HTML page.

Using DO_VerifyDocTitle to verify page requests

By inserting the DO_VerifyDocTitle command into your script, you can compare the HTML document
titlesin your load test script with the document titlesyou originally captured. The code performsthe
following actions:

I Calls DO_Hittp to request an HTML page from the Web server

I Calls DO_VerifyDocTitle with the original HTML document title. If the titles do not match, DO_VerifyDocTitle exits the
script

Example

DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wel come to The Main Page", TITLE);

Searching response text for error messages

In some scripts, error messages are displayed astext in an HTML page. The following example
demonstrates how to detect these messagesin ascript. The code performsthe following actions:

! Searches for errors returned as HTML from the Web server
! Branches to error handling code
Example

i nt response;
response = DO Http("CGET http://ww. host.coml HTTP/1.0\r\n\r\n");
if (strstr (response, "200 OK") == NULL)

WAV FATAL_ERROR("host", "Response did not have 200 OK");

Smulating CGI requests
The following topics describe strategies for ssimulating CGI requests:

CGI parameter encoding
CGI Get requests
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CGl Post requests
CGlI forms

Smulating JavaScript
Javascript ishandled by the following process:
1. The browser makes a page request to a server for a page that contains JavaScript.
2. Because JavaScript is simply uncompiled code, the browser downloads and immediately executes this code upon
receipt of the page.
Supported objects
QALoad supportsthe built-in JavaScript objects (global, object, function, array, string, boolean, number,
math, date, regexp, and error), document objects, and image objects.
Supported properties

The only document propertiesthat QALoad supports are cookies, title, and the images array. The only
image property that QALoad supportsissrc.

Evaluation errors

If an object, property, or function used within a block of JavaScript code isnot defined, it will cause a
JavaScript exception. The exception stops evaluation of that block.

Example Web page

The following Web page containsthe JavaScript function and an onLoad tag that callsthe scrollit function.
The onLoad tag tellsthe browser to execute the JavaScript immediately after loading the page. The scrollit
function displaysascrolling banner region on the Web page.

<HTM.>
<HEAD>
<TI TLE>Java Scri pt Exanpl e</ Tl TLE></ HEAD>

<SCRI PT LANGUAGE="JavaScript" src="js_do_nothing.js">

function scrollit_r2l(seed)

{

var nl = " Welcome to Conmpuware's QALoad honepage."”;
var n2 = dad to see you.";

var nB = " Thanks for conming. “;

var msg = nmlL + n2 + nB;

var out =" ";

var ¢ = 1;

if (seed > 100) {

seed- - ;

var cnd="scrollit_r2l (" + seed + ")"
ti mer Two=wi ndow. set Ti meout ( cnd, 100) ;

}

else if (seed <= 100 && seed > 0) {
for (c=0 ; c < seed ; c++) {

out +=" ";

}

out +=nsg;

seed- -;

var cmd="scrollit_r2l (" + seed + ")";
w ndow. st at us=out ;
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ti mer Two=wi ndow. set Ti neout (cnd, 100) ;

}

else if (seed <= 0) {

if (-seed < nmsg.length) {

out +=nsg. substring(-seed, nsg. | engt h);
seed- - ;

var cnd="scrollit_r2l (" + seed + ")"

wi ndow. st at us=out ;

ti mer Two=wi ndow. set Ti neout ( cnd, 100) ;

}

el se {
wi ndow. st atus=" ";
ti mer Two = wi ndow. set Ti meout ("scrollit_r2l(100)", 75);

}

}

}

</script>

<BODY onLoad="ti mer ONE=wi ndow. set Ti meout (' scrol lit_r2l (100)', 500);">
<!-- End scrolltext -->

<cent er ><h2>Java Scri pt Exanpl e</ h2><hr>Check out the browser's scrolling status
bar . <br ><br>
</ center>

</ BODY></ HTM_>

Example script
The following script featuresa DO_Http call to retrieve the JavaScript page.

How It Works: QALoad evaluates the Javascript in the context of script blocks, onLoad tags, and src and
then executesthem.

DO InitHttp(s_info);

BEG N_TRANSACTI O\() ;
DO_Aut omat i cSubRequest s( TRUE) ;

DO Http("CGET http://ww. host.com js.htm HTTP/ 1. 0\r\n\r\n");
DO VerifyDocTitle("Java Script Exanple", TITLE);

END_TRANSACTI ON() ;

Smulating cookies
This section describes how QALoad handles cookies. Cookies are handled by the following process:
1. The browser makes a CGlI request to a server for a dynamic page.

2. When the server sends the page back to the browser, the page includes a cookie in the header. The browser saves
the cookie along with information that ties it to the Web server.

3. On all subsequent requests to that Web server, the browser passes the cookie along with the request.

Example W eb page
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The following CGI Perl script generates a Set-Cookie header as a part of subsequent HTTP requests.

Set - Cooki e: Sanel D=172. 22. 24. 180- 4728804960004
Set - Cooki e: S| TESERVER=| D=f 0544199a6c5970a7d087775f 83b23af

<htm >

The cookies for this site are: <br><br>

<B>Sanel D=172. 22. 24. 180- 4728804960004; S| TESERVER=| D=f 0544199a6¢c5970a7d087775f 83b23af
</ B><P>

<b>Next cookie for this URL will be : 1</b><br>
<br >RELOAD PAGE TO | NCREMENT COUNTER<br ><br ><A HREF=htt p://wwv. host. conii ndex. ht nPReturn to
previ ous honmepage. </ A>

Example script when Dynamic Cookie Handling is turned on

Thisisthe default method by which QALoad handles cookies. The example script featuresthe following
elements:

I Two CGI requests that return dynamic pages

I Cookies are handled by the replay engine

BEG N_TRANSACTI ON( ) ;
DO _Dynam cCooki eHandl i ng( TRUE) ;

/* Request: 1 */
DO Http(" GET http://ww. host.com cgi -bi n/ cooki es5. pl "
"HTTP/ 1. 0\r\n\r\n");

/* Request: 2 */
DO Http(" GET http://ww. host.com cgi -bi n/ cooki es5. pl "
"HTTP/ 1. 0\r\n\r\n");

END_TRANSACTI ON() ;

Example script when Dynamic Cookie Handling is turned off
The example script featuresthe following elements:
I A CGIl request that returns a dynamic page
I Two DO_GetCookieFromReply calls to retrieve the cookie from reply
I Two DO_SetValue calls to set the cookie
I Afree cookie

How It Works: For cookiesthat are set with CGI scripts, the script storesincoming cookiesin avariable
and passesthem back to the Web browser in the reply from the CGI script. The script handlesthese
cookies by executing a DO_GetCookieFromReply command after the CGI request.
DO_GetCookieFromReply storesthe cookie valuesin variables, which the script then passes back to
subsequent CGI requestsusing the DO_SetValue command.

int i;

char *Cooki e[ 4];
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for(i=0;i<4;i++)
Cooki e[ i ] =NULL;
DO InitHtp(s_info);

BEG N_TRANSACTI ON( ) ;
DO _Dynam cCooki eHandl i ng( FALSE) ;

/* Request: 1 */

DO Http("GET http://ww. host. cont cgi - bi n/ cooki es5. pl
"HTTP/ 1.0\r\n\r\n");

/ *Set - Cooki e: NUMF1 */

DO_Get Cooki eFr onRepl yEX("NUM', &Cooki e[0], '*');

[ *Set - Cooki e: SQUARE=1 */

DO_Get Cooki eFr onRepl yEX(" SQUARE", &Cookie[1l], '*');

/* Request: 2 */

DO_Set Val ue(" cooki e000", Cookie[0]); /* NUMEL */

DO _Set Val ue( " cooki e001", Cookie[1]); /* SQUARE=1 */

DO Http("GET http://ww. host. cont cgi - bi n/ cooki es5. pl
"HTTP/ 1. 0\r\ n"
"Cooki e: {*cooki e000}; {*cookie001}\r\n\r\n");

DO _Htt pd eanup();
for(i=0; i<4; i++)

{
free(Cookie[i]);
Cooki e[ i ] =NULL;
}

END_TRANSACTI ON() ;

Executing a Visual Basic script

QALoad does not evaluate a Visual Basic script. However, any Visual Basic script request that occursis
inserted into the script asa main request.

Executing a Java applet
Java applets are handled by the following process:
1. The browser makes a request to a Web server for an HTML document that contains embedded Java applets.
2. The browser downloads the Java applets, in the order in which they appear on the Web page, and immediately
executes them.
Example W eb page

The following Web page containstwo sectionsthat reference Java applets. Notice the parametersthat
follow the applet. The browser passesthese parameterswhen invoking an applet.

<HTM_>
<HEAD>
<Tl TLE>Java Exanpl e</ Tl TLE></ HEAD>
<BCDY>

<cent er ><h2>Java Appl et Exanpl e</ h2><hr >
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<appl et code="LScrol | Text.class" wi dt h="500" hei ght="20" >

<PARAM NAME=" MESSAGE" VALUE="Scrolling Text created by Java Applet... >>Click here to
Downl oad<< Use it FREE"'>

<PARAM NAME="FONTHEI GHT" VALUE="14">

<PARAM NAME="SPEED' VALUE="2">

<PARAM NAME="PI| XELS" VALUE="1">

<PARAM NAME="FONTCOLOR' VALUE="0000FF">

<PARAM NAME="BACKCOLOR' VALUE="FFFF00">

<PARAM NAME="TARGET" VALUE="I|scrolltext.zip">

</ appl et >

<br ><br ><br >

A scrolling nessage, with customcolors, font size, speed, and target URL.<br>
The source (.ZIP) file can be downl oaded by clicking the associated area in text w ndow.

<br ><br ><br ><hr >

<APPLET CODE="i magef ader. cl ass" W DTH=80 HElI GHT=107>
<PARAM nare="demni cron" val ue="ww. dem cron. se">
<PARAM nane="reg" val ue="A00012">

<PARAM nare="naxi t ens" val ue="3">

<PARAM nane="wi dt h" val ue="80">

<PARAM nane="hei ght" val ue="107">

<PARAM nane="bi t map0" val ue="ani bal . j pg">
<PARAM nane="bi t mapl" val ue="j ak.j pg">

<PARAM nane="bi t map2" val ue="jan.j pg">

<PARAM name="ur| 0" val ue=" ">

<PARAM nane="url 1" val ue=" ">

<PARAM name="url| 2" val ue=" ">

<PARAM nane="st ep" val ue="0.05">

<PARAM nane="del ay" val ue="20">

<PARAM nane="sl eepti ne" val ue="2000">

</ APPLET>
<br ><br ><br >

This applet is a very popul ar image fader that displays a series of inages, and allows URLs
to be associated with each image. <br><br><hr>

</center>
</ BODY></ HTM_>

Example script

QALoad does not evaluate Java applets. They appear asmain requests. The example script featuresthe
following elements:

I A DO_Http call to retrieve the main page.
I A DO_Http call to retrieve the scrolling text class.
I A DO_Http call to retrieve the image fader class Java applet.

How It Works: QALoad interacts with the Web server without execution of the Java applet program within
thevirtual browser. The browser acceptsthe pagesthat contain Java applets, but does not execute the
applet as part of the load test. The Java applets are not evaluated by QALoad and appear as main requests
in the script.

DO InitHttp(s_info);

BEG N_TRANSACTI ON() ;
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DO Http("GET http://ww. host.com java. ht m HTTP/ 1. O\r\n\r\n");
DO VerifyDocTitl e("Java Exanpl e", TITLE);

/* Request: 2 */
DO Http("GET http://ww. host.conml LScrol | Text.class HITP/1.0\r\n\r\n");

/* Request: 3 */
DO Http("GET http://ww. host.com i magefader.class HTTP/ 1. 0\r\n\r\n");
DO Http("GET http://ww. host.com jak.jpg HITP/1.0\r\n\r\n");

END_TRANSACTI ON() ;

Smulating frames
Frames are handled by the following process:
1. The browser makes a main page request to a Web server for a page that contains frames.

2. The browser parses the frame pages and places them in sub-windows within the browser, each of which displays the
frame content.

Example W eb page

The following Web page contains four frames.

<HTM_>

<HEAD>

<Tl TLE>FRAME Exanpl e</ Tl TLE>

</ HEAD>

<! -- Here is the FRAME information for browsers with franes -->

<FRAMESET Rows="*,6*"><!-- Two rows, each equal height -->
<FRAMESET Col s="*,*"><!l-- Two columms, equal width -->
<FRAME Src="findex.htnl Nanme="ul-franme">
<FRAME Src="findex. htnm Name="ur-frane">
</ FRAMESET>

<FRAMESET Col s="*,*"><!-- Two colums, equal width -->
<FRAME Src="findex.htnml Nanme="II|-franme">
<FRAME Src="findex. htn Name="Ir-frane">
</ FRAMESET>
</ FRAMESET>

</ HTM.>

Example script

QALoad automatically generates all constructs necessary to request frames. The example script featuresthe
following element:

I A DO_Http call to retrieve the main page.

How It Works: The frames are treated as sub-requests and are evaluated and requested by QALoad .

BEG N_TRANSACTI ON( ) ;
DO_Aut omat i cSubRequest s( TRUE) ;

DO Http("GET http://ww. host.com franeset. ht m HTTP/ 1. O\r\n\r\n");
DO VerifyDocTitl e(" FRAVE Exanpl e", TITLE);
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END_TRANSACTI ON( ) ;

Smulating browser caching

Browser caching ishandled by the following process:

1. When the browser makes a request for static HTML pages, it may include an option to retrieve the page only if it is

newer than the one held in the browser’s cache.

2. If browser caching is enabled, the server returns only newer versions of the page. If browser caching is not enabled,

the server always returns the page.

How It Works: The QALoad Script Development Workbench disables browser caching while recording,
which meansapageisawaysretrieved.

Requesting password-protected directories

Web developers use password-protected directoriesto protect accessto some pages. When the browser
requests a page in a password-protected directory, the server returns a special response that specifiesthe
page is password-protected. When the browser receivesthistype of reply, it gathersthe user ID and
password, encryptsthem, and passesthem back to the server in a subsequent request.

Example script

QALoad automatically generates all the constructsthat are necessary to execute arequest of a password-
protected directory.

The example script featuresthe following elements:
! DO_BasicAuthorization, which takes the user ID and password as parameters

! DO_Http request to the password-protected directory

BEG N_TRANSACTI ON( ) ;
DO Basi cAut hori zation("frank", "~encr~557A2549474E57444A");

DO Http("GET http://ww. host.com access_control | ed/ secure. ht m HTTP/ 1. O\r\n\r\n");
DO VerifyDocTitl e("Successful Test of a Secured Page", TITLE);

END_TRANSACTI ON() ;

Example script
QALoad also handles Windows Domain Authentication (NTLM).
The example script featuresthe following elements:
! A DO_NTLMAuthorization call, which takes the domain, user ID, and password as parameters

! DO_Http request to the NTLM protected directory

BEG N_TRANSACTI ON() ;
DO _NTLMAut hori zati on("doml\\frank", "~encr~557A2549474E57444A");

DO Http("GET http://ww. host.com ntlmcontrolled/secure. htmHTTP/ 1.0\r\n\r\n");
DO VerifyDocTitl e("Successful Test of a NILM Page", TITLE);
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END_TRANSACTI ON() ;

Using the WWW Convert Options dialog box

The following topics provide usage tips and resulting script examples for each of the optionsthat are
available on the Convert Optionsdialog box:

Form fieldsas comments
Anchorsascomments

Client image maps ascomments
Debug comments

Document title verification

Baud rate

Refresh timeout

Encode CX characters

Enable Visual Navigator

Advanced options:

Cache

Dynamic redirect handling
Dynamic cookie handling
Automatically process subrequests
Persistent connectionsduring replay
Max concurrent connections

Max connection retries

Server response timeout

HTTP version

Proxy HTTP version
ActiveData

IP spoofing

Sreaming media
Hostnames as IP addresses
Srip all cookies from request

Generate XML requests for web services
Traffic filters
Memory Options

Rule Flters

Baud rate

Thisoption isused to simulate slower connectionsto a Web server, such as56 Kbps modem or DS..
Soecify a baud rate when enabling baud rate emulation in the Convert Optionsdialog box.

The DO_SetBaudRate command isinserted in the script with the specified baud rate asitsonly parameter.
If baud rate emulation must be asymmetric (upload rate isdifferent than the download rate), use the
DO_SetBaudRateEx command. DO_SetBaudRateEx takestwo parameters: the upload baud rate and the
download baud rate.

Baud Rate (57600) — Yes
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The following example hasthe Baud Rate check box selected and set to 57600.

BEG N_TRANSACTI ON() ;
DO Set TransactionStart();
DO_Set BaudRat e( 57600) ;

DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");

END_TRANSACTI ON() ;

Baud Rate Emulation — No

The following example hasthe Baud Rate check box cleared.

BEG N_TRANSACTI O\() ;
DO _Set TransactionStart();

DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");

END_TRANSACTI ON() ;

Cache

When thisoption isenabled, requested images are cached at playback time. Theimage cache is cleared by
the next iteration of the DO_Clear command.

Sript example with the Cache option selected

The following example hasthe Cache option selected.

BEG N_TRANSACTI ON( ) ;
DO _Cache(TRUE); /* Enable cache */

END_TRANSACTI ON( ) ;
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Script example with the Cache option not selected

The following example hasthe Cache check box cleared.

BEG N_TRANSACTI O\() ;
DO _Cache(FALSE); /* Disable cache */

END_TRANSACTI ON( ) ;

CGl forms
CGlI formsare handled by the following process.

1. The browser requests a page that contains a CGI form. It displays the page and provides the interaction for input
fields that the CGI form specifies.

2. A user enters data into the CGI form and clicks the submit button. This action causes the browser to process the CGI
form’s action statement.

3. By processing the action statement, the browser gathers all input fields as name value pairs and passes them to a
CGl call that the action statement contains.
Example W eb page

The following Web page containsa CGI form with:
I An action statement

I Input fields
I Hidden fields
<HTM_>
<HEAD><TI TLE>For ns Exanpl e</ Tl TLE>
</ HEAD>
<BODY>
<FORM ACTI ON="ht t p: / / www. host . comi cgi - bi n/ perl _9. pl " met hod=post >
<TABLE>
<TR>
<TD>Nane:
<TD><| NPUT NAME="nane" S| ZE="20" MAXLENGTH=20>
<TR>

<TD>Passwor d:
<TD><I NPUT TYPE =password NAME="password" S| ZE="20" MAXLENGTH=20>

There is a hidden field containing data here: <INPUT TYPE=hi dden NAME="hi dden" VALUE="This
rocks!">

Here is another hidden field: <INPUT TYPE=hi dden NAVE="hi ddenl" VALUE="Wb testing is fun">

</ FORW>
</ BODY>
</ HTM_>

Example script
QALoad automatically generates all the constructsthat are necessary to make a CGI form request.

The exampleincludesthe following features:
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I A DO_Http call to retrieve the forms page.

I Commented description of the input fields on the page.

I GetFormValueByName commands to retrieve the values of the hidden fields from the form.

! DO_SetValue calls to store the field names and their user-entered values.

! A DO_Http call for the CGI get request.

char *Field[2];
char *ActionURL[ 1];

for(i=0;i<2;i++)
Fi el d[i]=NULL;

for(i=0;i<1;i++)
ActionURL[i]=NULL;

BEG N_TRANSACTI ON() ;

/* Request: 1 */

DO Http("GET http://ww. host.com forns. ht m HTTP/ 1. 0\r\n\r\n");
DO VerifyDocTitl e("Forns Exanple", TITLE);

/* ActionURL[O]="http://ww. host.conlf cgi-bin/perl_9.pl" */

DO _Get For mActi onSt at enent (FORM 1), &ActionURL[0]);

/* Form1l text Nane: nanme, Value: , Desc: */
/* Form 1l text Nanme: password, Value: , Desc: */
/* Form 1 hidden Nane: hidden, Value: This rocks! */

DO_GCet For nVal ueByName( FORM 1), "hi dden", "hidden", 1, &Field[0]);
/* Form 1 hidden Nane: hiddenl, Value: Wb testing is fun */
DO_Cet For nVal ueByName( FORM 1), "hi dden", "hiddenl", 1, &Field[1]);
/* Request: 2 From Forns Exanple */

DO _Set Val ue("acti on_statenent0", ActionURL[O0]);

DO _Set Val ue("nane", "formnane");

DO _Set Val ue(" password", "form password");

DO _Set Val ue("hi dden", Field[0]);

DO _Set Val ue("hi ddenl", Field[1]);

DO Http("POST {*action_statenent0} HTTP/1.0\r\n"
"Content - Type: application/x-ww-formurl encoded\r\n"
"Content-Length: {*content-length}\r\n\r\n"
"{nane} & password}");

DO VerifyDocTitl e("Forns Exanple - Results", TITLE);

for(i=0; i<2; i++)

{
free(Field[i]);
Fi el d[i]=NULL;
}

QALoad Online Help

59



QALoad 5.5

for(i=0; i<1; i++)
{
free(ActionURL[i]);

Act i onURL[i]=NULL;
}

END_TRANSACTI ON() ;

CGI Get requests
Get requests are handled by the following process:
1. The browser makes a request to a server for a URL that contains a call to a CGI program.

2. The server calls the CGI program, which usually returns a Web page. The returned page is referred to as a dynamic
page because it is created by the CGI program.

3. The browser accepts the resulting dynamic page and displays it.

Example W eb Page

The following Web page contains an anchor (link) that references a CGI program. The referenceresultsin a
CGI Get request.

The anchor callsthe CGI program named perl_1.pl with some parameters. In perl_1.pl?name=FRANK, the
question mark (?) denotesthe start of parametersthat need to be passed to the program. The name/value
pair being passed to the perl_1.pl program is name=FRANK.

When you click the anchor text (dynamic HTML page), the browser makes a CGl Get request. A Get
request, when executed by the server, passes parametersin an environment variableto the CGI program.
Thistype of parameter handling islimited to 255 characters.

<HTM.>

<HEAD>

<TI TLE> QALoad WAV Capt ure Exanpl es</ Tl TLE>

</ HEAD>

<BODY>

<A HREF="/cgi - bi n/ perl _1. pl ?nane=FRANK" >Dynanmi ¢ HTM. Page</ A>
</ BODY>

</ HTM.>

Example Script

QALoad automatically generates all constructsthat are necessary for a CGI Get request. The following
script usesa DO_Http call for the CGI Get request.

How It Works: The script processes a CGl Get request in the same way asit processes URL linksto a page.
In the example script below, note that the parameters passed to the Web server on the CGI call are
recorded unchanged. The parameters do not change unlessthe pageisdynamically generated.

char *Anchor[1];

for(i=0;i<1;i++)

Anchor [i]=NULL;

DO InitHttp(s_info);

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;

DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");

/*
* Anchor 'http://ww. host. cont cgi-bin/perl _1.pl ?name=FRANK'
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* ' Dynam ¢ HTML Page'

*/

DO_Get Anchor HREF( " Dynanmi ¢ HTM. Page", &Anchor[0]);
DO _Set Val ue(" Anchor 000", Anchor[O0]);

DO Http("GET {*Anchor 000} HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Perl Exanple Page", TITLE);

for(i=0; i<l; i++)

{
free(Anchor[i]);
Anchor [ i]=NULL;
}

END_TRANSACTI ON() ;

CGlI parameter encoding

CGI (Common Gateway Interface) iswidely used on World Wide Web sitesto provide the ability to run
server-side scriptsthat can take variable input from a Web browser. QALoad recognizes when the browser
hascommunicated to a CGl site and automatically creates variables for parameterswhenever necessary. For
example, many CGI submission formscontain hidden parametersthat the user cannot modify, but are
always sent in the WWW request. Because these values can contain variable data, QALoad inserts
statementsinto the script to store these hidden parametersin variables and append them automatically to
CGl requests.

CGl requestsalso include parametersthat the browser has allowed the user to modify. For example, a CGl
form might require a user to enter aname and address and click a submit button to continue. QALoad does
not automatically store these types of parametersin variables, but instead provides an easy way to modify
the content of the parametersthat are being sent in the CGI request viathe DO_SetValue command.

When you modify parametersthat are passed into a QALoad CGI request, ensure that all CGl parameters
that contain charactersthat are not alphanumeric (a-Z, 0-9) are encoded prior to being sent to the server.
CGl encoding entailsinserting the ASCII value of a character, prefixed with the “%” character, into the
parameter. QALoad automatically CGl-encodes any valuesthat it detectsduring the recording and
conversion process; however, to manually add or modify any CGI parameter strings after your script is
created, you must manually encode special charactersto ensurethat the CGl parameter dataissent to the
Web server properly. For example, to insert the “=" character into a CGIl parameter, first determineits
ASCII hexadecimal value (3D), and insert that value into the CGI parameter prefixed with “%”. In the CGI
parameter string, “%3D” would replace “=". All CGI parameter encoding ishandled by thismethod, except
for spaces. Blank spaces must be specified in the encoded CGI string by the character “+”, rather than the
ASCII value.

QALoad provides an automatic way of performing thisencoding viathe DO_EncodeXring command.

CGI Post requests
Post requests are handled by the following process:

1. The browser makes a request to a server for an HTML page that contains a form that uses an action statement with
a Post call to a CGI program.

2. When you click the Submit button on a CGI form, the browser makes a Post request and the server returns a Web
page.

3. The browser accepts the dynamic page and displays it. Because it is a CGI Post request, the browser passes the
parameters of the program to the CGI script as command line options.
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Example W eb Page

The following Web page containsaform that callsa CGI script with a Post Request.

<htm >

<head><titl e> QALoad's Perl Exanple Page</title>

</ head><body><cent er> QALoad's Per| Exanpl e Page</center>
<form name = nyform nethod = POST action = perl_1.pl>

<i nput type = text nanme = yournane size = 50><br>
<i nput type = submit value = "Submit Request">

<i nput type = reset>

</fornp

</ body></html >

Example Script

QALoad automatically generates all the constructsthat are necessary for a CGl Post request. The following
script featuresa DO_HTTP request that executes a CGI Post request :

char *ActionURL[ 1];

for(i=0;i<1;i++)
ActionURL[i]=NULL;

BEG N_TRANSACTI ON() ;

/* Request: 1 */

DO _Set Val ue("nane", "FRANK");

DO Http("GET http://ww. host.com cgi-bin/perl_1.pl ?{nane} "
"HTTP/ 1. 0\r\n\r\n");

DO VerifyDocTitle(" QALoad's Perl Exanple Page", TITLE);
/* ActionURL[O]="http://ww. host.confcgi-bin/perl_1.pl" */
DO _Get For mActi onSt at enent (FORM 1), &ActionURL[0]);

/* Request: 2 From QALoad's Perl Exanple Page */

DO _Set Val ue("acti on_statenent0", ActionURL[O0]);

DO _Set Val ue("your name", "PostFrank");

DO _Set Val ue("function", "View the log of previous visitors.");

DO Http("POST {*action_statenent0} HTTP/1.0\r\n"
"Content - Type: application/x-ww-formurl encoded\r\n"
"Content-Length: {*content-length}\r\n\r\n"
"{yournane} & function}");

DO VerifyDocTitle(" QALoad's Perl Exanple Page", TITLE);

for(i=0; i<1; i++)
{
free(ActionURL[i]);
ActionURL[i]=NULL;

END_TRANSACTI ON() ;

Debug comments

When thisoption is selected, someitems, such asreceived replies are placed in comment blocksin the
script.

Sript example with the Debug comments option selected

62



QALoad Online Help

The following example hasthe Debug Comments check box selected.

DO Http("GET http://ww. host.comindex. htmHTTP/ 1. 0\r\n\r\n");

/* Received reply: < QALoad WMV Capture Exanpl es> */
DO VerifyDocTitle(" QALoad WAV Capture Exanples", TITLE);

Script example with the Debug Comments option not selected

The following example hasthe Debug Comments check box cleared.

DO Http("GET http://ww. host.com i ndex. htm HTTP/ 1. 0\r\n\r\n");

DO VerifyDocTitle(" QALoad WMV Capture Exanples", TITLE);

Enable Visual Navigator

The Enable Visual Navigator option enablesthe Visual Navigator. The Visual Navigator renders your
recorded C-based transaction in atri-paned, browser-like environment similar to popular visually-oriented
development tools, with iconsthat represent all the elements of your script.

Seript example with the Enable Visual Navigator option selected
When the Enable Visual Navigator check box is selected, the following conversion options are not
available because they do not apply to Visual Navigator:

I Comment Options

I Form field as comments

I Anchors as comments

I Client Image Maps as comments

I Debug comments

I Dynamic Redirect Handling

I Dynamic Cookie Handling

I Automatically Process Sub-Requests

I ActiveData

I IP Spoofing

I Hostnames as IP Addresses

Sript example with the Enable Visual Navigator option not selected

If you do not select the Enable Visual Navigator check box, QALoad generates a standard C script. All
normal and advanced conversion options apply to the script.

Hostnames as |P addresses
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When thisoption isselected, DO_Http and DO_Httpsrequestsinclude IP addresses for the requests instead
of hostnames. Thisoption only worksif the hosts can bereached directly. If a host must be reached
through a proxy, the IP address cannot be determined.

Script example with the Hosthames as IP Addresses options selected
The following example hasthe Hosthames as |P Addresses check box selected.

BEG N_TRANSACTI ON() ;

DO Htt p("GET http://172.22.24.39/ HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wel come to The Main Page", TITLE);

END_TRANSACTI ON() ;

Script example with the Hosthames as IP Addresses option not selected

The following example hasthe Hostnames as |P Addresses check box cleared.

BEG N_TRANSACTI ON() ;

DO Http("GET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wel come to The Main Page", TITLE);

END_TRANSACTI ON() ;

HTTP version

A WWW script can beset to 1.1 or 1.0. When set to 1.1, all requests and subrequests are sent asHTTP/1.1.
When set to 1.0, all HTTPrequests and subrequests are sent asHTTP/1.0.

The following example hasthe HTTP Version field set to 1.0.

BEG N_TRANSACTI ON( ) ;
DO HTTPVersion("1.0");

END_TRANSACTI ON() ;
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IP spoofing

By default, QALoad searchesfor thefile ipspoof.dat in the Datapoolsdirectory. You can override this
behavior by providing a different file name asthe parameter to the DO_IPSpoofEnable command in the
converted script. For example:

DO _I PSpoof Enabl e( " nyaddr esses. dat");
Script example with the IP Spoofing option selected

The following example hasthe IP Spoofing check box selected.

InitHtp(s_info);
| PSpoof Enabl e("") ;

DO_
DO_
BEG N_TRANSACTI ON() ;

END_TRANSACTI ON() ;

Sript example with the IP Spoofing option not selected

The following example hasthe IP Spoofing check box cleared.
DO InitHttp(s_info);

BEG N_TRANSACTI ON() ;

END_TRANSACTI ON() ;

Max concurrent connections

Thisfield indicatesthe maximum number of connectionsthat a DO_Http or DO_Httpscommand will
open to the server at any time. These simultaneous connections are only used if sub-requesting is enabled.

The following example hasthe Max Concurrent Connectionsfield set at 4.

BEG N_TRANSACTI ON() ;
DO _Set TransactionStart();
DO_Set MaxBr owser Thr eads(4) ;

65



QALoad 5.5

/* Request: 1 */
DO Http("GET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wl comre to QAWEBSERV', TITLE);

END_TRANSACTI ON() ;

Max connection retries

Thisfield specifiesthe number of times during replay that QALoad will attempt to connect to the server
after timing out. The following example hasthe Max Connection Retriesfield set at 4.

BEG N_TRANSACTI ON() ;

DO _Set Maxi munRetri es(4);

/* Request: 1 */
DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wl comre to QAWEBSERV', TITLE);

Persistent connectionsduring replay

Thisisan option placed in the script to be used at replay time. During replay, QALoad attemptsto keep the
connection to the Web server open for each DO_Http request that is sent to the server.

Seript example with the Persistent Connections During Replay option selected

The following example hasthe Persistent connections during replay check box selected.

BEG N_TRANSACTI ON( ) ;
DO _UsePer si st ent Connecti ons( TRUE) ;

END_TRANSACTI ON() ;

Script example with the Persistent Connections During Replay option not selected

The following example hasthe Persistent connectionsduring replay check box cleared.
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BEG N_TRANSACTI O\() ;
DO _UsePer si st ent Connect i ons( FALSE) ;

END_TRANSACTI ON() ;

Reuse SS. session ID

Thisoption isavailable only on an S installation of QALoad . By default, this option isnot selected and
SSL session IDs are not re-used, which reflects standard browser behavior. If your application re-uses SSL
session IDs, consider selecting this option.

The Reuse S3. session |ID option isused by the replay engine at replay time and the current session’s D is
re-used for all the requests within the transaction.
Script example with the Reuse S Session ID option selected

The following example hasthe Reuse SSL session ID check box selected.

SYNCHRONI ZE( ) ;

/* Select followi ng statement for reuse of Session IDwth */
/* SSL. If session ID needs only to be reused within */

/* a transaction insert after the BEA N_TRANSACTI ON */

/* statement */

/* DO_SSLReuseSessi on( TRUE); */

BEG N_TRANSACTI ON() ;

/* Request: 1 */
DO Http("GET http://ww. host.com subs. ht m HTTP/ 1. O\r\n\r\n");
DO VerifyDocTitl e("Page O Subs", TITLE);

END_TRANSACTI ON() ;

Script example with the Reuse S Session 1D not selected

The following example hasthe Reuse SSL session ID check box cleared.

SYNCHRONI ZE( ) ;

/* Select followi ng statenent for reuse of Session ID */

/[* with SSL. If session ID needs only to be reused within */
/* a transaction, insert after the BEG N_TRANSACTI ON */

[* statenent */
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/* DO_SSLReuseSessi on( FALSE); */
BEG N_TRANSACTI ON() ;

/* Request: 1 */

DO Http("GET http://ww. host.com subs. ht m HTTP/ 1. O\r\n\r\n");
DO VerifyDocTitl e("Page O Subs", TITLE);

END_TRANSACTI ON() ;

Server response timeout

Thisfield specifies, in seconds, the length of time during replay that QALoad will wait for data from the
server before timing out. The following example hasthe Server Response Timeout field set at 120.

DO InitHtp(s_info);
DO Set Ti meout (120); /* Maximumtime to wait for HITP Reply */

BEG N_TRANSACTI ON() ;

/* Request: 1 */
DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wl comre to QAWEBSERV', TITLE);

Srip all cookies from request

When thisoption is selected, no cookieswill be sent in the DO_Http requests.

Seript example with the Srip All Cookies From Request option selected

The following example hasthe Strip All Cookies From Request check box selected.

DO Http(" GET http://gawebserv. conpuwar e. com cgi - bi n/ cooki es5. pl HTTP/1.0\r\n\r\n");
DO Http("GET http://ww. host.com cgi -bi n/cooki es5.pl HTTP/1.0\r\n\r\n");
DO Http("GET http://ww. host.com cgi -bi n/cooki es5.pl HTTP/1.0\r\n\r\n");

Script example with the Srip All Cookies From Request option not selected
The following example hasthe Strip All Cookies From Request check box cleared.
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DO Http("GET http://ww. host. con cgi -bi n/cooki es5. pl HTTP/ 1.0\r\n Cooki e:
user nane=user name\r\n\r\n");

Traffic filters

The Traffic Flters dialog box enablesyou to determine which traffic should be included or blocked from
your script. Thisdialog box is accessed by the Traffic Filters button on the WWW Advanced dialog box.

Script example with a traffic filter set

In the following example, a traffic filter has been set to exclude requestswith URLsthat contain the string
“www.host.com”.

DO InitHttp(s_info);

/* Exclude requests with URLs containing */
DO Bl ockRequest sFrom( " www. host . com ") ;

BEG N_TRANSACTI ON() ;

DO Http("GET http://rmhost.com 8099/ rangen/real mp3. mp3 "
"HTTP/ 1.0\ r\ n"
"Referer: http://wwmv host.conlindex. htmr\n\r\n");

END_TRANSACTI ON( ) ;

Seript example without a traffic filter set

The following example does not use traffic filters.

DO InitHttp(s_info);

BEG N_TRANSACTI ON() ;

DO Http("GET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wel come to The Main Page", TITLE);
DO Http("GET http://ww. host.comindex. htmHTTP/ 1.0\r\n\r\n");
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DO VerifyDocTitle(" QALoad WMV Capture Exanples", TITLE);
DO Http("GET http://rm host.com 8099/ rangen/real np3. np3 HITP/ 1. 0\r\n\r\n");

END_TRANSACTI ON() ;

Anchorsascomments

Anchors as comments
When thisoption isselected, all anchors are placed in comment blocksin the script.

Example Web page
Script example with option selected
Script example with option not selected

Example Web Page

<HTM.>

<HEAD>

<TI TLE> QALoad WMV Capt ure Exanpl es</ Tl TLE>
</ HEAD>

<BCDY>

<HR>

<IM5 SRC="../lo0go.gif" ALI GN=LEFT w dt h="127" hei ght ="129">
<I M5 SRC="../lo0go.gif" ALIGN=RI GHT wi dt h="127" hei ght ="129">

<BR><BR>

<CENTER><H2><EM> QALoad WAV Capt ure Exanpl es</ EM></ H2>
<A HREF=../default. ht m><h3>Return to wel conme honepage. </ h3></ A>

<BR></ CENTER><HR>

<CENTER>
<TABLE CELLSPACI NG="10">

<TR>
<TH ALI G\=l ef t >LI NK:
<TH ALI G\=l ef t >DESCRI PTI ON\:

<TR>
<TD><A HREF="../standard. ht n{f >St andard HTM. Homepage</ A></ TD>
<TD>Static page w inages (.G F 87a, 89a), sound files (.WAV), and assorted |inks</TD>

<TR>

<TD><a href="../subs. htn>Miltiple Inline |Images Page</a></TD>
<TD>Static page with 16 inline inmages</TD>

</ TABLE>

</ CENTER>
</ BODY>
</ HTM.>

Script example with the Anchors as comments option selected

The following example hasthe Anchorsascomments check box selected.
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/* Declare Variables */
int i;

char *Anchor[ 1];

for(i=0;i<1;i++)

Anchor [i]=NULL;

BEG N_TRANSACTI ON() ;

/* Request: 1 */

DO Http("GET http://ww. host.comindex. htmHTTP/ 1. 0\r\n\r\n");
DO VerifyDocTitle(" QALoad WAV Capture Exanpl es", TITLE);

/* Anchors 'http://ww. host.comldefault.htm 'Return to wel cone honepage.' */
/* Anchors 'http://ww. host.conistandard. htm ' Standard HTM. Homepage' */

DO _Get Anchor HREF( " St andard HTM. Honepage", &Anchor[0]);
/* Anchors 'http://ww. host.confsubs.htm "Miltiple Inline | mages Page' */

/* Request: 2 To: Standard HTM. Homepage From QALoad WMV Capture Exanples */

/* Variable: Anchor000 |links to: Standard HTM. Honepage on page: QALoad WAV Capture Exanpl es

*/

DO _Set Val ue(" Anchor 000", Anchor[0]);
DO Http("GET {*Anchor 000} HTTP/1.0\r\n\r\n");
DO VerifyDocTitle("\"Standard HTM. Exanple\"", TITLE);

for(i=0; i<l; i++)
{
free(Anchor[i]);

Anchor [i]=NULL;
}
Script example with the Anchors as comments option not selected

The following example hasthe Anchorsascomments check box cleared.

/* Declare Variables */
int i;
char *Anchor[1];

for(i=0; i<l; i++)
Anchor[i]= NULL;

BEG N_TRANSACTI ON() ;
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/* Request: 1 */

DO Http("GET http://ww. host.com i ndex. htm HTTP/ 1. 0\r\n\r\n");
DO VerifyDocTitle(" QALoad WMV Capture Exanples", TITLE);
DO_Get Anchor HREF( " St andard HTML Honepage", &Anchor[0]);

/* Request: 2 To: Standard HTM. Honmepage From QALoad WAV Capture Exanples */
[* Variable: Anchor000 |inks to: Standard HTM. Honmepage on page: QALoad WAV Capture Exanpl es
*/

DO _Set Val ue(" Anchor 000", Anchor[0]);
DO Http("GET {*Anchor 000} HTTP/1.0\r\n\r\n");

for(i=0; i<l; i++)

{
free(Anchor[i]);
Anchor [ i]=NULL;

Automatically process subrequests

Automatically process subrequests

Thisisaplayback option. When this option is selected, subrequests (such as.jpg, .gif, .css, and .js) are not
included in the script during conversion, and playback makesthe requests at run time.

Example Web page
Script example with option selected
Script example with option not selected

Example Web page

<htm >

<head>

<title>Page O Subs</title>

</ head>

<body>

<p>The page of subrequests</p>

<p>. <i ng border="0" src="w n2000. gi f" w dt h="456" hei ght="124"><i ng border="0"
src="APACHE. A F' wi dt h="259" hei ght ="32"><i ng border="0" src="banner.gif" w dth="470"
hei ght ="64"><i ng border="0" src="COLORS. d F' w dt h="200" hei ght ="100"></p>

</ body>

</htm >

Script example with the Automatically Process Subrequests option selected

The following example hasthe Automatically Process Subrequests check box selected.

BEG N_TRANSACTI ON() ;
DO_Aut omat i cSubRequest s( TRUE) ;

DO Http("GET http://ww. host.com subs. ht m HTTP/ 1. O\r\n\r\n");
DO VerifyDocTitl e("Page O Subs", TITLE);
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Script example with the Automatically Process Subrequests option not selected

The following example hasthe Automatically Process SubRequests check box cleared.

BEG N_TRANSACTI ON() ;

DO_Aut omat i cSubRequest s( FALSE) ;

DO Http("GET http://ww. host.com subs. ht m HTTP/ 1. O\r\n\r\n");
DO VerifyDocTitl e("Page O Subs", TITLE);

/* Request: 2 From Page O Subs */
DO Http("GET http://ww. host.com wi n2000. gi f HTTP/ 1.0\r\n\r\n");

/* Request: 3 From Page O Subs */
DO Http("GET http://ww. host.com web.gif HTTP/1.0\r\n\r\n");

/* Request: 4 From Page O Subs */
DO Http("GET http://ww. host.com APACHE. G F HTTP/ 1. 0\r\n\r\n");

/* Request:

5 From Page OF Subs */

DO Http("GET http://ww. host.com COLORS. G F HTTP/ 1. 0\r\n\r\n");

END_TRANSACTI ON() ;

Client image maps ascomments

Client image maps as comments

When thisoption is selected, all client image maps are placed within comment blocksin the script.

Example Web

page

Script example with option selected
Script example with option not selected

Example Web Page

<ht Ml ><head></ head><body>

<cent er ><h2>C i ent - si de versi on of clickabl e i magemap</h2>

Click on one of the fields

<MAP NAME="title">

"rect"
"rect"
"rect"”
"rect"
"rect"
"rect"

<AREA SHAPE=
<AREA SHAPE=
<AREA SHAPE=
<AREA SHAPE=
<AREA SHAPE=
<AREA SHAPE=

COORDS="
COORDS="
COORDS="
COORDS="
COORDS="
COORDS="

contained in the inmage to access the associated link.

1,108, 115, 124" HREF="sup. ht m' ></ AREA>

119, 107, 234, 124" HREF="r eg. ht n{' ></ AREA>
235, 107, 352, 124" HREF="f ea. ht ' ></ AREA>
353, 107, 466, 124" HREF="t ech. ht nf' ></ AREA>

0, 127, 156, 144" HREF="ht ml sam ht m' ></ AREA>
157, 127, 312, 144" HREF="exanpr o. ht ni' ></ AREA>
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<AREA SHAPE="r ect" COORDS="313, 127, 466, 144" HREF="f eedback. ht ni' ></ AREA>
<AREA SHAPE="rect" COORDS="0, 0, 466, 143" HREF="i nval i d. ht ni' ></ AREA>
</ VAP>

<p>

<IM5 SRC="title.gif" BORDER="0" ALT="[ Netscape FastTrack Server 2.0]" USEVAP="#title"
wi dt h="468" hei ght ="145">

</center>
</ body></ ht nl >

Script example with the Client Image Maps as Comments option selected

The following example hasthe Client Image Maps as Comments check box selected.

for(i=0;i<1;i++)
Cient MapURL[i]= NULL;

/* Request: 1 */
DO Http("GET http://ww. host.comismap. ht m HTTP/ 1. 0\r\n\r\n");

/* dient Map:1 Region:1 HREF: http://ww.host.confsup. htm */
/[* dient Map:1 Region:2 HREF: http://ww.host.conmreg. htm */

DO Get d i ent MapHREF( MAP(1), REG ON(2), &Cient MapURL[O0]);

/[* dient Map:1 Region:3 HREF: http://ww. host.conffea.htm*/

/* Cient Map: 1l Region:4 HREF. http://ww.host.comtech. htm*/

/[* Cient Map:1 Region:5 HREF: http://ww. host.com htm sam htm */
/* dient Map: 1l Region:6 HREF. http://ww.host.com exanpro. htm */
/[* Cdient Map:1 Region:7 HREF: http://ww. host.conl feedback. ht nt/
/* Cdient Map: 1l Region:8 HREF: http://ww. host.cominvalid. htm?*/

/* Request: 2 */
DO _Set Val ue("d i ent Map000", dient MapURL[O0]);
DO Http("GET {*Cient Map000} HTTP/1.0\r\n\r\n");

for(i=0; i<1; i++)

{

free(dient MapURL[i]);
Cl i ent MapURL[ i ] =NULL;

END_TRANSACTI ON() ;

Script example with the Client Image Maps as Comments options not selected

The following example hasthe Client Image Maps as Comments check box cleared.

for(i=0; i<l; i++)
Cient MapURL[i]= NULL;

/* Request: 1 */
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DO Http("GET http://ww. host.comismap. ht m HTTP/ 1. 0\r\n\r\n");
DO _Get O i ent MapHREF( MAP(1), REG ON(2), &C i ent MapURL[O0]);

/* Request: 2 */

DO _Set Val ue(" d i ent Map000", dient MapURL[O0]);
DO Http("GET {*Cient Map000} HTTP/1.0\r\n\r\n");

for(i=0; i<l; i++)

{

free(Cient MapURL[i]);
Client MapURL[i]= NULL;

END_TRANSACTI ON( ) ;

Document title verification

Document title verification

There are three supported methods for verifying a document title, which are shown in the following
sections. Document title verification can be a good tool for detecting and handling error messages that are
returned in an HTML page. You can verify a document title by searching for the Entire Document Title,
the Prefix of the document title, or the Suffix of the document title. The following isan example of a
search for the Entire document title.

Example Web page
Script exampleswith option selected
Script exampleswith option not selected

Example Web Page

<HTM>

<HEAD>

<title>Welcone to The Main Page</title>
</ head>

<body>

<p>

<A href="index. ht m >WNV Capt ure Exanpl es</ A> (relative |ink)

</ p>
</ body>
</ HTML>

Script example with the Document Title Verification option selected

The following example hasthe Document Title Verification check box selected and compares by the
entire document title.

DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wel come to The Main Page", TITLE);

Script example that matches the first 5 characters
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The following example compares by prefix.

DO Http("GET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Wel co", PREFIX);
DO _Set Transacti onCl eanup() ;

Script example that matches the last 4 characters

The following example compares by suffix.

DO Http("GET http://ww. host.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("Page", SUFFIX);
DO _Set Transacti onC eanup() ;

Document Title Verification — No

The following example hasthe Document Title Verification check box cleared.

DO Http("CGET http://ww. host.com HTTP/1.0\r\n\r\n");
DO _Set Transact i onCl eanup() ;

Dynamic cookie handling

Dynamic cookie handling

Thisisaplayback option. When this option is selected, the script does not have any cookie-specific
information and playback deals with dynamic cookiesat run time.

Example Web page
Script example with option selected
Script example with option not selected

Example Web page

The cookies for this site are:

Set - Cooki e: Sanel D=172. 22. 24. 180- 4728804960004
Set - Cooki e: S| TESERVER=I D=f 0544199a6¢5970a7d087775f 83b23af

<htm >

<head></ head>

<body>

<br >RELOAD PAGE TO | NCREMENT COUNTER<br ><br >
</ body>

</ htm >

Script example with the Dynamic Cookie Handling option selected
The following example hasthe Dynamic Cookie Handling check box cleared.
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BEG N_TRANSACTI ON() ;
DO _Dynani cCooki eHandl i ng( TRUE) ;

DO Http("GET http://ww. host.com cgi -bi n/cooki es5.pl HTTP/1.0\r\n\r\n");
DO Http("GET http://ww. host.com cgi -bi n/ cooki es5.pl HTTP/1.0\r\n\r\n");

END_TRANSACTI ON( ) ;

Script example with the Dynamic Cookie Handling option not selected

The following example hasthe Dynamic Cookie Handling check box cleared.
char *Cooki e[ 4];

for(i=0;i<2;i++)
Cooki e[ i ] =NULL;

BEG N_TRANSACTI O\() ;
DO _Dynam cCooki eHand! i ng( FALSE) ;

DO Http("GET http://ww. host.com cgi -bi n/cooki es5.pl HTTP/1.0\r\n\r\n");

[ *Set - Cooki e: NUME1 */

DO_Get Cooki eFr onRepl yEX("NUM', &Cooki e[0], '*');

[ *Set - Cooki e: SQUARE=1 */

DO_Get Cooki eFr onRepl yEX(" SQUARE", &Cookie[1l], '*');
/* Request: 2 */

DO _Set Val ue(" cooki e000", Cookie[0]); /* NUMEL */
DO _Set Val ue("cooki e001", Cookie[1]); /* SQUARE=1 */

DO Http("GET http://ww. host. con cgi -bi n/ cooki es5. pl HTTP/ 1.0\r\n Cooki e:

{*cooki e001}\r\n\r\n");

DO _Ht t pd eanup();
for(i=0; i<2; i++)
{

free(Cookie[i]);
Cooki e[ i ] =NULL;

END_TRANSACTI ON() ;

QALoad Online Help

{*cooki e000};
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Dynamic redirect handling

Dynamic redirect handling

Thisisaplayback option. When Dynamic redirect handling is enabled, playback automatically handlesthe
redirection.

Consider aWeb page with alink to 'Redirected Webpage' (http://www.host.com/cgi-bin/dynredir.exe).
When thislink isclicked, the server generates a 302 return value with a new redirected location of
http://172.22.24.39/cgi-bin/aperl_8.pl.

Script example with option selected
Script example with option not selected
Script example with the Dynamic Redirect Handling option selected

When thisoption is selected, the script only containsthe request for http://www.host.com/cgi-
bin/dynredir.exe and replay handlesthe 302 return value and calls http://172.22.24.39/cgi-bin/aper|_8.pl
automatically.

The following example hasthe Dynamic Redirect Handling check box selected.

/* Declare Variables */
int i;
char *Anchor[1];

for(i=0;i<1;i++)
Anchor [i]=NULL;

BEG N_TRANSACTI ON() ;

DO _Dynami cRedi r ect Handl i ng( TRUE) ;

DO Http("GET http://ww. host.conmindex. ht m HTTP/""1.0\r\n\r\n");
DO VerifyDocTitle(" QALoad WAV Capture Exanpl es", TITLE);

DO_Get Anchor HREF( " Redi rect ed Webpage", &Anchor[0]);

DO_Set Val ue(" Anchor 000", Anchor[0]);
DO Http("GET {*Anchor 000} HTTP/1.0\r\n\r\n");
DO VerifyDocTitle("Successful Test of Dynamic Redirect Sanple", TITLE);

for(i=0; i<l; i++)
{

free(Anchor[i]);
Anchor [i]=NULL;
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END_TRANSACTI ON( ) ;

Script example with the Dynamic Redirect Handling option not selected

In thisexample, the script containsthe request for http://www.host.com/cgi-bin/dynredir.exe as well as

http://172.22.24.39/cgi-bin/aperl_8.pl. The following example hasthe Dynamic Redirect Handling check

box cleared.

/* Declare Variables */
int i;
char *Anchor[ 1];

for(i=0;i<1;i++)
Anchor [i]=NULL;

BEG N_TRANSACTI ON( ) ;
DO _Dynam cRedi r ect Handl i ng( FALSE) ;

DO Http("GET http://ww. host.com i ndex. htm HTTP/ 1. 0\r\n\r\n");

DO VerifyDocTitle(" QALoad WMV Capture Exanples", TITLE);

DO_Get Anchor HREF( " Redi rect ed Webpage", &Anchor[0]);

DO _Set Val ue(" Anchor 000", Anchor[0]);

DO Http("GET {*Anchor 000} HTTP/1.0\r\n\r\n");

DO VerifyDocTitl e("Docunment Moved", TITLE);

DO Http("GET http://ww. host.comredir/frmpl HTTP/1.0\r\n\r\n");

DO VerifyDocTitle("Successful Test of Dynamic Redirect Sanple", TITLE);
DO _Set Transacti onC eanup() ;

/[* Clear up sonme internal storage used for DO _SetVal ue() */
DO _Ht t pd eanup();

for(i=0; i<l; i++)

{

free(Anchor[i]);

Anchor [i]=NULL;
}

END_TRANSACTI ON() ;

Encode DBCScharacters

Encode CX characters

When thisoption isselected, the double-byte characters used for Chinese, Japanese, and Korean (CXK)
scripts are converted into octal format. Snce CXK characters use Double Byte Character Sets (DBCS),
encoding must be enabled for a capture with CXK characters, so that the double-byte characters can be
viewed in alegible format.
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Example Web page
Example script with option selected
Example script with option not selected

Example Web page

<htm >

<head>

<title>?P T FHI titles

<neta http-equiv="Content-type" content="text/htm ; charset=euc-kr">
<nmeta http-equi v="Cache-Control" content="no-cache">

<neta http-equi v="Pragma" content="no-cache">

<neta http-equi v="Expires" content="Wed, 04 Jul 1973 16:00: 00 GVI">

<l--CSS-->
<style type='text/css'>
</styl e>

<I--/CSS-->
</ head>
<body onl oad="docunent. search. p.focus();" topmargi n=8>

</ body>
</htm >
Script example with the Represent CJK as Octal Characters option selected

The following example hasthe Represent CJK as Octal Characters check box selected.

/* Request: 1 */
DO Http("GET http://kr.yahoo.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitle("\276\ 337\ 310\ 304!\ 304\ 332\ 270\ 256\ 276\ 306", TI TLE);

Script example with the Represent CJK as Octal Characters option not selected

The following example hasthe Represent CJK as Octal Characters check box cleared.

/* Request: 1 */
DO Http("GET http://kr.yahoo.com HTTP/1.0\r\n\r\n");
DO VerifyDocTitle( "4f=f TEUM"  TITLE);

Form field ascomments

Form field as comments
When thisoption isselected, all formsand their fields are placed in comment blocksin the script.

Example Web page
Script example with option selected
Script example with option not selected
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Example Web page

<! DOCTYPE HTM. PUBLIC "-// AdvaSoft//DID HTM. 3.2 extended 961018//EN'>
<HTM.>
<HEAD>
<TI TLE>For ns Exanpl e</ Tl TLE>
</ HEAD>

<BODY BGCOLOR="#7093DB" >

<H2 ALl G\=cent er >Exanpl e of HTTP&nbsp; For ns</ H2>
<BR>

<FORM ACTI ON="/ cgi - bi n/ perl _9. pl " net hod=post >
<TABLE>

<TR>
<TD>Narme:
<TD><| NPUT NAME="nane" S| ZE="20" MAXLENGTH=20>

<TR>
<TD>Passwor d:
<TD><I NPUT TYPE =password NAME="password" S| ZE="20" MAXLENGTH=20>

<TR>

<TD>E- Mai | Address:

<TD><| NPUT NAME= "e-mail" SIZE = "40" MAXLENGTH=80>

<TR>

<TD>Addr ess:

<TD><I NPUT TYPE = text NAME = "Address" SIZE = "40" NMAXLENGTH=40>

<TR>

<TD>City:

<TD><I NPUT NAME="city" SIZE="40" MAXLENGTH=40>

<TD ALI GN\=l ef t >St at e:

<TD ALI G\=l ef t ><| NPUT NAME="st at e" S| ZE="2" MAXLENGTH=2 ALI G\=l ef t >
<TD ALI G\El ef t >Zi p:

<TD ALI G\=l ef t ><I NPUT NAME="1zi p" SI ZE="5" MAXLENGTH=5>

<TR>

<TD VALI GN=t op>Favorite Col or:
<TD><SELECT NAME="options">
<OPTI ON>Red

<OPTI ON>Or ange

<OPTI ON>Yel | ow

<OPTI ON>Gr een

<OPTI ON sel ect ed=on>Bl ue
<OPTI ON>I ndi go</ OPTI ON>
<OPTI ON>Vi ol et </ OPTI ON>

</ SELECT>

<TR>

<TR>

<TD VALI GN=t op>Col or of your noney:
<TD><SELECT NAME="dates" nultiple="nultiple">
<OPTI ON sel ect ed=on>Red

<OPTI ON>Bl ue

<OPTI ON>Gr een</ OPTI ON>

<OPTI ON>Bei ge</ OPTI ON>

</ SELECT>

<TR>

<TD VALI| G\=t op>Conment s:

<TD><TEXTAREA NAME="conmment s" COLS=40 ROWS=5></ TEXTAREA>
</ TABLE>

<BR><I NPUT TYPE=checkbox CHECKED NAME="echo">Echo a copy of the result HTM.
mai | <BR><BR>

Page to E-
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<p>
<TABLE>

<TR>

<TD VALI G\N=t op>Testi ng:

<TD><I NPUT TYPE=r adi o CHECKED NAME="t est" VALUE="capt ure" >Capt ur e<BR>
<I NPUT TYPE=radi o NAME="test" VALUE="repl ay">Repl ay<BR>

<I NPUT TYPE=radi o NAME="test" VALUE="I| oadt est " >Loadt est <BR>

<TR>

<TR>

<TD>Web page to append to reply:
<TD><I NPUT TYPE=fil e NAME="web page">
</ TABLE>

<BR>

There is a hidden field containing data here: <INPUT TYPE=hi dden NAME="hi dden" VALUE="This
rocks!">
Here is another hidden field: <INPUT TYPE=hi dden NAVE="hi ddenl" VALUE="Wb testing is fun">

<BR><BR>

<TABLE ALI GN=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="col ors.gif" w dth="200" hei ght="100">
</ TABLE>

<TABLE ALI G\=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="eye.gif" width="80" hei ght="60">
</ TABLE>

<TABLE ALI G\=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="devplatformgif" w dth="48" hei ght="43">
</ TABLE>

<TABLE ALI G\=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="enterprise_smgif" w dth="42" height="41">
</ TABLE>

<BR>

<TABLE ALI GN=cent er >

<TR>

<TD><I| NPUT TYPE=subm t NAME="submt">
<TD><I| NPUT TYPE=r eset >

</ TABLE>

</ FORM>

</ BODY>
</ HTM.>
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Script example with Form field as comments option selected

The following example hasthe Form field ascomments check box selected.

/* Declare Variables */
int i;

char *Field[2];

char *ActionURL[ 1];

for(i=0; i<2; i++)
Field[i]= NULL;
for(i=0; i<l; i++)
ActionURL[i]= NULL;

/* Request: 1 */

DO Http("GET http://ww. host.com forns. ht m HTTP/ 1. 0\r\n\r\n");

DO VerifyDocTitl e("Forns Exanple", TITLE);

/* ActionURL[O]="http://wwm. host.conlfcgi-bin/perl_9.pl" */

DO _Get For mActi onSt at enent (FORM 1), &ActionURL[0]);

/* Form1l text Nane: name, Value: */

/* Form 1l text Nane: password, Value: */
/* Form1l text Nane: e-mmil, Value: */

/* Form 1l text Nane: Address, Value: */
/[* Form1l text Nanme: city, Value: */

/* Form1 text Nanme: state, Value: */

/[* Form1l text Name: zip, Value: */

/* Form 1l select Nane: options, Value: */
/* Form 1l select Nane: options, Value: */
/* Form 1l select Nane: options, Value: */
/* Form 1l select Nane: options, Value: */
/* Form 1l select Nane: options, Value: */
/* Form 1l select Nane: options, Value: */
/* Form 1l select Nane: options, Value: */
/* Form 1l sel ect Nanme: dates, Value: */
/* Form 1l select Nane: dates, Value: */
/* Form1l sel ect Nanme: dates, Value: */
/* Form 1l select Nane: dates, Value: */
/* Form1l text Nane: comments, Value: */
/* Form 1 checkbox Nane: echo, Value: */

/* Form1 radio Nane: t
/* Form1 radio Nane: t
/* Form1 radio Nane: t

/* Form 1 hidden Nane:

DO_Get For nVal ueByName( FORM 1) ,

/* Form 1 hidden Nane: hiddenl, Value: Wb testing is fun */
1, &Field[1]);

DO_Get For nVval ueByName( FORM 1), "hi dden", "hi ddenl",
/* Form 1 *unknown* Nane: , Value: */

/* Form 1 *unknown* Nanme: , Value: */

/* Form 1 *unknown* Nane: , Value: */

/* Form 1l *unknown* Name: , Value: */

/* Form1 submt Nane: submt, Value: */

/* Form 1l *unknown* Name: , Value: */

est, Value: capture, */
est, Value: replay, */
est, Value: |oadtest, */
/* Form 1 *unknown* Nane: web page, Value: , */

hi dden, Value: This rocks!,

"hi dden", "hidden",

/* Request: 2 From Forns Exanple */

1, &Field[0]):

QALoad Online Help
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DO _Set Val ue("acti on_statenent0", ActionURL[O0]);

DO _Set Val ue("nanme", "joe");

DO _Set Val ue("password", "");

DO Set Val ue("e-mail", "");

DO _Set Val ue(" Address", "");

DO Set Val ue("city", "");

DO Set Val ue("state", "");

DO _Set Val ue("zi p", "");

DO _Set Val ue("options", "Blue");

DO _Set Val ue("dates", "Red");

DO _Set Val ue("comments”, "");

DO _Set Val ue("echo", "on");

DO Set Val ue("test", "capture");

DO _Set Val ue("web+page", "");

DO _Set Val ue("hi dden", Field[0]);

DO _Set Val ue("hi ddenl", Field[1]);

DO Set Val ue("subnmit", "Submt Query");

DO Http("POST {*action_statenent0} HTTP/1.0\r\n"
"Cont ent - Type: application/x-ww-formurl encoded\r\n"
"Content-Length: {*content-length}\r\n\r\n"
"{nane} & passwor d} & e- mai | } & Address} &{city}&{state}&"
"{zi p}& options}&{ dat es} & comrent s} & echo} & test}&"
"{web+page} & hi dden} & hi ddenl1} & submit}");

Script example Form field as comments option not selected

The following example hasthe Form field ascomments check box cleared.

/* Declare Variables */
int i;

char *Field[2];

char *ActionURL[ 1];

for(i=0; i<2; i++)
Field[i]= NULL;
for(i=0; i<l; i++)
ActionURL[i]= NULL;

/* Request: 1 */

DO Http("GET http://ww. host.com forns. ht m HTTP/ 1. 0\r\n\r\n");

DO VerifyDocTitl e("Forns Exanple", TITLE);

DO _Get For mAct i onSt at enent (FORM 1), &ActionURL[O0]);

DO_Get For nval ueByName( FORM 1), "hi dden", "hidden", 1, &Field[0]);
DO_Cet For nVal ueByName( FORM 1), "hi dden", "hiddenl", 1, &Field[1]);

/* Request: 2 From Forns Exanple */
DO _Set Val ue("action_statenent0", ActionURL[O0]);
DO _Set Val ue("nanme", "joe");

DO _Set Val ue(" password”, "");

DO Set Val ue("e-mail", "");

DO _Set Val ue(" Address", "");

DO Set Val ue("city", "");

DO Set Val ue("state", "");

DO _Set Val ue("zip", "");

DO _Set Val ue("options", "Blue");

DO _Set Val ue("dates", "Red");
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DO _Set Val ue("comments”, "");

DO _Set Val ue("echo", "on");

DO Set Val ue("test", "capture");

DO _Set Val ue("web+page", "");

DO _Set Val ue("hi dden", Field[0]);

DO _Set Val ue("hi ddenl", Field[1]);

DO Set Val ue("subnmit", "Submt Query");

DO Http("POST {*action_statement0} HTTP/1.0\r\n"
"Cont ent - Type: application/x-ww-formurl encoded\r\n"
"Content-Length: {*content-length}\r\n\r\n"
"{nane} & password} & e-mai | } & Address} &{city}&{state}"
"&{ zi p} & opti ons} & dat es} & coment s} & echo} &{test}"
" & web+page} & hi dden} & hi ddenl}&{ submt}");

for(i=0; i<2; i++)

{

free(Field[i]);
Fiel d[i]=NULL;

}

for(i=0; i<1l; i++)
{
free(ActionURL[i]);

Act i onURL[ i ] =NULL;
}

Refresh timeout

Refresh timeout

When thisoption isselected, the time value that you specify in the secondsfield iscompared to aWeb
page’'s META Refresh value (e.g. <META HTTP-EQUIV=Refresh CONTENT="10";
URL="http://www.compuware.com”>). If the META Refresh tag’'s CONTENT field valueislessthan the
time value you specify, the pageistreated as aredirected page. If the CONTENT field value is greater than
thetime you specify, the page istreated as a regular page.

Thisoption isuseful for avoiding infinite loopsin the script. Infinite loops can occur if a page refreshes
periodically to update data.

Example Web page
Script example with option selected
Script example with option not selected

Example Web page

<htm >

<head>

<title>Just Wait</title>

<neta http_equi v=refresh content="5; url =/ path/to/real page. pl ">
</ head>

<body>

<h2>Loadi ng the real page</h2>

</ body>

</htm >

Script example with the Refresh Timeout option selected

The following example hasthe Refresh Timeout check box selected and is set to avalue greater than 5.
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DO Set TransactionStart();
DO_Set Ref r eshTi neout (10) ;
DO_Set MaxBr owser Thr eads( 2) ;

/* Request: 1 */
DO Http("GET http://host/path/to/page.pl HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("You have reached the final page!!", TITLE);

Script example with Refresh Timeout option not selected

The following example hasthe Refresh Timeout check box cleared. The example also appliesto having
the option selected and set to avalue lessthan 5.

BEG N_TRANSACTI O\() ;
DO _Set TransactionStart();
DO_Set MaxBr owser Thr eads( 2) ;

/* Request: 1 */

DO Http("GET http://host/path/to/page.pl HTTP/1.0\r\n\r\n");
DO VerifyDocTitle("Just Wait", TITLE);

DO _SLEEP(5);

/* Request: 2 */
DO Http("GET http://host/path/to/real page.pl HTTP/1.0\r\n\r\n");
DO VerifyDocTitl e("You have reached the final page!!", TITLE);

Sreaming media

Sreaming media

QALoad supportstwo types of streaming media:
I RealOne Player
I Windows Media Player

When streaming media conversion isenabled and you record atransaction that calls streaming media, an
additional command isinserted into the script that requeststhe media. You do not have to listen to or
view the entire mediayou are requesting; just record its URL and ensure that the appropriate media player
isinstalled on the QALoad Player machinesthat will execute playback of the script. At run time, the script
invokesthe media player and requeststhe streaming media resource.

Note: Streaming media is not supported through firewalls and across proxies.

Advanced RealOne Player media options
Script exampleswith option selected

Script exampleswith option not selected
Advanced RealOne Player media options

The following statements are examples of how additional RealOne Player streaming media commands can
be used in a script.

I void Showvedi aRP(BOOL di spl ayAudi o, BOOL di spl ayVi deo) ;
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Enable/disable client audio and video for RealNetworks Sreaming Media.

! void Enabl eStatisticsRP(int statisticFlags, int interval, BOOL traceQutput);
Enable client-side performance statistics for RealNetworks Sreaming Media.

I void DisableStatisticsRP(void);

Disable client side performance statistics for RealNetworks Streaming Media.
Script examples with Streaming Media option selected

The following example hasthe Streaming Media check box selected and uses RealOne Player.

#i ncl ude "do_www. h"
#i ncl ude "RPLayer. h"

BEG N_TRANSACTI ON() ;

DO Http("GET http://ww. host.com i ndex. htm HTTP/ 1. 0\r\n\r\n");
DO VerifyDocTitle(" QALoad WMV Capture Exanples", TITLE);
Downl oadMedi aRP("http://rm host. com 8099/ rangen/ deno. rni, 0);

END_TRANSACTI ON() ;

The following example hasthe Streaming Media check box selected and uses Windows Media Player.

#i ncl ude "do_www. h"
#i ncl ude "SMPLayer. h"

BEG N_TRANSACTI ON() ;

DO Http("GET http://ww. host.comindex. htmHTTP/ 1.0\r\n\r\n");

DO VerifyDocTitle(" QALoad WAV Capture Exanples", TITLE);

DO Http("GET http://ww. host.com wp-test.asx HTTP/ 1. 0\r\n\r\n");
Downl oadMedi aFr omASX( 0) ;

END_TRANSACTI ON( ) ;

Script examples with Streaming Media option not selected
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The following example hasthe Streaming Media check box cleared and uses RealOne Player.

#i ncl ude "do_www. h"

BEG N_TRANSACTI ON() ;

DO Http("GET http://ww. host.com i ndex. htm HTTP/ 1. 0\r\n\r\n");
DO VerifyDocTitle(" QALoad WMV Capture Exanples", TITLE);
DO Http("GET http://rm host.com 8099/ rangen/deno.rm HTTP/ 1. O\r\n\r\n");

END_TRANSACTI ON() ;

The following example hasthe Streaming Media check box cleared and uses Windows Media Player.

#i ncl ude "do_www. h"

BEG N_TRANSACTI ON() ;

DO Http("GET http://ww. host.comindex. htmHTTP/ 1. 0\r\n\r\n");
DO VerifyDocTitle(" QALoad WAV Capture Exanples", TITLE);
DO Http("GET http://ww. host.com wp-test.asx HTTP/ 1. 0\r\n\r\n");

END_TRANSACTI ON() ;

ActiveData

ActiveData

When thisoption isenabled, the generated script will automatically be variablized. Otherwise, all requests
are not modified after the capture. The following example shows a capture of aform, how it isvariablized
by the ActiveData option, and not variablized when the ActiveData option iscleared.

Example Web page

Script example with option selected

Script example with option not selected

Example Web page
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<! DOCTYPE HTM. PUBLI C "-// AdvaSoft//DTD HTM. 3.2 extended 961018//EN'>
<HTM_>

<HEAD>

<TI TLE>For ms Exanpl e</ Tl TLE>

</ HEAD>

<BODY BGCOLOR="#7093DB" >

<H2 ALl GN=cent er >Exanpl e of HTTP&nbsp; For ns</ H2>
<BR>

<FORM ACTI ON="/ cgi - bi n/ perl _9. pl " net hod=post >
<TABLE>

<TR>

<TD>Nane:

<TD><| NPUT NAME="name" S| ZE="20" MAXLENGTH=20>

<TR>
<TD>Passwor d:
<TD><I NPUT TYPE =password NAME="password" S| ZE="20" MAXLENGTH=20>

<TR>
<TD>E- Mai | Addr ess:
<TD><|I NPUT NAMVE= "e-nmail" SIZE = "40" NMAXLENGTH=80>

<TR>
<TD>Addr ess:
<TD><I NPUT TYPE = text NAME = "Address" SIZE = "40" NMAXLENGTH=40>

<TR>

<TD>City:

<TD><| NPUT NAME="city" S| ZE="40" MAXLENGTH=40>

<TD ALI G\=| ef t >St at e:

<TD AL| G\=l ef t ><| NPUT NAME="state" S| ZE="2" MAXLENGTH=2 ALl G\=l ef t >
<TD ALI G\=l ef t >Zi p:

<TD AL| G\=l ef t ><| NPUT NAME="1zi p" S| ZE="5" MAXLENGTH=5>

<TR>

<TD VALI G\=t op>Favorite Col or:
<TD><SELECT NAME="opti ons">
<OPTI ON>Red

<OPTI ON>Or ange

<OPTI ON>Yel | ow

<OPTI ON>Gr een

<OPTI ON sel ect ed=on>Bl ue
<OPTI ON>I ndi go</ OPTI ON>
<OPTI ON>Vi ol et </ OPTI ON>

</ SELECT>

<TR>

<TR>

<TD VALI GN=t op>Col or of your noney:
<TD><SELECT NAME="dates" multiple="nultiple">
<OPTI ON sel ect ed=on>Red

<OPTI ON>BI ue

<OPTI ON>Gr een</ OPTI ON>

<OPTI ON>Bei ge</ OPTI ON>

</ SELECT>

<TR>

<TD VALI| G\=t op>Conment s:

<TD><TEXTAREA NAME="conmment s" COLS=40 ROWS=5></ TEXTAREA>
</ TABLE>

<BR><I NPUT TYPE=checkbox CHECKED NAME="echo">Echo a copy of the result HTM.

Page to E-
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mai | <BR><BR>
<pP>
<TABLE>

<TR>

<TD VALI G\N=t op>Testi ng:

<TD><I NPUT TYPE=r adi o CHECKED NAME="t est" VALUE="capt ure" >Capt ur e<BR>
<I NPUT TYPE=radi o NAME="test" VALUE="repl ay">Repl ay<BR>

<I NPUT TYPE=radi o NAME="test" VALUE="I| oadt est " >Loadt est <BR>

<TR>

<TR>

<TD>Web page to append to reply:
<TD><I NPUT TYPE=fil e NAME="web page">
</ TABLE>

<BR>

There is a hidden field containing data here: <INPUT TYPE=hi dden NAME="hi dden" VALUE="This
rocks!">

Here is another hidden field: <INPUT TYPE=hi dden NAVE="hi ddenl" VALUE="Wb testing is fun">
<BR>

<BR>

<TABLE ALI GN=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="col ors.gif" w dth="200" hei ght="100">
</ TABLE>

<TABLE ALI GN=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="eye.gif" width="80" hei ght="60">
</ TABLE>

<TABLE ALI G\=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="devplatformgif" w dth="48" hei ght="43">
</ TABLE>

<TABLE ALI GN\=cent er >
<TR>
<TD ALI GN=center>Don't dick This

<TR>
<TD><I NPUT TYPE=i mage SRC="enterprise_smagif" w dth="42" height="41">
</ TABLE>

<BR>

<TABLE ALI G\=cent er >

<TR>

<TD><| NPUT TYPE=submt NAME="subm t">
<TD><| NPUT TYPE=r eset >

</ TABLE>

</ FORM>
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</ BODY>
</ HTM_>

Script example with the ActiveData option selected

When thisoption isenabled, variablizationsare donein the script based on the settings of other
conversion optionsthat become available. The following example hasthe ActiveData check box selected.

/* Declare Variables */
int i;

char *Field[2];

char *ActionURL[ 1];

for(i=0; i<2; i++)
Field[i]= NULL;

for(i=0; i<l; i++)
ActionURL[i]= NULL;

/* Request: 1 */

DO Http("GET http://ww. host.com forns. ht m HTTP/ 1. 0\r\n\r\n");

DO VerifyDocTitl e("Forns Exanple", TITLE);

DO _Get For mAct i onSt at enent (FORM 1), &ActionURL[O0]);

DO_Get For nval ueByName( FORM 1), "hi dden", "hidden", 1, &Field[0]);
DO_Cet For nVval ueByName( FORM 1), "hi dden", "hiddenl", 1, &Field[1]);

/* Request: 2 From Forns Exanple */

DO _Set Val ue("acti on_statenent0", ActionURL[O0]);

DO _Set Val ue("nanme", "joe");

DO _Set Val ue(" password”, "");

DO Set Val ue("e-mail", "");

DO _Set Val ue(" Address", "");

DO Set Val ue("city", "");

DO Set Val ue("state", "");

DO _Set Val ue("zip", "");

DO _Set Val ue("options", "Blue");

DO _Set Val ue("dates", "Red");

DO _Set Val ue("conments”, "");

DO _Set Val ue("echo", "on");

DO Set Val ue("test", "capture");

DO _Set Val ue("web+page", "");

DO _Set Val ue("hi dden", Field[0]);

DO _Set Val ue("hi ddenl", Field[1]);

DO Set Val ue("subnmit", "Submt Query");

DO Http("POST {*action_statenent0} HTTP/1.0\r\n"
"Content - Type: application/x-ww-formurl encoded\r\n"
"Content-Length: {*content-length}\r\n\r\n"
"{nane} & password} & e- mai | } & Addr ess} &{city}&{state}&"
"{zi p} & options}&f dat es} & comrent s} & echo} & test}&"
"{web+page} & hi dden} & hi ddenl1} &{submt}");

for(i=0; i<2; i++)
{

free(Field[i]);
Field[i]= NULL;
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for(i=0; i<l; i++)

{
free(ActionURL[i]);
ActionURL[i]=NULL;

Script example with the ActiveData option not selected

When thisoption isnot selected, variablizations are not done in the script regardless of the other options.
The following example hasthe ActiveData check box cleared.

BEG N_TRANSACTI ON() ;

DO Http("GET http://ww. host.com forns. ht m HTTP/ 1. 0\r\n\r\n");

DO VerifyDocTitl e("Forns Exanple", TITLE);

DO Http("POST http://ww. host.conml cgi-bin/perl_9.pl HITP/1.0\r\n"
"Content - Type: application/x-ww-formurl encoded\r\n"
"Content-Length: {*content-length}\r\n\r\n"

"name=j oe&passwor d=&e- mai | =&Addr ess=&ci t y=&st at e=&zi p=&"
"opti ons=Bl ue&dat es=Red&coment s=&echo=0né&t est =capt ur e&"
"web+page=&hi dden=Thi s+rocks%21&"

"hi ddenl1=Web+t est i ng+i s+f un&subni t =Subm t +Query");

DO VerifyDocTitl e("Forns Exanple - Results", TITLE);

END_TRANSACTI ON() ;

Testing a Script
Script Validation

Before adding a script to a load test, validate it to ensure that it runswithout problems. The following
procedureisonly valid for Win32 scripts. To validate a UNIX script, see Validating a UNIX script.

To configure the Script Development Workbench and Player for validation:

1. Click Options>Workbench and select the Script Validation tab.

2. Select the Automatically Recompile check box if you want QALoad to compile a script before attempting to validate
it. QALoad lists any compilation errors in the editor after compiling.

(For Java and OFS) select Ask for Automatic Validation of Java and OFS Scripts.

4. Select the Only Display Player Output on Script Failure check box to view only Player messages upon script
failure.

5. Type a value in the Wait up to field. This is the number of seconds that the QALoad Script Development Workbench
should wait for a script to execute before timing out.

6. Inthe Player Settings area, select the Abort on Error check box for QALoad to stop script execution upon
encountering an error.
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7. Select the Debug Data check box for the script to display a debug message indicating which command the script is
executing.

8. Inthe Run As area, indicate whether the transaction should be run as thread- or process-based.
Note: Oracle Forms Server, Citrix, Java, and Uniface scripts are limited to process-based validation only.
9. Inthe Number of users field, type a number of virtual users to run this script for validation. The default is 1.

10. Enter a value in the Transactions field. For validation, Compuware recommends that you accept the default value of
1 transaction.

11. Inthe Sleep Factor % field, type the percentage of each DO_SLEEP (pause in the script) to maintain. For validation,
you may not need to run every pause in the script at its full length. The value can be a percentage between 0 and
100. The default is 0.

12. Click OK to save your changes.

To validate the script:

1. Inthe Workspace Pane, click the Scripts tab.
2. Double-click on the appropriate script name to open the script.
3. From the Session menu, choose Validate Script.
You receive a message and Trace information in the Output pane. When the script executes successfully,

you receive a confirmation message. If it does not execute successfully, use the Trace information to help
you identify errors.

Debugging a Script
Log files

Log filescan be generated for Oracle, Oracle Forms Server, Citrix, WWW, Uniface, ODBC, SAP, and
Winsock scriptsonly.

If you encountered errorswhile validating or testing a script, you can view any log files generated during
thetest from the Script Development Workbench's LogFilestab. Log files are generated during a test if you
set debug optionswhile setting up your test in the Conductor. Each virtual user for which you enabled
Logfile Generation will have created a file containing information about its performance. When atest
finishesrunning, all log files are saved in the directory \ Progr am Fi | es\ Conpuwar e\ QALoad\ LogFi | es.
Log files are named <scriptname>_<middleware>_vu<AbsoluteVirtualUserNumber>.<ext>, where:

I <scriptname> is the name of the script the virtual user ran
I <middleware> is the name of your middleware application
I <AbsoluteVirtualUserNumber> is the identification number assigned to the virtual user

I <.ext>is the file extension, dependent upon which middleware application you are testing. File extensions are listed
in the following table:

| Middleware ‘ File Extension ‘

Oracle .rip — Alog file generated by afailed Player. At the end of atest, all
WWW .rip filesare sent from the Playersto the\ QALoad\ LogFi | es
Citrix directory and added to the merged timing file for your analysis.
Uniface .cap — A standard log file containing information about all

WWWwW statements executed during a test.

Citrix .log — A standard log file containing information about all
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ODBC statements executed during a test.
Oracle

Forms Server

SAP

Winsock

wWww

Verifying script checkpoints

You can quickly verify the syntax of the checkpoint commands BeginCheckpoint() and EndCheckpoint()
in your script every time you compile your script by setting a single option, or on-the-fly with asingle
menu command.

To automatically verify script checkpoints, every time you compile a script:

1. From the Script Development Workbench's main menu, click Options>Workbench.

2. On the Configure Script Development Workbench dialog box, click the Compiler Settings tab.
3. Select the Verify Checkpoints option.

4. Click OK.

Every time you compile your script, the Script Development Workbench verifiesthe syntax of your
checkpoint statements, and ensuresthe parameters passed in each pair match. If any errors are
encountered, an error message displaysin the Output pane. You can click on any error line to go directly
to that linein the script.

To manually verify script checkpoints, for the open script only:

With your script open in the Workbook pane, click Session>Verify Checkpoints.

The ript Development Workbench verifiesthe syntax of your checkpoint statements, and ensuresthe
parameters passed in each pair match. If any errors are encountered, an error message displaysin the
Output pane. You can click on any error line to go directly to that linein the script.

Using EasyScript

ADO
ADO Recording Options

User Started: Select thisoption if you would like to start your application manually for recording, either
before or after you start recording. Because this method may fail to record your application’sinitial calls,
Compuware recommendsyou select the Automatic option instead. Select the User Sarted option when
you do not know the full application startup name and command option parameters or when the
application spawns off processesthat generate traffic that you want recorded.

Note: If you choose this option and the application under test generates traffic before the first Windows
screen displays, you must also select the Capture Initialization Phase check box in the Workbench
Configuration tab of the Configure QALoad Script Development Workbench dialog box.

Automatic: Select this option for QALoad to automatically start your application for recording, allowing
you to record early application startup activity. Thisisthe recommended method of recording calls,
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because it takes advantage of QALoad’s enhanced abilitiesto handle various multi-threaded programming
techniques. Choose this option to record traffic from just one application. This option limitsthe recording
output to just the traffic generated by the application, not including the traffic that is generated by
processes spawned by the application.

Command Line: If you chose Automatic Program Sartup, enter the command line of your application.
You can also use the browse button to locate your application.

Working Directory: Enter the working directory of your application.

ADO Conversion Options

Field Retrieval: Select thisoption to include all instances of the ADO CARecordset->GetFelds (represented
in a QALoad script as ADO_Recordset(#)->GetFields( ADOFeldSet[#] ); in the converted script.

Clearing thisfield removes a number of different elements from the script that may not be necessary for
playback because they are processed on the client side rather than the server side. Removing them can
greatly decrease the size of your script without affecting your load test results.

{!} Caution: Clear this option only if you are certain that ADO_Recordset(#)->GetHelds( ADOReldSet[#] ); is
not integral to your script.

For more information about thisoption, see Using the Feld Retrieval option.

ADO Method Reference

QALoad provides descriptions and examples of the various methods that are available for an ADO script.
For details, refer to the Language Reference Help section for ADO.

Citrix
Overview

Use QALoad's Citrix middleware to load test systemsthat run Citrix MetaFrame or Citrix MetaFrame XP.

What is Citrix?

Citrix middlewareisacommunication layer that provides remote accessto Windows systems. The remote
system appearsin awindow on thelocal system.

Connecting to the remote system

Once you have connected to amachinethat isrunning the MetaFrame server, you can login to the remote
system and then run applications. Alternatively, you can specify an application in addition to auser name
and password, which provides access only to the specified application and minimizesuser input that is
necessary to accessthe application under test.

Testing in load-balanced environments

If you aretesting an environment that includes a server farm, you can use Citrix ICA filesto support this
type of configuration. Specify the ICA file on the Citrix Record Optionsdialog box. ICA files are also
necessary for encryption, Published Applications, and Published Desktops. ICA files are generated on the
MetaFrame server and can be obtained from your MetaFrame administrator. For more information about
using ICA files, see Using ICA files.
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Recording a Citrix session

To begin recording a Citrix session, click the Record button on the Session toolbar. (If you have not
already chosen Citrix asthe session type, click the Citrix Session button to activate a new Citrix session.)
The Citrix capture application appears, as shown in the following image.

Click the three sections of theimage to learn more about the fieldsand the information that is displayed
in each area.
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| Piecoider 1007 Windowhlove Waming I 107 17 A
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Copyright @ 1385-1333
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Lser name: I |
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Log on ko IQACCITRIX (this computer) j
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Citrix recording options
To set recording options, choose Record... from the Options menu in the Script Development Workbench.

Set the following optionsfor recording Citrix applications:

Server Information

Server: Typethe name or address of the server machine for automatic connections. To connect to a
server manually, do not enter avaluein thisfield.

Username: Typethe user name for the server machine that was specified in the Server field.

Password: Type the password for the user name that was specified in the Username field.
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Domain: Type adomain name that appliesto the user name and password that were specified in the
Username and Password fields. Specifying adomain isoptional. To ensure that the specified user
name islogged on to the server instead of adomain, typethe server namein thisfield.

Application Information

Select whether to automatically start an application after logging on. Choose Autostart to launch the
application specified in the Application field, Custom to refer to the ICA file for application information,
or None to disable automatic application startup.

Application: Typethe path and file name of an application to start upon a successful log on.

Directory: Typethe working directory for the application that was specified in the Application field.
Fecifying aworking directory isoptional even if you have specified an application in the
Application field.

Connection Information

Port: Typethe port number over which Citrix ICA traffic travels. This port isalso the port on which
the MetaFrame server islistening. The default port is 1494.

Resolution: Choose awindow size for the Citrix connection. To ensure that the entire Citrix
interface is visible during recording, set the Resolution field in the Citrix recording optionsto a
lower value than that of the desktop. Also, the screen resolution must be the same asthe screen
resolution specified in the Citrix ICA file.

Gracefully disconnect session: Select to specify that alogoff isissued before issuing a disconnect. If
you do not select thisoption, you may need to configure the Citrix server to properly handle clean-
up sessions.

Using ICA files

ICA files, which are generated on the MetaFrame server, contain configuration optionsfor Citrix. You can
specify an ICA file on the Citrix Record Optionsdialog box.

ICA files are specified in the script with the CtxSetICAFile command. If an ICA file is specified, the call is
generated with an unqualified file name. For example:

Ct xSet | CAFi | e("cust omapp.ica");

To validate the script on the same machine on which it was captured, copy the ICA fileto the
QALoad\ Bi nar yFi | es directory.

To usethe ICA file on remote Player machines, the ICA file should be specified as an attached filein the
External Data column of the Script Assignment tab in the Conductor.
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Citrix conversion options

To set conversion options, choose Convert... from the Optionsmenu in the Script Development
W orkbench.

Set the following optionsfor Citrix conversions:

General

Replay Output Mode: Choose the playback mode to use during replay.
! Normal mode is normal headless replay.

! Renderless mode maximizes the number of possible client sessions (and minimizes CPU usage) by discarding all
graphic data immediately after receipt. However, you cannot take snapshots in renderless mode.

I Windowless mode reduces CPU usage by allowing the client to skip drawing the screen image. Rendering still exists
off-screen, which makes session snapshots possible.

Enable Counters: Select to enable the middleware countersthat are built in to Connect(), Disconnect(),
and Ping() calls. Enabling these counters can affect load test performance.
Keyboard/Mouse Input

Combine consecutive key charactersinto a string: Select to combine consecutive ASCII character key
actions. Thisoption combinesindividual callsto type charactersinto one call for the entire string.

Convert consecutive mouse commandsinto points/clicks: Select to consolidate consecutive
MouseMove commandsinto a Point() command and to convert matching MouseDown/M ouseUp
command pairsinto Click() commands.

Timeout Values

Connect: Typethe number of secondsto wait for the connection to complete.

Ping: Typethe number of secondsto wait for the Ping() call to return results.

Disconnect: Type the number of secondsto wait for the disconnection to complete.

Wait Point: Typethe number of secondsto wait for wait pointsto complete.

Window events: Type the number of secondsto wait for window creation and destruction eventsto occur.

Restore Defaults: Click to set all timeout optionsto the default settings.

Window

Enable verification: Select to enable window verification. When thisoption isenabled, awindow must be
active for an action to beissued. Also choose the number of timesto re-try for verification if an active
window isnot found, and the number of millisecondsto wait between each try.

Enable Wildcard Title Match: Select to enable wildcard comparisonsfor matching Citrix window creation
events. For moreinformation about wildcard comparisons, see Handling dynamic window titles.

Citrix command reference

QALoad provides descriptions and examples of the various commands available for a Citrix script. For
details, refer to the Language Reference Help section for Citrix.

Advanced Scripting Techniques for Citrix

Handling Citrix server farms
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Citrix serverscan be grouped in farms. When load testing, you may want to connect to a Citrix server farm
rather than to a specific server. Thistype of setup load teststhe server farm and Citrix load balancing
rather than asingle server, which providesa more realistic load test.

To record a script that connectsto afarm, you must use an ICA file to connect. However, when a capture
takes place, a specific server (in the farm) must have a connection. Secify the correct ICA fileto connect
to the server farm as well as a specific server within that server farm. To verify that your script is
connecting to a server farm and not a specific server, assign the server name to one blank space when
validating the script. For example:

/* Declare Variables */
const char *Citri xServer e

const char *CitrixUsernane = "citrix";
const char *CitrixPassword = "~encr~657E06726F697206";
const char *Citri xDomain = "gacitrix2";

const int CitrixQutputMde OQUTPUT_MODE_NORVAL;

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE(" Orders. cpp");
Citrixlnit(4);

[* Citrix replay settings */

Ct xSet Connect Ti meout (90) ;

Ct xSet Di sconnect Ti neout (90) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Domai nLogi nl nfo(GitrixUsernane, CitrixPassword, Citrix-Domain);
Ct xSet | CAFi | e("PRD desktop.ica");
Ct xSet Enabl eCount er s( TRUE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;

Handling dynamic window titles

Some applications create windows whose titles vary depending on the state of the window. For example,
Microsoft Word creates atitle based on the default document name at the time of the window creation.

During replay, thisdynamic title can differ from the window title that wasrecorded, and the window is

not recognized. If thisoccurs, try the following stepsto modify the script:

1. Ensure that the Enable Wildcard Title Match check box is selected in the Citrix conversion options prior to
converting the recording.
In the Window Verification group of the Citrix Convert Options dialog box, ensure that the Enable Wildcard Title
Match check box is selected. This check box is selected by default. If you are working with a previously-converted
script, ensure that a CtxSetEnableWildcardMatching command exists in the script prior to the
BEGIN_TRANSACTION command and that the parameter is set to TRUE.

2. Verify whether there is an issue with dynamic window titles.
When a script fails on validation because the run time window title is different than the expected window title from the
recording, it is likely that you are dealing with a dynamic title issue that can be handled by this scripting technique. In
this case, the script fails on the CtxWaitForWindowCreate call.
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3. Identify a match “pattern” for the dynamic window title.
Note the error message that is returned during validation (or replay). The message indicates the expected window
title versus the window title from script playback. Examine the differences in the window titles to create a “match
pattern” that recognizes the window title, while ignoring other windows. A match pattern can be a simple substring of
the window title or a pattern string using wildcard characters such as ? (to match any single character) or * (to match
any number of characters). The examples below illustrate the different match patterns.

4. Insert a CtxSetWindowMatchTitle command prior to the CtxWaitForWindowCreate call for the dynamic
window.
When adding the SetWindowMatchTitle command, ensure that the first parameter contains the correct window
object and the second parameter contains the match string in double-quotes.

5. Validate the script to ensure the CtxWaitForWindowCreate command recognizes the dynamic window name.
Run the revised script through validation to ensure that the script succeeds. If the script does not validate
successfully, go to step 3 to determine if the match pattern is correct.

Example 1: Using a substring match

In thisexample, the Microsoft Word application generatesa dynamic title when the script isreplayed. The
dynamic nameisaconcatenation of the default document that Word creates at application startup with
the name of the application. The script is altered to reflect the fact that the string “Microsoft Word” is
always part of the window title:

/1 Wndow CW _13 ("M crosoft Wrd") created
Ct xSet W ndowivat chTitle( CW _13, “Mcrosoft Word” );
Ct xWai t For W ndowCr eat e( CW _13) ;

Example 2: Using a wildcard match with the* character

In thisexample, the SampleClientApp application generates a dynamic title when the script isreplayed.
The dynamic nameisthe name of the application followed by the name of the user, beginning with the
word “User”. The asterisk (*) wildcard is substituted for a given username, reflecting the pattern of
“SampleClientApp — User:” as part of the window title followed by an arbitrary user name:

/1 Wndow CW _13 ("Sanpl ed ientApp — User: John") created
Ct xSet W ndowivat chTitl e(CW _13, “Sanpl ed i ent App - User: *7 );
Ct xWai t For W ndowCr eat e( CW _13) ;

Example 3: Using a wildcard match with the ? character

In thisexample, the RandomValue application generatesadynamic title when the script isreplayed. The
dynamic nameisthe application followed by arandom single digit. The question mark character is
substituted for the single digit to reflect the pattern that begins“RandomValue: ", followed by single digit:

/1 Wndow CW _13 ("RandonVal ue: 0") created
Ct xSet W ndowivat chTitle( CW _13, “Sanple Application: ?7 );
Ct xWai t For W ndowCr eat e( CW _13) ;

Handling dynamic windows

During conversion, CtxWaitForWwindowCreate calls are added to the script for each named window
creation event. During replay, some dynamic windowsthat were in the capture may not appear, which
causesthe script to fail because a wait point times out. To avoid script failure in thiscircumstance,
comment out the CtxWaitForWindowCreate commandsthat may be referencing dynamic windows.

Handling dynamic windowsthat require user interaction

Some windowsthat require user action before normal script processing can proceed may appear
intermittently during replay. One example commonly encountered with Citrix isthe ICA Seamless Host
Agent window. Thiswindow, if it appears, requires user action or the script may fail.
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To work around thisissue, follow these steps:

1. Capture a session in which the dynamic window appears and the user performs the action to dismiss the window.
This may require multiple attempts to capture the window. Once this is captured in a recording, save the script as a
temporary script.

2. If the window did not appear in the primary script, extract the code snippet from the temporary script that acts on the
dynamic window and insert it into the real script. The code usually consists of a CtxPoint command and a CtxClick
command for this window. Insert the commands after the CtxWaitForWindowCreate command for the dynamic
window. In addition, extract and insert the Citrix window information object constructor call and delete call to the
relevant parts of the script, changing the object name to avoid conflicting with existing window objects. Ensure that
the additional code is not inserted between a CtxPoint command and a CtxClick command in the primary script.

3. Add a special CtxSetWindowMatchTitle command immediately before the CtxWaitForwindowCreate command. The
first parameter of the CtxSetWindowMatchTitle command should be the correct window object. The second
parameter contains a special wildcard match “*” that enables the CtxClick command to accept any window title,
which ensures that even if the matching window does not appear, the command still executes successfully.

4. If the window appears in the primary script, comment out the CtxWaitForwindowCreate command for the dynamic
window. Because the window itself may not appear, the CtxWaitForWindowCreate command should be commented
out.

5. Validate the script. If the validation is not successful, ensure that steps 2-4 were performed correctly.

In the following example’'s scenario, the ICA Seamless Window Agent window does not appear in the
primary script, but appearsintermittently when the primary script isreplayed, causing those replay
sessionsto fail. A second Citrix script, which includesthe window appearance, isrecorded and the
CtxPoint and CtxClick commands are extracted from thisscript and inserted into the primary script, with
the window object changed to match the object in the primary script. In addition, the Citrix window
object constructor call and delete call are added in the appropriate placesin the script, and the CtxClick
command ischanged to refer to thisobject. In the following example, the text in bold represents code that
was manually inserted into the location in the primary script where the window appearsin the secondary
script.

G xW *CW _99 = new Ct xW (0x10052, "I CA Seanl ess Host Agent", 0, 0, 391, 224);

Ct xSet W ndowivat chTitle( CW _99, “*~ );
Ct xPoi nt (190, 203);

Cxdick(Cw _99, 0, L_BUTTON, NONE);
Ct xPoi nt (300, 400);

delete CW _99; // "ICA Seanl ess Host Agent"

Handling unexpected eventsin Citrix

The CtxWindowEventExists and CtxScreenEventExists commands can be used to handle unexpected
window and screen eventsin Citrix scripts. When thereisa possibility of unexpected dialogs appearing or
unexpected screen events occurring, you must modify the script to respond to the changes and continue
the load test.

For example, if a script opensa Microsoft Word document that resideson anetwork, and that document is
already open by another network user, an unexpected dialog box appearsthat promptsthe user to choose
between continuing to open the document in read-only mode or to cancel it. To prevent script failure,
modifications can be made in the script to handle the dialog boxes that appear in this situation.

Generally, to handle unexpected events, you record two scripts. The first script containsarecording of the
expected events. The second script should include the unexpected events. Using the
CtxWindowEventExists and CtxScreenEventExists functions, create a conditional block of code that
handlesthe dialogsthat may appear.

Example
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The following script example showsthe additional script linesthat were added to handle a Word
document that isalready open by another user on anetwork. The added lines appear in boldface type.

/*
* capSavelllll-2.cpp
*
* Script Converted on June 21, 2004 at 01:04:17 PM
* CGenerated by Compuware QALoad convert nodule version 5.2.0 build 50
*
* This script contains support for the follow ng m ddl ewares:
* - Citrix
*

~

/* Converted using the follow ng options:

* General :

* Line Split : 132 characters
* Sl eep Seconds 1

* Auto Checkpoints : No
* Citrix

*  CGeneral Options :

* W ndow Verification : Yes
* Sessi on Ti meouts . Yes
* Connect Ti meout (S) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) : 30
* Pi ng Tineout (s) ;20
* Wait Point Tinmeout (S) : 30
* Include Wait Points . Yes
* Enabl e Counters : No
* I ncl ude Unnarmed W ndows : Yes
* Qut put Mode : Nor ral
* | nput Options :

* Conbi ne Keyboard | nput . Yes
* Conbi ne Mouse | nput : Yes
*

/
#define C TR X_CLI ENT_VERSI ON " 8. 00. 60000"
#define CITRIX_|CO VERSION  "2. 4"
#def i ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O

#endi f
extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)
{
/* Declare Variables */
const char *CitrixServer = "gaccitrix";
const int CitrixQutput Mode = OUTPUT_MODE_NORMAL;
[* Citrix Wndow I nformation Cbjects */
G xW *CW _1 = new CtxW (0x1001lc, "Warning !!", 107, 43, 427, 351);
CGxW *CW _2 = new C xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);
G xW *CW _3 = new C xW (0x5001c, "Please wait...", 111, 112, 418, 145);
G xW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice", 125, 198,
397, 127);
G xW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198,
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397, 127);
G xW *CW _6 = new Ct xW (0x4002e,
G xW *CW _7 = new CtxW (0x1003a,
CtxW *CW_8 = new Ct xW (0x10066, "I
G xW *CW _9 = new Ct xW (0x10052,
G xW *CW _10 = new Ct xW (0x1008c,
G xW *CW _11 = new Ct xW (0x1005a,
G xW *CW _12 = new Ct xW (0x2006a,
G xW *CW _13 = new Ct xW (0x10138,
G xW *CW _14 = new Ct xW (0x50036,
G xW *CW _15 = new Ct xW (0x1017e,
G xW *CW _16 = new Ct xW (0x20174,
G xW *CW _17 = new Ct xW (0x10058,
G xW *CW _18 = new Ct xW (0x2013e,
G xW *CW _19 = new Ct xW (0x1005a,
G xW *CW _20 = new Ct xW (0x3006a,
CGxW *CW _117 = new Ct xW (0x20172,
G xW *CW _118 = new Ct xW (0x30172,

-4, 649, 461);

SET_ABORT_FUNCTI ON( abort _function);

"Usr Logon. Cmd",
"t -2, 452, 645, 31);

"Program Manager",

"Cal cul ator",

" Shut
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0, 456, 161, 25);

CA Seam ess Host Agent",
0, 0, 641, 481);
, 115, 0, 405, 457);
", 2, 49, 205, 408);

200, 186, 156, 287);
", 112, 116, 416, 248);
"M crosoft Wrd", -4, -4, 649, 461);
"Open", 19, 23, 602, 387);
"*M crosoft Word", -4, -4, 649, 461);

", 113, 114, 305, 26);

66, 66, 261, 253);
", 2, 49, 205, 408);
Down W ndows",

"File In Use", 144, 127, 352, 179);
"11111111 (Read-Only) -

DEFI NE_TRANS_TYPE("capSavelllll-2.cpp");

Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
DO Set TransactionStart();

Ct xConnect (Citri xServer,

Ci trixQut put Mbde) ;

/1 Wndow CW _1 ("Warning !!") created 1087837356. 454

Ct xWai t For W ndowCr eat e(CW _1, 2125);

DO_MBLEEP(1891) ;
Ct xPoi nt (246, 267);

DO MBLEEP( 453) ;

Ct xMouseDown( CW _1, L_BUTTON, NONE,

Ct xMouseUp(CW _1,

DO_MSLEEP( 63) ;
/1 Wndow CW _14 ("M crosoft Word")

L_BUTTON, NONE, 247, 267);

/11087837358. 797

246, 267); // 1087837358.797

/11087837359. 032

created 1087837397. 390

0, 0, 391, 224);

111, 96, 418, 193);

M crosoft Word",

-4,
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Ct xWai t For W ndowCr eat e( CW _14, 141);

DO_MBLEEP( 78) ;
CW _14->setTitl e("Documentl - Mcrosoft Wrd"); //1087837397. 468

/1 Wndow CW _13 ("") destroyed 1087837397. 468

DO_MBLEEP( 2468) ;
Ct xPoi nt (37, 50); //1087837400. 218

DO _MBLEEP( 282) ;
CtxClick(CW _14, 203, L_BUTTON, NONE); //1087837400. 421

/1 Wndow CW _15 ("Open") created 1087837400. 764
Ct xWai t For W ndowCr eat e( CW _15, 344);

DO_MBLEEP( 1656) ;

Ct xPoint (132, 99); //1087837402.671

DO_MBLEEP( 250) ;
Ct xDoubl eCl i ck(CW _15); // 1087837402. 874

DO_MSLEEP( 109) ;
DO_MSLEEP( 1953) ;
Ct xPoi nt (247, 197); //1087837404.827
/1 Wndow CW _15 ("Open") destroyed 1087837404. 827
i f(CtxW ndowEvent Exi st s( EVT_STR_CTXW NDOACREATE, 3000, CW _16))
Begi nBl ock() ;
Ct xPoi nt (337, 265); //1087837404.905

/1 Wndow CW _16 ("11111111 - Mcrosoft Wrd") created

1087837404. 905

Ct xWai t For W ndowCr eat e( CW _16, 31);

/1 Wndow CW _14 ("Documentl - Mcrosoft Word") destroyed

1087837404. 905

DO _MBLEEP( 7547) ;
CtxPoi nt (628, 9); //1087837414.592

DO_MBLEEP(2141) ;
Ctxdick(CW _16, 281, L_BUTTON, NONE); //1087837414.873

DO_NMBLEEP( 234) ;
/1l Wndow CW _16 ("11111111 - Mcrosoft Wrd") destroyed

1087837415. 108

Ct xPoint (113, 93); //1087837418.779

/1 Wndow CW _17 ("") created 1087837418. 779
EndBI ock()

/1]l ReadOnly Code Start

104

el se
Begi nBl ock() ;



QALoad Online Help

/1 Wndow CW _117 ("File In Use") created 1087840076. 599
Ct xWai t For W ndowCr eat e(CW _117, 578);

DO_MSLEEP( 2360) ;

Ct xPoi nt (358, 283); //1087840079.068

DO _MBLEEP( 125) ;
CtxClick(CW _117, 281, L_BUTTON, NONE); //1087840079. 365

DO_MSLEEP( 109) ;
/1 Wndow CW _117 ("File In Use") destroyed 1087840079. 458

/1 Wndow CW _118 ("11111111 (Read-Only) - Mcrosoft Wrd") created
1087840079. 521

Ct xWai t For W ndowCr eat e( CW _118, 63);

/1 Wndow CW _115 ("Docunmentl - Mcrosoft Wrd") destroyed
1087840079. 521

DO_MBLEEP( 4766) ;
Ct xPoi nt (631, 3); //1087840084. 490

DO _MBLEEP( 203)
CtxClick(CW _118, 250, L_BUTTON, NONE); //1087840084. 740

DO_MSLEEP(93);
[/ Wndow CW _118 ("11111111 (Read-Only) - Mcrosoft Wrd")
destroyed 1087840084. 833

DO_MBLEEP( 2407) ;
Ct xPoi nt (34, 465); //1087840087.333

EndBl ock();

/1] ReadOnly Code End

DO _MVBLEEP( 1063) ;

DO _MBLEEP( 484)
CtxPoi nt (112, 93); //1087837419. 654

DO _MBLEEP( 406) ;
Ct xDoubl eCl i ck(CW _9); // 1087837419. 904

/1 Wndow CW _9 ("Program Manager") destroyed 1087837440. 122
/1 Wndow CW _7 ("") destroyed 1087837440. 138
DO _Set Transacti onC eanup() ;

Ct xDi sconnect ();

END_TRANSACTI ON() ;

delete CW_1; // "Warning !'!"
delete CW_2; // "Log On to W ndows"
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delete CW _3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW _5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"

delete CW_7; [/

delete CW _8; // "ICA Seanl ess Host Agent"
delete CW _9; // "Program Manager"

delete CW_10; // ""

delete CW _11; //

delete CW _12; //

delete CW_13; // ""

delete CW _14; // "Mcrosoft Wrd"

delete CW _15; // "Open"

delete CW_16; // "11111111 - Mcrosoft Wrd"
delete CW _17; // ""

delete CW _18; // "Calcul ator”

delete CW _19; // ""

delete CW _20; // "Shut Down W ndows"

delete CW _117; // "File In Use"
delete CW _118; // "11111111 (Read-Only) - Mcrosoft Wrd"

CitrixUninit();

REPORT( SUCCESS) ;
EXIT();
return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf o)
{
RR_printf("Virtual User ABORTED.");
CitrixUninit();
EXIT();
}

Moving the Citrix connect and disconnect outside the transaction loop

If your load testing requirements for Citrix include creating extended logon sessions, in which the user
remains connected to the Citrix server between transactions, review the following tipsfor recording and
script development.

Recording

Perform the following steps during the recording processin order to prepare for moving the connect and
disconnect actions outside the transaction loop:

1. Inserta comment such as “Logged in to Citrix” after the Citrix logon but before any windows have been opened.
2. Ensure that all application windows are closed before disconnecting from the Citrix session.

3. Insert a comment such as “Ready to log off Citrix” before the Citrix logoff sequence is initiated. Ensure that the first
comment is added after the user has logged on and closed all login-related dialog boxes, but before any applications
are started. Similarly, the second comment must be placed after all applications have been closed, but before the
user logs off.

Scripting

Comment out the BEGIN_TRANSACTION and END_TRANSACTION callsand add new
BEGIN_TRANSACTION and END_TRANSACTION calls at the location where the comments from steps1
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and 3 above were placed. Comment out the callsinstead of deleting them so that the original location of
these commands can be determined for debugging purposes.

Also comment out the DO_SetTransactionSart and DO_SetTransactionCleanup calls.

Using the CtxWaitForScreenUpdate command

In some situations, awindow may vary in how long it takesto refresh on the screen. For example, the
Windows Sart menu isan unnamed window that can take varying amounts of time to appear, depending
on system resource usage. To prevent playback problemsin which a mouse click does not synchronize with
itsintended window, insert the CtxWaitForScreenUpdate command in the script after the action that
causesthe window to appear. The parameters for the CtxWaitForScreenUpdate command correspond to
the X and Y coordinates and the width and height of the window. Thiscommand ensuresthat the window
has enough time to display before the mouse click.

Java
Overview

QALoad does not support recording of Java scripts. Instead, Java scripts are created from script templates
that you useto create a stub script that you can then edit manually. Templates are saved in the

QALoad\ M ddl ewar es\ Java\ Tenpl at es directory. QALoad suppliesfour default templates. QALoad uses
atoken nameto represent the classpath — when you create a new Java script, QALoad simply replacesthe
token <cl assnaneher e> with the class/script name you assign. You can also install additional templates
using the <cl assnaneher e> token if you wish.

Following isan example of a Javatemplate with the classname token (in bold):

i nport com conpuwar e. qacent er. gal oad. EasyScri pt. *;
public class <cl assnanehere> inpl ements EasyScri pt

{

[** optional - O ass nethod runs once for each script when class is | oaded */
public static void setup QALoad Test () throws Exception

{

}

Use the Script Development Workbench to create a new EasyScript for Java script from the provided stub
scripts.

Using my script from a previousversion of QALoad

Accessing JavaDoc

QALoad provides JavaDoc for your reference. To accessit from the Script Development Workbench menu,
choose Help>EasyScript for Java: JavaDoc from a Java session.

Creating a Java Script

To create a Java script for QALoad :

1. With a Java session open, choose File>New from the menu.

2. Inthe File area, click on the Middleware tree item.
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3. Inthe Filename field, type a name for your new Java script. Note that Java file names do have special requirements,
and QALoad will enforce those requirements. For example, Java file names cannot contain spaces. If you try to
include a space in your file name, QALoad will give you an error prompt.

4. Click OK. The Create Java Script dialog box opens.

5. Under the Script field is a selection box listing all the templates available in your
\ QALoad\ M ddI ewar es\ Java\ Tenpl at es directory. QALoad provides four default templates. If you click on a
template name, a sample is shown in the right pane. The four templates are:

= longformat — Provides all required and optional methods.

= new class— Creates a class associated with the script.

= old format — Shows modifications needed to run legacy scripts.
= short format — Provides only the minimum required methods.

Select the template that best suits your needs and click OK. QALoad creates a stub script by the name
you designated and opensit in the Workbook pane for editing.

6. Edit your script as necessary. You can use QALoad's Java Script Options dialog box to edit some script attributes.
Note: The main call in the script is used for debugging proposes and is not executed in the Conductor.

Oracle
Oracle recording options

User Started: Select thisoption if you would like to start your application manually for recording, either
before or after you start recording. Because thismethod may fail to record your application’sinitial calls,
Compuware recommendsyou use the Automatic option instead. Select the User Sarted option when you
do not know the full application startup name and command option parameters or when the application
spawns off processesthat generate traffic that you want recorded.

Note: If you choose this option and the application under test generates traffic before the first Windows
screen displays, you must also select the Capture Initialization Phase check box on the Workbench
Configuration tab of the Configure QALoad Script Development Workbench dialog box.

Automatic: Select thisoption for QALoad to automatically start your application when recording, allowing
you to record early application startup activity. Thisisthe recommended method of capturing API calls,
because it takes advantage of QALoad’s enhanced abilitiesto handle various multi-threaded programming
techniques. Select this option to record traffic from just one application. Thisoption limitsthe recording
output to just the traffic generated by the application, not including the traffic that is generated by
processes spawned by the application.

Command Line: If you chose Automatic Program Startup, enter the command line of your Oracle
application. You can also use Browse to locate your application.

Working Directory: Enter the working directory of your Oracle application.
El Note: If you entered the full path in the Command Line field, thisfield isfilled in automatically.

Oracle conversion options
Database Paths, Includes: Enter the location of your Oracle database includes.
Database Paths, Libraries: Enter the location of your Oracle database libraries.

Variablization (ActiveData) Enable: Select thisoption to enable ActiveData for Oracle during conversion.
Thisoption isenabled by default. For more information, click ActiveData for Oracle.

Minimum Characters: Enter the minimum number of charactersto match for auto-variablization.
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PostCapture: Fetch Iteration Override: Type the number of fetch iterations allowed while recording a
script to control the amount of data fetched during playback. To fetch all data, type: 1000000.

ActiveData for Oracle

ActiveData for Oracle

Oracle variablization is a powerful scripting assistant that provides automatic correlation of data valuesin
your script (auto-variablization) and letsyou use a datapool asthe source of data values (manual-
variablization).

Auto-variablization

When you enable auto-variablization, QALoad correlates the data values produced by the execution of
recorded QL statementsand assigns a single source variable to matching bind and static variables that
subsequently use the value. Auto-variablization will only target a capture file's bind variables and
embedded static datain recorded SQL statements as receivers of source variables. Source variables will be
automatically generated based on the capture file's PostBind data, Fetch data, and embedded Satic datain
QL statements. Source variables from PostBind data will be generated only if the PostBind data belongsto
one of these OCI bind data types:

OCI7 Bind Data Type OCI8 Bind Data Type

3 QLT INT QLT INT
4 QLT FLT QLT FLT

68 SQLT_UIN SQLT_UIN

1 QLT _CHR QLT _CHR

5 QLT _STR QLT STR

96 QLT _AFC QLT _AFC

97 QLT _AFC QLT _AFC

11 QLT RID SQLT_RID Not Applicable

in OCI8

Source variables from Fetch data will be generated only if the Fetch data belongsto one of the above OCI
datatypes or one of the following:

OCI7 Fetch Data Type OCI8 Fetch Data Type

6 SQLT VNU QLT VNU

2 SQLT_NUM SQLT_NUM
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Satic data embedded in SQL statementswill be used as source variable or receiver of a source variable only
when the SQL statement statesa SELECT, INSERT, UPDATE or DELETE operation. SQL statementsthat
contain stored procedures (e.g. BEGIN...) will be excluded.

Auto-variablization occurs by default in QALoad, but you can turn it off by clearing the conversion option
Variablization (ActiveData) on the Oracle Convert Optionstab. If you choose to use automatic
variablization, you can then use manual-variablization to change a source variable previously determined
by auto-variablization to datafrom alocal or central datapool.

Manual Variablization

Manual variablization allows you to change the source of variablesidentified through auto-variablization
to use data from central or local datapools. You use the variablization tree-view and the options available
from the tree-view to view and change source variables.

Manual variablization islimited to changing the source variablesto data that was prepared from alocal
datapool or conductor (central) datapool. Once changed, all (but not individual) source variables may be
changed back to the original source variables.

Why use ActiveData for Oracle?

I To avoid duplicate key errors which can occur during playback when the data relationships hidden (implied)
within a set of Oracle SQL statements are not recorded. For example, a recorded Select SQL statement may
include the Oracle nextval expression to get the next sequential unique number in the database. The returned value
from the expression is used for the primary key in a subsequent Insert statement. The primary key is associated with
a bind variable. The value of the bind variable is recorded and noted in the QALoad script. When the script is played
back, the returned value from nextval will naturally be different from the value of the bind variable. The Insert SQL
execution incurs a duplicate key error from the Oracle server.

Oracle variablization preventsthiserror by providing alogical relationship between the returned data
from the Select statement and the data for the Insert bind variable. The datarelationship is established
through a source variable.

I Toreduce diagnostic time for playback data issues, especially when dealing with large scripts. Using a single
source variable for script variables that have the same data value reduces the amount of debugging time that would
have been spent on multiple script variables. Additionally, the Compare Tool aids you in debugging data issues by
highlighting SQL and data differences that could influence the load test of two similar capture files.

Variablization menu

Accessthe Variablization menu from the Script Development Workbench's Session menu, or by right-
clicking from the variablization tree-view.

Create/ Edit a source: Opens atree-view of your variablized
statementsand their sources.

Show Capture Difference: Accessesthe Compare Tool, where you
can choose a capture fileto compare to the current capture file and
have the differencesin SQL statementsand bind data highlighted for
your comparison within the variablization tree-view.

Revariablize: Deletes all manually generated source variables and re-
executes auto-variablization. Note that datapool sources may not be
changed back to PostBind, Fetch, or Satic data unless you select this
option.

Remove all sources: Deletes all source variables from the script's.var
file.

Show SQL statement: Provides a detailed view of the highlighted
NL statement. The detailed view will display associated Bind and
Column data (from the Execute statement), associated PostBind data, and associated Fetch data.
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Hints: Opensthe Oracle Variablization Hintsonline help.
Word wrap: Showsthe complete SQL statement in wrapped format. Thisis selected by default.

Display options: Allowsyou to change display optionsto one of the following: Only statementswith bind
variables, Unsourced Bind statements, or Show all SQL statements (default).

The Refresh the current view option will re-draw the tree-view after a source ismanually changed.
Save the Variablization VAR file: Saves any changesto the script's .var file.
Save and Convert: Saves changesto the .var file and re-converts the script.

Save and Convert As: Saves changesto the .var file and promptsyou to save your script under anew name
before re-converting it.

Variablize

Use thisdialog box to variablize a file or to compare two similar files. The results are displayed in atree-
view from which you can manually variablize the file or view the differences between the two files. When
you compare two files, the differencesin SQL statementsand bind data are highlighted within the
Variablization tree-view.

Variablize the following capture file: Liststhe path and name of the currently selected capture file (.cap).

Compare and Variablize with the following file: Navigate to the capture file you'd like to compare to the
currently selected capture file.

Variablize: Variablizesthe file and displaysthe recorded SQL statements, bind variables, static variables
embedded in SQL statements, data values and the sources of data values as determined by auto-
variablization.

Cancel: Closesthe dialog box without making any changes.

Source Details

Displays details about the source of the selected variable, and allows you to replace the source with data
from acentral or local datapool.

Name: Liststhe name of thefield in the script that was variablized.
Value: Liststhe value assigned to the variablized field.
Line #: Liststhe script line where the field islocated.

(Default) From Postbind/Fetch/Static data: If thisoption is selected, the source of the variable was
determined by auto-variablization.

Source variable name in Convert script: The name assigned to the variable by auto-variablization, or
when replaced by a datapool variable.

From datapool: Select thisoption to change the sourceto a central or local datapool.
Field Number: Secify the column number in the datapool fileto use asthe source.

Advanced Options: Click to open the ActiveData Advanced Source Options dialog box where you can
format the source before using it, if necessary.

Display values matched by auto-variablization: In thisarea, click the appropriate button to determine
which valuesto display: Sources, Matching values, or Matching names and values.

Match exact: Select if the source must be an exact match, or de-select to use the source for a sub-string
search.
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Update Source: Click to update the variable source according to the settingson thisdialog.
Update ALL: Click to usethe newly created source variable for all itemsin the list area.
Delete Source: Click to delete the variable and all itsreferences from the tree-view.

Quit: Click to cancel without saving any changes.

Comparing files

The Oracle Variablization Compare Tool comparestwo similar capture filesand highlightsthe differences
in SQL statementsand bind data and highlightsthem in the Variablization Tree View.

Why usethe Compare Tool?

The Compare Tool can help you debug dataissuesin your transaction that may cause load test problems,
especially in large scripts. With the differences highlighted in awindow display, you can quickly determine
if manual variablization iswarranted for specific variables. Manual variablization can help you work
around dataissuesthat influence load tests.

To use the Compare Tool:

1. Inthe Workspace pane, right-click on the first capture file you want to compare and select Variablize from the
shortcut menu. The Variablize dialog box opens, displaying the path and name of the selected file.

2. Select the Compare and Variablize with the following file check box, and then navigate to the capture file you
wish to compare against the first selected file.

3. Click the Variablize button. A new tab opens in the Script Development Workbench, presenting a tree-view of the
data. Differences in SQL statements and bind data are highlighted.

4. View differing values by clicking on a highlighted bind variable or SQL statement. The Show Capture Difference
window will open, listing the value used in each file.

5. If you don't need to change the data, click OK to be returned to the tree-view. If you need to change the source of a
bind item to a datapool variable, click Go to Source Display. The Source Details (for bind data) window or Show
SQL Statement (for SQL statements) window opens.

Change the source of any variables to call datapool items.

Save the .var file and convert your capture file to build an updated script by right-clicking and selecting Save and
Convert or Save and Convert As.

Setting up QALoad to run Oracle scriptson UNIX

After installing the QALoad UNIX Player and utilities, you should ensure that the following environment
variables are set prior to starting the Player Agent (loadagent):

Platform Environment Value

Variable

All Platforms: ORACLE HOME <pat h>/ or acl e/ pr oduct/ <ver si on>

TNS ADMIN <l ocation of config files>
ORACLE SD <oracl e instance name
Linux: LD_LIBRARY_PATH <playerdir>/1ib: <ORACLE_HOVE>/1iDb
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olaris: LD_LIBRARY_PATH <playerdir>/1ib: <ORACLE_HOVE>/1iDb

Setting environment variableson UNIX systems depends on your login shell. For example:
! For ksh: export ORACLE _HOVE=/ or acl e/ product/8.1.6
! For csh: set env. ORACLE_HOVE /oracl e/ product/8.1.6

The ORACLE HOME environment variable pointsto the directory where the Oracle workstation software
has been installed. The TNS ADMIN environment variable should point to the location of the client
and/or server config files. ORACLE_SD should be set to the name of the Oracle instance. For each UNIX
platform, update the appropriate library path variable to include the library directory for the particular
version of Oracle.

Scriptswill automatically be downloaded to the Player machines by the Conductor and compiled, if
necessary, at test execution time.

During the automatic script download and compile, if a script compile error occurs, a scriptname.err file
will be generated in the scriptsdirectory.

To compile a script by hand, use the Rmake command. The syntax is as follows:
Rmake <scriptdir>/<scri pt name>
or

Rmake <scriptdir>/<scri pt name>

Oracle command reference

QALoad provides descriptions and examples of the various commands available for an Oracle script. For
details, refer to the Language Reference Help section for Oracle OCI Version 7, General Oracle, or Oracle
OCI Version 8.

OFS

Recording from Oracle Forms Server

QALoad supportsrecording Oracle Forms 10g, 9i, and patched 6i (versions 6.0.8.14 and up) applicationsin
HTTP mode (also called Serviet mode), Forms 6.0 and 6i applicationsin socket mode, and SS_-enabled
Oracle Forms 9i and 10g applications. These recording types are described briefly below.

Recording Servlet Mode

Oracle 9iASand Oracle Application Server 10g use HTTP to send Forms data acrossthe network. To record
in Servlet mode, select the appropriate Serviet Mode option in the Record Optionsdialog box before you
start recording your application.

Note: When using server-side recording, you must perform stepsto configure the server. See Using server-
side recording for more information.
Recording SSL Mode

To record an OFS Servlet Mode application in SS. mode, select the appropriate Servliet mode option in the
Record Optionsdialog box, and enter the Jnitiator certDB file that the application uses. The certDB file
verifiesthe SSL Certificate Authority on the client side prior to the Forms connection.
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Note: SSL mode is not available with server-side 9i recording.

Recording Socket Mode

For Socket Mode recording, QALoad must start your application for you through your browser. Before
recording, enter the URL of the Forms applet page in the URL field, and the Forms Server port in the Port
field. If you leave the Port field blank, or enter an incorrect port number, your recording will only result in
an empty capture file. You may leave the URL field blank, but will be prompted for the Forms applet page
on theinitial browser page. From the applet page, click thelink to your Forms application. QALoad will
take over recording at this point.

Using server-side recording

For Forms applicationsrunning in Oracle 9iAS you can use server-side recording, which avoidsissuesthat
can be encountered with some server configurations. Server-side recording creates a script recording by
using the Forms server's own capabilitiesto record transactions.

To enable server-side recording, select the 9i Server-Side Recording check box on the Oracle Forms Server
Record Optionsdialog box and provide the URL of the ListenerServlet in the ListenerServlet field.
Server setup

Before recording a script using server-side recording, you must first modify the server configuration so that
QALoad can communicate with the server properly. Once the server modifications are complete, recording
and playback are the same as for standard OFS scripts.

To prepare the Forms server for server-side recording:

1. Copythe of snessage. j ar file from the \ QALoad\ d asses directory of the QALoad installation on the client
machine to the \ FORMS90\ JAVA directory of the Oracle 9i Application Server installation on the server machine.

2. Add a new section of configuration parameters to the f or msweb. cf g file in the \ FORMS90\ ser ver directory of the
Oracle 9i Application Server installation. Use the following format, substituting your own information for the items in
boldface type:

[ MsgBI K]

fornrtestl. fnx

useri d=scott/tiger @asdb

archive_jini=f90all _jinit.jar, OfsMessage.jar

archi ve_i e=f90al | . cab, Of sMessage. j ar

archive=f90al | .jar, Of sMessage. j ar

f ormsMessagelLi st ener=oracl e. forms. i server. Messageli st ener
recordFi |l eNane=c:\tenp\is

3. Wen you begin to record, append a config parameter on the initial browser page's URL, as shown in boldface type in

the following sample URL:
http://ntsap45b: 7779/ f orns90/ | 90ser vl et ?confi g=MsgBl k

Oracle Forms Server Recording Options

QALoad recordsthrough your default browser.

Connections

Formsversion: Select your Oracle Forms Server version. This parameter must match the version of
WebFormsyou are using or you will not be able to record. You can select:

I 10g Servlet - for Oracle Application Server 10g
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I 9i Servlet - for Oracle 9i Application Server

I 6i Servlet - for version 6i Servlet Applications

I 6i Servlet (11i) - for version 6i Applications running in the 11i e-BusinessSuite

I 6i Socket - for version 6i Applications in Socket mode

I 6.0 Socket - for Forms 6.0
Enable server-side recording: Select to enable Oracle Forms 9i server-side recording.

Listener servliet URL: Typethe URL of thelistener servlet that isused by the application under test.

Use SSL: Select thisoption if the application uses Forms Version 9i and the application is SS.-enabled.

Certificate file: For SSL. mode only. Type the name of, or browse for, the Oracle Jnitiator's certDB
filethat islocated on the client machine. The certDB file isused by Oracle 9i to verify the SSL
Certificate Authority on the client side prior to the Forms connection.

Socket URL: For socket connectionswith Oracle Formsversions 6i or 6.0, enter the URL to initiate your
applet. If you are recording from 9i, thisfield isunavailable.

Port: If your Oracle Formsversion isanything other than 9i, type the port number on your Oracle Forms
Server application server for QALoad to listen on. Thisisthe same port asthe Formslistener (usually 9000).

To determine the server port:

Start the WebForms application in the browser.
2. Once the application has started, choose the menu option View>Source.

3. Look in the source code for a line that resembles this:
<PARAM NAME = "serverPort" VALUE ="9000" >. This value is the server port.

Additional Jar Files

Override application defaults: If you need to use Java resources other than those that are your
application's defaults, select the check box and then click Add to navigate to the appropriate JAR files and
add them to thelist.

Oracle Forms Server conversion options

General

Stop running when server messages indicate errors: Select to check server messages for errors. If this
option isselected, the script stopsrunning if errors are encountered. If thisoption isnot selected, the script
ignores errorsand continues.

Stop only if server message matches specified string: Select to allow script failure only if the
specified server message isreceived. Thisoption isavailable only if the Stop running when server
messages indicate errorsis also selected.

Message: Type a string to match against server messages, and select one of the following match
types:

contains: Match based on the specified characters appearing anywhere in the message.
isexactly: Match based on the specified complete error message name.

beginswith: Match based on the specified characters appearing at the beginning of the
message.

endswith: Match based on the specified characters appearing at the end of the message.
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Socket Mode

Send heartbeat every [n] minutes: Type the number of minutes between each Forms 6i heartbeat
message. Compuware recommends using avalue of 4 or more to prevent socket usage issues.

Simulate an Oracle Applications 11i Login: Select to simulate an Oracle Applications 11i login viaa
Personal Home Page. Then complete the following three fields:

HomePage URL: Type thelocation (URL) of the Personal Home Page.
Userid: Typetheuser nameto be used on the Personal Home Page.
Password: Type the password for the user name that is specified abovein the Userid field.

Post Capture Options: Opensthe OFSPost Capture Options dialog box where you can processa WWW
filethat ishexadecimal encoded (proxycap). Thisproduces a new cap file, postcapweb file, longcap file,
and sortedcap. This process overwritesthese fileswhen they already exist.

Note: Before using Post Capture processing, you must select the appropriate Forms version in the Oracle
Forms Server Record Options dialog box.

Checkpointsin Oracle Forms Server scripts

Easy <cript for Oracle Forms Server supports QALoad's automatic middleware checkpoint timingsin both
HTTP and socket modes. Default checkpoints (Begin/End Checkpoint pairs) are not supported.

Automatic checkpoints are enabled from the Conductor's Timing Options column on the Script
Assignment tab and are enabled on a script-by-script basis.

At playback, automatic checkpoints are executed during the ofsSendRecv statement.

Forms validation/playback debugging options

Debug data

When the Debug Data option isenabled on the Configure Script Development Workbench dialog box for
validation, or the Conductor's Debug Trace option isenabled for playback, executed script statements will
be displayed. For example:

VU 0 : Line:90, ofsSetWndowSize( "FORMAN NDOW ,6, OFS _ENDMSG 137, 750, 600 )
VU 0 : Line:91, ofsActivateWndow "W NDOW START_APP" , 11, OFS_ENDMSG 247 )
VU 0 : Line:92, ofsShowW ndow "W NDOW START_APP" , 11, OFS_ENDMSG 173 )

VU 0 : Line:93, ofsFocus( "BUTTON' ,51, OFS _ENDVMSG 174 )

VU 0 : Line: 94, ofsSetWndowSi ze( "FORMAN NDOW ,6, OFS ENDMSG 137, 750, 600 )
VU 0 : Line:95, ofsSendRecv( 1) //dientSegNo=2| MsgCount=6

Oracle Forms Server method reference

QALoad provides descriptions and examples of the various methods and functions available for an Oracle
Forms Server script. For details, refer to the Language Reference Help section for Oracle Forms Server.

Using the certDB Hle for OFS Replay

In some Oracle Forms Server environments, the certificates needed for the SS. handshake with the server
are not in the default wallet used during replay. This causesthe SS. handshake to fail.

You can use the certDB file used by Jnitiator for OFSreplay. To do thisfor Sript Validation, place the
certdb.txt filein the BinaryFles directory.
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To use the certDB file for OFSreplay in Conductor:

1. Inthe Conductor's Script Assignment tab, select a script in the Script column.

2. Click Browse =] . The External Data dialog box appears.

3. In Attached Files, click Add. The Add Attached File dialog box displays.
4. From the BinaryFiles folder, select certdb.txt, then click Open.

5. Click OK.

Advanced Scripting Techniques

Understanding the C++ script

Oracle Forms Server scripts are produced for Oracle Forms, 6.0, 6i, and 9i (Release 2 and later) recordings.
The C++ script executes OFSrelated statements by passing the statementsin the script DLL to the OFS Java
enginethat performstheclient activitiesand the client communication with the server. Because the C++
script statements are directly tied to corresponding methodsin the OFSJava engine, modificationsto the
script statementsare limited to changing the property parameter values through variablization.

An OFSC++ script containsthree main sections: Connection, Application Body, and Disconnect. The
QALoad transaction loop includes all three sections by default. The transaction loop can be moved using
the guidelines described in Moving the OFStransaction loop. An internal auto checkpoint iscreated
during connection statementsand transmission statements.

The C++ script statements are a condensed version of the Java-style script statements. The C++ script
statements show the GUI controlsin the OFSapplication and the control properties, which are either
control attributes or activities. For example:

of sClickButton( "BUTTON', 52, OFS_ENDMSG 325 );

In thisexample, the user clicks (property 325) a button ( control ID 52). OFS ENDMSG isaflag that
indicatesthat the GUI activity endsthe current OFS M essage.

QALoad also allows OFSand WWW statements from a Universal session to be scripted in the C++ script,
providing the ability to play back WWW and OFSstatements.

Connection statements

The connection script linesin the C++ script vary depending on the type of Forms connection mode that is
active. You choose the Forms connection mode on the Oracle Forms Server Recording Options dialog box.
Formsconnection modesinclude server-side recording, HTTP, HTTPS, or socket.

Server-side recording islimited to applicationsthat use Forms 9i (applicationsrunning in Oracle 9iAS
Release 2 and above). HTTP connection mode is available for applicationsusing Forms 9i and for
applicationsusing the patched Forms 6i version configured with the HTTP servlet. HTTPS connection
mode isstrictly for SS_-enabled applicationsthat use Forms 9i. Socket connection mode isfor applications
that use Forms 6i and lower versions, such as Oracle 11i.

Server-side recording connections

Server-side recording mode containsonly one connection statement. The function that isused —
ofsSetServletM ode — containsthe listener servlet value that you entered on the Oracle Forms Server
Recording Optionsdialog box. The first parameter definesthe HTTP or HTTPS configuration of the
application environment. The second parameter definesthe name of the Forms Listener Servlet used by the
application. To connect, QALoad internally invokes Oracle’s dispatch callsusing the two parameters.
Oracle’'s proprietary classes provide the implementation for the HTTP or HTTPS connection. For example:

of sSet Ser vl et Mode( OFS_HTTP, "http://ntsap45b: 7779/ fornms90/1 90servl et" );
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HTTP connections

HTTP connection mode contains multiple connection statements. To connect, QALoad internally performs
Java callsto accomplish the following tasks:

! Define HTTP header properties

I Connect to the Forms Servlet (an HTTP-GET request)

I Set the parameters of the Forms Listener Servlet

I Connect to the Forms Listener Servlet (an HTTP-GET request)
I Set additional HTTP header property for the Listener Servlet

I Connect to the Forms Listener Servlet (an HTTP-POST request). The last connection statement also initiates the
required Forms “handshake” and determines the Forms encryption used by the application environment.

For example:

of sSHTTPSet Hdr Pr operty(" User-Agent", "Javal.3.1.9" );

of SHTTPSet Hdr Property("Host", "ntsap45b: 7779" );

of SHTTPSet Hdr Property("Accept"”, "text/htm , inage/gif, inmage/jpeg, *; q=.2, "*/*; g=. 2"
)

of sHTTPSet Hdr Pr operty(" Connecti on", "Keep-alive" );

of sHTTPConnect ToFor nsSer vl et (

"http://ntsap45b: 7779/ f or n690/ f 90ser vl et ?i f cnd=st art sessi on" );

of SHTTPSet Li st ener Servl et Par ms( " ?i f cnd=get i nf 0& f host =C104444D01&i fi p= "192. 168. 234. 1"

)

of sHTTPConnect ToLi st ener Servl et ( "http:// ntsap45b: 7779/ f orms90/ 1 90servlet");
of sSHTTPSet Hdr Pr operty(" Content-type", "application/ x-ww-formurl encoded" );
of SHTTPI ni ti al For msConnect () ;

HTTPSconnections

HTTPSconnection mode usesthe same connection statementsas HTTP mode. To connect, QALoad
internally performsthe same tasksasthe HTTP connection mode plusit performsthe SS. connection
when the ofsHTTPSDoSS. . Handshake function iscalled. This statement is positioned in the script before
the ofsHTTPConnectToFormsServlet function.

Socket connections

Socket mode containsonly one connection statement. The function that isused —ofsConnectToSocket —
containsthe port number and the URL you entered on the OFSRecording Optionsdialog box to start OFS
capture. The port value isthe port on which the Forms Server directly listens for Formstraffic. To connect,
QALoad uses Java callsto open a Java socket using the parameters, initiate the required Forms "handshake”,
and determine the Formsencryption used by the application environment. For example:

of sConnect ToSocket (" 10. 10. 0. 167", 9002 );

Application statements

The application statementsin the C++ script consist of property statementsand transmission statements.
Property statements describe the attributes and activities of GUI controlsin the application. Transmission
statements send the GUI controlsand their properties as Forms Message datato the server. Thereisonly
onetransmission statement: ofsSendRecv. QALoad creates an internal auto checkpoint when this statement
isexecuted. In the following example, the first two (property) statements set the location and size of a
FormWindow GUI control. The ofsSendRecv statement sendsthe GUI control propertiesto the server.

of sSet W ndowLocati on( "FORMAN NDOW, 6, OFS _ENDMSG 135, 0, 0); /1 Property
of sSet W ndowSi ze( " FORMA NDOW, 6, OFS_ENDMSG 137, 650, 500); /1 Property
of sSendRecv(1 ); //Transni ssion

Parameters of a property statement:
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The parameters of a property statement are arranged in the following sequence:
1. Captured control name. If the name is not available, this value is the class name to which the control belongs.
2. Captured control ID.

3. Action type. This flag indicates if the property is to be added to the current Forms Message or if the property ends
the current Forms Message. During playback, each control is treated as a Forms Message. When the current
Message ends, QALoad translates the control and its properties to binary format. The valid values are:

= OFS ADD - add the property to the current Message.
= OFS ENDMSG —add the property to the current Message and end the Message.
= OFS STARTSUBM SG — add the property of the succeeding nested Message to the current

M essage.
4. Property ID. The Forms version-specific ID of the property.
5. Property value. Captured value of the property (optional)
6. Property value. Captured value of the property (optional)

For example:
of sSet W ndowSi ze( " FORMA NDOW , 6, OFS_ENDMSG 137, 650, 500);

In thisexample, control ID 6, which belongsto GUI class FORMWINDOW, isresized (PROPERTY
137) to have coordinates 650 and 500. Thismarksthe end of the current M essage.

Forms environment statements:

Theinitial set of statementsin the Forms script describesthe Forms application environment. In thisset,
the"version” and the “cmdline” propertiesare the most important. The version property showsthe Forms
Builder version used by the application. The version indicates the capabilities of the application. For
example, some versions cannot support HTTP connections. The cmdline property showsthe Forms
configuration parameters passed to the server by the Forms applet. The parameter “record=names’
indicatesthat the application enables GUI control namesto be captured. Control names are preferred in
multi-threaded playback. The “ICX” parameter indicatesthat the application uses a Personal Home Page,
which requiresthat you supply OracleAppsLogin information on the Oracle Forms Server Convert options
dialog box for the script to run successfully.

In the sample script below, the Forms builder version is 90290 (the version used in Oracle 9iAS Release 2,
unpatched). The cmdline property shows “record=forms” which defaults “record=names’. The cmdline
property does not havethe “ICX” ticket parameter.

of sSetlnitial Version( "RUNFORM', 1, OFS_ADD, 268, "90290" );

of sSet Scr eenResol ution( "RUNFORM', 1, OFS_ADD, 263, 96, 96);

of sSet Di spl aySi ze( "RUNFORM', 1, OFS_ADD, 264, 1024, 768);

of sl ni t Sessi onCndLi ne(" RUNFORM', 1, OFS_ADD, 265,

"server nodul e=testl.fnx userid= sso_userid= debug=no buffer_records=no debug "
"messages=no array=no query_onl y=no quiet=yes render=no host=ntsap45b. prodti.conf
"puwar e. com port= record=forns tracegroup=debug | og=runl term=" );

of sSet Col or Dept h( "RUNFORM', 1, OFS_ADD, 266, "256" );

of sCol or Add( "RUNFORM', 1, OFS_ADD, 284, "0" );

of sCol or Add( "RUNFORM', 1, OFS _ADD, 284, "8421504" );

of sSet Font Nane( "RUNFORM', 1, OFS_ADD, 383, "Dialog" );

of sSet Font Si ze( "RUNFORM', 1, OFS_ADD, 377, "900" );

of sSet Font Styl e( "RUNFORM', 1, OFS_ADD, 378, "0" );

of sSet Font Wi ght ( "RUNFORM', 1, OFS_ADD, 379, "0" );

of sSet Scal el nfo( "RUNFORM', 1, OFS_ADD, 267, 8, 20);

of sSet NoRequi r edVALi st ( "RUNFORM', 1, OFS_ADD, 291 );

of sSet PropertyString( "RUNFORM', 1, OFS _ENDVMSG, 530, "Anerical/ New _York" );

of sSendRecv(1 );

/1dient SeqNo=1| CapTi mre=1086884188. 281| MsgCount =1

Sending messages to the server:
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The ofsSendRecv statement sendsthe accumulated GUI controlsand their propertiesto the Forms Server as
binary data. This statement representsthe point at which theclient sendsa Forms Terminal Message to the
server. In Oracle Forms, the client and the server must end each data block with a Terminal Message before
any transmission occurs.

Internally, QALoad variesthe binary data transmission depending on the connection mode:

! For server-side recording mode, QALoad sends the binary data by invoking Oracle’s dispatch calls. Oracle’s own
classes provide the implementation for the HTTP transmission.

! For HTTP or HTTPS mode, QALoad wraps the binary data inside an HTTP stream and invokes Java’s HTTP calls.
! For socket mode, QALoad sends the binary data directly to the Java socket opened at the connection point.

The ofsSendRecv statement has one parameter: the response code of the captured Terminal Message. The
possible values for this parameter are 1 (add), 2 (update), and 3 (close). Typically, when the response code
is 3, the Forms Server reacts by removing the GUI controls associated with the client message from the
server cache.

A comment line appears after each ofsSendRecv statement that contains script-tracking information. The
information on the comment lineisalso found in the capture file in each ofsSendRecv capture line. The
comment line showstherelative sequence of each client request, as represented by a Terminal M essage,
from the start of the application (e.g. ClientSegNo=1). The comment line also showsthe timing mark of
the captured Terminal Message (e.g. CapTime=1086884188.281) and the number of Forms messages
contained in therequest (e.g. MsgCount=1). The number of Messages can be verified by counting the
preceding ENDMSG and STARTSUBM SG flagsin the request block. The comment line is useful for
debugging playback issues because it readily showsthe client request sequence number wheretheissueis
occurring.

Getting the server reply:

During the execution of ofsSendRecv, QALoad also obtainsthe server'sreply and translatesthe binary
Formsdatainto Formscontrol values and control properties. The values are also written to the playback
log file (in capture file format) if script logging isenabled. The following sampleisa server reply:

VU O : MS|2/0]1

VU 0 : P| S| 322| j ava. | ang. I nt eger| 0] 151000320

VU 0 : P| S| 279] j ava. | ang. Bool ean| 0| f al se

VU 0 : P| S| 525] j ava. | ang. St ri ng| AVERI CAN_AMERI CA. VESVBW N1252
VU 0 : T| S| 1] Ser ver SeqNo=1| MsgCount =76

Thefirst lineindicatesthe start of a Forms Message from the server (M|S). The third parameter isan action
code (1= add, 2= update, 3= delete, 4= get property value). The fourth parameter isthe Class Code of the
control (0 =root class). The fifth parameter isthe Control ID (1= RunForm).

The second, third and fourth lines are property linesrelated to the above Forms Message from the server
(P|S). Thethird parameter of each lineisthe property ID (322). The fourth parameter isthe data type of
this property (java.lang.Integer). The fifth parameter isthe data value. If the value is 0, the data valueisin
asixth parameter (false).

Thethird lineisthe terminal message line from the server (T|S. The third parameter isthe response code
associated with the terminal message (1= add, 2= update, =close). The fourth parameter istherelative
sequence of the server reply, asrepresented by a Terminal Message, from the start of the application (e.g.
ServerSeqNo= 1). Thefifth parameter isthe number of Forms messages contained in the reply (e.g.
MsgCount = 1). The number of Messages may be verified by counting the preceding M|Sflagsin thereply
block. The fourth and fifth parameters are script-tracking information, which can be useful for debugging
aplayback issue. If logging isenabled, the log file shows the tracking information, which can make the
comparison between server responses and captured responses easier.

Processing large data and delayed response scenarios:

When HTTP or HTTPSconnection modeisused, Forms dataiswrapped insidethe HTTP reply stream.
QALoad checksthe HTTP header of the reply before processing the Formsdata. The HTTP header
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sometimesindicatesthat the client needsto perform additional HTTP POST requeststo obtain the
complete Formsdata. Thisindication occurswhen the content-length of the reply is 64000 (a large data
scenario), or the content-type is "text/plain” and the HTTP header contains an “iferror: ” string (a delayed
response/re-post scenario). QALoad performsthe necessary POST requeststo obtain the complete reply
data, and then translates the accumulated reply datato Formscontrols and properties.

Disconnect statements
The disconnect script lines vary depending on the Forms connection mode.

! In server-side recording mode, the ofsServerSideDisconnect script statement internally invokes Oracle’s dispatch
calls to disconnect.

! In HTTP mode, the ofsHTTPDisconnect statement internally makes Java calls to disconnect the main URL
connection from the servlet.

! In socket mode, the ofsSocketDisconnect statement closes the socket on which the Forms Server listens for traffic.

Using script logging asa debugging tool

You can debug a playback issue in a C++ script by enabling replay logging. The option for enabling replay
logging islocated on the Script Assignment tab of the Conductor. For more information about enabling log
file generation, see Debugging a script.

In Java-based scripts, logging isnot enabled by default. To enable logging, change the parameter of the
Logging method to truein the script. For example:

oracl eForns. Loggi ng( true );

When logging isenabled, QALoad writesthe client requests and server repliesto the playback log filein the
same format asthe capture file. The playback log file isfound in the\ QALoad\ LogFi | es directory. When
thereisan issue during playback, such asthe server not responding to aclient request, you can compare
the capture filesand check the differencesin the server reply data. Both the capture file and the log file
contain tracking information appended to the server’'sterminal messages. The tracking data containsthe
relative sequence number of the server reply from the start of the Forms session and the timing mark. The
tracking data also showsthe number of Forms messages contained in the reply block. The number of
messages are based on the number of “M|S’ lines prior to the “T|S’ lines.

In the following example, thefirst set of statementsshowsthe logged statementsand the second set of
statements showsthe captured statements. The ServerSeqNo value showsthat thisisthe 8th reply from the
server. The MsgCount value of 1 showsthat only one Forms Messageisincluded in thisreply block.

1087419810. 000| of sShoww ndow| W NDOW START_APP| 11| OFS_ENDVSQE 173| PROPERTY_VI Sl BLE| j ava. | ang. B
ool ean| true

1087419810.
1087419810.
1087419810.
1087419810.
1087419810.
1087419810.

1087402349.
ool ean|true
1087402349.
1087402349.
1087402349.
1087402349.
1087402349.

000| of sSendRecv| 1| d i ent SeqNo=8| CapTi ne=1087419810. 000| MsgCount =1
000| M S| 2| 0] 30

000| P| S| 135] j ava. awt . Poi nt | 0] j ava. awt . Poi nt [ x=0, y=0]

000| P| S| 137| j ava. awt . Poi nt | 0] j ava. awt . Poi nt [ x=706, y=464]

000| P| S| 139] j ava. awt . Poi nt | 0| j ava. awt . Poi nt [ x=0, y=0]

000T| S| 1| Ser ver SeqNo=8| CapTi mre=1087419810. 000| MsgCount =1

296| of sShowwW ndow] W NDOW START_APP| 11| OFS_ENDVBG 173| PROPERTY VI SI BLE]| j ava. | ang. B

296| of sSendRecv| 1| i ent SeqNo=8| CapTi ne=1087402349. 296| MsgCount =1
296| M S| 2| 0] 30

296| P| S| 135] j ava. awt . Poi nt | O] j ava. awt . Poi nt [ x=0, y=0]

296| P| S| 137| j ava. awt . Poi nt | O] j ava. awt . Poi nt [ x=706, y=464]

296| P| S| 139| j ava. awt . Poi nt | O] j ava. awt . Poi nt [ x=0, y=0]
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1087402349. 296| T| S| 1| Ser ver SeqNo=8| CapTi ne=1087402349. 296| MsgCount =1

Moving the OFStransaction loop

To enable movement of the QALoad transaction loop in the C++ script, you must first record a full business
transaction and a partial businesstransaction. The businesstransaction isthe activity that you would like
to repeat during QALoad playback. Insert QALoad capture comments (using the Insert Command button
on the Recording toolbar) at the start and end of a business transaction. These commentswill help you

find the spotsin the script where you would like to reposition the BEGIN_TRANSACTION() and
END_TRANSACTIONY() statements. Then re-start the business transaction.

QALoad's OFSscript presents a sequence of Forms GUI objects. The GUI objects contain context
dependencies. For example, when awindow isopened, the buttons, text fieldsand edit boxesinside that
window are logically dependent on the state of that window. When only one businesstransaction is
captured and the corresponding script’stransaction loop is moved, the sequence of the GUI objectsis
broken during the second iteration of the transaction loop. The broken sequence resultsin a broken
context, which causesthe server to respond unpredictably during playback on the second and subsequent
iterations of the transaction loop. When the businesstransaction isrestarted during capture, the Forms
GUI objectsthat compose the new transaction are used to anchor into the new transaction loop without
breaking the context dependencies of GUI objects.

When modifying the script, use the comment linesas guidesin moving the END_TRANSACTION() and
BEGIN_TRANSACTION() statements. Ensurethat thereisa contextual flow from the new position of the
END_TRANSACTIONY() statement to the new position of the BEGIN_TRANSACTION() statement. The set of
GUI objectsthat belong to the ofsSendRecv() statement just before the new END_TRANSACTION()
statement must be the same asthe set of GUI objectsthat belong to the ofsSendRecv() statement prior to
the new BEGIN_TRANSACTION() statement.

During playback, modify the Conductor setting for Transaction Pacing on the Script Assignment tab to
allow the database to process each new business transaction.

The following example shows a modified OFStransaction loop:

New position of the BEGIN_TRANSACTION statement

/ *
NewSal es
*/

DO _SLEEP(13) ;

of sEdi t ( "ORDER SOLD TO 0", 562, OFS ADD, 131, "B" );

of sSet Sel ecti on( "ORDER SOLD TO 0", 562, OFS _ADD, 195, 1, 1);

of sSet Cur sor Posi ti on( "ORDER _SOLD TO 0", 562, OFS _ENDMSG 193, "1" );
of sl ndexKey( "ORDER SOLD TO 0", 562, OFS_ENDMSG, 175, 97, 0);

DO_SLEEP(6) ;
of sSendRecv(1); //dientSeqNo=31| MsgCount =2| 1093981339. 921
BEG N_TRANSACTI O\() ;

of sEdit ( "ORDER_SOLD TO 0", 562, OFS_ADD, 131, "Business Wrld" );

of sSet Sel ecti on( "ORDER _SOLD TO 0", 562, OFS_ADD, 195, 14, 14);

of sSet Cur sor Posi ti on( “ORDER_SOLD TO 0", 562, OFS_ENDMSG 193, "14" );

of sRenoveFocus( "ORDER_SOLD TO 0", 562, OFS_ENDMSG, 174 );

of sSet Sel ecti on( "ORDER CUSTOMER _NUMBER 0", 564, OFS_ADD, 195, 0, 0);

of sSet Cur sor Posi ti on( "ORDER_CUSTOVER_NUMBER 0", 564, OFS_ENDVMSG, 193, "0" );
of sFocus( " ORDER_CUSTOMER NUMBER 0", 564, OFS_ENDMSG, 174 );

DO_SLEEP(6) ;
of sSendRecv(1); //dientSeqNo=32| MsgCount =4| 1093981347. 296
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New position of the END_TRANSACTION statement

/*
EndTr ans
*/

DO _SLEEP( 39);
of sSendRecv(1); //dientSeqNo=61] MsgCount =4| 1093981458. 031

of sSet CursorPosition( "ORDER SOLD TO 0", 562, OFS _ENDMSG, 193, "14" );
of sSel ect Menulten{ "Sal es Orders", 257, OFS_ENDMSG 477, "MENU_11059" );

DO_SLEEP( 26) ;
of sSendRecv(1); //dientSeqNo=62| MsgCount =2| 1093981485. 265

of sEdi t ( "ORDER _SOLD TO 0", 562, OFS _ADD, 131, "B" );

of sSet Sel ection( "ORDER SOLD TO 0", 562, OFS _ADD, 195, 1, 1);

of sSet Cur sor Posi ti on( "ORDER _SOLD TO 0", 562, OFS_ENDMSG, 193, "1" );
of sl ndexKey( "ORDER SOLD TO 0", 562, OFS_ENDMSG, 175, 97, 0);

DO _SLEEP(3) ;
of sSendRecv(1); //dientSeqNo=63| MsgCount =2| 1093981488. 437
END_TRANSACTI ON() ;

of sEdi t ( "ORDER SOLD TO 0", 562, OFS_ADD, 131, "Business Wrld" );

of sSet Sel ecti on( "ORDER SOLD TO 0", 562, OFS ADD, 195, 14, 14);

of sSet Cur sor Posi ti on( "ORDER SOLD TO 0", 562, OFS_ENDMBG, 193, "14" );
of sl ndexSKey( "ORDER SOLD TO 0", 562, OFS ENDMBG, 176, 10, 0);

DO _SLEEP( 13);
of sSendRecv(1); //dientSeqNo=64| MsgCount =2| 1093981502. 640

OFSand WWW Universal sessions

You can record with a Universal session to capture both the OFSand WWW transactionsand merge the
two sets of transactionsinto one script. The captured WWW statements contain non-servlet, non-Forms
data such as GIF objects, while the captured OFSstatements contain the Forms data.

Universal scripting for OFSWWW sessionsis available in C++ format only. After conversion, the WWW
statements do not appear in visual scripts.

When an Oracle Applicationslogin is captured, the login can be scripted using the OracleAppsLogin
statement or the ofsSetICXTicket statement. Compuware recommendsthat you use ofsSetICXTicket.
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When OracleAppsLogin isused, thelogin isperformed twice: once by the scripted DO_Http statement for
the WWW actions and again by OracleAppsLogin. To prevent duplicate logins, you must comment out the
DO_Http (WWW middleware) statement.

When ofsSetICXTicket isused, the login is performed just once. This statement allowsthe WWW login to
execute, extractsthe ICX ticket from the server reply, and passesthe ICX ticket to the Forms session.

To use ofsSetICXTicket, you must modify the script.

To capture an Oracle Applicationslogin with ofsSetICXTicket:

1. Add the following variable declaration statements to the top of the script:
char *p;
char | CX_Ticket[100];
char *pTicket;

2. Inthe *. post capweb file, find the HTTP request that returns the ICX ticket. The reply should contain a string that
indicates the ICX ticket value, such as " | CX_TI CKET=". Note the left and right characters that delimit the ICX ticket
value. In the example in step 4, the left delimiter is "i cx_t i cket =" " and the right delimiteris "' ".

In the script, find the matching request line for the HTTP request.

4. After the matching HTTP request line, add the DO_GetUniqueString statement using your chosen delimiters. For
example:
p = DO GetUniqueString( "icx_ticket="", "'");

5. Add script lines that copy the extracted value into your script variables.
strcpy(l CX_Ticket, p);
pTi cket =1 CX_Ti cket ;

6. (optional) Verify the ICX ticket value.
RR_printf("ICX_Ticket=\"%\"\n", |CX_ Ticket);

7. Add the script line of sSet | CXTi cket ( &pTi cket); before the ofsinitSessionCmdLine. This passes the value of
the ICX ticket to the ofsInitSessionCmdLine statement.

8. Free the memory allocated by DO_GetUniqueString and ofxSetICXTicket before the end of the transaction:

free(p);
p=NULL,;
free(pTicket);

pTi cket =NULL

SAP
Linking errors during validation or compilation of SAP scripts

When you re-record SAP 4.x scripts for SAP 6.20/SAP 6.40, you must click the Build SAP Libraries button
on the SAP Convert Optionsdialog box. Thisbutton generates new libraries based on the version of SAP
that iscurrently installed. If you have upgraded to a newer version of SAP and do not update the libraries,
you may experience variouslinking errors during validation or compilation.

SAP script validation fails

If your SAP script failsduring validation, you may need to disable automatic proxy configuration in
Internet Explorer.

To disable automatic proxy configuration:
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1. InInternet Explorer, click Tools>Internet Options.
2. Onthe Connections tab, click the LAN Settings button.

3. Ensure that the Use automatic configuration script check box is cleared.

If disabling the automatic proxy configuration does not solve the problem, consider increasing the script
execution timeout valueto 100 secondsor to the length of the capture file (in seconds), whichever is
greater.

To increase the timeout value:

1. With an SAP session open in the Script Development Workbench, click Options>Workbench.
2. Onthe Script Validation tab, type the new value in the Wait up to field.

3. Click OK.
SAP 4.x
Overview

Use QALoad's SAP middleware support to load test systemsthat run SAP 4.0B, 4.5 or 4.6D.

What is SAP?

The SAP GUI front end isamiddleware that allows user to access SAP servers from Windows. The SAP
serversrun various SAP business applications, such as applicationsfor customer relationship management,
human resources, and supply chain management.

Connecting to the SAP server

Frst, you must connect to the SAP server. Once you have connected to a machine that isrunning the SAP
server, you can log on and interact with the SAP applications.

Recording scripts

To record scriptswith SAP 4.x, you must start the QALSAP application. The QALSAP application enables
you to connect and log on to the SAP server.

SAP recording options (Versions 4.x)

Before you can successfully record transactions from a SAP-based application, you must select the Dialog
(modal) option on the Help>Settings>F4 Help tab in the SAP application. You must do thisfor the user
you are recording.

User Started: Select thisoption if you would like to start your application manually for recording, either
before or after you start recording

Because thismethod may fail to record your application’sinitial calls, Compuware recommends you use
the Automatic option instead.

Automatic: Select thisoption for QALoad to automatically start your application for recording, allowing
you to record early application startup activity. Thisisthe recommended method of recording, asit takes
advantage of QALoad’s enhanced abilitiesto handle various multithreaded programming techniques.

Command Line: Enter or browse for the path to QALSAP, then enter the startup parameter \ c. For
example, enter: c: \ Program Fi | es\ Compuwar e\ QALoad\ Qal sap. EXE \c.
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The following additional startup parameters are available:

Parameter | Description

\a Version 3.1 clientsonly. Use this parameter in place of \ ¢ if QALSAP cannot connect to
your Sapgui. QALoad will then record directly from QALSAP. For example:
c:\Program Fi | es\ Compuwar e\ QALoad\ Qal sap. EXE \ a

\'m Minimizesthe Sapgui window after successfully logging in. For example: c: \ Program
Fi | es\ Conpuwar e\ QALoad\ Qal sap. EXE \¢c \'m

\r# Where #isanumber from oneto five. Type\r followed by anumber from oneto fiveto
indicate how many times QALoad should attempt to login to Sapgui if the first attempt
times out. For example: c: \ Program Fi | es\ Compuwar e\ QALoad \ Qal sap. EXE \ ¢
\r5

Working Directory: Enter the working directory of your SAP application.
Note: If you entered the full path in the Command Line field, thisfield isfilled in automatically.

Disable SAP Enjoy During Capture: Select thischeck box to disable SAP Enjoy (SAP 4.6 and above) before
recording. If you choose not to disable SAP Enjoy, you must manually shut down the SAP client tray
application before you stop recording.

Starting QALSAP

QALSAP isthe application that enablesrecording from QALoad for SAP 4.x scripts. To begin recording, you
must start thisapplication.

To start QALSAP:

1. From the Windows Start menu, choose Run.
2. Onthe Run dialog box, type QALSAP.

SAP conversion options (Versions 4.x)

Consolidate Checkpoints: Select to consolidate checkpoints with the same description into asingle
checkpoint. The checkpoint description isthe Tcode concatenated with the first 30 characters of the screen
title.

If you do not select thisoption, and QALoad detects a duplicate description, it will append a sequence
number after the checkpoint description.

Graphical User Interface: Select to view validation in graphical mode. If selected, the script will step
through validation transactionswith SAPGUI running. Due to memory requirements (15-20 MB per user),
select thisoption only if you arereplaying asingle user.

Animating an SAP capture file

Animating a capture file plays back the series of transactions from an SAP recording.

To animate an SAP capture file:
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Open an SAP session in the QALoad Script Development Workbench.
In the Workspace Pane, click the Captures tab.
Select the capture file you want to animate.

From the Session menu, choose Animate>Start. The QALoad Script Development Workbench opens the file in
QALSAP, where you can view each transaction graphically.

Viewing SAP 4.x post-test log files

If you selected the Detailed Logging option on the QALoad <cript Development Workbench’s SAP
Conversion Optionsdialog box before you ran the test, QALoad automatically generated alog file for each
virtual user named sapl g###. | og (where ### isthe virtual user number) during the test. Each log file

containsagraphical representation of the events sent to and received from the server for a particular
virtual user.

You can open and delete alog file from the QALoad Script Development Workbench using the following
procedure.

To open avirtual user log file:

P WD PR

With an SAP session open in the QALoad Script Development Workbench, select File>Browse.
On the Browse dialog box, double-click Log Files.
After QALSAP opens, select File>Open.

In the Files of Type field, select Log File. The Browse Log Files dialog box opens, displaying the available SAP
log files.

Double-click on the log file you wish to open. Log files are named sapl g###. | og, where ### is the virtual user
number.

QALSAP opens the selected log file. In the Line # column of the log file, each request by the client is marked by a
blue “client” icon, while each response from the server is marked by a white “server” icon, as shown in the following
image.

M BALSAP - saplg000.log

File Edit “iew Window Help

Al #aplg000.log

Line# | T Code | Title

1 44 SAF R/
& 43 SAF R/
1 s SAF R/
& 54 SAF R/
1 =4 Log OFf
& G2 Log OFf
1 &2

Viewing request or response details

QALSAP allowsyou to view detailed information about each request and responsein the log file, including
each logged SAP screen, and its menus, function keys, and controls.

You determine which information to display by selecting one or both of the following commands from the
View menu:
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I View>Show Event — Opens a detail window, displaying detailed information about each logged event, including
screen names, key names, tool tip text, and so on.

I View>Show Form — Opens a form window, displaying a graphic representation of the logged SAP screen and
related menus.

To view a specific request or response:

1. With alog file open in QALSAP, select the appropriate command(s) from the View menu to determine what amount
of detail to view.

2. Double-click on the line number of the request or response you want to view. Detail windows open for the selected
request or response, depending on the options you set in the View menu. In the image below, both Show Event and
Show Form were selected.

= Toview the next like response—for example, if you are viewing a client request and
want to view the next client request—select View>Goto Next Response. Alternately,
from the form window, click the appropriate toolbar button to view the next or
previous response.

= Toview the next event in thelog, select View>Goto Next Event. Alternately, from the
form window, click the appropriate toolbar button to view the next or previous event.

Ml OALSAP - saplg000.log

Office  Logistice  Accounting  Human resources  Information systems  Te

4 =apla000.log:1
®yt} 4 =aplg000.log: 2

:ﬁﬂﬂrﬂﬂﬂ |Cuntru|5| Menus| Function Keysl
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&
Pgli[a-roroioss
i
E
b
E

Log of client
requests and
SErver responses

1 vl o] el v o]

Dynamic menu |

Screen, function /
key, menu, and

control detail tabs. .
(View>Show Event) i

Representation of 4 I
captured SAP )
screen, including
menus. (View:=Show
Formy)

Ready

SAP 4.x command reference

QALoad provides descriptions and examples of the various commands available for an SAP script. For
details, refer to the Language Reference Help section for SAP 4.x .

SAP 6.X

Overview
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Use QALoad's SAP middleware to load test systemsthat run SAP 6.20 and 6.40.

What is SAP?

The SAP GUI front end isamiddleware that allows usersto access SAP servers from Windows. The SAP
serversrun various SAP business applications, such as applicationsfor customer relationship management,
human resources, and supply chain management.

Connecting to the SAP server

Once you have connected to amachinethat isrunning the SAP server, you can log on and interact with
the SAP applications.

Configuring an SAP client for load testing

Before you can record an SAP session, you must have an SAP client that isconfigured to enable QALoad to
accessthe SAP server. Configure the SAP client through the SAP Logon application.

To configure an SAP client for load testing:

1. Start the SAP Logon application. From the taskbar, click Start>Programs>SAP Front End>SAPlogon.
2. Click the New... button on the SAP Logon dialog box. The New Entry dialog box appears.
ewenen L

[Susteni 7
Desenplion |
Apoicabon Saem
SAF Fioder Shing

SAF Sistam &ArE URE

Speiamm b Advmaed..

¥ |

3. Type values in the Description, Application Server, and System number fields.
El Note: QALoad usesthe value in the Description field to connect to the server.
4. Click OK. The new SAP server entry appears in the list in the SAP Logon dialog box.

SAP recording options (Versions 6.x)

Save Server Description: Select to specify and save the server description (name) to which you want to
connect during recording. If thischeck box isnot selected, you are prompted for a server description
during thelog on process.

Recording an SAP session

An SAP server connection must be configured before you can connect with QALoad. See Configuring an
SAP client for load testing for more information. Additionally, your SAP administrator must set the
SAPCUI / User _Scri pti ng security profile parameter to TRUE to successfully record a script. For more
information about SAP security settings, refer to the SAP publication titled "Sapgui Scripting Security”.

To record an SAP session:
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1. Inthe Script Development Workbench, click the Record button on the Session toolbar. If you have not already
chosen SAP as the session type, click the SAP Session button to activate a new SAP session.

2. If you have not selected the Save Server Description record option, the SAP Server Description dialog box appears.
Type the name of the SAP server to which you want to connect. This value is the same as the Description field that
displays in the SAP Logon configuration application. Press Enter. A log on dialog box appears.

B-§- 888

4. Inthe SAP application, turn off the scripting and notification options. Click the Customizing of local layout button
and choose Options. The Options dialog box appears. On the Scripting tab, select Enable Scripting, but clear the
two Notify check boxes.

5. Begin recording actions in SAP.

SAP conversion options (Versions 6.x)

Save Password: Select to save the encrypted password. If thischeck box isnot selected, you are prompted
for a password during conversion.

VB Script: Select to generate Visual Basic Script for debugging outside QALoad . If thisoption isnot
selected, you receive C++ scriptsthat can be used for playback within QALoad .

Build SAP Libraries: Click the Build button to generate the QALoad SAP libraries based on your version of
SAP. If you receive linking errorswhile validating or compiling, you should click this button.
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SAP 6.x command reference

QALoad provides descriptions and examples of the various commands available for an SAP script. For
details, refer to the Language Reference Help section for SAP 6.x.

Advanced Scripting Techniques for SAP

Adding Custom Countersto Retrieve Server Information

The following example adds custom countersto obtain and save the SAP Server information that is
available through the SAP Gui Scripting API. Notice that SAPGuiSessionInfo is called before logging off ,
because the dataisnot available after logging off.

int idl, id2, id3, id4;
I ong | RoundTri ps, | Fl ushes;

/1 "Counter Group", "Counter Nane", "Counter Units
/1 (Optional)", Data Type, Counter Type.

i d1 = DEFI NE_COUNTER(" Cunul ati ve Group", "Cunulative RoundTrips", 0, DATA LONG
COUNTER_CUMULATI VE) ;

i d2 = DEFI NE_COUNTER(" Cunul ative Group"”, "Cumul ative Flushes", 0, DATA LONG
COUNTER_CUMULATI VE) ;

i d3 = DEFI NE_COUNTER(" | nstance G oup", "lnstance RoundTrips", 0, DATA LONG
COUNTER _| NSTANCE) ;
i d4 = DEFI NE_COUNTER("I nstance G oup", "lnstance Flushes", 0, DATA LONG COUNTER | NSTANCE);

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;

try{
SAPGui Connect ( s_i nfo, "qacsapdb2");

SAPGui Sessi onl nf o( Get RoundTri ps, | RoundTri ps);

SAPGui Sessi onl nf o( Get Fl ushes, | Fl ushes);

SAPGui Propl dStr ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ;

SAPGuUi CndO( Gui Button, Press);

SAPGui CheckScreen( "SESSI ON_ MANAGER', "SAPLSPOL", "Log Of" );

COUNTER _VALUE( id1, | RoundTri ps);
COUNTER_VALUE( id2, 1 Fl ushes);
COUNTER_VALUE( id3, | RoundTri ps);
COUNTER_VALUE( id4, 1 Fl ushes);

} I/ end try

catch (_comerror e){

char buffer[1024];

sprintf(buffer,"SAP: EXCEPTION Ox¥%& % for VU(% )\n",e.Error(), (char *)e.Description(),
S task_id);

RR__Fai |l edMsg(s_i nfo, buffer);
} // end catch
END_TRANSACTI O\() ;

Required commands
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Certain commands must be present in an SAP script for it to run successfully. These commands are created
automatically during the conversion process. Most of the commands exist before the
BEGIN_TRANSACTION statement. The required commandsinclude:

SET_ABORT_FUNCTI ON( abort function);
DEFI NE_TRANS_TYPE( " capt ure. cpp");
HRESULT hr = Colnitialize(0);

if( hr !|'= ERROR_SUCCESS )
RR__Fail edMsg(s_info, "ERROR initializing COM);

SAPGui Set CheckScreenW | dcard( ‘*");
SYNCHRONI ZE() ;

Required commands for transaction restarting

When transaction restarting isenabled in the Conductor for an SAP script, the following commands,
which are automatically added by QALoad during script conversion, must exist for the script to run:

SAPGui Appl i cati on(Regi st er ROT) ;
SAPGui Appl i cati on( RevokeROT) ;
SAPGui _error_handl er(s_info, buffer);

The SAPGuiApplication command properly registers and removes the script's SAP GUI usage on the
Runtime Object Table (ROT). If atransaction fails, these actions are taken to start and clean up the SAP
environment.

Note: Do not call RR__FailedMsg in an SAP script if the script includes a restart transaction operation.
SAPGui_error_handler can be called with the same parametersas RR _FailedM sg to output a fatal error
message while still allowing a proper clean up of the current transaction before restarting the transaction.

Error handling and reporting

A try/catch block isautomatically generated for the commands between the BEGIN_TRANSACTION and
END_TRANSACTION statements. This construct provides error handling and reporting from the script.

BEG N_TRANSACTI ON() ;

try{

SAPGuUi Connect ( s_info, "qacsapdb2");
SAPGui Ver CheckStr (" 6204. 119. 32");

/1 Set SapApplication = CreateObject("Sapgui.ScripingCrl.1")
/| SapAppl i cati on. OpenConnection ("qgacsapdb")
/1 Set Session = SapApplication. Children(0). Children(0)

DO _SLEEP(3) ;

SAPGui Propl dStr("wnd[0]");
SAPGUi Cd3( Gui Mai nW ndow, Resi zeWor ki ngPane, 83, 24, false);

DO_SLEEP(6) ;

SAPGui Propl dStr ("wnd[ 0] / usr/t xt RSYST- BNAME") ;
SAPGuUi Cnd1( Gui Text Fi el d, Put Text, "qgal oadl1");

SAPGui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE" ) ;
SAPGuUi Cnd1Pwd( Gui Passwor dFi el d, Put Text, "~encr~1211616261");

SAPGui CdO( Gui Passwor dFi el d, Set Focus) ;
SAPGuUi Cnd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGui Propl dStr ("wnd[ 0] ") ;
SAPGui Crd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPGuUi CheckScreen(" S000", " SAPMSYST", " SAP") ;
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DO _SLEEP( 10) ;

SAPGui Propl dStr ("wnd[ 0] /usr/cnt| | MAGE_CONTAI NER/ shel | cont/shel | /shell cont[0]/shel | ");
SAPCui Cmd1(Gui Ctrl Tree, ExpandNode, "0000000003");

SAPGuUi Cd1( Gui Cirl Tree, Put Sel ect edNode, "0000000004");

SAPGui Crd1(Gui Ctrl Tree, Put TopNode, "Favo");

SAPGuUi Cnd1( Gui Crl Tree, Doubl ed i ckNode, "0000000004");

SAPQui CheckScreen(" SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', "SAP Easy Access");
SAPGui Propl dStr ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ;

SAPGui CdO( Gui Butt on, Press);

SAPCui CheckScreen(" SESSI ON_MANAGER", " SAPLSPOL", "Log O f");

} // end try

catch (_comerror e){
char buffer[1024];
sprintf (buffer,” EXCEPTION Ox% % for VU % )\n",e.Error(),
(char *)e.Description(), S task_id);
RR__Fai | edMsg(s_info, buffer);

} I/ end catch
END_TRANSACTI ON() ;

To include thelog on within thetransaction loop, move the SAPGuiConnect call inside the try block as
shown in the following example:

SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE(" capture. cpp");
RESULT hr = Colnitialize(0);

i f( hr !'= ERROR _SUCCESS )
RR__Fail edMsg(s_info,"ERROR initializing COM);

SAPGui Set CheckScreenW | dcard('*");
SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
try{
SAPGui Connect ( s_i nfo, "qacsapdb2");
SAPGui Ver CheckStr (" 6204. 119. 32");

SAPGui Pr opl dSt r (" wnd[ 1] / usr / bt nSPOP- OPTI ON1" ) :
SAPGui CdO( Gui Butt on, Press);
SAPGUi CheckScr een( " SESS| ON_ MANAGER' , " SAPLSPOL" , " Log OFf ") :

} // end try
catch (_comerror e){

char buffer[1024];

sprintf(buffer,” EXCEPTION Ox% % for VU(% )\n",e.Error(),
(char *)e.Description(), S task_id);

RR__Fai |l edMsg(s_i nfo, buffer);

} // end catch
END_TRANSACTI ON( ) ;

To include thelog on outside the transaction loop, move the log off section so that it followsthe
END_TRANSACTION statement. However, ensure that the recording within the transaction loop begins
and endsin the samelocation in the menu system. For example:

SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE(" capture. cpp");
HRESULT hr = Colnitialize(0);
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if( hr !'= ERROR _SUCCESS )
RR__Fail edMsg(s_info,"ERROR initializing COM);
SAPGui Set CheckScreenW | dcard('*");
SYNCHRONI ZE() ;
SAPGui Connect ( s_i nfo, "qacsapdb2");

SAPGui Propl dSt r ("wnd[ 0] / usr/t xt RSYST- BNAME") ;
SAPGuUi Cnd1( CGui Text Fi el d, Put Text, "qal oad1");

SAPGui Propl dSt r (" wnd[ 0] / usr/ pwdRSYST- BCODE") ;

SAPGuUi Cnd1Pwd( Gui Passwor dFi el d, Put Text, " ~encr~1211616261") ;
SAPGui CdO( Gui Passwor dFi el d, Set Focus) ;

SAPGui Cnd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGui Propl dStr("wnd[ 0] ") ;
SAPGuUi Cnd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPCui CheckScreen( " S000", " SAPMSYST", " SAP") ;

BEG N_TRANSACTI ON() ;

try{
SAPGui Ver CheckStr (" 6204. 119. 32");

} /}”end try

catch (_comerror e){
char buffer[1024];
sprintf(buffer,” EXCEPTION Ox% % for VU(% )\n",e.Error(),
(char *)e.Description(), S task_id);
RR__Fai |l edMsg(s_i nfo, buffer);

} // end catch
END_TRANSACTI ON( ) ;

SAPGui Propl dSt r ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ;
SAPGuUi CndO( Gui Button, Press);
SAPGui CheckScreen(" SESSI ON_MANAGER', " SAPLSPOL", "Log O f");

Handling multiple logons

You may need to modify your script to handle multiple logonswhen therecording scenario differs from
therun-time scenario. For example, if when you record, no users are logged on to the SAP environment
and when you run the script, users are already logged on, the script may fail. To work around thisissue,
you can use the SAPGuiPropldSrExists and SAPGuiPropldStrExistsEnd commandsto handle either
scenario. Thistechnique works by checking for the multiple logon dialog box from SAP and selecting the
Continue option.

The following example demonstrates the usage of the SAPGuiPropldStrExists and
SAPGuiPropldStrExistsEnd commandsto handle multiple logons:

SAPGui CheckScreen(" S000", " SAPMSYST", " SAP") ;
SAPGui Propl dSt r Exi st s("wnd[ 1]/ usr/radMJLTI _LOGON_OPT2");

DO _SLEEP( 24) ;

SAPGuUi CndO( Gui Radi oButt on, Sel ect);

SAPGui CdO( Gui Radi oBut t on, Set Focus) ;

SAPGui Propl dStr("wnd[ 1] /tbar[0]/btn[0]");

SAPGui CdO( Gui Butt on, Press);

SAPGuUi CheckScreen(" S000", " SAPMSYST", "Li cense Information for Multiple Logon");
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SAPGuiPropldStrExistsEnd("wnd[1]/usr/radMULTI_LOGON_OPT2");

Checking the SAP status bar

The SAP status bar displays error and status messages, as shown in the following figure.

Maintain PO Supplentent : Initial Screen

You can use the SAPGuiCheckSatusbar command to test for certain statusresponsesin the SAP
environment.

The SAPGuiCheckSatusbhar command isused in the following script example:

SAPCGui PropldStr("wnd[0]");

SAPCui Cnd1( Gui Mai nW ndow, SendVKey, 0);

SAPCui CheckScreen("S000", "SAPMSYST", "SAP");

SAPCGui Cnd3( Gui Mai nW ndow, Resi zeWor ki ngPane, 94, 24, false);

/| SAPCui CheckSt at usbar returns TRUE if the nessage is found
//and FALSE if not found

BOOL bRet Sts = SAPGui CheckSt at usbar ("wnd[ 0] /sbar", "E: Make an entry in all required
fields");

if (bRetSts)
RR__printf(" True\n");

el se
RR__printf(" False\n");

Object life span

Whenever a script isrun, all objects on the SAP GUI window are deleted and re-created. These objects,
which are created in the SAP environment and can disappear without user interaction, can cause script
failure if the script references the objects after they have disappeared.

For more troubleshooting information, refer to SAP's publication titled “SAP GUI Scripting API for the
Windows and Java Platforms’.
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UNIFACE

Uniface recording options

Uniface executable: Enter the full path or browse to the Uniface 7 executable that isused by the
application you want to record. For example: c: \ usys72\ bi n\ UNI FACE. exe.

Working directory: Enter or browse to the working directory of your Uniface application or the directory
of any additional filesyour application may require that do not reside in the application’s path
environment.

Initialization (.ini) file: Enter or browse to the full path to the Uniface application'sinitialization file.

Assignment (.asn) file: Enter or browse to the full path to the application's assignment file. For example:
c:\usys72\ proj ect\ nyapp. asn.

Command line statement: Type command line optionsthat should be used at application startup,
including the command that isused to start the application. For example: war ehouse 1 control
use=control dnp=tcp:

Uniface conversion options
Includes: Typethe full path or browseto the directory that containsthe database include files.
Libraries: Typethe full path or browse to the directory that containsthe database library files.

Generate Uniface lists: Uniface can handleinternal list structures. Select thischeck box to convert strings
containing list itemsto asuccession of DO_URB_xxx callsthat manipulate Uniface lists.

Show output parameters: Select this option for the converted script to contain the output parameters of
an operation ascommented lines.

Insert trace messages as comments: Select this option for the converted script to contain the recorded
content of the message frame as commented lines.

Uniface command reference

QALoad provides descriptions and examples of the various commands available for a Uniface script. For
details, refer to the Language Reference Help section for Uniface.

Winsock
How QALoad handles DO_WSK Send commands

QALoad displaysthe contentsof aDO_WSK_Send command asastring in a Winsock script. Some of these
strings are very large, which can cause a compiler error (fatal error C1076: compiler limit: internal heap
limit reached) if there are several large stringsin asingle script.

To avoid thiscompilation error, QALoad does not allow stringsthat are displayed in a Winsock script to be
morethan 12,000 characters. If aDO_W SK_Send command has a send buffer larger than 12,000 characters,
its buffer is broken into smaller stringsduring the conversion. These smaller strings are then copied into a
char buffer named "SendBuffer”, which issent in the DO_WSK _Send command. The size of the SendBuffer
variable, by default, isdeclared asthe size of the largest DO_W SK_Send + 1000. For example:

int rhobot_script(s_info)

PLAYER | NFO *s_i nf o;

{
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/* Declare Variables */
char SendBuffer[22139]; //Largest send is 21139 + 1000

strcpy(SendBuffer, "$$ ...."); //Assume a large string, shortened for this exanple
strcat (SendBuffer, "$$ ....");

/* 12675 bytes */
DO WSK_Send(S1, SendBuffer);

strcpy(SendBuffer, "$$ ...."); //SendBuffer is reused
strcat (SendBuffer, "$$ ....");
strcat (SendBuffer, "$$ ....");

/* 21139 bytes */
DO WSK_Send( S1, SendBuffer);

REPORT( SUCCESS) ;
EXIT();
return(0);

Handling Winsock application data flow

Frequently, server programsreturn unique values (for example, a session ID) that vary with each execution
of the script and may be vital to the success of subsequent transactions. To create scriptsthat include these
values, you need to substitute the hard-coded valuesreturned by the server with variables. The following
original and modified code examples demonstrate thistechnique.

Original code

In thisscript, the server sends a session ID in response to a connection by the client. Thissession ID is
required to successfully complete subsequent transactions.

/*

* wsk- AdvancedTechni ques_original.c

This script contains support for the follow ng
m ddl ewar es:
- Wnsock

/

* % X X %

/* Converted using the follow ng options:
* Ceneral :

* Line Split : 80 characters

* Sleep Seconds : 1

* Auto Checkpoints : Yes

*/

#defi ne SCRI PT_VER 0x00000005UL
#i ncl ude <stdio. h>
#i ncl ude "smacro. h"
#i ncl ude "do_wsk. h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);
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#i f ndef NULL
#define NULL O
#endi f

int rhobot_script(s_info)
PLAYER_I NFO *s_i nf o;
{

/* Declare Variables */

SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE( "wsk- AdvancedTech_1.c");

/1 Checkpoi nts have been included by the convert process

Def aul t Checkpoi nt sOn();

DO WBK I nit(s_info);

Set Ti neout (20); /* Wait up to 20 seconds for each expected pattern */
SYNCHRONI ZE( ) ;

BEG N_TRANSACTI ON() ;

DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);
DO WSK_Connect (S1, "172.22.24.125", 2100, AF_INET);

FEETELLL b r i irrrrrrrrrg
/1l The session id returned by the server is

/1 unique to each connection

FEEEELEE b r b i bbb rrrrriirng

[* 21bytes: SessionlD=jrt90847\r\n */
DO WBK_Expect (S1, "\n");

FEETIELL i b r i brrrrrrirrri
/1 This unique id is then used for subsequent

/'l requests

FEETELEE T r bbb rrririnri

[* 34 bytes */
DO WBK_Send(S1, "SessionlD=jrt90847\r\n: "Br@@@B @@@A @@@);
[* 15 bytes: |D Accepted# @r\n */

DO WBK_Expect (S1, "\n");
DO WSK_d osesocket (S1) ;

END_TRANSACTI ON() ;
REPORT( SUCCESS) ;
EXIT():

return(0);

voi d abort_functi on(PLAYER | NFO *s_i nf 0)
{

RR_printf("Virtual User % :ABORTED.", S task_id);
EXI T();

Modified code

If the original script (wsk-AdvancedTechniques original.c shown above) isreplayed, it will fail because the
session ID will not be unique; rather, it will bethe session ID that iscoded in the script. To use the unique
session ID received from the server, variable substitution must be used.
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/*
* wsk- AdvancedTechni ques_nodi fi ed. c
*

* This script contains support for the follow ng
* m ddl ewar es:

* - Wnsock

*/

/* Converted using the follow ng options:

* Ceneral :

* Line Split : 80 characters

* Sleep Seconds : 1

* Aut o Checkpoints : Yes

*/

#defi ne SCRI PT_VER 0x00000005UL
#i ncl ude <stdi o. h>
#i ncl ude "smacro. h"
#i ncl ude "do_wsk. h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

int rhobot_script(s_info)
PLAYER_I NFO *s_i nf o;

{
/* Declare Variables */

char Buffer[64];
char SendBuffer[64];
i nt nBytesReceived = 0;

SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS_TYPE( "wsk- AdvancedTech_1.c");

/'l Checkpoi nts have been included by the convert process

Def aul t Checkpoi nt sOn() ;

DO WBK I nit(s_info);

Set Ti neout (20); /* WAit up to 20 seconds for each expected pattern */
SYNCHRONI ZE( ) ;

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY ADDR, ANY_PORT);
DO WSK_Connect (S1, "172.22.24.125", 2100, AF_|NET);

NNy
/1 The reply fromthe server is read into

/1 the Buffer variable. W will then have

/1 the unique Session ID for this connection.

/1 Al'so need to null-term nate the buffer

/1 after receiving.
NNy

DO WBK_Recv(S1, Buffer, 64, 0, &nnBytesReceived);
Buf f er[ nByt esReci eved] = '\0';

[* 21bytes: SessionlD=jrt90847\r\n */
/1 DO_WBK_Expect (S1, "\n");
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FHOLTEEEEE i irirrrrig
/1 Finally, substitute the Session ID received from
/1l the server with the one coded in the script.
FHLELELEE i rriririrrirg

sprintf(SendBuffer, "%:. "Br@@@B @@ @A @@@, Buffer);
DO WSK_Send( S1, SendBuffer);

[* 34 bytes */
/1 DO_WBK_Send(S1, "SessionlD=jrt90847: '"Br@@ @B @@ @A @@@);
/[* 15 bytes: |D Accepted#*@r\n */

DO WBK_Expect (S1, "\n");
DO WSK_C osesocket (S1) ;

END_TRANSACTI ON() ;
REPORT( SUCCESS) ;
EXIT();

return(0);

}
voi d abort_functi on(PLAYER | NFO *s_i nf 0)

{
RR_printf("Virtual User % :ABORTED.", S task_id);

EXIT();

Winsock recording options

User Started: Select thisoption if you would like to start your application manually for recording, either
before or after you start recording. Because this method may fail to record your application’sinitial calls,
Compuware recommendsyou use the Automatic option instead. Select the User Sarted option when you
do not know the full application startup name and command option parameters or when the application
spawns off processesthat generate traffic that you want recorded.

Notes:

If you run a character-based application in a DOSwindow, the Script Development Workbench does not
record the API calls.

If you choose this option and the application under test generates traffic before the first Windows screen
displays, you must also select the Capture Initialization Phase check box on the Workbench Configuration
tab of the Configure QALoad Script Development Workbench dialog box.

Automatic: Select thisoption if you want QALoad to automatically start your Winsock-based client,
allowing you to record early application startup activity. Thisisthe recommended method of recording
because it takes advantage of QALoad’s enhanced abilitiesto handle various multi-threaded programming
techniques. When you select thisoption, the QALoad Script Development Workbench recordsthe API calls
that occur beforethe client entersits message loop. Select this option to record traffic from just one
application. Thisoption limitstherecording output to just the traffic generated by the application, not
including the traffic that is generated by processes spawned by the application.

Command Line: Enter the command line of your Winsock-based client. Note that if you enter the full
path, QALoad automatically entersthe path in the Working Directory field.

Working Directory: Enter the working directory of your Winsock-based client, if necessary.
Capture: Select the Winsock version to record.

Set IP Addresses: Click thisbutton to open the Add/Delete IP Addresses dialog box, which you can use to
specify the IP addresses and ports on which you want to record Winsock API calls or that you wish to
exclude from recording.
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Winsock conversion options

There are no specialized conversion options for Winsock.

Winsock command reference

QALoad provides descriptions and examples of the various commands available for a Winsock script. For
details, refer to the Language Reference Help section for Winsock.

Advanced Scripting Techniques for Winsock

Understanding data representation in the script

This section describeshow datathat issent and received isdisplayed in a Winsock script. Use this section
as areference when you examine a script.

During the conversion process, QALoad determines how to represent each character in the script. This
conversion processusesthe following rules:

1. The character is compared to the “space” character in the ASCII table, which has a decimal value of 32. If the
character’s value is less than 32, the following steps are taken:

b. If the character is “\r”, “\n”, “\t”, or “\f", it is represented in the script as a normal C escape character.

C. If the character is either “N\” or “, it is represented in the script as an octal character. For example, the
values would be “\034” and “\036”, respectively.

d. If the character’s value is less than 32 and it does not meet the descriptions in a) and b) above, it is
represented in the script as a control character. For example, if the character is a null character, it is represented in
the script as “*@”".

2. If the character’s decimal value is between 32 (the “space” character) and 126 (~), it displays in the script as a
standard readable ASCII character, with the following exceptions:

= If thecharacteris“\”, which hasadecimal value of 92, it isrepresented as“\\ " in the
script.

= If thecharacteris““", which hasadecimal value of 34, it isrepresented as“\"” in the
script.

= |If thecharacter is“~”, which hasadecimal value of 94, it isrepresented as“~"" in the
script.

3. If the character has a decimal value of 127, which corresponds to Delete (DEL), it is represented as “*” in the script.

The following table summarizesthe results of rules 1-3.

Dec

e | o || omona | orw |
@ 000 0 NUL
A 001 1 OH
"B 002 2 STX
e 003 3 ETX
D 004 4 EOT
"E 005 5 ENQ
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4. If the character is not included in the groups defined in steps 1-3, it is represented as an octal character in the script.
These characters are often referred to as high ASCII characters (those with a decimal value greater than 128), and
are represented in the script as “\O0Q0”, where OOO is the octal value for the ASCII character.

Handling Winsock application data flow

Frequently, server programsreturn unique values (for example, a session ID) that vary with each execution
of the script and may be vital to the success of subsequent transactions. To create scriptsthat include these
values, you need to substitute the hard-coded valuesreturned by the server with variables. The following

original and modified code examples demonstrate thistechnique.

Original code

In thisscript, the server sendsa session ID in response to a connection by the client. Thissession ID is

required to successfully complete subsequent transactions.

/*
* wsk- AdvancedTechni ques_original.c

*

* This script contains support for the follow ng
* m ddl ewar es:

* - Wnsock

*/

/* Converted using the follow ng options:
* General :

* Line Split : 80 characters

* Sleep Seconds : 1

* Auto Checkpoints : Yes

*/

#defi ne SCRI PT_VER 0x00000005UL

#i ncl ude <stdio. h>

#i ncl ude "smacro. h"

#i ncl ude "do_wsk. h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

int rhobot_script(s_info)
PLAYER_|I NFO *s_i nf o;
{

/* Declare Variables */

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( "wsk- AdvancedTech_1.c");

/| Checkpoi nts have been included by the convert process
Def aul t Checkpoi nt sOn() ;
DO WBK I nit(s_info);

Set Ti neout (20); /* WAit up to 20 seconds for each expected pattern */

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;
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DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);
DO WSK_Connect (S1, "172.22.24.125", 2100, AF_INET);

FIETELEL b r i rrrrrrrrsg
/1l The session id returned by the server is

/1 unique to each connection

FEEEELEE b r i bbb rrrrrirrng

[* 21bytes: SessionlD=jrt90847\r\n */
DO WBK_Expect (S1, "\n");

FEETIELL i b r i brrrrrrirrri
/1 This unique id is then used for subsequent

/'l requests

FEEEELEE b r bbb rrrririrri

[* 34 bytes */
DO WBK_Send(S1, "SessionlD=jrt90847\r\n: "Br@@ @B @@@A @@@);
/* 15 bytes: |D Accepted#*@r\n */

DO WBK_Expect (S1, "\n");
DO WSK_C osesocket (S1) ;

END_TRANSACTI ON() ;
REPORT( SUCCESS) ;
EXI T();

return(0);

}

voi d abort_functi on(PLAYER | NFO *s_i nf o)
{

RR_printf("Virtual User % :ABORTED.", S task_id);
EXI T();

Modified code

If the original script (wsk-AdvancedTechniques_original.c shown above) isreplayed, it will fail because the
session ID will not be unique; rather, it will bethe session ID that iscoded in the script. To usethe unique
session ID received from the server, variable substitution must be used.

/*

* wsk- AdvancedTechni ques_nodi fi ed. c

*

* This script contains support for the follow ng
* m ddl ewar es:

* - Wnsock

*/

/* Converted using the follow ng options:
* Ceneral :

* Line Split : 80 characters

* Sleep Seconds : 1

* Auto Checkpoints : Yes

*/

#defi ne SCRI PT_VER 0x00000005UL
#i ncl ude <stdio. h>
#i ncl ude "smacro. h"
#i ncl ude "do_wsk. h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);
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#i f ndef NULL
#define NULL O
#endi f

int rhobot_script(s_info)
PLAYER_I NFO *s_i nf o;

{
/* Declare Variables */

char Buffer[64];
char SendBuffer[64];
i nt nBytesReceived = 0;

SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS_TYPE( "wsk- AdvancedTech_1.c");

/| Checkpoi nts have been included by the convert process

Def aul t Checkpoi nt sOn();

DO WBK I nit(s_info);

Set Ti neout (20); /* Wait up to 20 seconds for each expected pattern */
SYNCHRONI ZE() ;

BEG N_TRANSACTI ON( ) ;

DO WBK_Socket (S1, AF_I NET, SOCK _STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);
DO WSK_Connect (S1, "172.22.24.125", 2100, AF_|NET);

NNy
/1 The reply fromthe server is read into

/1 the Buffer variable. W will then have

/1 the unique Session ID for this connection.

/1 A'so need to null-term nate the buffer

/1 after receiving.
NNy

DO WSK_Recv(S1, Buffer, 64, 0, &nnBytesReceived);
Buf f er[ nByt esReci eved] = '\0';

[* 21bytes: SessionlD=jrt90847\r\n */
/1 DO_WBK_Expect (S1, "\n");

NNy
/1 Finally, substitute the Session ID received from
/1 the server with the one coded in the script.
NNy

sprintf(SendBuffer, "%:"Br@@@B @@@A @@@, Buffer);
DO WSK_Send( S1, SendBuffer);

[* 34 bytes */
/1 DO_WBK_Send(S1, "SessionlD=jrt90847: '\Br @@ @B @@Q@A@@@);
/* 15 bytes: |D Accepted#*@r\n */

DO WBK_Expect (S1, "\n");
DO WSK_C osesocket (S1) ;

END_TRANSACTI ON() ;
REPORT( SUCCESS) ;
EXIT()

return(0);

}
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voi d abort_functi on(PLAYER | NFO *s_i nf o)

{
RR_printf("Virtual User % :ABORTED.", S task_id);

EXIT();

Modifying QALoad's functionsto incorporate dynamic data

If you need to use dynamic data with your scripts, you can modify some QALoad functionsto handle
dynamic data. The two scenarios below describe specific situationsin which you might need dynamic data,
and how to achieve that in the script.

Scenario 1:

One method of accessing dynamic datais by using a datapool file. However, you might need to read in
datathat isnot in the format of an ASCII string, which isrequired for datapool files.

For example, if the string “\ 121\ 101\ 114\ 157\ 141\ 144" isread in from a datapool file with one of the
datapool functions, the output would be “\\ 121\\ 101\ \ 114\\ 157\ \ 141\\ 144", which isincorrect. To
work around this problem, you can use the OctalToChar() command to convert any octal sequencesinto
their binary representation. The following examplesillustrates the use of the OctalToChar() command for
this purpose:

Example

In thisexample, the string “\ 121\ 101\ 114\ 157\ 141\ 144" isread in from a central datapool file and
converted to itsbinary representation.

/* Declare variables */
char tenp[40];

BEG N_TRANSACTI ON() ;
GET_DATA() ;

DO WBK_Socket (S1, AF_I NET, SOCK _STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);
DO WSK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);

strcpy(tenp, VARDATA(1));

Cct al ToChar (tenp); //used to convert octal strings
//to their binary format

DO WBK_Send( S1, t enp) ;
/1 DO_WBK_Send(S1, "\ 121\ 101\ 122\ 165\ 156") ;
DO WSK_d osesocket (S1) ;

The DO_WSK_Send() command above sendsthe string “121\ 101\ 114\ 157\ 141\ 144" to the server. This
string isthe octal representation of the string “ QALoad ".
Scenario 2:

You might find that your capture dataisnot the same data you need for running atest. For example, you
might need to change the value of auser ID during replay. One method of changing the value isto change
thevalue through the DO_WSK_Send() command, but that resultsin the value being static only within the
function. To substitute a different value each time, create a dynamic variable, such asa datapool value, to
replace the user ID.

Example
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In thisexample, the script includesaDO_WSK_Send() command that sends“name=Jm” to the server as
theuser ID. Then avariableisused to changethe nameto “Mark”.

/* Declare variables */
char buffer[65];
char sendbuffer[65];

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO WBK_Bi nd( S1, ANY_ADDR, ANY_PORT) ;

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WSK_Connect (S1, "127.0.0.1", 90, AF_INET);
[loriginal DO WK Send(S1, "nane=Jin');

strcpy( buffer, "Mark");
sprintf( sendbuffer, "name=%", buffer);
DO WBK_Send( S1, sendbuffer);

/[* 2 bytes: ok */

DO WBK_Expect ( S1, "ok");
DO WSK_d osesocket (S1) ;

The buffer beforethe DO_WSK_Send() command ismodified and a new buffer is passed asthe second
parameter of the DO_WSK_Send() command. This effectively sends“name=Mark” to the server instead of
"name=Jm”.

Saving server replies

There are two methods for saving the entire reply that a server sends back. The following paragraphs
describe each method.

Using the Response() and ResponseLength() commands

The Response() command can be called directly after the DO_WSK_Expect() command. It returns a pointer
to the datathat has been received by DO_W SK_Expect(). To also receive the length of thereplay, call the
ResponseLength() command, which returnsthe number of charactersthat were received. The following
example usesthe Response() and ResponseLength() commands.

Example

In thisexample, variables are declared to store the results from the two functions. Both functions are also
used to save the buffer that isreceived within the DO_W SK_Expect() command.

/* Declare Variables */
int x = 0;
char *tenp;

BEG N_TRANSACTI ON() ;

DO WSK_Socket (S1, AF_I NET, SOCK _STREAM | PPROTO | P);
DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WSK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLI NE, 1);
DO WSK_Connect (S1, "127.0.0.1", 90, AF_INET);

/* 21 bytes: You are now connected */
DO WSK_Expect (S1, "d");
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/1l Used to store the data that was received by the
/1 DO _WBK_Expect

tenp = Response();

/1 Used to get the size of the response that was received
/'l so far

x = ResponseLengt h();
/* The line beloww Il print the length of the response and the actual response */

RR_printf(“length = %, and response= %", x, tenp);
DO WSK_d osesocket (S1) ;

The message “length=21 response=You are now connected” displaysin the Player buffer window.

Usingthe DO_W SK_Recv() command

To save aresponse based on itssizeinstead of aunique character string that isused within the
DO_WSK_Expect() command, usethe DO_W SK_Recv() command. Thiscommand enablesyou to specify
how much datato receive and where to store the data.

You can also usethe DO_W SK_Recv() command to storethe reply that isreturned from the server. This
strategy is useful when you need to retrieve the buffer that isreturned from the server, even though the
returned dataistoo dynamic and causesthe DO_W SK_Expect() command to fail every time.

Example

In thisexample, the DO_WSK Recv() command isused to save a server reply based on size. Two variables
are declared to store theresults from the DO_W SK_Recv() command.

/* Declare Variables */
int size = 0;
char tenp[45];

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO I P);
DO_WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WBK_Connect (S1, "127.0.0.1", 90, AF_INET);

/* 21 bytes: You are now connected */

nmenset (tenp, '\ 0", 45);

DO WBK_Recv( S1, t enp, 45, 0, &si ze) ;

RR_printf("size=% string=%", size, tenp);

DO WSK_d osesocket (S1) ;

The message “size=21 string=You are now connected” displaysin the Player buffer window.

Note: If you use this method as a substitute for the DO_WSK Expect() command, ensure that you receive
the correct information prior to calling the next function in the script.

Parsing server replies for values

To parse a buffer for a particular value, you can write a parsing routine that searchesthe entire buffer for
the value. However, you can also use one of QALoad 's Winsock helper commands. The following scenarios
describe two situationsin which you could use the Winsock commandsto solve a parsing problem.

148



QALoad Online Help

Scenario 1:

To find astring in a server reply, you can use the ipExpr() and ScanExpr() commands. SkipExpr()
searches for the first occurrence of astring in theinternal buffer that containsthe response that was
received within the DO_W SK_Expect() command. Then, use the ScanExpr() command to search for
another string. ScanExpr() saves the buffer from the first occurrence of the string that was used with
XKipExpr() up to and including the string used within ScanExpr(). The first parameter of ScanExpr() isa
UNIX-style regular expression. The following table liststhe most common expressions:

Matchesthe end of astring.
* Matches any number of characters.

? Matches any one character. |

Example In this example, the buffer contains “sessionid=1234567890abc”, and the goal isto retrieve
everything after the “=", up to and including “abc”.

/* Declare Variables */
char tenp[35];
int size = 0;

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);
DO_WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO _WSK_Connect (S1, "127.0.0.1", 90, AF_INET);

/* 23 bytes: sessioni d=1234567890abc */

DO WBK_Expect (S1, "c");

Ski- pExpr (" sessi oni d=");

si ze=ScanExpr (".*abc" , tenp);

RR_printf("Iength =% string = %", size, tenp);
DO WBK_Cl osesocket (S1) ;

The message “length=13 string=1234567890abc” displaysin the Player buffer window.

Scenario 2:

You may have datareturned from the server that istoo dynamic, that is, you are not able to base parsing
on actual characters. The solution isto base the parsing on character positionsinstead.

For example, to save the characters 20 through 25, you could use the Scan &ip() and ScanSring()
commands. ScanSkip() skips a specified number of charactersin the internal buffer that storesthe response
that was received within the DO_W SK_Expect() command. ScanSring() scans a number of charactersfrom
the current position within the buffer into a character string.

Example

In thisexample, a buffer containing “xxx123456789yyy” isreturned from the server. The value between
“xxx” and “yyy” isreturned.

/* Declare Variables */

char tenp[15];

BEG N_TRANSACTI ON() ;
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DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO I P);
DO _WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WBK_Connect (S1, "127.0.0.1", 90, AF_INET);

[* 16 bytes: xxx0123456789yyy */

menset (tenp, '\0', 15);

DO WBK_Expect (S1, "yyy"):

ScanSki p(3);

ScanString(10,tenp);

RR_printf("string=%",tenp);

DO WSK_d osesocket (S1) ;

The message “string=0123456789" displaysin the Player buffer window.

WWW

Visual Navigator

The Visual Navigator

The visual scripting interface, called the Visual Navigator, hasthree panesthat represent different aspects
of your script, and menu itemsthat offer you additional functionality. Using the Visual Navigator to
develop your scripts makes your job easier. For example, searching through lines of code to locate a
particular button you clicked on a particular page can take alongtime, but using the Visual Navigator you
can simply click through the pagesto locate that button. In fact, you can develop your whole script —
recording, variablizing, converting, compiling, and running it —all from the Visual Navigator'sinterface
without ever writing aline of code.

For a brief explanation of each Visual Navigator pane, click on the panesin the graphic below. For more
information about a pane, usethelinkslisted after the graphic.

Note: To make the following graphic fit better in this help window, we've turned off the Script
Development Workbench toolbars and panesthat are not directly related to this help topic. You can
hide/show many of the Script Development Workbench toolbars and panes using commands available from
the View menu.
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Visual Navigator'smenus

The Visual Navigator has a number of special menu commandsto help you develop your script.

Visual Navigator menu

The Visual Navigator menu isthe main menu for Visual Scripting. Accessthe Visual Navigator menu from

the Script Development Workbench's main menu, or by right-clicking on any item in the Visual Navigator
tree-view (left pane).

Datapools and VYariables, .

Wiew Scripk File
Create Editable Script File. ..

Showe Hidden Figlds
Show Redirected Pages (3xx)

[<[<]

Show Client Error Pages ()

Show Server Error Pages (S

Insert Tree Ikem r
Yiew Source

Compile F7
Walidate Scripk
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Datapoolsand Variables: Opensthe Datapools and Variables dialog box, where you can add, delete, or
modify datapool files or variables.

View Script File: Opensawindow showing the C++ (.cpp) file based on what is currently showingin the
Visual Navigator'stree-view. Thisisaread-only script.

Create Editable Script File: Creates an editable C++ (.cpp) script based on the current Visual Script. You
can modify thisscript directly; however, any changes made to the script will not be reflected in the tree
and vise-versa.

Show Hidden Fields: Displays form fieldsthat are hidden by the browser.

Show Redirected Pages (3xx):Toggleswhether or not redirected pages are displayed. These are pages that
come back with areply status code of 3xx, for example: 302 Not Found.

Show Client Error Pages (4xx): Toggleswhether or not Client Error pages are displayed. These are pages
that come back with areply status code of 4xx, for example: 407 Proxy Aut hori zation Required.

Show Server Error Pages (5xx): Toggleswhether or not Server Error pages are displayed. These are pages
that come back with areply status code of 5xx, for example: 503 Servi ce Unavail abl e.

Insert Tree Item: Opensa sub-menu where you can chooseto insert certain treeitemsinto your script. For
details, see Inserting script items.

Delete Tree Item: Deletesthe currently selected tree item. If the selected item may not be deleted from the
script, thiscommand isunavailable.

View Source: Opensatext window displaying the source code of the currently active HTML Page or
Subrequest in the tree view.
Edit menu

The Script Development Workbench Edit menu provides special commands for Visual Navigator
functionality aswell ascommon Edit menu commands. Accessthe Edit menu from the main menu, or by
right-clicking on an edit box that can be variablized in the Visual Navigator form-view (bottom pane).
Feldsthat can be variablized are denoted with a Var button.

The commandson the Edit menu are dynamic and the availability of certain commands dependsupon
whether you have text selected and where your cursor is. The following graphicsillustrate the difference:
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Insert Variable/ Substitute with Variable: Opensthe Datapools and Variables dialog, allowing you to
insert avariable or replace the selected text with a variable. Substituted text will refer to alocal variable or
datapool variable and will look similar to one of the following examples:

{$ VAR Custoner Nunber $}
{$ VAR Last Name: Customer Data $}

These commands are only available when the cursor is placed in an edit box on atree-view item that can
be variablized (you will see Var or Var Wiz next to it).

Insert Random Value/ Substitute with Random Value: Opensthe Random Number Tag dialog box where
you can specify arange within which arandom number should be generated for thisvalue. The substituted
text will look like this:

{$ RANDOM 0: 100 $}
and it producesarandom number between the lower and upper limit each time it is executed.

These commands are only available when the cursor is placed in an edit box on atree-view item that can
be variablized (you will see Var next to it).

Insert VU Number/Substitute with VU Number (Absolute): Inserts or replacesthe highlighted text with
the following text:

{$ VU ABS $}

Thisisthevirtual user number at runtime. The absolute virtual user number isassigned depending on the
number of Playersin use. For example, two Player machines with 50 virtual users on each, would assign

numbers 0 through 49 for Player 1 and 50 through 99 for Player 2. Typically, the VU number is combined
with other text to form alarger string, such as:

Custoner{$ VU ABS $}

In thisexample, Player 1 hasvalues of CustomerQ through Customer49, and Player 2 has values of
Customer50 through Customer99. These commands are only available when the cursor isplaced in an edit
box on atree-view item that can be variablized (you will see Var or Var Wiz next to it).

Insert VU Number/Substitute with VU Number (Relative): Insertsor replacesthe highlighted text with
the following text:
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{$ VU REL $}

Thisisthevirtual user number at runtime. The relative virtual user number isassigned to each Player in
use. Each Player hasrelative numbersfrom 0 to N, where N isthe total number of VUsrun on that Player.
For example, two Player machineswith 50 virtual users on each, would assign numbers 0 through 49 to
each Player. Typically, the VU number iscombined with other text to form alarger string, such as:

Custoner{$ VU REL $}

In thisexample, Player 1 hasvalues of Customer0 through Customer49, and Player 2 has values of
Customer0 through Customer49. These commands are only available when the cursor is placed in an edit
box on atree-view item that can be variablized (you will see Var next to it).

Revert to Original String: Rollsthe contents of the selected edit box back to when it wasfirst created,
usually when the recording was converted to a Visual Script.

Thismenu item isenabled only if the edit box within the form can be variablized and it has been changed
at some point.

Delete Variable Reference: Deletesthe variable from the selected edit box. Note that you can also
highlight avariable and pressthe Delete key to delete avariable within an edit box.

Thismenu item becomes enabled when you highlight avariable inside of an edit box.

Toolsmenu

The Script Development Workbench Tools menu provides accessto the Rule Library for parameterization,
the ZipFile wizard for collecting filesneeded by the Technical Support team to analyze and resolve a
problem, and common Tools menu commands. Access the Tools menu from the Script Development
Workbench main menu.

Il analyze

3 Conduckor

@ web Browser
Rule Library

ZipFile wizard

ETP... Chrl+T
WinDiff ...

Rule Library: Opensthe Rule Library dialog box, where you can add, delete, or modify saved Variable
Replacement Rules.

Visual Scripting Concepts

Introducing Visual Scripting

Visual Navigator for WWW is QALoad's easy-to-use visual interface to QALoad's powerful script
development tools. Visual Navigator for WWW rendersyour recorded C++-based transaction in atri-paned,
browser-like environment similar to popular visually-oriented development tools, with iconsrepresenting
all the elements of your script. In fact, you could set up and run a WWW script without ever having to
modify a C++-based script.

With Visual Navigator's advanced editing features, you don't have to know the syntax of QALoad's
command set or your HTML requests or responsesto customize your script. You can quickly and easily:

I See what URL calls were made and what type they were (for example a POST or GET statement)

154



QALoad Online Help

I See what information was passed in a call

I See what replies/pages were returned

I Add checkpoints or comments into your script

! Move the begin/end transaction statement

! Move the synchronize statement

! Editan HTTP header

I Set particular flags and commands

! Add datapools

! Parameterizing your script

! Extract information from a reply to use in subsequent calls
I Save your script and go back to it at any time for further editing
I Create a C++-based script file, if you like

Looking at atransaction loop

The transaction loop isthe portion of your script that is played back repeatedly, representing multiple
users making requests. The elementsin your transaction loop depend on what was originally recorded on
each page you requested. You can move the transaction loop up or down in the tree-view using the arrow
buttons, to allow certain requeststo be moved in or out of the Transaction Setup area, where they will be
executed before beginning the transaction loop.

El Note: The following graphic does not show all the possible script elements, but gives a good
representation of what your transaction loop might look like in the Visual Navigator.

High-level script items

There are three high-level script itemsin thetransaction loop that represent the web pages you've
recorded. NavigateTo, HTML Pages, and XML Requests:

NavigateTo: Thisisalwaysthefirst item under the Transaction Loop element, and isalways denoted with
an arrow icon. It liststhe URL that wastyped into the web browser at the start of recording. This specifies
thefirst request to be made. The result of thisrequest isthe next item in thetree, which isgenerally an
HTML Page item.

If thefirst item isan HTTP request for XML data, it will appear asan XML Request item in the tree.

Page (HTML): Following NavigateTo there will typically be a set of HTML Page items, which are always
denoted with aglobeicon underneath the Transaction Loop element. These represent pages visited while
the transaction was being recorded.

The form-view (bottom pane) liststhe request'sreply status, the requested URI, and the associated
checkpoint name for the page returned.

HTML Page items can be parent to a number of script itemsin the tree-view, such as Action items. For
moreinformation about sub-itemsthat can exist under a Page item, see HTML Page sub-items.

XML Request: Requests for XML documents are denoted by adocument/arrow icon underneath the
Transaction Loop element. These represent the requests for XML data made during the transaction that
wasrecorded. XML Request items can be parent to a number of lower-level script sub-itemsin the tree-
view, such asHeader and Cookie itemsand the XmIReply document item. See XML requeststo learn about
sub-itemsthat can exist under an XML Request item.

XML Support
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QALoad's XML support ishandled through the Script Development Workbench's Visual Navigator, which
displaysyour script'sHTTP or XML requestsin an easy-to-use, visually-based interface that offersyou
point-and-click script editing. Although XML issupported through the Visual Navigator, we recommend
you read through thishelp topic aswell asthe Visual Navigator help topicsto become familiar with the
featuresthat are unique to QALoad's XML support.

When an HTTP request is made for an XML document, either in the form of an HTTP GET request or an
HTTP POST request with an XML document asthe post data, the dataisdisplayed in the three Visual
Navigator panes asillustrated below. Click on apanein the graphic for a description of its contents and
functionality.

Note: To make the following graphic fit better in this help window, we've turned off the Script
Development Workbench toolbars and panesthat are not directly related to this help topic. You can
hide/show many of the Script Development Workbench toolbars and panes using commands available from
the View menu.
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Sreaming mediain Visual Navigator

If you selected the Sreaming Media option on the WWW Advanced conversion optionsdialog box before
recording your script, and the recorded transaction contains RealOne Player or Windows Media streaming
requests, your streaming mediarequest will be presented as a Page in the tree-view, similar to the following
graphic:

The form-view (bottom pane) for a streaming media page will show
thetitle Real Media Request or Windows Media Request to indicate the
type of request you recorded, and will list the following fields:

Requested URI: Liststhe requested URI that invoked the media
player. For Real Mediathe file typically will be an RM file, while for
Windows Media it will typically be an ASX file.
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Play Media Request: Select this check box for the virtual user to processthe RM or ASX file that is received
and make the necessary requeststo duplicate what the client performed while receiving the streaming

media. If this checkbox isnot selected, then no further processing is performed after receiving the RM or
ASX file.

Play Requested Media for N seconds: You can specify how much of the streaming mediafile the virtual

user should play, in seconds, before moving on to the next request. A value of zero indicatesthat the entire
media stream should be played.

CX and Visual Navigator

The Visual Navigator handles both native and encoded Chinese, Japanese, and Korean (CJ) characters.
(See CXK support in QALoad for more information about CX support.)

The following graphic shows how the Visual Navigator provides native character support. Both English and
Chinese characters are displayed in the Workbook Pane.
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The same capture file, Shanghai.cap, isopen in the graphic below. Here, the Visual Navigator displaysthe
Chinese charactersin encoded format.
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Primary Script Elements

Elements of a Visual Navigator script

When you open aVisual Navigator script, you'll see standard elements of your script listed in the left pane.
Each element can contain anumber of script items, which in turn have attributesthat are editable in some
cases. Thistopic liststhe major elements of a script, and linksto additional help topics describing each
element's associated script items:

The main elements of a Visual Navigator script are:
Playback Options

Web Playback Options
Traffic FHlters

Variables
Parameterization Rules
Datapool Files

Common Http Headers
Common Content Checks
Transaction Setup
Transaction Loop

Transaction Cleanup
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Playback Options

Lists various settings related to playback. Settings are contained in the Web Playback Options and Traffic
Filtersitems.

Web Playback Options

Thisitem contains settingsrelated to playback such as proxy settings, time out value, number of
concurrent connections, baud rate emulation, and filters. Thisform isdivided into three areas. Proxy
Settings, Miscellaneous Playback Settings, and Memory Options.

Proxy Settings

This section of the form showsthe proxy settings asthey were originally recorded. Thisisthe same
information you could enter into the Internet Explorer or Netscape browsersto configure them.

Use Auto Configuration Script: If an auto-configuration script was used while recording, then this
checkbox will be selected and the address of the auto configuration script will be shown. If an auto
configuration script was not used, then the other proxy setting fields are enabled.

HTTP Proxy: The address of the proxy server machine and its port number.

SSL Proxy: The address of the SSL proxy server machine and its port number.

Exceptions: Separate entries with acomma, for example: company.sample.com,
company2.company.com

Basic Authorization

Username: A valid user ID to useif the proxy server requires authorization.
Password: A valid password corresponding to the user ID in the previousfield, to useif the proxy
server requires authorization. The password will be encrypted when recording.

Proxy Http Version: Specifieswhich protocol to use when making requests through a proxy.
Optionsare 1.0 or 1.1. The version affects whether or not replies may come back chunked. Only
HTTP 1.1 requests receives chunked replies.

Miscellaneous Playback Settings

This section containsvarious settings used for playback. The values on thisform initially originate from
the WWW Convert Optionsdialog box; however, you can change some of the values on this form.

Http Version: Specifieswhich protocol to use when making HTTP and SSL requests during playback.
Optionsare 1.0 or 1.1. The version affectswhether or not replies may come back chunked. Only
HTTP 1.1 requests receives chunked replies.

Server Response Timeout: The number of secondsto wait for aresponse from the server before
considering it to be timed out.

Max Connection Retries: Specifieshow many timesa connection will be tried before it is
considered failed.

Max Concurrent Connections: The maximum number of concurrent connectionsthat can be
opened to request documents. QALoad supportsfrom 1 to 4 connections. Thisoption allows QALoad
to better simulate a browser’s behavior while playing back a script.

Persistent Connection During Playback: When selected, QALoad will try to maintain an open
connection to the server during playback. An open connection may better simulate the recorded
transaction.

Caching: When selected, QALoad will simulate the browser’s caching behavior.

Reuse SSL Session ID: When selected, QALoad will reuse the current session’scommunication
information (session ID) for all page requests within the transaction.
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Use Transmission Baud Rate Emulation: Select to simulate a specific baud rate for transmission of
requests, and then select arate from the drop-down field. QALoad will then slow the transmission of
requests appropriately in order to emulate the transaction rate of amodem.

Use Reception Baud Rate Emulation: Select to simulate a specific baud rate for reception of
requests, and then select arate from the drop-down field. QALoad will then slow the reception of
requests appropriately in order to emulate the transaction rate of amodem.

Refresh Timeout (Seconds): A page will be considered aredirect if the META Refresh CONTENT
field'svalueislessthan the valuein thisfield. Thisfield can only be set in the conversion options.

Memory Options
This section contains sectionsrelated to memory usage at the virtual user level.

Virtual User Memory Size: Indicateswhether the current setting isfor Typical or Minimize Memory
Usage.

Memory Options: Click to open the Memory Optionsdialog box, from which you can
change from Minimize Memory Usage mode to Typical mode, or change Typical mode
settings. Once a script isconverted using Typical mode, the memory usage setting cannot be
changed to Minimize Memory Usage.

Manually Select Subrequests: Indicateswhether the current setting is Active or Not Active. This
option can be modified on the Memory Optionsdialog box. When the option is Active, the
following buttons are also available.

Select All Subs: Click to select all subrequests.
Clear All Subs: Click to clear all subrequests.

Traffic Flters

Traffic Fltersallowsyou to filter out certain requests while playing back a script. For example, you may
want to eliminate advertisement requeststhat are being made of Web servers other than the one you are
testing.

Thefirst time you convert a capture file, it will use the filters specified on the WWW Advanced conversion
optionsdialog box and will eliminate any pagesindicated as being filtered. Flter information entered on
that dialog will be written to the Traffic Filterstree item. Any changes you make to thistree item will not
affect itemsin the Visual Navigator tree but will be strictly for filtering subrequests at playback time.

Note: Traffic filters do not affect which XML requests are written to the tree when a capture file is
converted.

Two types of filters may be specified:
I Allowed Traffic

Thislist specifies a set of substrings for the type of URLsyou will allow to be requested. The URL of
every request made must include at least one of the specified substrings. The filter only appliesto
subrequests.

For example, if thelist contained the strings "compuware" and "compuweb" then QALoad would allow
the URLs "www.compuware.com\ info.htm" and "http://mycom puweb/weather.htm" to be requested,
but not "www.google.com".

! Blocked Traffic

Thislist specifies a set of substrings for the type of URLswhich should not be requested. If a URL to be
requested contains any of the substringsin thislist, then the request will not be sent. The filter only
appliesto subrequests.
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For example, if thislist contained the terms"doubleclick" and "popup_source" then QALoad would not
allow the following URL to berequested: "http://www.doubleclick.com/myAdvertisesment.htm".

The traffic filters form-view also liststhe substringsthat were converted to Additional Subrequestsduring
conversion under the Traffic converted to Subrequests heading. Thislist isread-only and displaysthe
settings from the WWW Advanced conversion options dialog box.

Variables

Listslocal variablesthat have been created for this script. For information about parameterization, see
About Parameterization.

Form View Fieds

When you highlight avariablein the tree view, the form view displays fields related to the variable type.
Variable Name: The name you provided to identify the variable.

Initial: The initial value for thisfield, before parameterization takes place.

Note: Variables that are saved in the Parameterization Rule Library can be changed only from the Rule
Library.

Datapool Files

Lists datapool filesbeing called by the script. Each datapool listed hasa list of variablesunder it
representing columnsin the datapool file. Datapools can be Local (specific to asingle Player) or Central
(available to all Players).

Common Http Headers

Lists headersthat were recorded from at least 50% of your requests. These headers will be sent out with
every request that ismade at playback unlessthey are overwritten by a header of the same name
underneath an individual request action.

You can insert new header items from the tree-view by clicking Visual Navigator>Insert Tree Item>Http
Header. In addition, you can modify the valuesin the Http Header form in theright pane.

Common Content Checks

Listscommon content checks, which apply to all replies sent by the server. Content checks enable you to
verify whether the correct page was returned based on the existence or absence of a specific search string.
You can also set content checks at the page level. Click the Add New Content Check Item button in the
form-view to add new common content checks.

Common content checks can include variables. Common content checks enable you to generate an error
code on aset condition even if no individual page-level content checks are enabled. The search string is
compared to theraw HTML returned by the server, so you may need to include HTML tagsin your search
to match thetext that appearsin the browser.

Transaction Setup

Listsany actionsthat occurred before the main transaction loop. Any items/actionsthat occur under this
heading will be executed after the Synchronize but before the BEGIN_TRANSACTION(); statement at
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playback. For example, you may have logged in to a particular Web site and do not want to log in and out
with every transaction at playback. You can movethe Transaction Setup item in the tree-view by
highlighting it and clicking the Move UP/Move DOWN buttons. The Transaction Setup can contain client
certificate tree items.

Client Certificate tree item

If the recorded transaction containsaline with a ssl-clientcert command, then
Visual Navigator will create a Client Certificate tree item and place it directly
beneath the Transaction Setup tree item.

The Client Certificate string can be modified or variablized in the form-view.

The Client Certificate item can also be moved up and down the tree like other
tree items, such ascheckpoints. Thisallowsyou to move it into the Transaction
Loop areaif you wish to change the certificate with each transaction.

A Client Certificate item will generate a script line similar to the following:

Set ( EVERY_REQUEST, CERTIFI CATE, “qal oad_cl ”);

If the Requires Password check box is selected, the generated script lineissimilar to the following:
Set ( EVERY_REQUEST, CERTI FI CATE_PASSWORD, "~encr~250F7641455876");

Transaction Loop

Liststhe requestsin your transaction. All items/actionsthat occur under this heading are placed between
the BEGIN_TRANSACTION and END_TRANSACTION statements, causing them to be repeated for asmany
timesasthe Conductor tellsthem to be. The transaction loop hasanumber of possible sub-elements,
depending on the Web site you tested. For detailed descriptions of the elementsthat can belisted in a
transaction loop, see Looking at atransaction loop.

Transaction Cleanup

Listsactionsthat occur after the script has finished executing the appropriate number of transactions. Any
itemsthat occur under thisheading will be placed after the END_TRANSACTION statement. For example,
you may want to log out of a particular Web site after completing the appropriate number of transactions.
You can move the Transaction Cleanup item in the tree-view by highlighting it and clicking the Move
UP/Move DOWN buttons.

Parameterization Rules

Lists Parameterization Rulesthat you create when you define avariable to substitute for a value. Saving the
variable asarule enables you to reuse it for other instances of the variable.

When you click Parameterization Rulesin the Visual Navigator tree-view, details of the rules stored in the
Rule Library appearsin theright-hand pane.
Notes:

= Propertiesfor therulesare defined using the Rule Library Wizard or the Variable Replacement
Wizard.

= An exclamation mark (!) in the first column, signifiesthat the rule matches the same parameter
asanother rule defined in the script. Therule applied first preventsthe other rules from being
applied. Rules are applied in the order they are displayed in the table.
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Rule Name: Name of the rule.

Matching Item: Name of the item within the script that matchesthe parametersdefined in the rule and
that will be replaced with the rule.

Matching Type: Thetype of item within a script that isreplaced by thisrule. Item typesinclude:
I CGI Parameter
I Cookie
I Header
I EditBox
! RadioButton
I TextBox

Fields Replaced: Felds of the matching item that are replaced by thisrule. Fields may be:
! Name
I Value
! Both name and value

Apply: Apply the selected rule.

Apply All: Apply theruleto all matchingitemsin the script.

Undo Apply: Removethe rule from matchingitemsin the script.

Edit: Opensthe Rule Library Wizard so you can edit the rule.
Duplicate: Duplicatesthe selected rulein thelist.

Delete: Deletestherule from the script. Theruleremainsin the library.

Add to Library: Addsthe ruleto the Rule Library. Only rulesin the Rule Library can be applied to future
scripts.

Note: You can create a rule using the Variable Replacement Wizard without adding it to the library.
Goto Rule: Displays details for the selected rule.

Get from Library: Opensthe Get Rule from Library dialog box. Select aruleto add to the visual tree.

Rules Details

When you click an individual rulein the Parameterization Rule item in the Visual Navigator tree-view,
the form-view displaysinformation for that rulein three tabs.

Note: Properties for the rules are defined using the Rule Library Wizard or the Variable Replacement
Wizard.

Apply Rule: Appliestheruleto all itemsin the ltemsto Replace table.
Undo Apply: Removestherule from all itemsin the ltemsto Replace table to which it hasbeen applied.
Edit: Opensthe Rule Library Wizard so you can edit the rule.

Add to Library: Addsthe ruleto the Rule Library. Only rulesin the Rule Library can be applied to future
scripts.

Note: You can create a rule using the Variable Replacement Wizard without adding it to the library.
General Tab

Details Section:
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Rule Name: Displaysthe name of the rule. You cannot edit thisfield.

Description: Displaysthe description of the rule. Thisisgenerated by the Variable Replacement Wizard or
supplied by the user.

Status: Displayswhether the ruleisapplied to itemsin the script.
Folder: Displaysthe name of the folder where the rule islocated.

Last Modified: Displaysthe date the rule was last modified.

Rule Summary Section:
Gives a descriptive summary of the parameters established for thisrule. The rule parameters are defined
using the New Library Rule Wizard or the Variable Replacement Wizard.

Matching Items Tab

Matching Item Properties

Item Name: Displaysthe name by which the parameter isidentified in the script.
Example: Shows an example of the parameter.

Item Type: Thetype of item within the script that ismatched by thisrule

Host URL: Identifiesthe URL where the parametersreside that are replaced by thisrule.

Items to Replace

Note: When a different rule has been applied to an individual item, an red exclamation mark (!) appears
next to the item in the table. Only one rule can be applied at a time. Click Go to Item and review the
information in the Matching Parameter Rules area of the form-view to view the rule applied to the item.

Name: Displaysthe name by which the parameter isidentified in the script.
Type: Displaysthetype of variable in which it isused. This can be:

I CGI Parameter
I Cookie

I Editbox

I TextArea

! Radio button

! Header

Found In: The name of Host URL where this parameter isfound.
Apply to Item: Appliesthe ruleto the matching itemsin the ltemsto Replace table that you have selected.

Undo Apply: Removestherule from the matching itemsyou have selected in the table to which it has
been applied.

Edit: Opensthe Variable Replacement Wizard, where you can make changesto the variable and save it
again to therule.

Go to Item: Takesyou to the individual occurrence of theitem in the script.
Variables Tab

Name field variable
Thisarea displayswhen you select Name asthe field to replace when you created the rule.

Variable Name: Displaysthe name of the variable to which thisrule applies.
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Frequency: Showsthe frequency with which theruleisapplied to the script.
Calculation: Showsthe calculation used for the variable.
Example: Shows an example of the value returned from the calculation.

Details: Displaysthe Calculation Details dialog box.

Value field variable
This area displayswhen you selected Value asthe field to replace when you created the rule.
Variable Name: Displaysthe name of the variable to which thisrule applies.

Frequency: Showsthe frequency with which theruleisapplied to the script. Thiscan be: Once per test,
Once per transaction, or Every usage.

Calculation: Showsthe calculation used for the variable.
Example: Shows an example of the value returned from the calculation.

Details: Displaysthe Calculation Details dialog box.

Transaction Loop Items

Synch

Insertsa Synch item immediately after the currently selected HTML Page. A Synch item represents a spot
where all virtual userswill pause during replay until all active virtual users have reached the same point.
Oncethevirtual usersare synchronized thisway, the Conductor will instruct them all to continue.

A Synch item can be moved up or down thetree using Up/Down in the form-view.

IP Spoof
Insertsan IP Spoof item immediately after the currently selected HTML page.

In order for IP Spoofing to work with Visual Navigator, it isnecessary to create or insert an existing local
datapool file called QALOAD_IPSPOOFin the Visual Navigator tree-view. For more information about
creating this datapool file and inserting it, see Creating the QALOAD_IPSPOOF datapool file.

Read Datapool

Opensthe Datapool and Variables dialog box, allowing you to choose which datapool to use, and then
inserts a Read Datapool item immediately after the currently selected HTML Page.

You can move thisitem up or down the tree-view by clicking Up/Down in the form-view.

Form View Fields
The form-view (bottom pane) for a Read Datapool item displaysthe following information:

Datapool Name: The name of the datapool file that will be used. To use a different file, click Select file...
and then choose or create another.

Datapool Variables: Liststhe variables (fields) associated with this datapool file.
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Checkpoint pair

Insertsa Begin Checkpoint item beforethe currently selected HTML Page and an End Checkpoint after
the currently selected HTML Page.

Checkpointsare used to measure duration times for certain actionsto be completed. You can move either
the Begin or End checkpoint item to encompass several requests, if necessary. To move either item,
highlight it and then click Move Up/Move Down in the form-view.

Form View Fields
The form-view fieldsfor a Begin/End Checkpoint item liststhe following information:

Name: The unique name of the checkpoint. When a checkpoint item isinserted, it isgiven adefault name
such as User Checkpoi nt 1. Thisname can be changed. Changing the name of the Begin or End
Checkpoint item automatically changesthe name of the corresponding Begin or End item. In addition,
deleting a Begin or End Checkpoint item automatically deletesthe corresponding Begin or End item.

Show End/Begin Checkpoint: Click thisbutton to quickly locate the Begin or End Checkpoint item that
correspondsto theitem currently selected.

Increment Variable/Decrement Variable/Reset Variable
Increments, decrements, or resetsthe value of alocal variable.

Opensthe Datapools and Variables dialog box, which allowsyou to select which variableto increment,
decrement, or reset. It then insertsthe appropriateitem (Increment Variable, Decrement Variable, Reset
Variable) after the currently selected HTML page.

Form View Fields

Theform-view (bottom pane) for an Increment, Decrement, or Reset Variable item liststhe following
information:

Variable Name: The name of the variable being modified. To use a different variable, click Select Var...
and then choose or create a different local variable.

Action: Describesthe type of action to perform on thelocal variable. Options are:
! Increment — increments the value by 1.
! Decrement — decrements the value by 1.
! Reset Value — Type a value to replace the current variable with in the New Value field.

Print Values (debugging)

Insertsa Debug Print item after the currently selected HTML Page. This causes a string to be output to the
Player window during playback. This can be useful for debugging a script while you are trying to variablize
it so that it replays correctly with multiple virtual users.

Form View Field

Debug Print Statement: If you simply type astringin thisfield, it isprinted in the Player’s output window
just asyou typed it. If you insert avariableinto the string, the value of the variable is printed to the
Player'swindow at playback so you can seeitsvalue. For example, to print the value of a datapool variable
you might enter astring like the following:

Custoner Nanme is {$ First Name: Custoner Data $} {$ Last Nane: Custoner Data $}
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Thisprintsastatement like the following to the Player window at runtime: Cust omer Nane is Ci ndy
Nel son.

You can move the statement within the tree by clicking Move Up/Move/Down in the form-view.

Comment

Insertsa Comment item after the currently selected HTML page. Type your comment into the form-view
(bottom pane).

HTML Pages

HTML Page form-view

The form-view (bottom pane) for an
HTML Page tree item containsthe
following information:

Reply Status: The code designating
the status of the reply. For most pages
that were returned correctly, this will
be 200 OK.

Requested URI: Thisread-only field
liststhe URI which wasrequested that
resulted in this page being displayed.

Checkpoint Name: If the page has atitle, then it will be used asthe checkpoint name. If not, the word
Checkpoint will be used. To make sure all checkpoint names are unique, anumber may be appended to the
end of the checkpoint name.

Meta Refresh Required [ ] Seconds Before Redirection: If the Refresh Timeout option was selected on the
WWW Conversion Optionsdialog box, thisfield displaysthe number of secondsthat QALoad waits before
it treatsa META refresh request asanormal request. Thisfield only appearswhen refresh timeouts are
enabled.

HTML Page sub-items

The following script items can exist under a Page (HTML) item in the Visual Navigator's tree-view. Each
possible page sub-item islisted below, along with descriptionsfor the fieldsthat appear in the form-view in
theright pane when you select the item in the tree-view.

In addition, a Page item can contain sub-itemsthat you insert manually after recording the transaction.
Content Check sub-item

PageCheck sub-item

AdditionalSubRequests sub-item

SubRequests sub-item

Cookies Set by Server sub-item

Seep sub-item

Fll In Form sub-item

Action sub-items
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Content Check sub-item

Insertsa Content Check item for the currently-selected HTML page. Thisverifiesthat the correct page was
returned based on the existence or absence of a particular search string in the server'sreply for that page.
Content checkscan include variables. The search string iscompared to the raw HTML returned by the
server, so you may need to include HTML tagsin your search to match the text that appearsin the
browser.

Thetop pane displaysthe source for the HTML page. You can easily select text in the top pane and add it
to the content check definition by clicking the Copy from Source button.

Form-view fields
The form-view (bottom pane) includesthe following fields:

Enable thiscontent check: Select to enable the content check for the page. Content checks are disabled
by default. After checking thisbox, choose whether the check succeedsif the string is contained or not
contained in the page. Then typethe string text in the box.

String: Enter the string that definesthe content check. You can type a string or click the Var... button to
select variables for the string.

Var.... Opensthe Select Variable dialog box where you can select the variable to add to the string.

Copy from Source: Select text in thetop pane and click thisbutton to copy the selected text in the top
paneto thetext box.

Verify: Click to test whether the check succeeds for the text shown in the top pane.

PageCheck sub-item

Allowsyou to verify that thetitle of the page that wasrequested is correct.

Form View Fields
The form-view (bottom pane) includesthe following fields:

Original Title: Thisread-only field displaysthe title of the recorded page.

Verify Page Title: Select thischeckbox to enable/disable title verification at playback, then select the
appropriate option:

Complete Title: Thetitle of the page that isrequested must match exactly with the original title.
Prefix: Matchesthe first characters of the title. Soecify how many charactersto match. At playback time
QALoad will then compare thefirst N charactersto the original title, allowing you to verify titleswhich
might change slightly.

Suffix: Matchesthe last characters of the title. Soecify how many charactersto match. At playback time
QALoad will then compare thelast N charactersto the original title, allowing you to verify titleswhich
might change slightly.

Additional ubReguests sub-item

Some requests are contained in applets, ActiveX components, or other objectsthat are captured, but not
played back by QALoad . These subrequests, which are not recognized asnormal subrequests, are listed in
the AdditionalSubRequeststree item.

Each additional subrequest item appearsin the script as a pre-loaded subrequest just before the main
action. Asaresult, the playback engine requeststhe main page, regular subrequests, and then the pre-
loaded subrequests.
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For example:
[]wemeamnns REQUEST # 2 ---------

/1 current page url is http://c96852d01/ pda/

/'l Pre-load the follow ng i nage requests before the next request is made

/1 These requests seemto have been made by javascript or applets associated
/1 with the next page but will not be nade autonatically by the replay engine
/1 hence they are here in the script.

Set (NEXT_REQUEST_ONLY, ADDI TI ONAL_SUBREQUEST,
"http://c96852d01/ pda/ i mages/ Left Backgrnd. j pg");

Set (NEXT_REQUEST_ONLY, ADDI TI ONAL_SUBREQUEST,

"http://c96852d01/ pda/ nenuopen. gi f");
Set (NEXT_REQUEST_ONLY, ADDI TI ONAL_SUBREQUEST
"http://c96852d01/ pda/ nenucl ose. gi f");
Set (NEXT_REQUEST_ONLY, ADDI Tl ONAL_SUBREQUEST
"http://c96852d01/ pda/ nenucl ose. gi f");
Set (NEXT_REQUEST_ONLY, ADDI TI ONAL_SUBREQUEST
"http://c96852d01/ pda/ i mages/ browsex. gif");

Click _On(I MAGE, 1, SRC ATTRIBUTE, "http://c96852d01/ pda/i nages/ browse. gif");

SubRequests sub-item

Lists all subrequests (such asimages) that the page performed in order to be fully rendered in the browser.
Subrequests cannot be changed and are shown strictly to provide detailed information about the requests
that were made during the recording session.

Form View Fields
The form-view (bottom pane) for subrequests containsthe following fields:

URI: Liststhe URI of the subrequest that was made.

View Source: Click to open the source file associated with the reply of the subrequest in atext format.
Image fileswill show up as mostly unreadable characters, but cascading stylesheet and JavaScript requests
will be readable.

Cookies set by Server sub-item

If thereply from the server for the requested page contains a Set-Cookie command, it islisted here. This
item cannot be modified, it islisted for your information only.

Form View Fields
The form-view (bottom pane) for cookiesliststhe following information:

Name: The name of the cookie.

Value: The value that the cookie should be set to.

Path: The path within the domain to which this cookieisassigned. This cookie will only be sent to the
server if future request URIshave the same domain and this path. The path can be deeper but it must start
with thispath.

Domain: The domain to which this cookie isassigned. This cookie will only be sent to the server if future
request URIs have thisdomain and the path specified above.

Expires: The cookie's expiration date, if it hasone.
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Seep sub-item

Every page will have a Seep item immediately beforeits Action item. The sleep value specifieshow many
seconds were spent viewing this page (or filling out a form) before an action wastaken (such asclicking on
alink or button).

Fill In Form sub-item

If arequested page containsa Form (html element) that wasfilled in by the user, then aFill In Form item
and itsassociated elementswill be created in the tree-view. When thistree item is selected, a blinking
frame will appear around the form in the browser-view (top pane).

Form View Fields

The form-view (bottom pane) for a Form element liststhe following information:

Form Action String: The Action String associated with thisform. For example, the URI which will be
requested.
Form Number: The number assigned to the form, indicating which form will be used.

A Fll In Form item in thetree-view can include anumber of sub elements. For details, see Form sub-items.

Extract Sring sub-item

Inserts an Extract Sring item when you need to extract information from the script and storeitin a
variable to use later in the script.

When an Extract Sring item isinserted into the tree-view, the browser-view displaysthe HTML source for
the pagein which theitem isinserted. The string to extract isrecognized by the text preceding it and the
text following it. Thetest string in between isextracted and saved into alocal variable. You must specify
thelocal variable that receivesthe extracted string at run time by clicking on Select Var.
Form View Fields
The form-view (bottom pane) for an Extract Sring item liststhe following information:
Search for: Typethe text you want to extract.
Find prev: Identifiesthe previous occurrence of the selected text in the source window (upper pane).
Find next: Identifiesthe next occurrence of the selected text in the source window (upper pane).

Match Case: Enables you to make your search case-sensitive.

Variable to receive string: The local variable that receivesthe string extracted from thereply. Theinitial
valueisNone.

Select Var: Click to access the Datapoolsand Variables dialog box where you can select or create alocal
variable to use with the Extract String item.

Preceded by: The text preceding the string you want to extract. Thisisfilled in automatically when you
select the text to extract and click Copy from Source. Use the spin controlsto increase or decrease the size
of thestring.

Extracted: The string to be extracted on this particular reply. Thisisfilled in automatically when you
select the text to extract and click Copy from Source.

Followed by: The text following the string to be extracted. Thisisfilled in automatically when you select
thetext to extract and click Copy from Source. Use the spin controlsto increase or decrease the size of the
string.
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Copy from Source: Copiesthe selected text from the source window and placesit in the edit boxes.

Enter String Manually: Thisoption allowsyou to cut and paste the text you select in the source window
into the Preceded by, Extract, and Followed by edit boxes.

Frames

If an HTML page that isrecorded contained frames, they will be represented in the tree-view (left pane)
with acircleicon containing a capital F. A frame page will be indented beneath the page that isits parent.
If you click on aframeicon in thetree-view, the corresponding frame will be highlighted in the browser-
view (top pane) with ablinking frame around it for identification.

Duplicated frameset pages

Sometimeswhen auser clickson alink or takes some other action inside of aframe, the new page that was
requested simply replacesthe contents of one of the frames already shown in the browser. To indicate that
the frameset page (the main page that holdsthe frames) hasnot changed, Visual Navigator renames it
Duplicated Frameset n. Where n isan identifying number for the frameset that isincremented as more
frameset pages are duplicated.

Form view fields
The form-view (bottom pane) for a Frame Page item liststhe following information:

Requested URI: The URI which was used to request the frame page
Frame Name: The name of the frame asindicated in the source HTML.

Action Sub-ltems

Action sub-items
An Action item appearsunder each HTML Page except the last one in the script. Thisrepresentsthe action
that the user took to get to the next page. Action itemsinclude:

! NavigateTo — Visual Navigator could not determine how the user accessed the next page (they may have typed a
URL directly into the address bar, or a JavaScript may have caused the jump).

Note: A NavigateTo item isthe first element that appears under the Transaction Loop element.
This is because when the browser is launched during recording, the user must specify a starting
address (typically by typing it into the Address bar).

! Click On Link — The user clicked on a text link

I Click On Image — The user clicked on an image link
I Click On Button — The user clicked on a Submit type button.

! PostTo — Data was sent to the server with a POST command but a matching submit button was not found. This may
have been caused by a JavaScript.

Action items can contain various sub-elements. For details, see Action item sub-elements.

NavigateTo sub-item

Secifiesa URI to be requested. If the Script Development Workbench cannot determine how the next
page was requested (typically due to a JavaScript making therequest) then it will use aNavigateTo tree
item instead of something more specific such asa Click On Link.

Form View Field
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The form-view (bottom pane) for a NavigateTo item liststhe following information:

URI: The URI that wasrequested. Thisvalue can be variablized.

Use Link Encoding for CGI Parameters: If an HTTP GET request isthe result of a direct request that
includesthe CGI parameterswithin thelink, the parameters must be sent to the server in a different
encoding called Link Encoding. In most cases, the Script Development Workbench automatically detects
thistype of request and selectsthisoption. However, you can manually change this setting for
troubleshooting. Generally, If a Navigate To isassociated with aform, use form encoding (do not select
thischeck box); if a Navigate To isassociated with an anchor, use link encoding (select this check box).

Click On Link sub-item

If the user clicked on atext link or an image link, then a Click On Link action item will be inserted under
that page. Thisisused to describe the action that was taken while on this page that resulted in the next
page being requested.

When aClick On Link tree-view item is selected, the text or image in the browser-view (top pane) will be
highlighted by a blinking frame to make it easier to locate. There are several types of Click On Links:

= Text Links—One of the more common linksin web pages are Text based links. These usually
appear asunderlined text.

= ImageLinks—An image can have alink, similar to text.

= Client-Sde Image Map — A Client-Sde Image Map isan image on a page that has multiple
links associated with it. Each link is associated with aregion, which can be any shape. When
the user clickson theimage, the browser will determine which region was clicked on and will
request the page linked to from that region.

= Server-Side Image Map — A Server-Sde Image Map isan image on a page that has multiple
links associated with it. Unlike Client-Sde Image Maps, these links are stored on the server
rather than the client. When a user clicks on theimage, the browser will send the server the
mouse coordinate relative to the top-left corner of theimage. The server will then reply with
the appropriate page.

Form View Fields
The form-view (bottom pane) for Click On Link itemslist the following information:

Link Type: Secifiesthe type of link found. For example, Text, Image, Client Sde Image Map, or Server
SdeImage Map.

Link Text: Only available for text links. Showsthe text associated with thelink, asdisplayed in the
browser-view (top pane). During playback, the script will search for alink using thistext and then request
the page specified by the link.

Image: Only available for image links. Showsthe URL of theimage that was clicked. When playing back
the script, QALoad will search for an image with alink that originated from this URL and will request the
page specified by thelink.

If multiple matchesto Target URI are found, use match: It could be possible to have multiplelinksto a
single URI. Use the spin control to move to the next or previouslink that matchesthe target URI. Selected
linkswill be framed and the Link Text, or Image, or Image Region edit box (the edit box available depends
on what type of link it is) will be updated .

Target URI: Displaysthe URI that will be requested when thislink isclicked on.

X and Y Coordinates: Server Sde Image Mapsonly. The mouse coordinates, relative to the upper left of
theimage, that were clicked on while recording.

Click On Button sub-item
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Clicking on Submit isusually associated with entering valuesinto aform (Fill In Form item). When the
Click On Button tree-view item is selected, the associated button in the browser window (top pane) will be
highlighted with ablinking frame, making it easier to locate.

Form View Fields

The form-view (bottom pane) for Click On Buttons (submits) liststhe following information:

Identify by: Click the appropriate button to choose whether to identify the button by Name (internal
name asindicated in the HTML), by Label (the text on the button), by Occurrence (e.g. the 3rd button), or
by Image Source (in case thissubmit button isreally an image). The edit Identify by buttonswill change
appropriately, depending upon which option you choose.

Prev Button/Next Button: If there are other submit buttonson the page, use Prev Button/Next Button to
chooseto use one of those other submit buttons. The name, label, or occurrence will be updated
automatically.

Label: The Label field (or Name, Occurrence, or Image Source field) can be modified or variablized. If you
variablize the field, clicking Next Button or Prev Button will not affect its contents. However if you choose
to use one of the other options, different text will be displayed because variablization is specific to each
method of identification.

If multiple matchesto URL are found, use match: If QALoad finds multiple matches (for example, two
buttonslabeled Buy Me) then you can use thisfield to specify which match to use. For example you could
specify that you want to click on the 4th button with alabel of Buy Mewhen looking at a page with alot of
items for sale.

Original Label: The original label associated with the button that wasclicked while recording.
Original Name: The original name (from the HTML source) for this button.

Form Action: The URL associated with aform. Thisisthe address for the request that will sent when the
submit button isclicked.

Submit Method: Whether thissubmit item was a GET or POST.

PostTo sub-item
If the recorded request was a POST request rather than a GET request and the Script Development

Workbench could not find amatching Submit type button, then a PostTo tree action item will be inserted
under the page. This can sometimes happen if the request isinitiated by JavaScript.

Form View Fields

The form-view (bottom pane) for a PostTo item liststhe following information:

URI: The URI which isbeing posted to.
Content Type: One of the following: DEFAULT, TEXT_PLAIN, or MULTIPART_FORM_DATA. Thisfield is
read-only.

Action ltem Sub-ltems

Http Headers sub-item

If aheader existsunder an Action item, then it will be sent for that request only. If the header hasthe same
name as one of the common headers, then it will overridethe common header for thisrequest only. It is
possible to insert additional HTTP headers.

Form View Fields

173



QALoad 5.5

The form-view (bottom pane) for an HTTP Header liststhe following information:

General

Name: The name of the HTTP header.
Value: The value of the HTTP header.
Matching Parameter Rules

Rule: Liststherulesthat have been created for thisvariable type. These rules may or may not have been
placed in the Rule Library.

Applied to Item: Indicateswhether the rule isapplied to thisvariable.

GoTo Rule: Goesto theindividual rule under the Parameterization Rulestree item. In the right-hand pane,
information on therule displaysin the Matching Item tab of the Rule Details dialog box.

Previous Match: Goesto the next matching variable immediately preceding the current item in the script.
Next Match: Goesto the next matching variable immediately following the current item in the script.

Apply: Appliestherule highlighted in thelistbox to thisvariable. Only onerule can be applied to an
instance of a variable.

Undo Apply: Removes application of therule highlighted in thelistbox from thisvariable. Other
matching variablesto which thisrule isapplied are not affected.

Cookies sub-item

When a Cookieitem isasub-element of an Action item, it containsalist of cookieitemsthat were sent in
the header of the request that the Action item made when recording. Cookies are added automatically by
the browser based on the URI that isbeing requested. They are either set as a result of the previous reply

(the server returned a Set-Cookie command), or they are set by JavaScript contained in the previousreply.

If the Cookie shown hasa matching Set-Cookieitem, then nothing will display in the script since the
cookieiscreated automatically during playback. If thereisno matching Set-Cookie item, then a Set-Cookie
type statement will be generated in the script.

You can insert additional cookiesinto the Cookies section of a page as another means of variablizing the
playback. How?

Form View Fields

The form-view (bottom pane) for a cookie item liststhe following information. Both of these items are can
be edited and variablized. You can also insert additional cookie items.

General

Name: The name of the cookie.

Value: The value of the cookie.

Matching Parameter Rules

Rule: Liststherulesthat have been created for thisvariable type. These rules may or may not have been
placed in the Rule Library.

Applied to Item: Indicateswhether the rule isapplied to thisvariable.

GoTo Rule: Goesto theindividual rule under the Parameterization Rulestree item. In the right-hand pane,
information on therule displaysin the Matching Item tab of the Rule Details dialog box.

Previous Match: Goesto the next matching variable immediately preceding the current item in the script.
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Next Match: Goesto the next matching variable immediately following the current item in the script.

Apply: Appliestherule highlighted in thelistbox to thisvariable. Only one rule can be applied to an
instance of a variable.

Undo Apply: Removes application of therule highlighted in thelistbox from thisvariable. Other
matching variablesto which thisrule isapplied are not affected.

CGI Parameters sub-item

Lists CGl parameters sent along with the request made by the Action item.

Form View Fields

The form-view (bottom pane) for CGI Parameter itemsliststhe following information. Both these fields
can be edited and variablized. You can also insert additional CGI| Parameter items.

General

Name: The name of the CGI Parameter.

Value: The value of the CGIl Parameter.

Matching Parameter Rules

Rule: Liststherulesthat have been created for thisvariable type. These rules may or may not have been
placed in the Rule Library.

Applied to Item: Indicateswhether the rule isapplied to thisvariable.

GoTo Rule: Goesto theindividual rule under the Parameterization Rulestree item. In the right-hand pane,
information on therule displaysin the Matching Item tab of the Rule Details dialog box.

Previous Match: Goesto the next matching variable immediately preceding the current item in the script.
Next Match: Goesto the next matching variable immediately following the current item in the script.

Apply: Appliestherule highlighted in thelistbox to thisvariable. Only onerule can be applied to an
instance of a variable.

Undo Apply: Removes application of therule highlighted in thelistbox from thisvariable. Other
matching variablesto which thisrule isapplied are not affected.

NTLM Authentication sub-item

Sometimesthe pages being requested require NTLM Authentication, that is, the user will be presented with
adialog box asking for a UserID, Password, and Domain. Thisinformation isrecorded and listed in the
tree-view under the Action item that requiresit.

Form View Fields

The form-view (bottom pane) for NTLM Authentication itemsliststhe following information:

User: User name typed into the authentication dialog.
Password: Password typed into the authentication dialog.
Domain: Domain typed into the authentication dialog.

Basic Authentication sub-item
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Sometimesthe pages being requested require Basic Authentication, that is, the user will be presented with a
dialog box asking for a UserID and Password. Thisinformation isrecorded and presented in the tree-view
under the Action item which requiresit.

Form View Fields

The form-view (bottom pane) for Basic Authentication itemsliststhe following information:

User: User name typed into the authentication dialog.
Password: Password typed into the authentication dialog.

Action item sub-elements
The following items can exist under Action itemsin the tree-view:
Http Headers sub-item
Cookies sub-item
CGI Parameters sub-item
NTLM Authentication sub-item

Basic Authentication sub-item

Forms

Forms

Many pagesthat are used during a WWW load testing session

contain formsthat auser must fill out and submit buttonsthat get

clicked. QALoad identifiesformsand the elementswithin them, as
well asdetermining which submit button wasclicked if thereismore than one.

When a page containsaform that will be submitted, then a Fill In Form item isinserted into that page’s
list of itemsin thetree-view (left pane). Underneath the Fill In Form
item are Form Element items, such as Edit Boxes, Radio Buttons, and
Check Boxes. Following the Fill In Form item iseither a Click On Button
item or a PostTo item. For details about Form Elements, see Form sub-
items.

When aFill In Form item isselected in the tree-view (left pane), Visual
Navigator highlightsthe form with ablinking framein the browser-view
(top pane).

Form sub-items

A Fill In Form item in thetree-view can contain a number of sub-items,
representing elementsthat can appear in formson HTML pages.

The following sub-items can appear under a Fill In Form item:
Hidden sub-item
Editbox sub-item

Selectbox sub-item
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TextArea sub-item
Checkbox sub-item

Radio sub-item

Hidden sub-item

Formscan contain hidden fieldsthat do not show up on the page. These fields are not visibleto the end
user interacting with the browser, but they may need to be variablized for aload test, for example afield
that containsa session ID may need to be variablized.

Form View Fields

The form-view (bottom pane) for a Hidden Feld element liststhe following information:

Name: The name of the hidden field

Value: The value of the hidden field.

Allow thishidden field to be variablized: Select to variablize thisfield. Click the var... button to select a
variable.

Editbox sub-item

Oneof themorecommon elementsin aform isan edit box. When thistreeitem is selected, QALoad will
draw ablinking frame around the appropriate edit box in the browser-view (top pane). The edit box in the
browser-view will show the value that was originally typed in when the transaction was recorded.

Form View Fields

The form-view (bottom pane) for an Edit Box element liststhe following information:

General

Name: The name of the edit box.

Value: The value of the edit box. Any changes made to thisfield will be reflected in the edit box in the
browser window.

Matching Parameter Rules

Rule: Liststherulesthat have been created for thisvariable type. These rules may or may not have been
placed in the Rule Library.

Applied to Item: Indicateswhether the rule isapplied to thisvariable.

GoTo Rule: Goesto theindividual rule under the Parameterization Rulestree item. In the right-hand pane,
information in the Matching Item tab of the Rule Details dialog box displays.

Previous Match: Goesto the next matching variable immediately preceding the current item in the script.
Next Match: Goesto the next matching variable immediately following the current item in the script.

Apply: Appliestherule highlighted in thelistbox to thisvariable. Only onerule can be applied to an
instance of a variable.

Undo Apply: Removes application of therule highlighted in thelistbox from thisvariable. Other
matching variablesto which thisrule isapplied are not affected.

Selectbox sub-item
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A select box is often called a drop down selection box or list box. The form-view will appear slightly
different depending upon whether the Select Box is capable of supporting multiple selections or not.
Form View Fields

The form-view (bottom pane) for a Select Box element liststhe following information:

Name: The name (in the HTML) of the select box.

Itemsfrom the Select Box: Liststhe itemspresent in the Select Box in the browser-view. An item hasa
checkbox next to it to indicate if it has been selected. To change a selection, select or clear the checkbox.
Your choiceswill bereflected in the browser. If the Select Box only supports one selection, then only the
most recent selection is selected.

Variablized Selections: Edit boxesthat allow the use of variables (local or from a datapool) to specify what
optionsare chosen from the Select Box. For a multiple selection Select Box, it ispossible to add up to six
variablesin addition to any item chosen using the check boxes.

For asingle selection Select Box, a single edit box is provided to allow you to use avariable (local or from a
datapool) to specify the option you want chosen from the Select Box.

TextArea sub-item

A Text Areaitem isa multi-line text box.

Form View Fields

The form-view (bottom pane) for a TextArea element liststhe following information:

General

Name: The name of the Text Areafield.

Value: The value of the Text Areafield. Any changesyou enter into this edit box are reflected in the
browser-view (top pane). To enter alinefeed, pressCtr| +Ent er.

Matching Parameter Rules

Rule: Liststherulesthat have been created for thisvariable type. These rules may or may not have been
placed in the Rule Library.

Applied to Item: Indicateswhether the rule isapplied to thisvariable.

GoTo Rule: Goesto theindividual rule under the Parameterization Rulestree item. In the right-hand pane,
information in the Matching Item tab of the Rule Details dialog box displays.

Previous Match: Goesto the next matching variable immediately preceding the current item in the script.
Next Match: Goesto the next matching variable immediately following the current item in the script.

Apply: Appliestherule highlighted in thelistbox to thisvariable. Only onerule can be applied to an
instance of a variable.

Undo Apply: Removes application of therule highlighted in thelistbox from thisvariable. Other
matching variablesto which thisrule isapplied are not affected.

Checkbox sub-item

The form-view (bottom pane) for a Checkbox element liststhe following information:
Name: The name of the Checkbox.

Value: The value of the Checkbox.
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State: Reflectswhether the box ischecked (selected) or not. If the Sateis 1 (checked), then the Name and
Value are passed along in the request to the server. If the Sateis0 (not checked) then the Name and Value
are not passed along. You can change the value of the Sate by clicking on the checkbox control in the
browser-view (top pane).

Radio sub-item

Form View Fields

The form-view (bottom pane) for a Radio Button element liststhe following information:

General

Group Name: The Group Name isshared by all radio buttonsthat belong to the same group.

Value: The Value field iswhat differentiates one radio button from another. The group name and value of
the selected radio button will be sent along with therequest to the server. The Value of aradio button can
be, and often is, different than the text shown in the browser.

usethisvalue button: When you select aradio button in the browser-view (top pane) itsvalue will display
in thistext box. Click thisbutton to transfer thisvalue into the above Value field.

Matching Parameter Rules

Rule: Liststherulesthat have been created for thisvariable type. These rules may or may not have been
placed in the Rule Library.

Applied to Item: Indicateswhether the rule isapplied to thisvariable.

GoTo Rule: Goesto theindividual rule under the Parameterization Rulestree item. In the right-hand pane,
information in the Matching Item tab of the Rule Details dialog box displays.

Previous Match: Goesto the next matching variable immediately preceding the current item in the script.
Next Match: Goesto the next matching variable immediately following the current item in the script.

Apply: Appliestherule highlighted in thelistbox to thisvariable. Only onerule can be applied to an
instance of a variable.

Undo Apply: Removes application of therule highlighted in thelistbox from thisvariable. Other
matching variablesto which thisrule isapplied are not affected.

XML Requests

XML document-view

When you click on an XML Request item in the tree-view (left pane) theright pane becomes a document-
view displaying a tree-view of details about the XML document requested or returned astheresult of an
XML request. Each individual XML item appearsasanodein the XML document tree. XML elements can
have child elementsand these appear as child nodes of the XML element. Attributes of an element appear
aschild nodes of the element, with the attribute value appearing as a child of the attribute name.

What if no XML data is associated with a request?

If thereisno XML document associated with the XML request (for example, an HTTP GET) a message
indicating that thereisno XML to be displayed isshown in the XML document view.

How does the document-view relate to the form-view?
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Selecting an item in the XML document tree will display the form-view details corresponding to that XML
element typein the bottom pane.

Following isan example of XML request data displayed in a portion of the XML document-view:

¢ el wersion="1.0"
- @ HTML
El@ xmins: sl
= ik fensne, w3,
= ® BODY
w- @ STYLE
ik enter
- @ xsl:for-each

XML form-view

When an XML request isdisplayed in the document-view (top pane) — asaresult of an XML request item
or XML reply child item being selected in the Visual Navigator tree-view — you can click on itemsin the
document-view to display information about each in the form-view (bottom pane). If no XML item is
selected in the document-view, the XML Page form-view will be displayed instead. For XML items, the
form view display optionsdepend on two things:

I what type of XML item is selected in the Visual Navigator tree-view (left pane): an XML request or an XML reply
I what type of XML item is subsequently selected in the XML document-view (top pane).

When an XML item isselected in the XML document-view, the value of that XML item isdisplayed in an
edit box in the form-view. Some values — attribute values and text values — can be edited or variablized
(that is, substituting one or more variables for the valuein an XML request or selecting the return value
from an XML reply item to be received by avariable for later use in the script). Text items, which are values
between element tags, and attribute valuesrepresent volatileitemsin an XML document structure, used for
passing valuesto and from Web Services, for example.

The following tableslist the possible actions for XML itemsdisplayed in aform-view. Valid actions are
determined by the XML item type and whether the item isfrom an HTTP POST request or from an HTTP
reply.
In the following tables:

! If an item is editable, the value in the form-view can be changed and the new value will be used during replay.

! If a value can be variablized, a variable can be substituted for all or part of the value. The variable's value will be
placed in the variable's location at replay. An example is a value received from an item from a previous XML
document reply.

! If a variable can receive a replay value, the return value for the item can be placed into a selected variable during
replay. The variable can then be substituted for an input value in a later XML request.

XML Request Item‘ Editable? Can the Value
be Variablized?

Declaration No No

DTD (Document No No
Type Definition)
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Pl (Processing No No
Instruction)

Comment No No
Element No No
Attribute (Name) No No
Attribute (Value) Yes Yes
Text Yes Yes

XML Request Item Can Variable
Receive Replay
Value

Declaration No

DTD (Document Type = No

Definition)

Pl (Processing No
Instruction)

Comment No
Element No
Attribute (Name) No
Attribute (Value) Yes
Text Yes

Using Visual Navigator

Creating a Visual Navigator cript

Creating a Visual Navigator script

Using the Script Development Workbench, you can quickly and easily:

I Convert an old script to a Visual Script How?
I Record a new Visual Script How?

Converting previously-recorded scripts
You can convert existing C-based scriptsto a Visual Navigator script.

QALoad Online Help
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To convert a previously-recorded script:

1. With a WWW session open, choose Options>Convert.

2. Onthe WWW tab, select the option Enable Visual Navigator.

3. Click OK.

4. On the Workspace Pane's Capture tab, right-click on the capture file to convert to a script. From the context menu,
choose Convert (or Convert As).

5. You may be prompted to overwrite an existing script file. Click Yes.

The Script Development Workbench converts your capture file to a Visual Navigator script, opening it in
the Workbook Pane.

What does a Visual ript look like?

Recording a Visual Navigator script

You record a Visual Navigator script the same way you record a regular QALoad script — by setting options
to determine the behavior of QALoad while recording, and then clicking through atransaction to mimic a
user. QALoad will record all sent and received HTTP and SS. callsusing the Script Development
Workbench's Web proxy and write the activity to a capture file.

After recording, the capture file must be converted to an editable, C-based script. Thisisthe point where
Visual Scripting differs from a regular WWW script. By setting a single option before converting the capture
file to an editable script, you can turn your capture file datainto a Visual Script that allowsyou to view the
actual Web pages you recorded in a browser-like interface, where you can manipulate the transaction and
easily insert variableinformation into your script without directly editing aline of code.

To record a Visual Script:

1. Open a WWW session in the Script Development Workbench.

2. Click Options>Record. The WWW Record Options dialog box opens. Set any relevant options.
3. Click OK.
4

For convenience, set conversion options now also. (You can set conversion options after recording your transaction,
if you prefer, or even change pre-set options at any time after recording and then re-convert the capture file to apply
the changes.):

a. Click Options>Convert. The Universal Convert Options dialog box opens.
b. Set any applicable options on the General Convert and WWW tabs.

c. Onthe WWW tab, select the Enable Visual Navigator check box, which will ensure your capture file is
converted to a Visual Script later.

d. Click OK.

5.  From the toolbar, click the Start Record button. QALoad launches your application and any proxies, if necessary,
and begins recording calls.

6. Record the transaction.

7. When you are finished, click the Stop Record button. You will be prompted to save your capture file. By default,
capture files (.cap) are saved in the directory QALoad\ M ddI ewar es\ WA capt ur es.

8. If you previously set options to prompt automatic conversion, your capture file will be converted to a Visual Script
and will open automatically in the editor. For more information about setting up automatic conversion, see
Configuring the Script Development Workbench.

If not, you will be prompted to save and name your file. When you are finished, click OK.

9. Click the Script Development Workbench's Captures tab and locate the capture file you just saved.
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10. Right-click the file and choose Convert. QALoad will convert your capture file to a Visual Navigator script and open it

in the editor.

Visual Navigator files

When you create a script using Visual Navigator, QALoad savesimportant information about your script in
the following files. These files are saved in the directory \ Conpuwar e\ QALoad\ M ddI ewar es\ WAVin the

subdirectories\ Scri pt s and \ Capt ur es. Some of these files can be modified, and can be opened from the
Script Development Workbench's Workspace pane, if necessary.

Filename Description

Files Generated From Recording

<fil enane>. cap

<filename>.rfd

<fil enanme>. vi stree

<fil ename>. Vi sHt m

<fil enane>. Vi sXml

<fil ename>. cpp

Files Generated From Conversion to a Visual Script

A file containing all of the requests
and responsesthat were recorded.

Repliesto subrequests, which mostly
consist of images, style sheets, and
javascripts. Thisdataisused to
visually recreate the pages as they
appeared when recording.

Containsmost of the elements of the
Visual Navigator tree, including any
elementsthat you modify later or
add to your script.

Containsthe HTML pages of all the
main requests as well asimages,
stylesheets, and other subrequested
pages. Thisdataisused to visually
recreate the pages as they appeared
when recording.

Containsany XML/SOAP
information that was recorded.

A C++ representation of your script.

Inserting Script Items

Inserting tree items

You can insert anumber of script itemsinto your converted script.

To insert tree items:

1. Do one of the following:

*  From the Sript Development Workbench main menu, choose Visual

Navigator>Insert Tree Item.

183



QALoad 5.5

= Right-click in the tree-view (left pane) and choose Insert Tree Item.
2. Choose the item to insert.

Most of theinserted items can be moved up and down the tree using the Up/Down arrowsin the form-
view (bottom pane) for that item. You can also delete an item highlighted in the tree-view by choosing
Delete Tree Item from the menu.

The following script items can be inserted from the Visual Navigator menu:
Extract Sring

Cookie

Http Header

Content Check

CGI Parameter

Synch

IP Spoof

Read Datapool

Checkpoint pair

Increment Variable/Decrement Variable/Reset Variable
Print Values (debugging)

Comment

Inserting cookies into a script

Cookie itemscan be added directly to the Htm| Page item they apply to, under the Action item (for
example, a Click on Link item).

To insert a cookie item:

1. Inthe Visual Navigator tree-view (left pane), navigate to the Html Page item requiring the cookie and then click on it
to select it.

2. From the menu, choose Visual Navigator>Insert Tree ltem>Cookie. A Cookie form-view opens in the bottom
pane.

3. Inthe Name field, type a name for the new Cookie or click Var Wiz... to access the Select Variable dialog box where
you can select a value from a datapool file or create a variable for this field.

4. Inthe Value field, type a value for the new Cookie or click Var Wiz... to access the Select Variable dialog box where
you can select a value from a datapool file or create a variable for this field.

5. Click Save to save your changes.

The Cookie item isadded to the script for the selected Htm| Page item.

Inserting HTTP headers into a Visual Navigator script

You can insert HTTP headersunder the Common Http Headerstreeitem.

To insert a new Http Header item:
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1. Inthe Visual Navigator tree-view (left pane), navigate to the Common Http Headers script item, and then click on it.

2. From the menu, choose Visual Navigator>Insert Tree ltem>Http Header. An Http Header form-view opens in the
bottom pane.

3. Inthe Name field, type a name for the new header or click Var Wiz... to access the Select Variable dialog box where
you can select a value from a datapool file or create a variable for this field.

4. Inthe Value field, type a value for the new header or click Var Wiz... to access the Select Variable dialog box where
you can select a value from a datapool file or create a variable for this field.

5. Click Save to save your changes.

The header item isadded to the script, and will be used for all requests at playback unlessit is overwritten
by a header with the same name underneath an individual request action.

XML Support

XML Support

QALoad's XML support ishandled through the Script Development Workbench's Visual Navigator, which
displaysyour script'sHTTP or XML requestsin an easy-to-use, visually-based interface that offersyou
point-and-click script editing. Although XML issupported through the Visual Navigator, we recommend
you read through thishelp topic aswell asthe Visual Navigator help topicsto become familiar with the
featuresthat are unique to QALoad's XML support.

When an HTTP request is made for an XML document, either in the form of an HTTP GET request or an
HTTP POST request with an XML document asthe post data, the dataisdisplayed in the three Visual
Navigator panes asillustrated below. Click on apanein the graphic for adescription of itscontentsand
functionality.
Note: To make the following graphic fit better in this help window, we've turned off the Script
Development Workbench toolbars and panesthat are not directly related to this help topic. You can
hide/show many of the Script Development Workbench toolbars and panes using commands available from
the View menu.
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XML requests

When an HTTP request is for an XML document, either in the form of an HTTP GET request, or an HTTP
POST request with an XML document asthe post data, then an XML Request tree item isdisplayed. in the
tree-view (left pane). The form-view (bottom pane) for an XML Request item includesthe following fields:

Reply Status: Thereply status code. For most pages which were returned correctly thiswill be 200 OK.

Request URI: Thisread-only field showsthe URI which wasrequested that resulted in this page being
displayed.

Checkpoint Name: If the page has atitle, then it will be used asthe checkpoint name. If not, the word
Checkpoint will be used. To make sure all checkpoint names are unique, QALoad will add anumber to the
beginning of the checkpoint name.

XML Request sub-items

An XML Request item can contain the following sub-items.

XML Reply

The URI of the document returned as aresult of the XML request. XML data corresponding to thereply is
displayed in the browser-view.

HTTP Headers

If aheader existsunder an action item then it will be sent for that request only. If the header hasthe same
name as one of the common headers, then it will overridethe common header for thisrequest only. The
form-view (bottom pane) for an HTTP header listsitsname and value. Because thereisno XML data
recorded for a header, the browser-view remains empty. It is possible to insert additional HTTP Headers.
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Cookies CGIl Parameter

The Cookiestree item will contain alist of Cookieitemsthat were sent in the header of the request that
thisitem made while being recorded. Cookies are added automatically by the browser based on the URI
that isbeing requested. They are either set asaresult of the previousreply (server returned a Set-Cookie
command), or they are set by JavaScript contained in the previousreply. The form-view for a cookie item
listsitsname and value. Because thereisno XML datarecorded for a header, the browser-view remains
empty.

XML document-view

When you click on an XML Request item in the tree-view (left pane) theright pane becomes a document-
view displaying a tree-view of details about the XML document requested or returned astheresult of an
XML request. Each individual XML item appearsasanodein the XML document tree. XML elements can
have child elementsand these appear as child nodes of the XML element. Attributes of an element appear
aschild nodes of the element, with the attribute value appearing as a child of the attribute name.

What if no XML data is associated with a request?
If thereisno XML document associated with the XML request (for example, an HTTP GET) a message
indicating that thereisno XML to be displayed isshown in the XML document view.

How does the document-view relate to the form-view?

Selecting an item in the XML document tree will display the form-view details corresponding to that XML
element typein the bottom pane.

Following isan example of XML request data displayed in a portion of the XML document-view:

o1 &P wml version="1,0"
- @ HTML
El@ wmins: sl
L= b w3,
= ® BODY
...@ STYLE

5 ®

- @ wshfor-each

XML form-view

When an XML request isdisplayed in the document-view (top pane) — asaresult of an XML request item
or XML reply child item being selected in the Visual Navigator tree-view — you can click on itemsin the
document-view to display information about each in the form-view (bottom pane). If no XML item is
selected in the document-view, the XML Page form-view will be displayed instead. For XML items, the
form view display optionsdepend on two things:

I what type of XML item is selected in the Visual Navigator tree-view (left pane): an XML request or an XML reply

I what type of XML item is subsequently selected in the XML document-view (top pane).
When an XML item isselected in the XML document-view, the value of that XML item isdisplayed in an
edit box in the form-view. Some values — attribute values and text values — can be edited or variablized

(that is, substituting one or more variables for the value in an XML request or selecting the return value
from an XML reply item to be received by a variable for later use in the script). Text items, which are values
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between element tags, and attribute valuesrepresent volatileitemsin an XML document structure, used for
passing valuesto and from Web Services, for example.

The following tables list the possible actions for XML items displayed in aform-view. Valid actions are
determined by the XML item type and whether theitem isfrom an HTTP POST request or from an HTTP
reply.
In the following tables:

! If an item is editable, the value in the form-view can be changed and the new value will be used during replay.

! If a value can be variablized, a variable can be substituted for all or part of the value. The variable's value will be
placed in the variable's location at replay. An example is a value received from an item from a previous XML
document reply.

! If a variable can receive a replay value, the return value for the item can be placed into a selected variable during
replay. The variable can then be substituted for an input value in a later XML request.

XML Request Item‘ Editable? Can the Value
be Variablized?

Declaration No No
DTD (Document No No
Type Definition)

Pl (Processing No No
Instruction)

Comment No No
Element No No
Attribute (Name) No No
Attribute (Value) Yes Yes
Text Yes Yes

XML Request Item Can Variable
Receive Replay
Value

Declaration No

DTD (Document Type = No

Definition)
Pl (Processing No
Instruction)
Comment No
Element No
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Attribute (Name) No
Attribute (Value) Yes
Text Yes

Visual Navigator's Find and Replace feature

Visual Navigator hasan enhanced Find/Replace feature that allowsyou to find occurrences of strings
within the tree-view, allowing you to quickly locate and/or replace text. For example, you could find
occurrences of Smith and replace them all with the datapool variable {$ Last Name:User Info $}.

Access Find and Replace from the Edit menu, or by pressing Ctr | +F.

Find tab

Find what: Typethestring to search for, or click the var... button to select a variable to search for. The
appropriate tree item will be selected and the found text will be highlighted in the form-view (bottom
pane).

Case Sensitive: Select if Visual Navigator should only find stringswith case matching that of the string to
locate.

var...: Click to accessthe Select Variable dialog box, where you can choose alocal variable or datapool
variable to search for.

Find Next: Click to find the next occurrence of the string.

Cancel: Click to cancel the search and close the dialog box.

Replace tab

Find what: Type thestring to search for, or click the var... button to select a variable to search for. The
appropriate tree item will be selected and the found text will be highlighted in the form-view (bottom
pane).

Replace with: Typethe string to replace the search string, or click the var... button to select a variable to
replace the search string. The replacement string can be a combination of regular text and one or more
variables.

var...: Click to accessthe Select Variable dialog box, where you can choose alocal variable or datapool
variable to search for.

Case Sensitive: Select if Visual Navigator should only find stringswith case matching that of the string to
locate.

Allow read-only fieldsto be changed: Select to replace text in read-only fields without a confirmation
dialog box. If thisoption isnot selected, a confirmation dialog box appears for each occurrence of a string
in aread-only field from which you can choose whether to replace the field.

Replace: Click to replace the string in the Find what field with the string in the Replace with field.

Replace All: Click to replace all occurrences of the string in the Find what field with the string in the
Replace with field. Matching stringsthat are found in read-only fields will not be replaced.

Find Next: Click to locate the next occurrence of the search string.

Cancel: Click to cancel the search and close the dialog box.

Parameterization
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Overview of Parameterization

Parameterization isthe process of substituting certain valuesin a script with variables. When you modify
QALoad scripts before replaying them, the modifications usually are repetitive and consistent.
Parameterization providesthe meansfor replacing these valueswith system-generated variables
throughout your scripts. Parameterization isused in Visual Scripting for WWW scripts.

About Parameterization

You can use Parameterization in Visual Scriptsto substitute certain variablesin your script with values you
define. When you modify QALoad scripts before replaying them, the modifications usually are repetitive
and consistent. Parameterization providesthe meansfor replacing values with system-generated variables
throughout your scripts.

The values for variables are derived from a datapool, an extract string, or a calculated value. A calculated
variable generatesitsvaluesdynamically at runtime based on the formula you define. You can build a
calculated variable using datapool values, extract strings, or other alphanumeric and numeric elements.

Methods for Parameterizing a Script

Valuesin ascript that you can parameterize are noted in the form-view (bottom pane) with the var button
next to the field. This gives you accessto the Datapool and Variables dialog box, where you can define
values for variables.

Certain valuesin the script support the Variable Replacement Wizard. The Variable Replacement Wizard
simplifiesthe process of parameterization by taking you through the necessary stepsfor defining variables
for the fieldsyou want to replace. Feldsfor which the Variable Replacement Wizard is available are shown
in the form-view with Var Wiz button next to the field.

Saving Parameters as Rules

You can create and maintain atable of the variables you define by storing them asrulesin the Rule
Library. Once stored, the script looks for these rules and replacesthe value with the parameters you assign
to that rule.

Using Variableswith Visual Navigator

Naming variables

When you first create a datapool file, the included variables are automatically assigned the default names
Varl, Var2, Var3, and so forth.

QALoad allowsyou to rename those variables with meaningful namesthat can even include spaces. This
makesit much easier to work with datapools. For example, you could name a datapool variable something
logical like City, rather than trying to remember that Var4 in your datapool isthe City variable.

Renaming variables

You can quickly and easily rename local or datapool variables from the tree-view. Smply highlight the
variable under the Datapool Filesor Variables tree-view item, and then change the variable namein the
resulting form-view (bottom pane).

You can also edit from the Datapoolsand Variables dialog box. To accessit, right-click anywhere in the
tree-view and then choose Datapoolsand Variables from the shortcut menu. Highlight the variable to
rename and click the Renam e button.
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Datapools and variables

Datapools and variables can be added or modified by several methods. To simply create, delete, or modify
datapool filesand variables at any time while a script isopen in the editor, choose Visual
Navigator>Datapoolsand Variables from the menu to accessthe Datapools and Variables dialog box.

Alternately, the same dialog box will open automatically whenever you are asked to choose a variable or
datapool file while working with the script, allowing you to create the variables you need on-the-fly.

Datathat can be variablized isdenoted in the form-view (bottom pane) by the var... button. Clicking
thevar... button will open the Datapoolsand Variables dialog box.

Types of Variables

Types of Variables

When valuesin ascript are replaced with variables, the variablestypically are derived from extract strings,
datapools, or calculated variables.

Extract Strings

Insert an Extract Sring item when you need to extract information from areply and store it in avariable to
use in futurerequests or simply for logging the information. For example, if astringislocated inside a
JavaScript or in ahidden tag that isnot visible in the browser, and it might change each time this pageis
requested, use an Extract Sring to extract the value. Extract strings search on the text preceding and the
text following the string you want to extract.

Datapools

Datapoolsdraw values from afile of acceptable values and use a different set of values each time a
parameter isreplaced. You can select an existing datapool file or create a new datapool fileto add to your
script from your datapool directory. Each datapool hasalist of variablesunder it representing columnsin
the datapool file. When you create a datapool, you specify the number of columns (variables) and rows
(values) it contains.

The datapool file you chooseisadded to your script and islisted under Datapool Filesin the Visual
Navigator tree-view. You can choose to add a central or local datapool to a script.

] Note: You can have only one central datapool file associated with a script, but can have any number of
local datapool files.
Central
Central datapoolsare Conductor-based. They reside on the same workstation asthe QALoad Conductor,
and are available to any Player system on the network that requestsit from the Conductor. You can apply
only one central datapool file to a script.
Local
Local datapools are Player-based. They reside on a Player workstation, and are only available to that Player.
You can apply any number of local datapool filesto a script.
Calculated Variables

Calculated variables are generated dynamically at runtime and are based on aformulayou define. For
example, you might want each virtual user to have aunique string, such as Smith1, Smith2, and so forth,
or you may want to calculate anew value each time through the transaction loop.

Calculated variables are strings built from one or more elements. These can include datapoaols, local
variables, and text, aswell asthe following:
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Date and Time

Insert the date and timein the format you select.

Random Alphanumeric

Substitutesthe value with random alphanumeric characters at runtime. Secify the type and length of
charactersto use. You can select: lettersonly, numbersonly, or both lettersand numbers.

Thevalue can be afixed length, where you specify the number of characters, or variable length, where you
specify the minimum and maximum number of characters.

Random Numeric

Substitutesthe value with arandom number at runtime. You specify the minimum value, maximum value,
the number of decimal places, and the number of leading digits. Numbers generated with fewer leading
digits are padded with zeros.

Local Variable

A variable with a static value that you set when you create it.

Virtual User Number

The number used to identify the virtual usersduring atest. You can include a virtual user number (VU) in
the calculation. VUs may be absolute (assigned by the Conductor) or relative (assigned by the Player at
runtime).

Absolute

The absolute virtual user number isassigned by the Conductor based on the total number of virtual users
on all Players. Each virtual user isassigned a number and no numbers are repeated. Insert an absolute
virtual user number when it isnecessary to use a completely unique virtual user number in place of a
variable.

Relative

Therelative virtual user number isthe number assigned to the virtual user by its Player. Because atest has
multiple Players and each Player assignsvirtual user numbersfrom 0-n, arelative virtual user number is
only unique on asingle Player.

Local Variable

A local variable isa static value that you can substitute wherever variables can be used. You can quickly
add local variablesto your script from the Visual Navigator tree-view. Insert Increment Variable,
Decrement Variable, and Reset Variable itemsinto the tree-view to manipulate the value of any variables.

About Calculated Variables

Calculated variables generate their valuesdynamically at runtime based on the formulayou define for
them. They can generate stringsthat contain any combination of text, random alphanumeric characters,
time and date values, and values from other variables. For example, you might want to calculate a new
value dynamically each timethrough thetransaction loop rather than use a datapool file of different
values. Another example iswhen you want each virtual user (VU) to have aunique ID string, such as
Snithl, Smith2, and so forth. Using calculated variables servesthis purpose. You build a calculated variable
by choosing the elementsyou want to include and inserting them in the calculation.

About Datapool Variables
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Datapools are text files containing data recordsthat you can substitute in your script in place of variable
data. Each datapool comprises alist of variablesrepresenting columnsin the datapool file.

Datathat can be parameterized isdenoted in the form-view (bottom pane) by the var... button. Clicking
thevar... button opensthe Datapoolsand Variables dialog box. Datapools can be Local (specificto a
single Player) or Central (availableto all Players).

Note: You can parameterize certain variables using the Variable Replacement Wizard.

Central datapool

A central datapool isa datapool that resides on the same workstation asthe QALoad Conductor, and is
availableto any Player system on the network that requestsit from the Conductor. A central datapool is
controlled by the Conductor, and you use the Conductor to set any optionsrelating to it. You can apply
only one central datapool file to a script.

Local datapool

A local datapool isadatapool that resides on a Player workstation, and isonly available to that Player.
Because a local datapool resideslocally and isonly available to the local Player, it does not generate any
network traffic. You can apply any number of local datapool filesto a script.

About Extract Strings

Insert an Extract Sring item in your script when you need to replace a system-generated value or reuse a
system-created value later in a script. You can extract information from areply and store it in avariable to
use in futurerequests. For example, if a system-created order number isassigned during atransaction that
must be used again later in the transaction, you can use an Extract Sring to store the value and insert it
into the script at the appropriate point..

When you select text to storein an extract string, Visual Navigator uses 10 or more characters on either
side of the extracted text to make the search string unique enough to find this copy of the extracted text.
You can increase or decrease the size of these strings.

About Local Variables

A local variable has a constant value that you assign when you create the variable. It can be substituted
wherever variables can be used. You can quickly add local variablesto your script by right-clicking in the
Visual Navigator tree-view and selecting Datapools and Variables.

Note: You can insert Increment Variable, Decrement Variable, and Reset Variable itemsinto the tree-view
to manipulate the value of any variables.

Adding Variables

Adding a Variable

You can quickly variablesto your script from the Visual Navigator tree-view. Types of variables are:
! Local variables
I Datapools
I Calculated variables

I Extract Strings
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Note: You can insert Increment Variable, Decrement Variable, and Reset Variable itemsinto the tree-view
to manipulate the value of any variables.

Creating a Calculated Variable

The following procedure provides step-by-step instructions for creating and editing a new calculated
variable using the Datapoolsand Variables dialog box.

Note: You can also use the Variable Replacement Wizard to create calculated variables.

To create a calculated variable:

1.

»

© N o o

Access the Datapools and Variables dialog box by doing one of the following:
= Click Visual Navigator>Datapoolsand Variables.
= Right-click in the Visual Navigator tree-view, then select Datapoolsand Variables.

= In the Visual Navigator tree-view, click the value you want to replace, and then click var... in
the form-view.

Click New Calc Variable. A new calculated variable name appears in the list box with all the other variables
assigned to the script. The new variable is added to the Variables section in the Visual Navigator tree-view (left
pane).

Type a name for the variable, then click OK.

In the Visual Navigator tree-view, scroll to the Variables section and select the name of the variable you just created.
Details of the calculation variable display in the right-hand pane.

Click Edit Calculation. The Edit Calculation Variable dialog box displays.
Build the calculation variable by clicking aform in the Templates area.
Select or type the associated information in the Details area.

Click Insert into Calculation, then click OK to save the changes.

Adding a Variable to a Datapool

You can quickly add datapool variablesto your script from the Visual Navigator tree-view.

Note: You can insert Increment Variable, Decrement Variable, and Reset Variable itemsinto the tree-view
to manipulate the value of any variables.

To add a variable to a datapool:

P 0w D P
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Right-click anywhere in the Visual Navigator tree-view.
From the shortcut menu, select Datapools and Variables. The Datapools and Variables dialog box displays.
Select a Datapool in the tree-view.

Click the New Variable button. A variable with the default name Var# is added to your list of variables in the
datapool you selected. You can rename the new variable or accept the default name.

Click OK. In the Visual Navigator, the new variable is added to the datapool in the tree-view,and a new column for
the variable displays in the form-view.

Type a value for the variable in each cell of the column.
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Creating, Editing, and Importing Datapools

The following sections provide step-by-step instructions for creating and editing datapools, and for
importing a datapool fileinto a script.

To create a new datapool:

1. With ascript open, choose Visual Navigator>Datapoolsand Variablesfrom the menu. The
Datapoolsand Variables dialog box displays.

2. Click New Datapool File.

3. Ifthisscript doesn't have a central (Conductor-based) datapool assigned, the Choose Datapool
Type dialog box opens. Specify whether the datapool you are about to create should be central
(Conductor-based) or local (Player-based), then click OK. The Create New Datapool File dialog box

appears.
4. IntheFilename field, type the name for the new datapool.

Type the number of rows and columnsfor the datapool file.

6. Click OK to create the datapool. You arereturned to the Datapoolsand Variables dialog box. The
Datapools and Variables dialog box now displays any datapool files assigned to the script,
including the oneyou just created. The new datapool isadded to the Datapool Files section in the
Visual Navigator tree-view (left pane).

7. Click OK.

8. In theVisual Navigator tree-view, scroll to the Datapool Files section of the script and click the
name of the datapool file you just created.

9. In theright-hand pane, type valuesinto the datapool fieldsto be used at test time.

To import a datapool file:

1. Copy your datapool file, which must be in .csv or .dat format, to the Dat apool s directory of the QALoad installation.

2. Insert the datapool into a script as described below.

To edit a datapool file:

If you need to make changesto a datapool file, Compuware recommendsthat you make a backup copy of
thefilefirst. If a backup copy isnot available, you may need to check all other scriptsthat use that
datapool file and make appropriate changes.

{!} Caution: Because it is possible for more than one script to use the same datapool file, care should be taken
when modifying a datapool file's contents. Doing so for one script may cause errorsin other scriptsthat use
the datapool file.

1. With your script open, scroll to the Datapool Files section in the Visual Navigator tree-view (left
pane).

2. Select the datapool file you want to edit. A table opensin theright-hand pane displaying the
contents of the datapool file.

3. Perform any of the following functions:

I Edit acell'scontents: Click in acell and type over the existing contentsto edit the value.
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I Insert columnsor rows: Right-click on arow or column header and choose Insert Row or
Insert Column from the menu. Choose whether to insert the new item before or after the
selected item, and type the number of itemsto insert.

I Delete columnsor rows: Right-click on arow or column and choose Delete Row or Delete
Column from the menu. (Press SHIFT to select multiple contiguousitemsor CTRL to select
multiple non-contiguousitems.)

I Rearrange columnsor rows: Select one or more columns or rows by clicking on the headers
(press SHIFT first to select multiple items). Drag the rows or columnsto anew position. Asyou
drag them, athin red lineindicates where the selection are moved.

I Rename acolumn header (variable):Click on the column name and then type the new namein
the Variable Name field.

4. Click File>Save to save your changes.

Inserting Datapool Variables into a Script

You can quickly add an existing datapool to your script from the Visual Navigator tree-view.

To insert a datapool:

1. Right-click anywhere in the tree-view. From the shortcut menu, choose Datapools and Variables.
2. Click Insert Datapool File.

Note: Data that can be parameterized is denoted in the form-view (bottom pane) by the var... button or
the Var Wiz... button. Clicking the var... button opensthe Datapools and Variables dialog box. Clicking the
Var Wiz... button opensthe Parameterization Wizard.

3. If your script doesn't yet include a central datapool file, the Choose Datapool Type dialog box opens, where you
can designate your datapool file as a central or local datapool. If your script already includes a central datapool, the
Open dialog box appears.

4. From the Open dialog box, navigate to the datapool file to add to your script. Datapool files are normally located in
the directory \ Conpuwar e\ QALoad\ Dat apool s.

5. Select the appropriate file and click Open.

Thefile you selected isadded to your script and islisted in your Datapoolsand Variables dialog box,
where you can edit or delete it as necessary. If you expand the view of thefilein the Datapoolsand
Variables dialog box, you can see the variables (columns) saved in the file. The namesfor those columns
are stored in the datapool file asa comment line. If they are not named, Visual Navigator assignsthem the
default name Var #.

Creating Extract Strings

You can extract avalue from the web page whereit first occursand placeit into avariable using an
ExtractSring treeitem. When you insert the tree item, the HTML source for the page appearsin the
browser-view so that you can highlight the text to extract. When you highlight the string, some of the text
preceding and following the string is selected to identify where the string occurs during playback.

To create an extract string by inserting atreeitem:

1. Right-click in the Visual Tree where you want to place the extract string. The HTML source for the page appears in
the right-hand pane.
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In the shortcut menu, click Insert Tree Item>ExtractString.

w

In the form_view (bottom pane), type the text you want to extract in the Search for field. Select Match Case to make
your search case-sensitive.

Click Find prev and Find next to select the occurrence of the variable you want to replace.
Click Select variable. The Datapool and Variable dialog box displays.

Select the variable in which to store the extract string, and click OK.

N o

Do one of the following:

= Click Copy from source. This copiesthe selected text from the source window into the edit
boxes. The text immediately before the selected text appearsin the Preceded by field. The text
immediately after the selected appearsin the Followed by field.

Note: Use the arrows next to the fields to include more or less of the preceding and following
text.

= Click Enter stringsmanually and type the text before and after the string in the Preceded by
and Followed by fields.

8. Inthe Extracted field, click Next to view each instance of the variable in the page. The extracted string is added to
the Visual Tree.

Adding a Local Variable

You can quickly add local variablesto your script from the Visual Navigator tree-view. A local variable can
be substituted wherever variables can be used.

Note: You can insert Increment Variable, Decrement Variable, and Reset Variable itemsinto the tree-view
to manipulate the value of any variables.

To add a local variable:

Right-click anywhere in the Visual Navigator tree-view.

From the shortcut menu, select Datapools and Variables. The Datapools and Variables dialog box displays.
Select the Variablesitem in the tree-view.

Click New Variable. An unnamed variable isadded to your list of local variables.

Type aname for the new variable.

In thelnitial Value field, type the value for the variable.

NS g~ w D Ee

Click OK. Thelocal variable isadded to the Visual Navigator tree-view under Variables.

Using the Variable Replacement Wizard

How to Use the Variable Replacement Wizard

The Variable Replacement Wizard guides you through the process of defining variables and substituting
them for parametersin the script. Using the wizard, you choose which fields of a parameter to replace with
variables, definethe variable that replacesthe field, and select additional parametersto replace with the
variable.

When you use the Variable Replacement Wizard, the variable you defineis saved asarule. When you save
therulein the Rule Library, you can apply the same parametersto future scripts. Subsequent captures use
the stored rulesduring the convert processto identify matching parameters.
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The Variable Replacement Wizard is available for the Visual Navigator tree itemsthat have a Var Wiz...
button associated with them in the form-view (bottom pane). These include:

I CGI Parameter

I Cookie

! Editbox

I TextArea

! Radio button

! Header

To accessthe Variable Replacement Wizard:

1. Inthe Visual Navigator, click the tree item you want to parameterize.
2. Click Var Wiz... in the form-view. The Welcome dialog box of the Variable Replacement Wizard displays.

3. Click Next to start the parameterization process.

Step 1: Choose the Fields to Replace

To choose the fieldsto replace:

1. Select the fields that in the item should get their values from variables. You can select:
» Namefield
=  Valuefield
= Both name and value fields

2. Click the down arrow on the Item Name box to display options for how the item you are replacing is identified in the
script. This allows the wizard to find and replace similar matching items in the Visual Tree. You can select:
= isequal to (variableto replace)
= startswith (variableto replace XXX)
= endswith (YYY_variableto replace)
= contains(YYY_variableto replace XXX)

The name and current value of the item you select displaysin the details area at the bottom of the
dialog box.

3. Review your selections in the Details area, and click Next to proceed to the next step, where you define the
variable.

Step 2: Define the Variable that Replaces the Name or Value Field

To define the variable that replacesthe Name or Value field:

Notes:
= Thevariableyou define can replace the entire original value or portions of it.

= When you chooseto replace Both name and value fieldsin the previous step, the current step
becomes Step 2.1: Define the variable to replace the Name field. When you complete this
step and click Next, the dialog box appears again as Step 2.2: Define the variable to replace
the Value field. Complete this step for the Value field and click Next to proceed to Sep 3.
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1. Inthe Variable Name box, type a name for the variable or accept the default name. The default name is name#,
where # is the number incremented by one for each new variable.

2. Click the down arrow on the Frequency box to display selections for when the original value is replaced with the
variable. You can select:

= Once per test
= Once per transaction (default)
= Every usage
3. Do one of the following:
= Typeavalueforthevariablein the Calculation field.

* IntheTemplatesarea, click the type of value you want to use, then select or typethe
associated detailsin the Details area of the dialog box. Click atemplate below to
display the associated detail fields:

Date and Time
Random Alphanumeric
Random Number
Datapool Variable
Local Variable

o Virtual User Number

O O O o o

0 Extract Sring

Note: The text you type or the template you select can represent the entire variable, or you can combine it
with other elements.

4. Repeat Step 3 until you include all elements for the calculation.

5. Click Insert into Calculation.

6. Click Next to proceed to the next step, where you select additional parameters to replace. Click Back to edit fields in
the preceding dialog box.

Step 3: Select Additional Parameters to Replace

Once you identify the item to replace, the Variable Replacement Wizard lists all occurrences of the same
item in the Visual Tree. Select the parametersthat you want to replace with this variable definition.

To select additional parametersto replace with this variable definition:

1. Click one or both of the following to select the type of parameters to replace:

= Match only [variabletype] parameters - Select this option to display only matching parameters
of the same variable type asthe original. For example, if the original parameter you are
replacing is a cookie, selecting this option replaces only cookie-type parameters.

= Match only parametersfrom the host URL - Select this option to display only matching
parametersfrom the same host URL asthe original parameter.

2. In the listbox, select the parameters that should be replaced with the variable definition. Click Select All to
select all the listed parameters.

3. Click Next to proceed to the next step, where you save the variable as a rule.

Step 4: Save the Variable as a Rule
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The Variable Replacement Wizard savesthe newly defined variable asarulethat you can storein the Rule
Library. Soring therulein the Rule Library meansthat it isautomatically added to the Visual cript when
matching parameters are found in future capture filesduring the convert process.

To save the variable as arule:

1. Inthe Rule name field, type a descriptive name for the rule or accept the default.

2. Review the details in the Description box. This is a summary of the elements you used to define the variable.
3. Select Add to rule library to store the rule so it can be used again in future capture files.
4

If you add the rule to the Rule Library, do one of the following:

= Click thedown arrow in the Rule Folder list and select the folder name where therule
will be stored.

= Click New Folder. The Create New Rule Folder dialog box appears. In the Folder
Name field, type the name of the new folder, then click OK.

5. Review the Matching Items information.
6. To edit any information, click Back until you return to the dialog box with details you want to change.

7. Click Next to proceed to the Summary dialog box.

Summary

To review and create the variable:

1. Inthe Summary dialog box, review the information you entered for the variable. The information appears in three

tabs:
= Variable Properties- Showsthe elementsyou used to define the variable and its
frequency of use. Clicking Details displaysthe Calculation Details dialog box.
= Jtemsto Replace - Showsthe parameterswith the same namein the script that you
choseto replace with thisvariable definition.
= RuleProperties- Shows details of the variable and rule.
2. Click Back to return to the appropriate dialog box to edit information.
3. Click Finish to create the variable, apply it as a rule, and use it in the script.

Using the Rule Library

Overview of the Rule Library

You can save variable replacementsyou define asrules. These are stored in the Rule Library, where you can
use them in future recordings and reduce repetitive parameterization tasks.

When subsequent captures are converted, the Visual Navigator scansthe Rule Library for matching
parameters. For example, if arule parameterizesthe value of a CGIl Parameter named Session|D, the Visual
Navigator scansthrough the Visual Tree for any CGl Parametersthat match the description defined in the
rule. If amatch isfound, theruleisadded to the Visual Tree, where you can apply it to the script.

From the Rule Library, you can create rules, edit rules, and view details of individual rulesand the folders
in which they are stored.
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Elements of the Rule Library Dialog Box

Create or modify parameter rulesfrom the Rule Library dialog box. The dialog box containsthe following
areas:

! Menu
! Rule Tree

! Details

Rule Library Menus

File New Rule - Opensthe Rule Creation Wizard. Use the wizard to
define arulethat you can useto parameterize future scripts.

New Folder - Creates a new folder in the tree-view.
Edit Use the Edit menu to cut, copy, paste, delete, or rename rules.

Rule Edit Rule - Opensthe Rule Creation Wizard so you can edit a
ruleyou select in the Rule Library.

Help Displays QALoad help.

Rule Library Tree-View

The Rule Library tree-view displays a hierarchical view of all rules and folderswithin the Rule Library.
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Rule Library Dialog Box Details

The Details area of the Rule Library dialog box displaysinformation on therulesdefined in the Rule
Library. There are two levels of detail:

! Folder - When you select a folder name in the Rule tree, the Details area of the dialog box displays information for
each rule in the folder.

! Individual Rule - When you select a rule in a folder in the Rule tree, the Details area of the dialog box displays
information for the individual rule in three tabs.

Using the Rule Library

Applying a Rule

Follow these stepsto apply aruleto itemsin the script.

To apply arule from the Visual Tree:

1. Inthe Visual Navigator vistree, click the Parameterization Rules script item and select the rule you want to apply. A
description of the rule displays in the form-view.

2. Click the Matching Items tab. The properties that determine the matching items and the matching items found in the
script display.
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3. Do one of the following:
I Click Apply Rule on the left-hand side of the dialog box to apply the rule to all the matching items.

I Select an item or items in the table and click Apply to Item on the right-hand side of the dialog box.

Note: When a different rule has been applied to an individual item, an red exclamation mark (!) appears
next to the item in the table. Only one rule can be applied at a time. Click Go to Item and review the
information in the Matching Parameter Rules area of the form-view to view the rule applied to the item.

To apply arule from the form-view for a variable:

1. Inthe Visual Navigator vistree, select the variable to which you want to apply the rule.

2. Inthe Matching Parameter Rules area at the bottom of the form-view (right-hand pane), select the rule you want to
apply.
3. Click Apply. The rule is applied to the variable.

Editing a Rule
Follow these stepsto edit rules stored in the Rule Library.

To edit a rule:

1. Select arule in the Rule Library visual tree, and click Rule>Edit Rule. The Rule Creation Wizard opens and displays
the information on the rule you selected.

2. Follow the procedure for creating a rule to make changes to the rule elements.

Creating Rules from the Rule Library

Create anew rule from the Rule Library using the Rule Creation Wizard.

To open the Rule Library Wizard:

1. Select Tools>Rule Library. The QALoad Rule Library opens.
2. Select the folder in the tree-view where you want to store the new rule.

3. Click File>New Rule. The Welcome dialog box of the Rule Creation Wizard displays.

Using the Rule Library Wizard

Step 1 of 3: Choose the Fields to be Replaced

To choose the fieldsto replace:

1. Choose which fields of the matching item get their values from this rule. You can select:
= Namefield
=  Valuefield

= Both name and value fields
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2. Click the down arrow on the Item Name box to display options for how the item you are replacing is identified in the
script. This enables the wizard to find and replace similar matching items. You can select:

= jsequal to (variableto replace)

= startswith (variableto replace XXX)

= endswith (YYY_variableto replace)

= contains(YYY_variableto replace XXX)

3. Select the parameter type to which you want the rule applied. Choose:
= Onlyitemsof the specified type
= All parameter types
4. Select the URLs from which the item should be matched. Choose:
= Match any itemsof the specified host URL and type the name of the URL.
= Any host

5. Click Next to proceed to the next step, where you define the variable.

Step 2 of 3: Define the Variable

To define the variable:

Note: The variable you define can replace the entire original value or portions of it.

1. Inthe Variable Name box, type a name for the variable or accept the default name. The default name depends on
the field you chose to replace in the previous step. The default name is:

= NameVar - if you choseto replace the Name field in the previous step.

= ValueVar - if you choseto replace the Value field in the previous step.

Note: When you choose to replace both the Name and Value in the previous step, the default
isNameVar. When you complete this step and click Next, the dialog box displays again with
ValueVar in the Variable Name field. Complete Sep 1 through Sep 5 for the Value variable.

2. Click the down arrow on the Frequency box to display selections for when the original value is replaced with the
rule. You can select:

= Once per test
= Once per transaction (default)
= Every usage

3. In the Templates area, click the type of value you want to use , then select or type the associated details in the
Details area of the dialog box. Click a template below to display the associated detail fields:

= Dateand Time

= Random Alphanumeric
= Random Numeric

= Datapool Variable

= Local Variable

= Virtual User Number

= Extract Sring

Note: The text you type or the template you select can represent the entire variable, or you can combine it
with other elements from the templates.

4. Repeat Step 3 and Step 4 until you include all elements for the calculation.
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5. Click Insert into Calculation.

6. Click Next to proceed to the next step, where you select additional parameters to replace. Click Back to edit fields in
the preceding dialog box.

Note: When you choose to replace Both name and value fields in the previous step, clicking Next repeats
the current step so you can define the variable for the Value field. Complete Step 1 through Step 5 for the
Value field and click Next to proceed to the next step.

< Previous Next >

Step 3 of 3: Rule Description

Review the rule you created.

To view the rule:

1. Review the details in the Description box. This is a summary of the elements you used to define the rule.
Note: A default name is provided in the Rule Name field. You can type a new, descriptive name
for the rule or accept the default.

2. Store the rule in a folder by doing one of the following:
= Click thedown arrow in the Rule Folder list and select the folder name where the rule
will be stored.

= Click New Folder. The Create New Rule Folder dialog box appears. In the Folder
Name field, type the name of the new folder, then click OK.

3. Click Next to proceed to the Summary dialog box.

Summary

To review and create the rule:

1. Inthe Summary dialog box, review the information you entered for the rule. The information is displayed in two tabs:

= Variable Properties - Showsthe elementsyou used to definethe rule and its frequency
of use. Clicking Details displaysthe Variable Details dialog box.

= Rule Properties- Shows details of the variable and rule.
2. Click Back to return to the appropriate dialog box and edit any elements of the rule.

3. Click Finish to create the rule and store it in the Rule Library.

EasyScript for WWW
Configuring a Web browser (WWW)

Before you record the WWW requests your Web browser makes, you must configure the browser to use
QALoad’s proxy server.

To configure a Web browser:
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1. Start your Web browser.
2. Specify proxy settings:

= Inthefield designated to specify the address of the proxy server, enter the machine name
where QALoad Script Development Workbench isinstalled.

= In thePort field, enter the port(s) that you specified on the Sript Development Workbench's
WWW Record Optionswizard (Capture Portsfields).

3. Click OK.

Streaming media support

QALoad includes support for audio and video download testing of both Windows Media Player and
RealOne Player and their supported mediaformatsthrough a WWW session. When streaming media
conversion isenabled and you record atransaction that calls streaming media, an additional command
that requeststhe mediaisinserted into your script . You do not haveto listen to or view the entire media
you are requesting. You simply need to record its URL and ensure that the appropriate media player is
installed on the Player machinesthat plays back the script. At run time, the script invokes your media
player and requeststhe streaming media resource. Sreaming media through afirewall or proxy server is
not supported.

QALoad's streaming media support includesthe following media player(s). The appropriate media player
must beinstalled on the machine you are recording from aswell asany QALoad Player machine that will
be executing the script.

! RealOne Player — The media download is initiated by requesting a file that is a data type supported by the
RealOne Player. Supported data types are RealAudio, RealVideo, RealText, RealPix, MP3, and SMIL. As a result,
the DownloadMediaRP command will be inserted into the script at the appropriate point. At runtime, this command
initiates and waits for completion of the download. RealOne Player scripts must be executed as process-based
scripts.

I Windows Media Player — The media download is initiated by downloading a file with a content type of
(audio|video)/(x-ms-asf|s-ms-asf) in the browser. Currently, only .asx files are supported. As a result, the
DownloadMediaFromASX command is inserted into the script at the appropriate point.

Note: QALoad does not support scriptsthat have both RealNetworks media and Windows Media in the
same script. To test both typesin a single load test, use a different script for each type.

Please note that asynchronous calls may not be played back exactly asthey were recorded. For example, if
you click on alink in the browser while recording whilethe mediais playing, during replay that link will
not be requested until the media clip hasfinished being processed.

How do | configure QALoad to process streaming media?

XML Support

QALoad's XML support ishandled through the Sript Development Workbench's Visual Navigator, which
displaysyour script'sHTTP or XML requestsin an easy-to-use, visually-based interface that offersyou
point-and-click script editing. Although XML issupported through the Visual Navigator, we recommend
you read through thishelp topic aswell asthe Visual Navigator help topicsto become familiar with the
featuresthat are unique to QALoad's XML support.

When an HTTP request is made for an XML document, either in the form of an HTTP GET request or an
HTTP POST request with an XML document asthe post data, the dataisdisplayed in the three Visual
Navigator panes asillustrated below. Click on apanein the graphic for a description of its contents and
functionality.
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CX Support in QALoad

QALoad supportsload testing of Chinese, Japanese, and Korean (CJXK) Web applicationsthat use Double
Byte Character Sets (DBCS). DBCSis a character set that usestwo bytes (16 bits) rather than one byte (8
bits) to represent a single character. Some languages, such as Chinese, Japanese, and Korean, have writing
schemeswith many different charactersand character setsthat cannot be represented with single-byte
characters such as ASCIlI and EBCDIC.

QALoad supportsthe following:
I Simplified Chinese - People's Republic of China (PRC), Singapore
I Traditional Chinese - Taiwan, Hong Kong, Macau

I Japanese

! Korean
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QALoad providestwo methods of support for CK: native character and encoding. Depending on your
testing requirements and environment, it may be necessary to use both mechanismsto support the load
testing of a Web site that contains CXK characters.

! Native Character: converts the CJK characters to their original characters in Chinese, Japanese, or Korean. Native
character support is only possible when using a native operating system (OS) such as load testing a Japanese Web
application from a Japanese version of Microsoft Windows. QALoad supports one CJK language's characters in a
script at a time, plus ASCII/English. Native character support is used within test scripts, error messages (generated
through system commands that use native characters) and timing files, making script editing easier and timing file
analysis quicker.

! Encoding: encodes all CJK characters into a sequence of printable characters regardless of the language and exact
character set in use. Encoding support is used when load testing multiple language sites from the same OS, or when
load testing a CJK site from that of another CJK platform. For example, testing a site with Japanese characters from
a Korean or English/ASCII OS. The encoding option is used when native character support cannot be used or when
script portability between different CIK language OS is required.

WWW conversion options

Form field ascomments: Select this check box to include acomment block in your script that shows each
valid field that isencountered after a CGI form has been requested. Thisoption isnot available if the
Visual Navigator isenabled. Following isan example of a form field comment block:

/* Form1l text Nane: nanme, Value: , Desc: */

/* Form1l text Nane: e-nmil, Value: , Desc: */

/* Form1l text Nane: Address, Value: , Desc: */

/[* Form1l text Name: city, Value: , Desc: */

/* Form1l text Nane: state, Value: , Desc: */

/[* Form 1l text Nane: zip, Value: , Desc: */

/* Form 1l check box Nane: echo, Value: , Desc: Echo a copy of HTM. page to email */
/* Form1l radio Nane: test, Value: capture, Desc: Capture */

/* Form1l radio Nane: test, Value: replay, Desc: Replay */

/* Form 1 hidden Name: hidden, Value: This rocks!, Desc: */

Anchorsascomments: Select thischeck box to include acomment block in your script that shows all the
anchorsencountered in arequested HTML document. If it isnot selected, no anchorswill beincluded in
the script. Thisoption isnot available if the Visual Navigator isenabled. The following isan example of an
anchorscomment block:

/* Anchors: ' http://playbackl/standard. html' ' Standard Exanple' */

/* Anchors: ' http://playbackl/fornms. htm' 'Forms Exanple' */

/* Anchors: ' http://playbackl/dynam c. htm' 'Dynam ¢ HTM. Exanple' */
/* Anchors: ' http://playbackl/cgi.htm"' 'CE Exanple' */

/* Anchors: ' http://playbackl/ cookies.htm' 'Cookies Exanple’ */

/* Anchors: ' http://playbackl/ssl.htm"' 'SSL Exanple' */

/* Anchors:'http://playbackl/javascript.htm' 'Java Script Exanple' */

Client Image Maps as Comments: If selected, the command DO_GetClientMapHREF will be inserted into
your script followed by a comment block denoting client image maps. Thisoption isnot availableif the
Visual Navigator isenabled.

DO Get O i ent MapHREF( MAP(1), REG ON(1), &C i ent MapURL[0]);

/* dient Map: 1 Region:2 HREF: http://ww.ethnicgrocer.com eg/cp/cr.jsp?FOLDERYBC */
[* 93Ef ol der _i d=169991 &ASSORTMENTYBCY¥8East _i d=153827&si t e=EG&bnUJI D= */

/* 1005685611375&WebLogi cSessi on=0LGLayxDvTfj Lt hL65xY6X1cdQ VdCej WCT8wm */

[* DAPLs29z9H/WC wxl kr 8f 21K1aKoLSM 4HM 603| 6518173674514870389/ */

/* 167838850/ 5/ 80/ 80/ 443/ 443/ - 1| - 8250053020002903791/ 167838870/ 5/ 80 */

[* 180/443/ 443/ -1| 6518173674514872679C i ent Map: 1 Regi on: 3 HREF: */

[* http://ww.ethnicgrocer.comeg/cp/cr. */

You can search for DO_GetClientMapHREF in the script to help locate the DO_Get and DO_SetValuesin
the script, aswell aswhere the array of DO_GetClientMapHREF isinitialized and freed.
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Debug comments: When thisoption isenabled, commentswill beinserted into the converted script to
denoterepliesfrom the server, anchors, and so on. Thisoption isnot availableif the Visual Navigator is
enabled. For example:

/* Received reply:
URL: <htt p: // abcweb. anywher e. com caf e/ defaul t. ht m> */

Document Title Verification: Periodically, the HTML page title found in aload tested script does not
match the HTML page title found in your recorded text. Select this check box to comparethe HTML page
title contentsin your load tested script with the HTML page title contentsin your capture file. You can
enable the comparison based on prefix- or suffix-specified character match or entire string match.

Entire Document Title: Select thisoption to compare the entire length of the HTML page title.

Prefix: Select thisoption to compare the prefix (left-most specified characters) of the HTML page title.
Secify the number of charactersto match in the Charactersto Match field.

Suffix: Select this option to compare the suffix (right-most specified characters) of the HTML page title.
Soecify the number of charactersto match in the Charactersto Match field.

Charactersto match: After you select the Prefix or Suffix options, use thisfield to specify the number of
charactersto match from the HTML page title.

Baud Rate Emulation: Select thischeck box to download web pagesand images at a rate representing the
speed of connection, then enter aconnection speed in the Baud Rate field. Thisenablesyou to simulate
modem speed.

Refresh Timeout: Select thischeck box and type atimevaluein the field (in seconds) to comparethe
specified time value against a Web page's META Refresh value (e.g. <META HTTP- EQUI V=Ref r esh
CONTENT="10"; URL="http://ww. conpuwar e. coni ">). If the META Refresh tag's CONTENT field
valueislessthan thetime value you specify, the page istreated as aredirected page. If the CONTENT field
value isgreater than the time you specify, the page istreated as a regular page.

L Tip: Select this option to avoid infinite loopsin the script. Infinite loops can occur if a page refreshes
periodically to update data.

Represent CJK as Octal Characters: Slect this check box to enable the encoding of captured data from
Web applications containing Double Byte Character Sets (DBCS) such as Chinese, Japanese, or Korean.
Enabling thisoption encodes all native charactersand isused when native character support cannot be
used. Data staysin encoded format throughout the load test: from capture, through convert and replay, to
the analysis of the timing file. By leaving this option clear (default), CXK native characterswill be used
within test scripts, error messages, and timing files, making script editing easier and timing file analysis
quicker.
Note: Native character support can only be used on the same CXK language OS asthe application under
test. For further information on CX Support, see CK Support in QALoad .
Enable Visual Navigator: Select thischeck box to enable Visual Navigator, producing a visually-oriented
script rather than the standard QALoad C-based script.
Note: When you select this option, some WWW conversion options are not available, such ascommenting
options, and some automatic playback options.

Advanced button: Accessesthe WWW Advanced dialog box, allowing you to set advanced conversion
options.

WWW Recording Options

Automatic Startup of Internet Explorer: Select thisoption to have QALoad automatically launch Internet
Explorer, and configure the proxy and port entries for the browser and the QALoad cript Development
Workbench. If you do not select thisoption, you must manually configure your proxy options before
recording.

209



QALoad 5.5

User Started Application: Select thisoption to configure the application manually, and then set the
appropriate optionsfrom those that follow.
Proxy Settings for User Sarted Application

Direct Connection: Select thisoption if you have a direct connection to the host from which you are
recording.

Manual Proxy Configuration: Select this option to specify a proxy through which to connect to the host.
Then set the following proxy options:

HTTP: Type the address of the HTTP proxy server. Thisfield hasa 255 character limit. Then enter
the port number in the Port field. QALoad accepts numbers from 0-65535.

Secure: Typethe address of the secure proxy server. Thisfield isonly available if you are licensed to
use EasyScript for Secure WWW. Thisfield has a 255 character limit. Then enter the port number in
the Port field. QALoad accepts numbers from 0-65535.

Exceptions: Type the addresses of any hosts for which QALoad should not use the specified proxies.
Proxy Automatic Configuration Script: Select thisoption if your proxy should use an automatic
configuration script located on your local area network. Then typethe script'sURL in the URL field.
Advanced Options

Advanced Options: Thisarea displaysthe settings for several options. To change any of these settings,
click the Change Advanced Optionsbutton to open the Advanced Options dialog box.

WWW command reference

QALoad provides descriptions and examples of the various commands available for a WWW script. For
details, refer to the Language Reference Help section for WWW.

EasyScript for Secure WWW

Overview

Easycript for Secure WWW supports SS./HTTPSrequests when used in conjunction with the WWW
middleware. Thissupport must be purchased separately and isdistributed in a separately-installed module.

Importing a client certificate from a Web browser (SSL)

You can import and convert a Client Certificate for any Web site you plan to visit.

To import aclient certificate:

1. Start your Web browser.
From the browser, select the Client Certificate for the Web site you plan to visit.

Export the Client Certificate (.p12 of .pfx file) to a directory where you can access it using the Script Development
Workbench.

Note: When the browser promptsyou to enter a password, do not enter a password. If you enter
a password, QALoad cannot processthe file.

4. Start a WWW Session in the QALoad Script Development Workbench.
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Click Tools>Maintain Certificates to open the SSL Certificate Maintenance dialog box.

On the Client Certificates tab, click the browse button [...] to browse for the Client Certificate you want to convert.
The Select the Exported Client Certificate to Convert dialog box opens.

Make sure Files of Type specifies P12 files (*.p12) or PFX files (*.pfx).

Select the appropriate Client Certificate and click Open. The path and file name of the selected Client Certificate
appears in Enter Certificate to Convert on the Client Certificates tab.

On the Client Certificates tab, click Convert.

10. Click Close to exit the SSL Certificate Maintenance dialog box.

Creating a client certificate in QALoad (SSL)

This procedure assumesyou have a WWW session active.

To create a client certificate:

1
2
3.
4

From the Tools menu, select Maintain Certificates to open the SSL Certificate Maintenance dialog box.
On the Client Certificates tab, enter a name in the Certificate Name field.
Enter the number of certificates to create.

Click the Create button to create the QALoad Client Certificate. QALoad stores it in the QALoad\ Certi fi cat es
directory.

Note: On the Unix player platform, you must create the Cer ti fi cat es sub-directory in the QALoad
directory. The directory name is case sensitive.

5.

If necessary, configure your Web server to accept QALoad as the Certificate Authority. Refer to your Web server
documentation for more information.

Creating an SSL Certificate Authority

Notethat creating anew CA invalidates all previously created client certificates.

To create an SSL Certificate Authority:

1
2
3
4.
5
6

Start a WWW session.

From the Tools menu, select Maintain Certificates.

Click the Certificate Authority tab.

Click the Create button to create a new Certificate Authority with the expiration date shown in the field.
Exit and re-start the Script Development Workbench.

After creating a new Certificate Authority, re-import the CA to your Web server and then create new Client
Certificates.

Creating an SSL Server Certificate

To create an SSL Server Certificate:

1.
2.
3.

Start a WWW session.
From the Tools menu, select Maintain Certificates.

Click the Server Certificate tab.
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4. Click the Create button to create a new Server Certificate with the expiration date shown in the field.

Sample Scripts

Overview

This section shows examples of how you can manipulate converted scriptsto address specific situations or
resolve certain problems. Samplesinclude examples of variablization, changes to transaction logic, and
detailed descriptions of commonly used commands. Sample scripts are shown for these middlewares:

Citrix

Oracle Forms Server
SAP

Winsock

wWww

Citrix Scripts
Citrix Script Samples

You can address specific situations or resolve certain problemsby modifying converted Citrix scripts. The
samples shown here include a description of the problem, the procedure for implementing the
modification, and samples of a modified script. Script modifications are discussed for:

Handling Citrix Server Farms

Handling Dynamic Window Titles

Handling Intermittent Windows

Handling Unexpected Events

Moving Citrix Connect and Disconnect Outside the Transaction Loop
Scripting Mouse Actions

Using the CtxWaitForScreenUpdate Command

Handling Citrix Server Farms

Handling Citrix Server Farms

Load testing requirements may include connecting to a Citrix server farm, where the load balancing
feature supportsdynamic redirection to a given server at connection time. Thisload teststhe server farm
and Citrix load balancing rather than a single server, which can provide a more realistic load test.

In order to record a script that connectsto afarm, you must use an ICA file specified in the Citrix Record
Optionsdialog. Sncethe ICA file should contain all the necessary connection information, the server field
should be left blank when recording.

When converted, the CitrixServer variable has a blank space:
/* Declare Variables */
const char *CitrixServer = ;
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const char *CitrixUsernane = "citrix";
const char *CitrixPassword = "~encr~657E06726F697206";
const char *CitrixDomain = "qacitrix2";

const int CitrixCQutputMde OUTPUT _MODE_NORMAL;

The Citrix client ignoresthisvalue and usesthe ICA file to dynamically retrieve the server name at
playback time.
Conclusion

When you use these techniquesto set up a Citrix server farm test script, you allow for dynamic server
redirection at playback as part of testing aload balanced Citrix server farm.

Sample Script for Handling Citrix Server Farms

The following sample shows a snippet of a Citrix script that setsup a server farm test script.

Sample Script

/* Converted using the follow ng options:
* General :
* Line Split : 80 characters
* Sl eep Seconds 1
* Auto Checkpoints : No
* Citrix
*  CGeneral Options :
* Repl ay Qut put Mde : Nor mal
* Enabl e Counters : No
* Tinmeout Value Options :
* Connect Ti meout (s) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) ;30
* Pi ng Tineout (s) 1 20
* Wait Point Tinmeout (s) ;30
* | nput Options :
* Conbi ne Keyboard | nput . Yes
* Conbi ne Mouse | nput : Yes
* W ndow Options :
* W ndow Verification . Yes
* W ndow Max Retries 5
* W ndow Wait Retries (ms) : 5000
* Enabl e Wl dcard Title Match : Yes
*

/

#define Cl TRI X_CLI ENT_VERSI ON "8.100. 29670"
#define Cl TRI X_| CO_VERSI ON "2.4"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdio. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)
{

/* Declare Variables */
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TEEEPEEEEEr b r e bbb rrrrrng
/1l Convert sets the Citrix server nanme to a single blank
/1l space. This is only necessary to verify that the script actually is connecting to a
server farm
TEEETEEEEEr b r e br bbb irrrrng

const char *CitrixServer = ;

const char *CitrixUser nanme = "test";
const char *CitrixPassword = "~encr ~657E06726F697206" ;
const char *CitrixDomain = "test";

const int Ci trixQut put Mode OQUTPUT_MODE_NORNVAL;

/* Citrix Wndow Infornation Objects */

CGxW *CW _1 = new CtxW (0x1001c, "Warning !!", 107, 43, 427, 351);

G xW *CW _2 = new Ct xW (0x5001c, "Please wait...", 111, 112, 418, 145);

G xW *CW _3 = new Ct xW (0x40030, "Citrix License Warning Notice", 125, 198, 397, 127);
G xW *CW _4 = new Ct xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

G xW *CW _5 = new CtxW (0x1003a, "", -2, 452, 645, 31);

G xW *CW _6 = new Ct xW (0x10066, "I CA Seam ess Host Agent", 0, 0, 391, 224);

CGxW *CW _7 = new Ct xW (0x10052, "Program Manager", 0, 0, 641, 481);

CxW *CW_8 = new Ct xW (0x1008c, "", 115, 0, 405, 457);

G xW *CW _9 = new Ct xW (0x2006c, "Cal culator", 66, 66, 261, 253);

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " capCt xSer ver Farm cpp") ;

Ctrixlnit(1);

/* Citrix replay settings */

Ct xSet Connect Ti neout (60) ;

Ct xSet Di sconnect Ti meout ( 60) ;

Ct xSet W ndowTi nmeout ( 30) ;

Ct xSet Pi ngTi meout (20) ;

Ct xSet Wi t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Dorrai nLogi ninfo(CitrixUsernane, G trixPassword, CitrixDomain);
Ct xSet | CAFi | e("PRD desktop.ica");
Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;

.rest of script..

Handling Dynamic Window Titles

Modifying the Script to Handle Dynamic Window Titles

Window titles can vary based on the state of the application. For example, Microsoft Word windows may
appear with the name of a default document title as part of the window name. Other window titles may

contain theuser'sname, or theday or time. When awindow namein the record session varies from the
namein avalidation or playback session, the script failswith awindow title mismatch error.

When thiserror occursduring validation or playback, you must modify the script to recognize the base
pattern of the window title name rather than an exact window title. You can do thisduring conversion by
adding CtxWaitForwindowCreate callsto the script for each named window creation event.

When you modify a script for these occurrences, you must:
! Modify the recording process

! Perform an initial validation
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I Identify a Match Pattern
I Modify the script
I Revalidate the script

] Note: You may need to configure the workbench and player for validation.

To modify the recording process:

1. Record the Citrix session with the proper options selected.
Click Options>Convert, then click the Citrix tab.
Ensurethat the Enable Wildcard Title Match check box is selected.

P 0D

Click OK to convert the recording.

To perform an initial validation after script record and conversion:

1. Click Session>Validate Script.

2. When the validation session generatesthe window title mismatch error, compare the actual
window title nameto the expected window title name.

Note: Repeated validations should generate a list of one or more window titles that differ from the
expected title.

To perform a Match Pattern identification:

Identify a match pattern that compares all actual window titlesto original window titlesusing thelist of
window titlesfrom validations.

E Note: This regular-expression style match pattern usesthe normal character set. Asterisks (*) denote 0 to n
wildcard characters. Question marks denote one wildcard character.

To modify the script:

Make the script changes when you identify a workable match pattern for the dynamic window.

1. In thescript, ensurethat the SetEnableWildcardMatching command exists before the
SYNCHRONIZE command.

2. Ensurethat the SetEnableWildcardMatching parameter valueis set to TRUE.

Note: This statement isinserted when you set the Enable Wildcard Title Match option in
Options>Convert before converting the recording.

3. Insert aCtxSetWindowMatchTitle command before the CtxWaitForWindow Create call for each

window creation wait event for the dynamic window. The parametersinclude the Citrix window
identifier and the identified match pattern for the dynamic window.

To revalidate the script:

1. Click Session>Validate Script.

2. If the CtxWaitForwindow Create wait event call fails, identify the actual window title returned.

3. Perform the match pattern identification step and re-create a valid wildcard string to match all
expected window values.
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Conclusion

Following these techniques, you can modify window creation eventsto recognize dynamic window titles.
The sample scriptsillustrate how to determine a base pattern for the window title by sequential validations
of the script and how to make relevant changesto the script. The first example uses a substring match to
recognize the dynamic window title. The second example usesawildcard match to accomplish this.

Example One

Script Samples: Example One - Using a Substring Match

In thisexample, the Microsoft Word application generates a dynamic title. The dynamic nameisa
concatenation of the default document that Word creates at application startup with the name of the
application.

Original Window Title (Record)  “Microsoft Word”
Actual Window Title (Validation) “documentl - Microsoft Word”

Actual Window Title (Validation) “document 2 - Microsoft Word”

The script isaltered to reflect the fact that the string “Microsoft Word” is always part of the window title.
The asterisk (*) wildcard is substituted for the default document name.

“Match Pattern” from window “* - Microsoft Word”
titles

Sample: Original Citrix Script

Thisisan example of an original Citrix script converted from capture. In this example, the Microsoft Word
application generates a dynamic title. The dynamic name isaconcatenation of the default document that
Word creates at application startup with the name of the application. Points of interest in the script are
highlighted in bold.

Sample Sript
/*
* dynam cwi ndow. cpp
*
* Script Converted on April 18, 2005 at 12:13:47 PM
* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*
* This script contains support for the follow ng niddl ewares:
* - Gtrix
*/
/* Converted using the follow ng options:
* General :
* Line Split : 80 characters
* Sl eep Seconds 1
* Auto Checkpoints : No
* Citrix
* Ceneral Options :
* Repl ay Qut put Mde : Nor nal
* Enabl e Counters : No
*  Tinmeout Value Options :
* Connect Ti meout (S) : 60
* Di sconnect Ti meout (s) : 60
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* W ndow Creation Tineout (s) ;30
* Pi ng Tineout (s) 1 20
* Wait Point Tineout (s) ;30
* | nput Options :

* Conbi ne Keyboard | nput . Yes
* Conbi ne Mouse | nput : Yes
* W ndow Options :

* W ndow Verification : Yes
* W ndow Max Retries 5

* W ndow WAit Retries (ms) : 5000
* Enabl e Wldcard Title Mtch . Yes
*

/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdio. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)
{
/* Declare Variables */
const char *CitrixServer
const char *Citri xPassword
const int Ci trixQut put Mbde

"qaccitrix";

QUTPUT_MODE_NORMAL

[* Citrix Wndow | nformation Objects */

CGxW *CW_1 = new CxW (0x1001c, "Warning !!", 107, 43, 427, 351);

CGxW *CW _2 = new C xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

G xW *CW _3 = new C xW (0x5001c, "Please wait...", 111, 112, 418, 145);

G xW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice", 125, 198, 397, 127);
CGxW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198, 397, 127);
CGxW *CW _6 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

CxW *CW _7 = new CtxW (0x1003a, "", -2, 452, 645, 31);

CGxW *CW _8 = new Ct xW (0x10066, "ICA Seanm ess Host Agent", 0, 0, 391, 224);

G xW *CW_9 new Ct xW (0x10052, "Program Manager", 0, 0, 641, 481);
G xW *CW _10 = new Ct xW (0x1008c, "", 115, 0, 405, 457);
CGxW *CW _11 = new CtxW (0x20068, "", 112, 116, 416, 248);
/1 Note the initial windowtitle of “Mcrosoft Wrd” is set here in the script..
G xW *CW _12 = new Ct xW (0x2006e, "M crosoft Word", -4, -4, 649, 461);
G xW *CW _13 = new Ct xW (0x7001c, "Please wait...", 111, 112, 418, 145);

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " dynami cwi ndow. cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;
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Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;

BEG N_TRANSACTI O\( ) ;

DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);

Ct xPoint (164, 61); //1113840775.516

/1 Wndow CW _1 ("Warning !!") created 1113840775.516
Ct xWai t For W ndowCr eat e(CW _1, 1969);

DO_NMSLEEP( 2046) ;
Ct xPoi nt (332, 359); //1113840777.629

DO _MBLEEP( 63) ;
CtxClick(CW 1, 94, L_BUTTON, NONE); //1113840777.723

/1 Wndow CW _2 ("Log On to Wndows") created 1113840777. 817
Ct xWai t For W ndowCr eat e(CW _2, 93);

DO_MSLEEP( 16) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1113840777. 833

CtxType(CW _2, "citrix"); //1113840786.615

DO _MBLEEP( 8547) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113840786.678

DO _MBLEEP(281)
CtxType(CW 2, "citrix"); //1113840788.650

DO VBLEEP(1672) ;
Ot xTypeVK(CW 2, VK TAB, NONE); //1113840788.713

DO _MBLEEP( 359)
CtxType(CW 2, "g"); //1113840789.683

DO_MSLEEP( 438) ;

DO_MBLEEP(1078) ;
Ct xPoi nt (231, 325); //1113840790. 309

DO_MBLEEP( 78) ;
Ct xMouseDown( CW _2, L_BUTTON, NONE, 231, 325); // 1113840790.309

Ct xMouseUp(CW _2, L_BUTTON, NONE, 232, 325); //1113840790. 388

Ct xPoi nt (232, 325); //1113840790.544

/1 Wndow CW _3 ("Please wait...") created 1113840790. 544

Ct xWai t For W ndowCr eat e( CW _3, 204);

/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113840790. 544

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113840790. 591
Ct xWai t For W ndowCr eat e(CW _4, 46);

DO_MSLEEP( 16) ;
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/1 Wndow CW _3 ("Please wait...") destroyed 1113840790. 607
/1 Wndow CW _5 ("Citrix License Warning Notice") created 1113840790. 654
Ct xWai t For W ndowCr eat e(CW _5, 47);

DO_MSLEEP( 16) ;
/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113840790. 669

/1 Wndow CW _6 ("UsrLogon.Crd") created 1113840790. 716
Ct xWai t For W ndowCr eat e( CW _6, 46);

DO_MSLEEP( 16) ;
/1 Wndow CW _6 ("UsrLogon.Cnrd") destroyed 1113840790. 732

/1 Wndow CW _7 ("") created 1113840790. 967

DO_MSLEEP(234) ;
/1 Wndow CW _8 ("I CA Seam ess Host Agent") created 1113840791. 014

Ct xWai t For W ndowCr eat e(CW _8, 47);

/1 Wndow CW _9 ("Program Manager") created 1113840791. 030
Ct xWai t For W ndowCr eat e(CW _9, 16);

Ct xPoi nt (347, 249); //1113840793. 080

/1 Wndow CW _10 ("") created 1113840793. 080

DO_NMBLEEP( 16) ;

DO _MBLEEP(1203) ;
Ct xPoi nt (571, 256); //1113840796. 133

DO_NMBLEEP( 1844) ;
/1 Wndow CW _10 ("") destroyed 1113840796. 133

DO _MVBLEEP(1828) ;
Ct xPoi nt (446, 208); //1113840798. 309

DO_MSLEEP( 344) ;
Ctxdick(CW _5, 78, L_BUTTON, NONE); //1113840798.387

DO_MBLEEP( 437) ;
Ct xPoi nt (311, 303); //1113840798. 935

DO_MSLEEP( 110) ;
Ctxdick(CW _5, 109, L_BUTTON, NONE); //1113840799. 045

DO_MSLEEP( 94) ;
/1 Wndow CW _5 ("Citrix License Warning Notice") destroyed 1113840799. 138

DO_MSLEEP( 390) ;
CtxPoint (275, 1); //1113840799.718

DO_MSLEEP( 188) ;
Ctxdick(CW _8, 62, L_BUTTON, NONE); //1113840799. 780

DO _MBLEEP( 703)
Ct xPoi nt (200, 187); //1113840800. 579

DO _MBLEEP( 94) ;
CtxClick(CW_8, 78, L_BUTTON, NONE); //1113840800. 657

DO_MSLEEP( 110) ;
Ct xPoi nt (209, 192); //1113840800. 766
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/1 Wndow CW _8 ("I CA Seam ess Host Agent") destroyed 1113840800. 766

DO_NMSLEEP(5328) ;
Ct xPoi nt (115, 175); //1113840806. 245

DO _MBLEEP( 140) ;
Ct xDoubl eCl i ck(CW _9); // 1113840806. 621

Ct xMouseUp(CW _7, L_BUTTON, NONE, 114, 174); //1113840806.512

DO_MBLEEP( 16) ;
CtxPoi nt (114, 174); //1113840806. 621

DO _MBLEEP( 359) ;
Ct xPoi nt (284, 205); //1113840807.028

/1 Wndow CW _11 ("") created 1113840807.028

DO_MBLEEP( 16) ;
Ct xPoi nt (309, 208); //1113840807.326

/1 Wndow CW _12 ("M crosoft Wrd") created 1113840807. 326

/1l The wi ndow create wait event. |f the windowtitle at replay
/1] is any different that “Mcrosoft Wrd~”, this wait event will FAIL.
Ct xWai t For W ndowCr eat e(CW _12, 266);

DO_MSLEEP( 46) ;
CW _12->setTitl e("Docurmentl - Mcrosoft Wrd"); //1113840807. 388

DO_MSLEEP( 16) ;
/1 Wndow CW _11 ("") destroyed 1113840807. 388

DO_MBLEEP(4188) ;
Ct xPoi nt (626, 8); //1113840811.693

DO_MSLEEP( 109) ;
Ctxdick(CW _12, 94, L_BUTTON, NONE); //1113840811.787

DO_MBLEEP(218) ;
Q xPoi nt (623, 40); //1113840812. 006

/1 Wndow CW _12 ("Documentl - Mcrosoft Word") destroyed 1113840812. 006

DO _MBLEEP( 2204) ;
CtxPoi nt (385, 1); //1113840815. 262

DO_MSLEEP( 1046) ;
/1 Wndow CW _9 ("Program Manager") destroyed 1113840815. 262

/1 Wndow CW _7 ("") destroyed 1113840815. 262

/1 Wndow CW _13 ("Please wait...") created 1113840815. 513
Ct xWai t For W ndowCr eat e( CW _13, 0);

DO _Set Transacti onCl eanup() ;

Ct xDi sconnect () ;

END_TRANSACTI ON( ) ;

delete CW_1; // "Warning !'!"

delete CW_2; // "Log On to W ndows"

delete CW _3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"

delete CW _5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"
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delete CW _7; [/

delete CW _8; // "ICA Seanl ess Host Agent"
delete CW _9; // "Program Manager"

delete CW_10; // ""

delete CW _11; // ""

delete CW _12; // "Mcrosoft Wrd"

delete CW _13; // "Please wait..."

CitrixUninit();

EXIT();
return(0);
3/0i d abort _function(PLAYER_|I NFO *s_i nf 0)
{ RR_printf("Virtual User ABORTED.");
CitrixUninit();
} EXIT();

Sample One: Modified Citrix Script

In thisexample, the Microsoft Word application generates dynamic title that isa concatenation of the
default document that Word creates at application startup with the name of the application. This script is
altered to reflect the fact that the string “Microsoft Word” is always part of the window title. The asterisk
(*) wildcard is substituted for the default document name. Changesto the original script are highlighted in
bold.

Sample cript
/*

*

dynam cwi ndow. cpp

*
* Script Converted on April 18, 2005 at 12:13:47 PM
* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*
* This script contains support for the follow ng niddl ewares:
* - Ctrix
*/
/* Converted using the follow ng options:
* General :
* Line Split : 80 characters
* Sl eep Seconds B
* Auto Checkpoints : No
* Ctrix
* Ceneral Options :
* Repl ay Qut put Mde : Nor ral
* Enabl e Counters : No
*  Tinmeout Value Options :
* Connect Ti meout (S) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) : 30
* Pi ng Tineout (s) ;20
* Wait Point Tinmeout (S) : 30
* | nput Options :
* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
* W ndow Options :
* W ndow Verification : Yes
* W ndow Max Retries 5
* W ndow Wait Retries (ms) : 5000
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* Enable Wldcard Title Mtch . Yes
*/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdi o. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot_script (PLAYER | NFO *s_i nfo)

{

/* Declare Variables */
const char *CitrixServer
const char *Citri xPassword
const int Ci trixQut put Mbde

[* Citrix Wndow | nformation Objects */
CtxW *Cw_1
CtxW *CwW_2

"qaccitrix";

new Ct xW (0x1001c, "Warning !!'",
new Ct xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

QUTPUT_MODE_NORMAL:

107, 43, 427, 351);

G xW *CW _3 = new Ct xW (0x5001c, "Please wait...", 111, 112, 418, 145);

G xW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice", 125, 198,
CGxW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198,
G xW *CW _6 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

G xW *CW _7 = new CtxW (0x1003a, "", -2, 452, 645, 31);

G xW *CW _8 = new Ct xW (0x10066, "ICA Seam ess Host Agent", 0, 0, 391, 224);
G xW *CW _9 = new C xW (0x10052, "Program Manager", 0, 0, 641, 481);

CxW *CW _10 = new CtxW (0x1008c, "", 115, 0, 405, 457);

G xW *CW _11 = new Ct xW (0x20068, "", 112, 116, 416, 248);

/1 The initial windowtitle of “Mcrosoft Wrd” does not change
G xW *CW _12 = new Ct xW (0x2006e, "M crosoft Word", -4, -4, 649, 461);

CtxW *CW _13
SET_ABORT_FUNCTI ON( abort _functi on);

DEFI NE_TRANS_TYPE( " dynam cwi ndow. cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);
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Ct xPoint (164, 61); //1113840775.516
/1 Wndow CW _1 ("Warning !!") created 1113840775.516
Ct xWai t For W ndowCr eat e(CW _1, 1969);

DO_NMSLEEP( 2046) ;
Ct xPoi nt (332, 359); //1113840777.629

DO_MBLEEP( 63) ;
Ctxdick(CW _1, 94, L_BUTTON, NONE); //1113840777.723

/1 Wndow CW _2 ("Log On to Wndows") created 1113840777. 817
Ct xWai t For W ndowCr eat e(CW _2, 93);

DO_MSLEEP( 16) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1113840777.833

CtxType(CW 2, "citrix"); //1113840786.615

DO _MBLEEP( 8547) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113840786.678

DO _MBLEEP(281)
CtxType(CW 2, "citrix"); //1113840788.650

DO MVBLEEP(1672) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113840788.713

DO _MBLEEP( 359) ;
CtxType(CW 2, "g"); //1113840789.683

DO_MSLEEP( 438) ;

DO_MBLEEP(1078) ;
Ct xPoi nt (231, 325); //1113840790. 309

DO_MBLEEP( 78) ;
Ct xMouseDown( CW _2, L_BUTTON, NONE, 231, 325); // 1113840790.309

Ct xMbuseUp(CW _2, L_BUTTON, NONE, 232, 325); //1113840790. 388

Ct xPoi nt (232, 325); //1113840790.544

/1 Wndow CW _3 ("Please wait...") created 1113840790. 544

Ct xWai t For W ndowCr eat e( CW _3, 204);

/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113840790. 544

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113840790. 591
Ct x\\ai t For W ndowCr eat e( CW _4, 46);

DO_MSLEEP( 16) ;
/[l Wndow CW _3 ("Please wait...") destroyed 1113840790. 607

/1 Wndow CW _5 ("Citrix License Warning Notice") created 1113840790. 654
Ct xWai t For W ndowCr eat e( CW _5, 47);

DO_MSLEEP( 16) ;
/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113840790. 669

/1 Wndow CW _6 ("UsrLogon. Crd") created 1113840790. 716

Ct xWai t For W ndowCr eat e( CW _6, 46);
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DO_MSLEEP( 16) ;
/1 Wndow CW _6 ("UsrLogon.Crd") destroyed 1113840790. 732
/1 Wndow CW _7 ("") created 1113840790. 967

DO_MBLEEP( 234) ;
/1 Wndow CW _8 ("I CA Seam ess Host Agent") created 1113840791. 014

Ct xWai t For W ndowCr eat e(CW _8, 47);

/1 Wndow CW _9 ("Program Manager") created 1113840791. 030
Ct xWai t For W ndowCr eat e(CW _9, 16);

Ct xPoi nt (347, 249); //1113840793. 080

/1 Wndow CW _10 ("") created 1113840793. 080

DO _MSLEEP( 16) ;

DO_MSLEEP( 1203) ;
Ct xPoi nt (571, 256); //1113840796. 133

DO_MSLEEP( 1844) ;
/1 Wndow CW _10 ("") destroyed 1113840796. 133

DO MVBLEEP( 1828) ;
Ct xPoi nt (446, 208); //1113840798. 309

DO_MSLEEP( 344) ;
Ctxdick(CW _5, 78, L_BUTTON, NONE); //1113840798.387

DO _MBLEEP( 437) :
CtxPoi nt (311, 303); //1113840798.935

DO_MSLEEP( 110) ;
Ctxdick(CW _5, 109, L_BUTTON, NONE); //1113840799. 045

DO_MSLEEP( 94) ;
/1 Wndow CW _5 ("Citrix License Warning Notice") destroyed 1113840799. 138

DO _MBLEEP( 390) ;
CtxPoi nt (275, 1); //1113840799. 718

DO _MBLEEP( 188)
CtxClick(CW _8, 62, L_BUTTON, NONE); //1113840799. 780

DO_MSLEEP( 703) ;
Ct xPoi nt (200, 187); //1113840800.579

DO_MBLEEP( 94) ;
CtxClick(CW_8, 78, L_BUTTON, NONE); //1113840800. 657

DO_MSLEEP( 110) ;
Ct xPoi nt (209, 192); //1113840800. 766

/1 Wndow CW _8 ("I CA Seam ess Host Agent") destroyed 1113840800. 766

DO MBLEEP(5328) ;
CtxPoi nt (115, 175); //1113840806. 245

DO _MBLEEP( 140) ;
Ct xDoubl eCl i ck(CW _9); // 1113840806. 621

Ct xMouseUp(CW _7, L_BUTTON, NONE, 114, 174); //1113840806.512

DO_MBLEEP( 16) ;
CtxPoi nt (114, 174); //1113840806. 621
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DO_MSLEEP( 359) ;
Ct xPoi nt (284, 205); //1113840807.028

// Wndow CW _11 ("") created 1113840807.028

DO _MBLEEP( 16) ;
Ct xPoi nt (309, 208); //1113840807.326

/1 Wndow CW _12 ("M crosoft Wrd") created 1113840807. 326

JHOEEEEEE i rrrr i ri i
/1] The CtxSet WndowvatchTitle conmand is inserted prior to the

/1l CtxSetWndowMatchTitle call. Note that the window identifier is the
/1 same for both calls, and the “match pattern” for the command is from
/11 Exanple One in the Match Pattern ldentification section above.
JHLLEELEE i rriririrrln

Ct xSet W ndowivat chTitl e(CM_12, "*M crosoft Wrd"" );

/1l The wi ndow create wait event call does not change.
Ct xWai t For W ndowCr eat e(CW _12, 266);

DO_NMSLEEP( 46) ;
CW _12->setTitl e("Docunmentl - Mcrosoft Wrd"); //1113840807. 388

DO_MSLEEP( 16) ;
/1 Wndow CW _11 ("") destroyed 1113840807. 388

DO _MBLEEP( 4188) ;
CtxPoi nt (626, 8); //1113840811.693

DO_MSLEEP( 109) ;
Ctxdick(CW _12, 94, L_BUTTON, NONE); //1113840811.787

DO MVBLEEP( 218) ;
Ct xPoi nt (623, 40); //1113840812.006

/1 Wndow CW _12 ("Documentl - Mcrosoft Word") destroyed 1113840812. 006

DO_NMSLEEP( 2204) ;
Ct xPoi nt (385, 1): //1113840815. 262

DO_MBLEEP( 1046) ;
/1 Wndow CW _9 ("Program Manager") destroyed 1113840815. 262

/1 Wndow CW _7 ("") destroyed 1113840815. 262

/1 Wndow CW _13 ("Please wait...") created 1113840815.513
Ct xWai t For W ndowCr eat e(CW _13, 0);

DO _Set Transacti onC eanup() ;

Ct xDi sconnect ();

END_TRANSACTI ON() ;

delete CW _1; // "Warning !!"

delete CW_2; // "Log On to W ndows"

delete CW_3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW_5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"

delete CW _7; [/ ""

delete CW _8; // "ICA Seanl ess Host Agent"
delete CW _9; // "Program Manager"

delete CW _10; // ""
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delete CW _11; // ""
delete CW _12; // "Mcrosoft Wrd"
delete CW _13; // "Please wait..."

CitrixUninit();

EXIT();
return(0);
voi d abort_functi on(PLAYER | NFO *s_i nf 0)
{ RR__printf("Virtual User ABORTED.");
CitrixUninit();
EXI T();
}

Example Two

Script Samples: Example Two - Using a Wildcard Match

In thisexample, the Sample Application generates a dynamic title. The dynamic nameisthe name of the
application followed by thetime the script is created.

IOriginal Window Title (Record)  “Sample Application —09:01:23 AM”
Actual Window Title (Validation) “Sample Application —11:00:04 AM”

Actual Window Title (Validation) “Sample Application —12:20:52 PM”

The question mark (?) wildcard issubstituted for a given time.

“Match Pattern” from window “Sample Application — ?2:?72:?72 2M”
|titles

Sample Two: Original Citrix Script

The following sampleisan original Citrix script converted from capture. In thisexample, the Sample
Application generates a dynamic title. The dynamic nameisthe name of the application followed by the
time the script iscreated. Points of interest in the script are highlighted in bold.

Sample Sript

/*

* dynam cwi ndow2. cpp

*

* Script Converted on April 18, 2005 at 12:13:47 PM

* CGenerated by Compuware QALoad convert nodul e version 5.5.0 build 256
*

* This script contains support for the follow ng mniddl ewares:
* - Ctrix

*/

/* Converted using the follow ng options:

* General :

* Line Split : 80 characters

* Sl eep Seconds 1

* Auto Checkpoints : No
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* Gitrix

* Ceneral Options :

* Repl ay Qut put Mde : Nor nal
* Enabl e Counters : No

*  Tinmeout Value Options :

* Connect Ti meout (S) : 60

* Di sconnect Ti meout (s) : 60

* W ndow Creation Tineout (s) : 30

* Pi ng Tineout (s) ;20

* Wait Point Tinmeout (S) : 30

* | nput Options :

* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
* W ndow Options :

* W ndow Verification : Yes
* W ndow Max Retries . 5

* W ndow WAit Retries (ms) : 5000
* Enabl e Wldcard Title Mtch . Yes
*

/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdi o. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)
{
/* Declare Variables */
const char *Citri xServer =
const char *CitrixPassword =
const int CitrixQutput Mode =

"qaccitrix";

QUTPUT_MODE_NORMAL

[* Citrix Wndow I nformation Objects */

CGxW *CW_1 = new CxW (0x1001c, "Warning !!", 107, 43, 427, 351);

CGxW *CW _2 = new C xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

G xW *CW _3 = new C xW (0x5001c, "Please wait...", 111, 112, 418, 145);

G xW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice", 125, 198, 397, 127);
CGxW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198, 397, 127);
G xW *CW_6 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

G xW *CW _7 = new CxW (0x1003a, "", -2, 452, 645, 31);

G xW *CW _8 = new Ct xW (0x10066, "ICA Seam ess Host Agent", 0, 0, 391, 224);

G xW *CW _9 = new C xW (0x10052, "Program Manager", 0, 0, 641, 481);

CxW *CW_10 = new CtxW (0x1008c, "", 115, 0, 405, 457);

G xW *CW _11 = new Ct xW (0x20068, "", 112, 116, 416, 248);

/! Note the initia
G xW *CwW _12
CtxW *CW _13

wi ndow title of “Sanple Application 09:01:23 AM’ is set here..
new Ct xW (0x2006e, "Sanple Application 09:01:23 AM", -4, -4, 649, 461);
new Ct xXW (0x7001c, "Please wait...", 111, 112, 418, 145);

SET_ABORT_FUNCTI ON( abort _functi on);

DEFI NE_TRANS_TYPE( " dynam cwi ndow. cpp");
Citrixlnit(1);

[* Citrix replay settings */
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Ct xSet Connect Ti meout (60) ;

Ct xSet Di sconnect Ti meout ( 60) ;

Ct xSet W ndowTi neout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti neout (30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar dvat chi ng( TRUE) ;
SYNCHRONI ZE() ;

BEG N_TRANSACTI ON() ;

DO Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);
Ct xPoi nt (164, 61); //1113840775.516

/1 Wndow CW _1 ("Warning !!") created 1113840775.516
Ct xWai t For W ndowCr eat e(CW _1, 1969);

DO_MBLEEP( 2046) ;
Ct xPoi nt (332, 359); //1113840777.629

DO_NMSLEEP( 63) ;
CtxOick(CW 1, 94, L_BUTTON, NONE); //1113840777.723

/1 Wndow CW _2 ("Log On to Wndows") created 1113840777. 817
Ct xWai t For W ndowCr eat e(CW _2, 93);

DO_MSLEEP( 16) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1113840777. 833

CtxType(CW _2, "citrix"); //1113840786.615

DO _MBLEEP( 8547) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113840786.678

DO _MBLEEP( 281) ;
CtxType(CW 2, "citrix"); //1113840788.650

DO_MBLEEP(1672) ;
CtxTypeVK(CW 2, VK _TAB, NONE); //1113840788.713

DO _MBLEEP( 359) ;
CtxType(CW 2, "q"); //1113840789.683

DO MVBLEEP( 438) ;

DO MVBLEEP(1078) ;
Ct xPoi nt (231, 325); //1113840790. 309

DO_MSLEEP( 78) ;
Ct xMouseDown( CW _2, L_BUTTON, NONE, 231, 325); // 1113840790.309

Ct xMouseUp(CW _2, L_BUTTON, NONE, 232, 325); //1113840790. 388
Ct xPoi nt (232, 325); //1113840790. 544

/1 Wndow CW _3 ("Please wait...") created 1113840790. 544
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Ct xWai t For W ndowCr eat e( CW _3, 204);

/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113840790. 544

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113840790. 591
Ct xWai t For W ndowCr eat e(CW _4, 46);

DO_MSLEEP( 16) ;
/[l Wndow CW _3 ("Please wait...") destroyed 1113840790. 607

/1 Wndow CW _5 ("Citrix License Warning Notice") created 1113840790. 654
Ct xWai t For W ndowCr eat e(CW _5, 47);

DO_MSLEEP( 16) ;
/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113840790. 669

/1 Wndow CW _6 ("UsrLogon.Crd") created 1113840790. 716
Ct xWai t For W ndowCr eat e( CW _6, 46);

DO_MSLEEP( 16) ;
/1 Wndow CW _6 ("UsrLogon.Cnrd") destroyed 1113840790. 732

/1 Wndow CW _7 ("") created 1113840790. 967

DO_MSLEEP(234) ;
/1 Wndow CW _8 ("I CA Seam ess Host Agent") created 1113840791. 014

Ct xWai t For W ndowCr eat e(CW _8, 47);

/1 Wndow CW _9 ("Program Manager") created 1113840791. 030
Ct xWai t For W ndowCr eat e(CW _9, 16);

Ct xPoi nt (347, 249); //1113840793. 080

/1 Wndow CW _10 ("") created 1113840793. 080

DO _MSLEEP( 16) ;

DO _MBLEEP(1203) ;
Ct xPoi nt (571, 256); //1113840796. 133

DO_NMBLEEP( 1844) ;
/1 Wndow CW _10 ("") destroyed 1113840796. 133

DO _MVBLEEP(1828) ;
Ct xPoi nt (446, 208); //1113840798. 309

DO_MSLEEP( 344) ;
Ctxdick(CW _5, 78, L_BUTTON, NONE); //1113840798.387

DO_MBLEEP( 437) ;
Ct xPoi nt (311, 303); //1113840798.935

DO_MSLEEP( 110) ;
Ctxdick(CW _5, 109, L_BUTTON, NONE); //1113840799. 045

DO_MSLEEP( 94) ;
/1 Wndow CW _5 ("CGitrix License Warning Notice") destroyed 1113840799. 138

DO_MSLEEP( 390) ;
CtxPoint (275, 1); //1113840799.718
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DO _MBLEEP( 188)
CtxClick(CW _8, 62, L_BUTTON, NONE); //1113840799. 780

DO_MSLEEP( 703) ;
Ct xPoi nt (200, 187); //1113840800.579

DO_MBLEEP( 94) ;
CtxClick(CW_8, 78, L_BUTTON, NONE); //1113840800. 657

DO_MSLEEP( 110) ;
Ct xPoi nt (209, 192); //1113840800. 766

/1 Wndow CW _8 ("I CA Seanm ess Host Agent") destroyed 1113840800. 766

DO _MBLEEP(5328) ;
CtxPoi nt (115, 175); //1113840806. 245

DO _MBLEEP( 140) ;
Ct xDoubl eCl i ck(CW _9); // 1113840806. 621

Ct xMouseUp(CW _7, L_BUTTON, NONE, 114, 174); //1113840806.512

DO_MSLEEP( 16) ;
CtxPoint (114, 174); //1113840806. 621

DO _MBLEEP( 359) ;
Ct xPoi nt (284, 205); //1113840807.028
/1 Wndow CW _11 ("") created 1113840807.028

DO _MBLEEP( 16) ;
Ct xPoi nt (309, 208); //1113840807.326

/1 Wndow CW _12 ("M crosoft Wrd") created 1113840807. 326
/1l The wi ndow create wait event. |If the windowtitle at replay
/1l is any different that “Sanple Application 09:01:23 AM’, this wait event
[ will FAIL.

Ct xWai t For W ndowCr eat e(CW _12, 266);

DO_MSLEEP( 46) ;
CW _12->setTitl e("Docurmentl - Mcrosoft Wrd"); //1113840807. 388

DO_MSLEEP( 16) ;
/1 Wndow CW _11 ("") destroyed 1113840807. 388

DO_MBLEEP(4188) ;
Ct xPoi nt (626, 8); //1113840811.693

DO_MSLEEP( 109) ;
Ctxdick(CW _12, 94, L_BUTTON, NONE); //1113840811.787

DO_MSLEEP( 218) ;
Ct xPoi nt (623, 40); //1113840812.006

/1 Wndow CW _12 ("Documentl - Mcrosoft Word") destroyed 1113840812. 006

DO _MBLEEP( 2204) ;
CtxPoi nt (385, 1); //1113840815. 262

DO_MSLEEP( 1046) ;
/1 Wndow CW _9 ("Program Manager") destroyed 1113840815. 262
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/1 Wndow CW _7 ("") destroyed 1113840815. 262

/1 Wndow CW _13 ("Please wait...") created 1113840815.513
Ct xWai t For W ndowCr eat e(CW _13, 0);

DO _Set Transacti onC eanup() ;

Ct xDi sconnect ();

END_TRANSACTI ON() ;

delete CW _1; // "Warning !'!"

delete CW_2; // "Log On to W ndows"

delete CW_3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW_5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"

delete CW _7; [/ ""

delete CW _8; // "ICA Seanl ess Host Agent"
delete CW _9; // "Program Manager"

delete CW _10; // ""

delete CW _11; // ""

delete CW _12; // "Mcrosoft Wrd"

delete CW _13; // "Please wait..."

CitrixUninit();

EXI T();
return(0);
E/Oi d abort _function(PLAYER_|I NFO *s_i nf o)
{ RR_printf("Virtual User ABORTED.");
CitrixUninit();
} EXIT();

Sample Two: Modified Citrix Script

The following isan example of a Citrix script modified to handle adynamic window title. In thisexample,
the Sample Application generates a dynamic title. The dynamic name isthe name of the application
followed by thetime the script iscreated. The question mark (?) wildcard is substituted for a given time.
Changesto the original script are highlighted in bold.

Sample cript

/*

* dynam cwi ndow2. cpp

*

* Script Converted on April 18, 2005 at 12:13:47 PM

* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*

* This script contains support for the follow ng m ddl ewares:
* - Gtrix

*/

/* Converted using the follow ng options:

* General :

* Line Split : 80 characters

* Sl eep Seconds 1

* Auto Checkpoints : No
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* Gitrix

* Ceneral Options :

* Repl ay Qut put Mde : Nor nal
* Enabl e Counters : No

*  Tinmeout Value Options :

* Connect Ti meout (S) : 60

* Di sconnect Ti meout (s) : 60

* W ndow Creation Tineout (s) : 30

* Pi ng Tineout (s) ;20

* Wait Point Tinmeout (S) : 30

* | nput Options :

* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
* W ndow Options :

* W ndow Verification : Yes
* W ndow Max Retries . 5

* W ndow WAit Retries (ms) : 5000
* Enabl e Wldcard Title Mtch . Yes
*

/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdi o. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)
{
/* Declare Variables */
const char *Citri xServer =
const char *CitrixPassword =
const int CitrixQutput Mode =

"qaccitrix";

QUTPUT_MODE_NORMAL

[* Citrix Wndow I nformation Objects */

CGxW *CW_1 = new CxW (0x1001c, "Warning !!", 107, 43, 427, 351);

CGxW *CW _2 = new C xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

G xW *CW _3 = new C xW (0x5001c, "Please wait...", 111, 112, 418, 145);

G xW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice", 125, 198, 397, 127);
CGxW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198, 397, 127);
G xW *CW_6 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

G xW *CW _7 = new CxW (0x1003a, "", -2, 452, 645, 31);

G xW *CW _8 = new Ct xW (0x10066, "ICA Seam ess Host Agent", 0, 0, 391, 224);

G xW *CW _9 = new C xW (0x10052, "Program Manager", 0, 0, 641, 481);

CxW *CW_10 = new CtxW (0x1008c, "", 115, 0, 405, 457);

G xW *CW _11 = new Ct xW (0x20068, "", 112, 116, 416, 248);

/1 The initial windowtitle of “Sanple Application 09:01:23 AM’ does not change
G xW *CwW _12 new Ct xW (0x2006e, "Sanple Application 09:01:23 AM', -4, -4, 649, 461);
G xW *CwW _13 new Ct xXW (0x7001c, "Please wait...", 111, 112, 418, 145);

SET_ABORT_FUNCTI ON( abort _functi on);

DEFI NE_TRANS_TYPE( " dynam cwi ndow. cpp");
Citrixlnit(1);

[* Citrix replay settings */
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Ct xSet Connect Ti meout (60) ;

Ct xSet Di sconnect Ti meout ( 60) ;

Ct xSet W ndowTi neout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti neout (30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar dvat chi ng( TRUE) ;
SYNCHRONI ZE() ;

BEG N_TRANSACTI ON() ;

DO Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);
Ct xPoi nt (164, 61); //1113840775.516

/1 Wndow CW _1 ("Warning !!") created 1113840775.516
Ct xWai t For W ndowCr eat e(CW _1, 1969);

DO_MBLEEP( 2046) ;
Ct xPoi nt (332, 359); //1113840777.629

DO_NMSLEEP( 63) ;
CtxOick(CW 1, 94, L_BUTTON, NONE); //1113840777.723

/1 Wndow CW _2 ("Log On to Wndows") created 1113840777. 817
Ct xWai t For W ndowCr eat e(CW _2, 93);

DO_MSLEEP( 16) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1113840777. 833

CtxType(CW _2, "citrix"); //1113840786.615

DO _MBLEEP( 8547) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113840786.678

DO _MBLEEP( 281) ;
CtxType(CW 2, "citrix"); //1113840788.650

DO_MBLEEP(1672) ;
CtxTypeVK(CW 2, VK _TAB, NONE); //1113840788.713

DO _MBLEEP( 359) ;
CtxType(CW 2, "q"); //1113840789.683

DO MVBLEEP( 438) ;

DO MVBLEEP(1078) ;
Ct xPoi nt (231, 325); //1113840790. 309

DO_MSLEEP( 78) ;
Ct xMouseDown( CW _2, L_BUTTON, NONE, 231, 325); // 1113840790.309

Ct xMouseUp(CW _2, L_BUTTON, NONE, 232, 325); //1113840790. 388
Ct xPoi nt (232, 325); //1113840790. 544

/1 Wndow CW _3 ("Please wait...") created 1113840790. 544
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234

Ct xWai t For W ndowCr eat e( CW _3, 204);

/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113840790. 544

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113840790. 591
Ct xWai t For W ndowCr eat e(CW _4, 46);

DO_MSLEEP( 16) ;
/[l Wndow CW _3 ("Please wait...") destroyed 1113840790. 607

/1 Wndow CW _5 ("Citrix License Warning Notice") created 1113840790. 654
Ct xWai t For W ndowCr eat e(CW _5, 47);

DO_MSLEEP( 16) ;
/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113840790. 669

/1 Wndow CW _6 ("UsrLogon.Crd") created 1113840790. 716
Ct xWai t For W ndowCr eat e( CW _6, 46);

DO_MSLEEP( 16) ;
/1 Wndow CW _6 ("UsrLogon.Cnrd") destroyed 1113840790. 732

/1 Wndow CW _7 ("") created 1113840790. 967

DO_MSLEEP(234) ;
/1 Wndow CW _8 ("I CA Seam ess Host Agent") created 1113840791. 014

Ct xWai t For W ndowCr eat e(CW _8, 47);

/1 Wndow CW _9 ("Program Manager") created 1113840791. 030
Ct xWai t For W ndowCr eat e(CW _9, 16);

Ct xPoi nt (347, 249); //1113840793. 080

/1 Wndow CW _10 ("") created 1113840793. 080

DO _MSLEEP( 16) ;

DO _MBLEEP(1203) ;
Ct xPoi nt (571, 256); //1113840796. 133

DO_NMBLEEP( 1844) ;
/1 Wndow CW _10 ("") destroyed 1113840796. 133

DO _MVBLEEP(1828) ;
Ct xPoi nt (446, 208); //1113840798. 309

DO_MSLEEP( 344) ;
Ctxdick(CW _5, 78, L_BUTTON, NONE); //1113840798.387

DO_MBLEEP( 437) ;
Ct xPoi nt (311, 303); //1113840798.935

DO_MSLEEP( 110) ;
Ctxdick(CW _5, 109, L_BUTTON, NONE); //1113840799. 045

DO_MSLEEP( 94) ;
/1 Wndow CW _5 ("CGitrix License Warning Notice") destroyed 1113840799. 138

DO_MSLEEP( 390) ;
CtxPoint (275, 1); //1113840799.718
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DO _MBLEEP( 188)
CtxClick(CW _8, 62, L_BUTTON, NONE); //1113840799. 780

DO_MSLEEP( 703) ;
Ct xPoi nt (200, 187); //1113840800.579

DO_MBLEEP( 94) ;
CtxClick(CW_8, 78, L_BUTTON, NONE); //1113840800. 657

DO_MSLEEP( 110) ;
Ct xPoi nt (209, 192); //1113840800. 766

/1 Wndow CW _8 ("I CA Seanm ess Host Agent") destroyed 1113840800. 766

DO _MBLEEP(5328) ;
CtxPoi nt (115, 175); //1113840806. 245

DO _MBLEEP( 140) ;
Ct xDoubl eCl i ck(CW _9); // 1113840806. 621

Ct xMouseUp(CW _7, L_BUTTON, NONE, 114, 174); //1113840806.512

DO_MSLEEP( 16) ;
CtxPoint (114, 174); //1113840806. 621

DO _MBLEEP( 359) ;
Ct xPoi nt (284, 205); //1113840807.028
/1 Wndow CW _11 ("") created 1113840807.028

DO _MBLEEP( 16) ;
Ct xPoi nt (309, 208); //1113840807.326

/1 Wndow CW _12 ("M crosoft Wrd") created 1113840807. 326

NNy
/1] The CtxSet WndowvatchTitle conmand is inserted prior to the

/11 CtxSet WndowvatchTitle call. Note that the window identifier is the
/1l same for both calls, and the “match pattern” for the command is from
/1] Exanple Two in the Match Pattern ldentification section above.
NNy

Ct xSet W ndowivat chTitl e(CW_12, "Sanple Application ??:?2?2:?? ?M );

/1l The wi ndow create wait event call does not change.
Ct xWai t For W ndowCr eat e(CW _12, 266);

DO_NMSLEEP( 46) ;
CW _12->setTitl e("Docunmentl - Mcrosoft Wrd"); //1113840807. 388

DO_MSLEEP( 16) ;
/1 Wndow CW _11 ("") destroyed 1113840807. 388

DO _MBLEEP( 4188) ;
CtxPoi nt (626, 8); //1113840811.693

DO_MSLEEP( 109) ;
Ctxdick(CW _12, 94, L_BUTTON, NONE); //1113840811.787

DO MVBLEEP( 218) ;
Ct xPoi nt (623, 40); //1113840812.006

/1 Wndow CW _12 ("Documentl - Mcrosoft Word") destroyed 1113840812. 006
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DO _MBLEEP( 2204) ;
CtxPoi nt (385, 1); //1113840815. 262

DO_MSLEEP( 1046) ;
/1 Wndow CW _9 ("Program Manager") destroyed 1113840815. 262

/1 Wndow CW _7 ("") destroyed 1113840815. 262

/1 Wndow CW _13 ("Please wait...") created 1113840815. 513
Ct xWai t For W ndowCr eat e( CW _13, 0);

DO _Set Transacti onC eanup() ;

Ct xDi sconnect ();

END_TRANSACTI O\() ;

delete CW_1; // "Warning !'!"

delete CW _2; // "Log On to W ndows"

delete CW_3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW_5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"

delete CW _7; [/ ""

delete CW _8; // "ICA Seanl ess Host Agent"
delete CW _9; // "Program Manager"

delete CW _10; // ""

delete CW _11; // ""

delete CW _12; // "Mcrosoft Wrd"

delete CW _13; // "Please wait..."

CitrixUninit();

EXI T();
return(0);
E/Oi d abort _function(PLAYER_|I NFO *s_i nf o)
{ RR__printf("Virtual User ABORTED.");
CitrixUninit();
} EXI T();

Handling Intermittent Windows

Modifying the Script for Intermittent Windows

Windowsthat don't appear when ascript isrecorded can appear intermittently during replay. One
example commonly encountered with Citrix isthe ICA Seamless Host Agent window. If an unexpected
window appears at validation or playback, you must modify the script to handle the window event.

To simplify the scripting process, record atemporary session and convert it to a script. Thisshould be a
session where the unexpected window appears so that the user must interact, for example, with a mouse
click or keyboard entry, to dismissthe intermittent window. Note the location in the playback script where
the presence of the intermittent window prevented the script from continuing. Thisiswhere code is added
to the script.

Do thefollowing if avalidation or playback session indicates an unexpected window appeared that
requires user interaction:
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Record a temporary script where the unexpected window event appears.
Convert the original session to a script.

Modify the original script with a section of the temporary script.

To record atemporary script:

Smplify thescripting effort required by doing the following:

1.

Record atemporary session of the transaction. This should include the appearance of the
intermittent window and the subsequent user interaction that dismissesthe window.

Add acomment when the window appears and before the window is dismissed.
Give the successful record session atemporary name.

Click Options>Convert, and click OK to convert the session to a script.

To modify the original script:

Extract a small section of the temporary script code and insert it into the original script.

1.

o

Identify the location in the original script where the unexpected window appeared. You can do
thisby noting the last window that was successfully created before validation failure.

Tip: Note the location with a code-style comment. Thisisthe location where you paste in code from the

temporary script.

2.

4.

Identify the codein the temporary script that createsthe Citrix window object. Thiscodeisin the
section labeled /* Citrix Window Information Objects*/ and can beidentified by the name
parameter.

Cut and paste thislineinto the corresponding section in the original script.

Modify theline pasted into the original script, giving the statement aunique Citrix window
identifier.

Note: Thisidentifier, CWI_n, must be a unique value in the original script or the script will not compile.

5.

9.

®

Find thelinein thetemporary script that deletesthe Citrix window object. This code is after the
END_TRANSACTION call.

Copy thislineto the same location in the original script and modify it with the unique Citrix
window identifier from Sep 4.

Add a special version of the CtxSetWindowMatchTitle command in the original script in the
location wherethe original script failed because of the intermittent window.

Thisiswherethe window must be recognized and dismissed, if it exists. The first parameter isthe
Citrix window object identifier from Sep 2. The second parameter isan asterisk enclosed in double
guotes (“*"). This parameter ensuresthat commands like CtxClick work with any matched window,
even if theintermittent window does not exist.

Identify the code that dismissesthiswindow in the temporary script by scrolling to the comment
you inserted during capture, and backtracking until you find the correct WaitForwindowCreate
statement. Usually this code consists of either a set of CtxPoint and CtxClick or one or more
keyboard entry calls after the window create event.

Caution: Do not include the WaitForWindowCreate statement.

10. Copy the code from the temporary script and paste it after the CtxSetWindowMatchTitle call added

in Sep 5. Ensure that the Citrix window object parameter for these callsisthe Citrix window
object identifier from Sep 2.
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Conclusion

Following these techniques, you can modify a session to handle the appearance of intermittent windows
that require user action to dismiss. The sample original script, the sample temporary script, and the sample
modified script illustrate this process.

Sample: Original Citrix Script for Intermittent Windows

The following isan example of an original Citrix script converted from capture. Points of interest in the
script are highlighted in bold.

Sample Script

/*

* intermttent_original.cpp

*

* Script Converted on April 18, 2005 at 03:23:41 PM

* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*

* This script contains support for the follow ng m ddl ewares:

* - Gtrix

*

/
/* Converted using the follow ng options:

* General :

* Line Split : 80 characters
* Sl eep Seconds B

* Auto Checkpoints : No

* Ctrix

* Ceneral Options :

* Repl ay Qut put Mde : Nor nal
* Enabl e Counters : No

*  Tinmeout Value Options :

* Connect Ti meout (S) : 60

* Di sconnect Ti meout (s) : 60

* W ndow Creation Tineout (s) : 30

* Pi ng Tineout (s) ;20

* Wait Point Timeout (S) : 30

* | nput Options :

* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
* W ndow Options :

* W ndow Verification : Yes
* W ndow Max Retries 5

* W ndow WAit Retries (ms) : 5000
* Enable Wldcard Title Match : Yes
*

/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdi o. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)
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/* Declare Variables */

const char *Citri xServer =
const char *CitrixPassword =
const int CitrixQutput Mode =

"qaccitrix";

QUTPUT_MODE_NORMAL

[* Citrix Wndow I nformation Objects */

CGxW *CW _1 = new C xW (0x1001lc, "Warning !!", 107, 43, 427, 351);

G xW *CW _2 = new C xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

G xW *CW _3 = new C xW (0x5001c, "Please wait...", 111, 112, 418, 145);

CGxW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice", 125, 198, 397, 127);
G xW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198, 397, 127);
CGxW *CW _6 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

G xW *CW _7 = new CxW (0x1003a, "", -2, 452, 645, 31);

G xW *CW _8 = new C xW (0x10052, "Program Manager", 0, 0, 641, 481);

G xW *CW_9 = new C xW (0x100b8, "", 115, 0, 405, 457);

G xW *CW _10 = new Ct xW (0x7001c, "Please wait...", 111, 112, 418, 145);

Aline will be copied and nodified here to create the new G trix w ndow obj ect
SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS _TYPE("intermittent_original.cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE() ;

BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);

/1 Wndow CW _1 ("Warning !!") created 1113852175. 329
Ct xWai t For W ndowCr eat e(CW _1, 2047);

DO_MSLEEP( 1203) ;
Ct xPoi nt (162, 161); //1113852176.561

DO_MBLEEP( 31) ;
Ctxdick(CW _1, 79, L_BUTTON, NONE); //1113852176. 639

DO_MSLEEP( 718) ;
Ct xPoi nt (323, 362); //1113852177.451

DO_MBLEEP( 94) ;
Ctxdick(CW _1, 63, L_BUTTON, NONE); //1113852177.513

/1 Wndow CW _2 ("Log On to Wndows") created 1113852177. 638
Ct xWai t For W ndowCr eat e( CW _2, 125);

/1 Wndow CW _1 ("Warning !!") destroyed 1113852177. 638
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CtxType(CW 2, "citr"); //1113852180.291
DO _MBLEEP( 2625) ;

CtxType(CW _2, "ix"); //1113852180.790

DO MVBLEEP(343) ;

Ct xPoi nt (324, 362); //1113852180.790

Ot xTypeVK(CW _2, VK _TAB, NONE); //1113852180.868

DO _MBLEEP( 266) ;
CtxType(CW 2, "citrix"); //1113852182.194

DO _MBLEEP(1078) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113852182.225

DO _MBLEEP( 281)
CtxType(CW 2, "g"); //1113852183.692

DO _MBLEEP(1078) ;

DO_MSLEEP( 844) ;
Ct xPoi nt (263, 324); //1113852184.176

DO_MBLEEP( 31) ;
Ctxdick(CW 2, 79, L_BUTTON, NONE); //1113852184.254

DO_MSLEEP( 109) ;
/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113852184. 363

/1 Wndow CW _3 ("Please wait...") created 1113852184. 394

Ct xWai t For W ndowCr eat e(CW _3, 16);

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113852184. 457
Ct xWai t For W ndowCr eat e(CW _4, 78);

/1 Wndow CW _3 ("Please wait...") destroyed 1113852184. 472

/1 Wndow CW _5 ("Citrix License Warning Notice") created 1113852184. 566
Ct xWai t For W ndowCr eat e( CW _5, 109);

/1 Wndow CW _6 ("UsrLogon.Crd") created 1113852184. 566

Ct xWai t For W ndowCr eat e(CW _6, 0);

/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113852184. 566

DO_MSLEEP(31);
/1 Wndow CW _6 ("UsrLogon.Crd") destroyed 1113852184. 597

/1 Wndow CW _7 ("") created 1113852184. 878

/1 Wndow CW _8 ("Program Manager") created 1113852184. 941
Ct xWai t For W ndowCr eat e(CW _8, 0);

Ct xPoi nt (195, 192); //1113852186.891

/1 Wndow CW _9 ("") created 1113852186. 891
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DO_MSLEEP(516) ;
Ct xPoi nt (316, 271); //1113852187.406
Ct xMouseDown( CW _5, L_BUTTON, NONE, 316, 271); // 1113852187.406
Ct xMouseUp(CW _5, L_BUTTON, NONE, 317, 278); //1113852187.515

DO_MSLEEP( 219) ;
CtxPoint (317, 287); //1113852187.671

DO_MBLEEP( 46) ;
Cctxdick(CW 5, 63, L_BUTTON, NONE); //1113852187.734

DO_MSLEEP( 62) ;
/1 Wndow CW _5 ("Citrix License Warning Notice") destroyed 1113852187. 796

Below is the last statement that executed prior to script failure
This is where the code to identify and dismiss the window will be added.

DO_NMBLEEP( 829) ;
Ct xPoi nt (555, 200); //1113852188. 639

DO _MBLEEP( 15) ;
CtxClick(CW_9, 94, L_BUTTON, NONE); //1113852188.732

DO_MSLEEP( 875) ;
Ct xPoi nt (555, 199); //1113852189. 934

DO_MSBLEEP(328) ;
/1 Wndow CW _9 ("") destroyed 1113852189. 934

DO_MBLEEP(19766) ;
Ct xPoi nt (337, 157); //1113852210.000

DO_MSBLEEP(328) ;
/1 Wndow CW _9 ("Program Manager") destroyed 1113852210. 000

/1 Wndow CW _7 ("") destroyed 1113852210.016

/1 Wndow CW _10 ("Please wait...") created 1113852210. 266
Ct xWai t For W ndowCr eat e( CW _10, 0);

DO _Set Transact i onCl eanup() ;

Ct xDi sconnect () ;

END_TRANSACTI ON( ) ;

delete CW _1; // "Warning !'!"

delete CW_2; // "Log On to W ndows"

delete CW _3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW _5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"

delete CW _7; [/ ""

delete CW _8; // "Program Manager"

delete CW _9; // ""

delete CW _10; // "Please wait..."

Aline will be copied here and nodified to delete the Citrix w ndow object.

CitrixUninit();
EXI T();
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return(0);
voi d abort_functi on(PLAYER | NFO *s_i nf o)
{ RR_printf("Virtual User ABORTED.");
CitrixUninit();
} EXIT();

Sample: Modified Citrix Script to Handle Intermittent Window

The following isan example of a modified Citrix script to handle an intermittent window. Changesto
Original script are highlighted in bold.

Sample Script

/*

* intermttent_original.cpp

*

* Script Converted on April 18, 2005 at 03:23:41 PM

* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*

* This script contains support for the follow ng m ddl ewares:

* - Gtrix

*

~

/* Converted using the follow ng options:

* Ceneral :

* Line Split : 80 characters
* Sl eep Seconds B

* Auto Checkpoints : No

* Gitrix

* Ceneral Options :

* Repl ay Qut put Mde : Nor ral
* Enabl e Counters : No

* Tinmeout Value Options :

* Connect Ti meout (s) : 60

* Di sconnect Ti meout (s) : 60

* W ndow Creation Tineout (s) ;30

* Pi ng Tineout (s) 1 20

* Wait Point Tinmeout (s) ;30

* | nput Options :

* Conbi ne Keyboard | nput . Yes
* Conbi ne Mouse | nput : Yes
* W ndow Options :

* W ndow Verification : Yes
* W ndow Max Retries . 5

* W ndow WAit Retries (ms) : 5000
* Enabl e Wldcard Title Mtch . Yes
*

/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdi o. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);
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#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)

{

11

/* Declare Variables */
const char *CitrixServer
const char *Citri xPassword
const int Ci trixQut put Mbde

"qaccitrix";

QUTPUT_MODE_NORMAL

[* Citrix Wndow | nformation Cbjects */
CtxW *Cw_1
CtxW *CwW_2

G xW *CW _3 = new C xW (0x5001c, "Please wait...", 111,

CGxW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice",

G xW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice",

G xW *CW _6 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);
CxW *CW _7 = new CtxW (0x1003a, "", -2, 452, 645, 31);

CGxW *CW _8 = new Ct xW (0x10052, "Program Manager", 0, 0, 641, 481);
CxW *CW_9 = new CtxW (0x100b8, "", 115, 0, 405, 457);

G xW *CW _10 = new Ct xW (0x7001c, "Please wait...", 111,

new Ct xW (0x1001c, "Warning !!'", 107, 43, 427, 351);
new Ct xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);
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125, 198, 397, 127);
125, 198, 397, 127);

112, 418, 145);

This Iine was added fromthe tenporary script and nodified so the Citrix wi ndow variabl e
is unique for the original script.

G xW *CW _99 = new Ct xW (0x10066, "ICA Seamnl ess Host Agent",

SET_ABORT_FUNCTI ON( abort _functi on);

DEFI NE_TRANS_TYPE("intermittent_original.cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout (60) ;

Ct xSet Di sconnect Ti meout ( 60) ;

Ct xSet W ndowTi neout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti neout (30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE() ;

BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);

/1 Wndow CW _1 ("Warning !!") created 1113852175. 329
Ct xWai t For W ndowCr eat e(CW _1, 2047);

DO_MBLEEP( 1203) ;
CtxPoint (162, 161); //1113852176.561

DO _MSLEEP(31) ;
axdick(CW 1, 79, L_BUTTON, NONE); //1113852176.639

DO_MSLEEP( 718) ;
CtxPoi nt (323, 362); //1113852177.451

DO_MBLEEP( 94) ;

0, 0, 391, 224);
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CtxClick(CW _1, 63, L_BUTTON, NONE); //1113852177.513

/1 Wndow CW _2 ("Log On to Wndows") created 1113852177. 638
Ct xWai t For W ndowCr eat e( CW _2, 125);

/1 Wndow CW _1 ("Warning !!") destroyed 1113852177. 638

Ct xType(CW _2, "citr"); //1113852180. 291

DO _MBLEEP( 2625) ;
CtxType(CW 2, "ix"); //1113852180.790

DO_MSLEEP(343) ;
Ct xPoi nt (324, 362); //1113852180.790

Ot xTypeVK(CW 2, VK _TAB, NONE); //1113852180.868

DO _MBLEEP( 266) ;
CtxType(CW 2, "citrix"); //1113852182.194

DO _MBLEEP(1078) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113852182.225

DO _MBLEEP( 281)
CtxType(CW 2, "g"); //1113852183.692

DO_MBLEEP(1078) ;

DO_MSLEEP( 844) ;
Ct xPoi nt (263, 324); //1113852184.176

DO_MBLEEP( 31) ;
Ctxdick(CW 2, 79, L_BUTTON, NONE); //1113852184.254

DO_MSLEEP( 109) ;
/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113852184. 363

/1 Wndow CW _3 ("Please wait...") created 1113852184. 394

Ct xWai t For W ndowCr eat e(CW _3, 16);

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113852184. 457
Ct xWai t For W ndowCr eat e(CW _4, 78);

/1 Wndow CW _3 ("Please wait...") destroyed 1113852184. 472

/1 Wndow CW _5 ("Citrix License Warning Notice") created 1113852184. 566
Ct xWai t For W ndowCr eat e( CW _5, 109);

/1 Wndow CW _6 ("UsrLogon.Crd") created 1113852184. 566

Ct xWai t For W ndowCr eat e(CW _6, 0);

/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113852184. 566

DO_MSLEEP(31);
/1 Wndow CW _6 ("UsrLogon.Crd") destroyed 1113852184. 597

/1 Wndow CW _7 ("") created 1113852184. 878

DO MVBLEEP( 282) ;
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/1 Wndow CW _9 ("Program Manager") created 1113852184. 941
Ct xWai t For W ndowCr eat e(CW _8, 0);

Ct xPoi nt (195, 192); //1113852186.891

/1 Wndow CW _10 ("") created 1113852186. 891

DO VBLEEP(516) ;
CtxPoi nt (316, 271); //1113852187. 406

Ct xMouseDown(CW _5, L_BUTTON, NONE, 316, 271); // 1113852187.406
Ct xMouseUp(CW _5, L_BUTTON, NONE, 317, 278); //1113852187.515

DO_MBLEEP(219) ;
Qi xPoi nt (317, 287); //1113852187. 671

DO_MBLEEP( 46) ;
Ctxdick(CW 5, 63, L_BUTTON, NONE); //1113852187.734

DO_MSLEEP( 62) ;
/1 Wndow CW _5 ("Citrix License Warning Notice") destroyed 1113852187. 796

This is the |ocation where the code to set the intermttent
wi ndow match nanme i s added.

Ct xSet W ndowivat chTitle( CW _99, “*~ );

The | ocation where the code to dismss the code was copied from
the tenporary script. The paranmeter for the CtxCick comrand
was corrected with the Citrix w ndow object variable.

DO_MBLEEP( 14000) ;
CtxPoint (178, 194); //1113851799.788

DO _MBLEEP( 47) ;
CtxClick(CW_8, 63, L_BUTTON, NONE); //1113851799. 866

DO_NMBLEEP( 829) ;
Ct xPoi nt (555, 200); //1113852188. 639

DO_MBLEEP( 15) ;
Ctxdick(CW_9, 94, L_BUTTON, NONE); //1113852188.732

DO_MSLEEP( 875) ;
Ct xPoi nt (555, 199); //1113852189.934

DO_MSLEEP(328) ;
/1 Wndow CW _10 ("") destroyed 1113852189. 934

DO _MBLEEP( 19766) ;
Ct xPoi nt (337, 157); //1113852210.000

DO_MSLEEP(328) ;
/1 Wndow CW _9 ("Program Manager") destroyed 1113852210. 000

/1 Wndow CW _7 ("") destroyed 1113852210. 016
/1 Wndow CW _11 ("Please wait...") created 1113852210. 266
Ct xWai t For W ndowCr eat e(CW _10, 0);

DO _Set Transacti onCl eanup() ;
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Ct xDi sconnect ();
END_TRANSACTI ON() ;

delete CW _1; // "Warning !'!"
delete CW_2; // "Log On to W ndows"
delete CW _3; // "Please wait..."
delete CW _4; // "Citrix License Warning Notice"
delete CW _5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"
delete CW _7; [/ ""
delete CW _8; // "ICA Seanl ess Host Agent"
delete CW _9; // "Program Manager"
delete CW_10; // ""
delete CW _11; // "Please wait..."

/11 The code copied and nodified to delete the Citrix w ndow object.
del ete CW _99;

CitrixUninit();

EXI T();
return(0);
E/Oi d abort _function(PLAYER_|I NFO *s_i nfo)
{ RR_printf("Virtual User ABORTED.");
CitrixUninit();
} EXIT();

Sample: Temporary Citrix Script with Window Creation and Dismissal

The following isan example of atemporary Citrix script with window creation and dismissal. Code to be
identified and copied from the temporary script is highlighted in bold.

Sample Script

/*

* intermttent_tenporary.cpp

*

* Script Converted on April 18, 2005 at 03:16:57 PM

* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*

* This script contains support for the follow ng m ddl ewares:

* - Gtrix

*

~

/* Converted using the follow ng options:

* General :

* Line Split : 80 characters
* Sl eep Seconds B

* Auto Checkpoints : No

* Ctrix

* Ceneral Options :

* Repl ay Qut put Mde : Nor nal
* Enabl e Counters : No

* Tinmeout Value Options :

* Connect Ti meout (S) : 60

* Di sconnect Ti meout (s) : 60

* W ndow Creation Tineout (s) : 30

* Pi ng Tineout (s) ;20

* Wait Point Tinmeout (S) : 30
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* | nput Options :

* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
* W ndow Options :

* W ndow Verification . Yes
* W ndow Max Retries 5

* W ndow Wait Retries (ms) : 5000
* Enable Wl dcard Title Mtch . Yes
*

/

#define CI TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdio. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)
{
/* Declare Variables */
const char *Citri xServer
const char *CitrixPassword
const int CitrixQut put Mbde

"qaccitrix";

QUTPUT_MODE_NORMAL

[* Citrix Wndow I nformation Objects */

GxW *CW _1 = new C xW (0x1001lc, "Warning !!", 107, 43, 427, 351);

G xW *CW _2 = new C xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

G xW *CW _3 = new C xW (0x5001c, "Please wait...", 111, 112, 418, 145);

CGxW *CW _4 = new C xW (0x30030, "Citrix License Warning Notice", 125, 198, 397, 127);
G xW *CW _5 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198, 397, 127);
G xW *CW _6 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

CtxW *CW _7 new Ct xW (0x1003a, "", -2, 452, 645, 31);
/11 The code line to copy to the original script.
G xW *CW _8 = new Ct xW (0x10066, "ICA Seam ess Host Agent", 0, 0, 391, 224);
G xW *CW _9 = new C xW (0x10052, "Program Manager", 0, 0, 641, 481);
CtxW *CW _10 = new CtxW (0x10084, "", 115, 0, 405, 457);

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS TYPE("intermttent_tenporary.cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;
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DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);

Ct xPoi nt (120, 159); //1113851768. 564

/1 Wndow CW _1 ("Warning !!") created 1113851768. 564
Ct xWai t For W ndowCr eat e(CW _1, 2063);

DO _MBLEEP( 766) ;
Ct xPoi nt (313, 361); //1113851769.344

DO_MSLEEP(31) ;
axdick(CW 1, 62, L_BUTTON, NONE); //1113851769. 407

/1 Wndow CW _2 ("Log On to Wndows") created 1113851769. 454
Ct xWai t For W ndowCr eat e(CW _2, 47);

/1 Wndow CW _1 ("Warning !!") destroyed 1113851769. 454
CtxType(CW 2, "citrix"); //1113851774.556

DO_MSLEEP( 4891) ;
CtxTypeVK(CW 2, VK _TAB, NONE); //1113851774.618

DO _MVBLEEP( 281) ;
CtxType(CW 2, "citrix"); //1113851776.460

DO_MBLEEP( 1594) ;
CtxTypeVK(CW 2, VK TAB, NONE); //1113851776.522

DO MBLEEP(312) ;
CtxType(CW 2, "g"); //1113851779.627

DO _MBLEEP( 2469) ;

DO MVBLEEP( 953) ;
Ct xPoi nt (231, 322); //1113851780.017

DO_MSLEEP( 78) ;
Ct xMouseDown(CW _2, L_BUTTON, NONE, 231, 322); // 1113851780.017

Ct xMbuseUp(CW _2, L_BUTTON, NONE, 231, 321); //1113851780. 080

DO_MSLEEP( 16) ;
Ct xPoi nt (231, 321); //1113851780.127

DO_NMSLEEP( 94) ;
/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113851780. 127

/1 Wndow CW _3 ("Please wait...") created 1113851780. 236

Ct xWai t For W ndowCr eat e( CW _3, 109);

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113851780. 298
Ct xWai t For W ndowCr eat e(CW _4, 63);

/1 Wndow CW _3 ("Please wait...") destroyed 1113851780. 298

/1 Wndow CW _5 ("Citrix License Warning Notice") created 1113851780. 314

Ct xWai t For W ndowCr eat e(CW _5, 15);
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/1 Wndow CW _6 ("UsrLogon.Crd") created 1113851780. 330
Ct xWai t For W ndowCr eat e( CW _6, 16);
/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113851780. 330

DO_MSLEEP( 78) ;
/1 Wndow CW _6 ("UsrLogon.Cnd") destroyed 1113851780. 408

/1 Wndow CW _7 ("") created 1113851780. 766

DO_MSLEEP( 344) ;
/1 Wndow CW _8 ("I CA Seanl ess Host Agent") created 1113851780. 766

Ct xWai t For W ndowCr eat e(CW _8, 15);
/1 Wndow CW _9 ("Program Manager") created 1113851780. 766
Ct xWai t For W ndowCr eat e(CW _9, 0);

DO_MSLEEP( 891) ;
Ct xPoi nt (333, 300); //1113851781.718

DO_MBLEEP( 62) ;
Ctxdick(CW 5, 141, L_BUTTON, NONE); //1113851781.859

DO_MSLEEP( 156) ;
Ct xPoi nt (261, 250); //1113851782.186

DO_MSLEEP(172) ;
/1 Wndow CW _5 ("Citrix License Warning Notice") destroyed 1113851782. 186

Ct xPoi nt (303, 251); //1113851782.811
/1 Wndow CW _10 ("") created 1113851782. 811
DO_MSLEEP( 625) ;

DO _MBLEEP(2078) ;
Ct xPoi nt (518, 254); //1113851785. 760

DO_MSLEEP(875) ;

/1 Wndow CW _10 ("") destroyed 1113851785. 760

The followi ng code di sm sses the “I CA Seanl ess Host Agent ”.
Copy the bold section belowto the original script.

The DO _MSLEEP comments can al so be copi ed.

DO_MSLEEP( 14000) ;
CtxPoint (178, 194); //1113851799.788

DO _MBLEEP( 47) ;
CtxClick(CW_8, 63, L_BUTTON, NONE); //1113851799. 866

End of code section to copy.

DO_MSLEEP( 125) ;
Ct xPoi nt (183, 197); //1113851799.975

/1 Wndow CW _8 ("ICA Seam ess Host Agent") destroyed 1113851799. 975

DO_MBLEEP( 1250) ;
Ct xPoi nt (609, 12); //1113851804. 469

DO_MSLEEP( 3250) ;
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/1 Wndow CW _9 ("Program Manager") destroyed 1113851804. 469

/1 Wndow CW _7 ("") destroyed 1113851804. 469

DO _Set Transacti onC eanup() ;

Ct xDi sconnect ();

END_TRANSACTI ON() ;

delete CW _1; // "Warning !'!"

delete CW_2; // "Log On to W ndows"

delete CW _3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW_5; // "Citrix License Warning Notice"
delete CW _6; // "UsrlLogon. Crd"

delete CW _7; [/ ""

/1l Copy this code to the original script to delete the Ctrix w ndow object.
delete CW _8; // "ICA Seanl ess Host Agent"
delete CW _9; // "Program Manager"
delete CW_10; // ""

CitrixUninit();

EXI T();
return(0);
E/Oi d abort _function(PLAYER_|I NFO *s_i nfo)
{ RR_printf("Virtual User ABORTED.");
CitrixUninit();
} EXIT();

Handling Unexpected Events

Modifying the Script to Handle Unexpected Events

Unexpected Citrix eventsthat were not recorded in the original script can occur during a playback session .
These can include Intermittent Windows or application windows that may appear based on the user’s
session state. For example, the calculator application may already be present when the Citrix user logson a

session,

or theuser may need to invoke the application.

When thereisthe possibility of unexpected events occurring, you must modify the script to respond to the
changesand continuetheload test. Use the CtxWindowEventExists function to create a conditional block
of code that handlesthe unexpected dialogs.

When you modify a script to handle unexpected events, you must:

ERN

Perform an initial validation of the script.
Record a temporary script to capture the unexpected event.
Modify the original script to include and handle the unexpected event.

Re-validate the script.

ote: You may need to configure the workbench and player for validation.

To perform an initial validation:
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1. Click Session>Validate to validate the script. This is when an unexpected event can cause sporadic failure during
validation or playback.

2. ldentify the sporadic event visually so that you can recognize it in a later record session.

To record atemporary script:

1. Click Options>Record to record a second script that recreates the unexpected event. Successive sessions should
be recorded until the unexpected event occurs.

2. Insert commentsat two points:
= Wheretheevent isfirst recognized.

= Wheretheevent isacted on and the Citrix session state and any window states have
returned to the state before the event occurred.

Note: You may need to position the mouse over a window or control, such as a button, before inserting
the second comment. (See Scripting Mouse Events.)

3. Give this capture a name to denote this session’s temporary status.

4. Click Options>Convert, then click OK to convert the session to a script.

To modify the original script with code from the temporary script:

Follow these stepsto insert script code from the temporary script that handlesthe unexpected event.
1. Insert a code comment in the original script where the unexpected event occurred.

2. Copy the code between the two comments in the temporary script and paste it into the original script at the location
of the unexpected event you identified.

Note: Comments ensure that the pasted code is clearly marked in the script.

3. Identify any Citrix window objects that exist in API calls in the pasted code snippet. For each object, do one of the
following:

= If thewindow object iswholly contained, both created and destroyed, in the pasted code

snippet:
a. Identify the Citrix window creation and deletion lines of code in the temporary script.
b. Copy these lines to the original script. This is the creation line in the /* Citrix Window Information Objects */
section and the deletion line after the END_TRANSACTION call.
c. Give the Citrix window object variable a unique variable name.
d. Change all variable references to the Citrix window in the pasted code snippet API calls to the new variable
name.

= If thewindow object referenced in a pasted API call isan action on an existing window object
in theoriginal script, modify all API callsin the pasted callsto refer to the variable name of the
Citrix window object in the original script.
4. Before the code snippet, add a conditional check to see if the unexpected window event has occurred. Use the

CtxWindowEventExists API call in an | f conditional, where if the result is TRUE, a block of code is executed. Then
add a BeginBlock on the next line. BeginBlock is logically identical to the C begin brace “{*.

5. After the code snippet, add an EndBlock. EndBlock is logically identical to the C end brace “}*.

El Note: If there is code in the original script that should not be executed if the condition is TRUE,
put this code in an Hse block within the BeginBlock and EndBlock calls.

To re-validate the script:

1. Click Session>Compile to compile the script after making scripting changes.
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2. Click Session>Validate Script to validate the script. Make sure that validation succeeds when the unexpected
event occurs and when the event does not occur.

Conclusion

Following these techniques, you can modify scriptsto handle unexpected eventsthat occur during
playback. Scripting around unexpected eventsallowsyou to perform load testing for complex user
scenarios. The sample original script and sample modified script illustrate this process.

Sample: Original Citrix Scriptsfor Unexpected Events

The following sample showstwo examples of an unexpected Citrix event. In the first example, the
calculator application must be started in the original script. The second example has a session wherethe
calculator application isalready present when the user logson. Pointsof interest in the script are
highlighted in bold.

Example 1: Original Record <cript with No Calculator Application Present at Logon
/*
* Cal cul at or Cr eat eNew. cpp

Script Converted on May 17, 2004 at 12:33:36 PM
Cener at ed by Compuware QALoad convert nodul e version 5.2.0 build 33

This script contains support for the foll ow ng m ddl ewares:
- Ctrix

EE L

/
/* Converted using the follow ng options:

* General :
* Line Split : 80 characters
* Sl eep Seconds 1
* Auto Checkpoints : No
* Ctrix
*  CGeneral Options :
* W ndow Verification : Yes
* Sessi on Ti meouts . Yes
* Connect Ti meout (S) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) : 30
* Pi ng Tineout (s) ;20
* Wait Point Tinmeout (S) : 30
* Include Wait Points . Yes
* Enabl e Counters : No
* I ncl ude Unnamed W ndows . Yes
* Qut put Mode : Nor mal
* | nput Options :
* Conbi ne Keyboard | nput . Yes
* Conbi ne Mouse | nput : Yes
*/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"

#define Cl TRl X_| CO_VERSI ON "2.3"

#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>

#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/

voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL

#define NULL O

#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)

{
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/* Declare Variables */
const char *CitrixServer = "gaccitrix2";
const int CitrixQutput Mode = OUTPUT_MODE_NORMAL;

/* Citrix Wndow Infornation Objects */
G xW *CW _1

G xW *CW _2 = new C xW (0x200l1la, "Log On to W ndows",

G xW *CW _3 = new Ct xW (0x3002e, "Please wait...", 111,

G xW *CW _4 = new Ct xW (0x40030, "UsrLogon.Cnd", 0, 456,

CGxW *CW_5 = new C xW (0x3002c, "", 0, 0, 641, 481);

CxW *CW_6 = new C xW (0x20026, "", -2, 452, 645, 31);

CGxW *CW _7 = new Ct xW (0x10052, "I CA Seanl ess Host Agent",

CGxW *CW _8 = new Ct xW (0x10048, "Program Manager", 0, 0, 641, 481);
CxW *CW_9 = new Ct xW (0x10084, "", 115, 0, 405, 457);

G xW *CW _10 = new Ct xW (0x20058, "Calculator", 44, 44, 261, 255);
G xW *CW _11 = new Ct xW (0x5002e, "Please wait...", 111,

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " Cal cul at or Cr eat eNew. cpp") ;
Ctrixlnit(1l);

/* Citrix replay settings */

Ct xSet Connect Ti neout (60) ;

Ct xSet Di sconnect Ti meout ( 60) ;

Ct xSet W ndowTi neout ( 30) ;

Ct xSet Pi ngTi meout (20) ;

Ct xSet Wi t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar dvat chi ng( TRUE) ;

SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
Ct xConnect (CitrixServer, CtrixQutputMde);

DO _MSLEEP(1172);
Ct xPoi nt (172, 214);

DO_MBLEEP( 250) ;
/1 Wndow CW _1 ("Warning !!") created 1084811574. 696

Ct xWai t For W ndowCr eat e( CW _1) ;

DO_MSLEEP( 906) ;
Ct xPoi nt (308, 359);

DO _MBLEEP( 156) ;
QtxClick(CW _1, 78, L_BUTTON, NONE);

DO_MBLEEP( 63) ;

/1 Wndow CW _2 ("Log On to Wndows") created 1084811575. 899

Ct xWai t For W ndowCr eat e( CW _2) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1084811575. 899
Type(CW _2, "citrix");

DO _MBLEEP( 2547) ;
TypeVK(CW _2, VK TAB, NONE);

DO_MBLEEP( 328) ;
Type(CW _2, "citrix");

DO_MSLEEP(3015);

new Ct xW (0x1001a, "Warning !!", 107, 43, 427, 351);
111, 65, 418, 285);
112, 418, 145);
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0, 0, 391, 224);

145) ;
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TypeVK(CW _2, VK_TAB, NONE);

DO_MBLEEP( 282) ;
Type(CW _2, "q");

DO_MBLEEP( 703) ;

DO _MBLEEP(1343) ;
Ct XPoi nt (247, 322);

DO _MBLEEP( 110) ;
QtxClick(CW _2, 62, L_BUTTON, NONE);

DO_MSLEEP(391);
/1 Wndow CW_2 ("Log On to Wndows") destroyed 1084811584. 685

DO_MBLEEP( 16) ;
/1 Wndow CW _3 ("Please wait...") created 1084811584. 701

Ct xWai t For W ndowCr eat e( CW _3) ;

DO_MSLEEP( 156) ;
/1 Wndow CW_3 ("Please wait...") destroyed 1084811584. 857

DO_MBLEEP( 156) ;
/1 Wndow CW _4 ("UsrLogon. Cnd") created 1084811585. 013

Ct xWai t For W ndowCr eat e( CW _4) ;

DO _MSLEEP( 63) ;
Ct xPoi nt (259, 322);

/1 Wndow CW _4 ("UsrLogon.Crd") destroyed 1084811585. 076

DO _MBLEEP( 187) ;
Ct xPoi nt (449, 462);

DO_MSLEEP( 63) ;
/1 Wndow CW _5 ("") created 1084811585. 326

DO_MSLEEP( 93) ;
/1 Wndow CW _5 ("") destroyed 1084811585. 420

DO_MBLEEP( 16) ;
/1 Wndow CW_6 ("") created 1084811585. 436

DO_MSLEEP(219);
/1 Wndow CW _7 ("I CA Seanl ess Host Agent") created 1084811585. 654

Ct xWai t For W ndowCr eat e( CW _7) ;

DO_MBLEEP( 15) ;
/1 Wndow CW _8 ("Program Manager") created 1084811585. 670

Ct xWai t For W ndowCr eat e( CW _8) ;

DO_MBLEEP( 641) ;
Ct xPoi nt (135, 347);

DO_MBLEEP( 3359) ;
/1 Wndow CW_9 ("") created 1084811589. 672

DO_MSLEEP(3032) ;
Ct xPoi nt (192, 216);
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/1 Wndow CW _9 ("") destroyed 1084811592. 705

DO _MSLEEP(921);
Ct xPoi nt (190, 199);

DO _MBLEEP( 63) ;
Qxdick(CW_6, 78, L_BUTTON, NONE);

DO_MSLEEP( 16) ;
/1 Wndow CW _7 ("I CA Seanl ess Host Agent") destroyed 1084811593. 784

/1] These methods are, by placenment in the script prior to the creation
/11 of the cal cul ator wi ndow, deduced to be the actions that result in the
/1l creation of the Calculator application wi ndow. Paying attention to actions
/1] performed while recording makes this task easier.
DO_MSLEEP(3843);
Ct xPoi nt (112, 98);

DO_MSLEEP( 282) ;
Ct xDoubl el i ck(CW _8);

DO _MBLEEP( 110) ;

DO_MSLEEP( 140) ;
/1 Wndow CW _10 ("Cal culator") created 1084811598. 255

/1l Scripting Step 1:
/11 The cal culator window is created at this point
/1] Working backward, we deduce that the C xPoint and
/1l CxDoubleCick APl calls created this w ndow

Ct x\Wai t For W ndowCr eat e( CW _10) ;

DO_MBLEEP(2672) ;
Ct xPoi nt (295, 48);

DO _MBLEEP(672) ;
QtxClick(CW _10, 94, L_BUTTON, NONE);

/1 Wndow CW _10 ("Cal cul ator") destroyed 1084811601. 694

DO _MSLEEP(1125);
Ct xPoi nt (256, 95);

DO_MBLEEP( 281) ;
/1 Wndow CW _8 ("Program Manager") destroyed 1084811603. 101

/1 Wndow CW _6 ("") destroyed 1084811603. 101

/1 Wndow CW _11 ("Please wait...") created 1084811603. 601
Ct xWai t For W ndowCr eat e( CW _11);

Ct xDi sconnect () ;

END_TRANSACTI ON() ;

delete CW _1; // "Warning !'!"

delete CW _2; // "Log On to W ndows"
delete CW _3; // "Please wait..."
del ete CW _4; // "UsrLogon. Cnd"
delete CW _5; // ""

delete CW _6; // ""

delete CW _7; // "1CA Seam ess Host Agent"
delete CW _8; // "Program Manager"
delete CW _9; // ""

delete CW _10; // "Calcul ator"
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delete CW _11; // "Please wait..."
CtrixUninit();

REPORT( SUCCESS) ;

EXI T();

return(0);

}
voi d abort_functi on(PLAYER | NFO *s_i nf o)

{
RR_printf("Virtual User ABORTED.");
CtrixUninit();
EXI T();

}

Example 2: Original Record <cript with Calculator Application Present at Logon

Points of interest in the script are highlighted in bold.
/*
* Cal cul at or UseExi sting. cpp

Script Converted on May 17, 2004 at 12:35:29 PM
Cener at ed by Compuware QALoad convert nodul e version 5.2.0 build 33

This script contains support for the follow ng m ddl ewares:
- Citrix

E I I A

/
/* Converted using the follow ng options:

* Ceneral :
* Line Split : 80 characters
* Sl eep Seconds B
* Auto Checkpoints : No
* Citrix
* Ceneral Options :
* W ndow Verification . Yes
* Sessi on Ti neouts : Yes
* Connect Ti meout (s) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) ;30
* Pi ng Tineout (s) ;20
* Wait Point Tineout (s) ;30
* Include Wait Points : Yes
* Enabl e Counters : No
* I ncl ude Unnarmed W ndows : Yes
* Qut put Mode : Nor nal
* | nput Options :
* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
*/

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"

#define Cl TRl X_| CO_VERSI ON "2.3"

#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdi o. h>

#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/

voi d abort_functi on(PLAYER | NFO *s_info);
#i f ndef NULL

#define NULL O

#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)
{

/* Declare Variables */
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const char *CitrixServer
const int Ci trixQut put Mode

"gaccitrix2";
OUTPUT_MODE_NORMAL ;

/* Citrix Wndow I nformation Objects */

G xW *CW _1 = new CtxW (0x1001c, "Warning !'!", 107, 43, 427, 351);

G xW *CW _2 = new Ct xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

G xW *CW _3 = new C xW (0x20026, "", -2, 740, 1029, 31);

G xW *CW _4 = new CtxW (0x10136, "Cal cul ator", 154, 154, 261, 253);

G xW *CW _5 = new Ct xW (0x10048, "Program Manager", 0, 0, 1025, 769);

CGxW *CW _6 = new Ct xW (0x2017c, "I CA Seam ess Host Agent", 0, 0, 391, 224);
G xW *CW _7 = new Ct xW (0x5002e, "Please wait...", 303, 208, 418, 145);

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " Cal cul at or UseExi sti ng. cpp");
Ctrixlnit(1);

/* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi nmeout ( 30) ;

Ct xSet Pi ngTi meout (20) ;

Ct xSet Wi t Poi nt Ti meout ( 30) ;

Ct xSet W ndoweri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;
Ct xConnect (CitrixServer, CtrixQutputMde);

DO_MBLEEP( 625) ;
Ct xPoi nt (130, 78);

DO_MSLEEP(797) ;
/1 Wndow CW _1 ("Warning !!") created 1084811688. 065

Ct xWai t For W ndowCr eat e( CW _1) ;

DO _MSLEEP(1813);
Ct xPoi nt (309, 365);

DO_MSLEEP( 203) ;
CtxCick(CW _1, 140, L_BUTTON, NONE);

DO_MSLEEP( 63) ;
/1 Wndow CW_2 ("Log On to Wndows") created 1084811690. 285

Ct xWai t For W ndowCr eat e( CW _2) ;

DO_MBLEEP( 15) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1084811690. 300

CxType(CW _2, "citrix");

DO_MBLEEP( 2375) ;
Ct xPoi nt (309, 364);

Ot xTypeVK(CW _2, VK_TAB, NONE);

DO_MBLEEP( 813) ;
CxType(CW _2, "citrix");

DO _MBLEEP( 1844) ;
Ot xTypeVK(CW _2, VK_TAB, NONE);
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DO_MBLEEP( 328) ;
CtxType(CW _2, "q");

DO MBLEEP(672) ;

DO _MBLEEP(1281) ;
Ct xPoi nt (241, 317);

DO _MBLEEP( 125) ;
QtxClick(CW _2, 141, L_BUTTON, NONE);

DO_MBLEEP( 406) ;
/1 Wndow CW_2 ("Log On to Wndows") destroyed 1084811698. 289

DO_MBLEEP( 828) ;
Ct xPoi nt (514, 358);

DO_MSLEEP( 125);
/1 Wndow CW_3 ("") created 1084811699. 258

DO_MBLEEP( 16) ;
/1 Wndow CW _4 ("Calculator") created 1084811699. 258

The followi ng comrent inserted during record indicates that the
cal cul at or wi ndow has appeared in the script.
Since it happens before any events after the Logon w ndow

was destroyed, we know that in this session, we will not have to
start the calculator application — it is already present!

/*

The cal cul ator has been created at this point in the nodified script!
*/

Scripting Step 2:

The code in bold is cut and pasted into the original script
Ct xWai t For W ndowCr eat e( CW _4) ;

/1 Wndow CW _5 ("Program Manager") created 1084811699. 258
Ct xWai t For W ndowCr eat e( CW _5) ;

DO_MBLEEP( 640) ;
/1 Wndow CW _6 ("I CA Seanl ess Host Agent") created 1084811699. 899

Ct xWai t For W ndowCr eat e( CW _6) ;

DO_MSLEEP(1672) ;
Ct xPoi nt (200, 195);

DO_MBLEEP( 234) ;
CtxCaick(CW _6, 141, L_BUTTON, NONE);

DO_MSLEEP( 16) ;
/1 Wndow CW _6 ("I CA Seanl ess Host Agent") destroyed 1084811701. 962

DO_MSLEEP(672) ;
Ct xPoi nt (200, 205);

DO _MBLEEP( 125) ;
QtxClick(CW _3, 109, L_BUTTON, NONE);

DO_MBLEEP( 719) ;
Ct xPoi nt (275, 316);

DO MBLEEP(31) ;
Ot xMbuseDown( CW _4, L_BUTTON, NONE, 275, 316);
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Ct xMouseUp(CW _4, L_BUTTON, NONE, 274, 316);

DO _MBLEEP(812);
Ct xPoi nt (349, 376);

DO_MBLEEP(172) ;
CtxCick(CW _4, 110, L_BUTTON, NONE);

DO_MSLEEP(1297) ;
Ct xPoi nt (259, 313);

DO_MSLEEP( 46) ;
CtxCick(CW _4, 79, L_BUTTON, NONE);

DO_MBLEEP( 843) ;
Ct xPoi nt (387, 374);

Ct xMouseDown( CW _4, L_BUTTON, NONE, 387, 374);

Ct xMouseUp(CW _4, L_BUTTON, NONE, 387, 375);

DO_MSLEEP(3782) ;
Ct xPoi nt (397, 160);

DO_MBLEEP( 1140) ;
QtxClick(CW _4, 125, L_BUTTON, NONE);

DO _MBLEEP( 16) ;

/1 Wndow CW _4 ("Cal culator") destroyed 1084811712. 045
Scripting Step 2:

This is the end of the code snippet that wll
original script.

The foll ow ng comrent
cal cul at or wi ndow has been destroyed.
happens before any events after the Logon w ndow
was destroyed, we know that in this session,
start the calculator application - it

/*

The cal cul ator has been destroyed at this point

*/
DO_MSLEEP(1469) ;
Ct xPoi nt (235, 85);

DO_MBLEEP(343) ;

be cut

we wll
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and pasted into the

not

is already present!

inserted during record indicates that the

have to

/1 Wndow CW _5 ("Program Manager") destroyed 1084811713. 858

/1 Wndow CW _3 ("") destroyed 1084811713. 858

/1 Wndow CW _7 ("Please wait...") created 1084811714. 359

Ct xWai t For W ndowCr eat e( CW _7) ;
Ct xDi sconnect () ;

END_TRANSACTI ON() ;

delete CW _1; // "Warning !'!"

delete CW _2; // "Log On to W ndows"
delete CW _3; // ""

delete CW _4; // "Calculator"

delete CW _5; // "Program Manager"

delete CW _6; // "1CA Seanl ess Host Agent"
delete CW _7; // "Please wait..."

CitrixUninit();

in the nmodified script!
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REPORT( SUCCESS) ;
EXI T();
return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf o)
{
RR_printf("Virtual User ABORTED.");
CitrixUninit();
EXI T();
}

Sample: Modified Citrix Script for Handling Unexpected Events

The following sample shows a Citrix script that is modified to address whether the calculator application is
present ispresent at logon. Changesto Original script are highlighted in bold.

Sample Script
/*
*  Cal cul at or UseExi sti ng. cpp
*
* Script Converted on May 17, 2004 at 12:35:29 PM
* CGenerated by Compuware QALoad convert nodul e version 5.2.0 build 33
*
* This script contains support for the follow ng niddl ewares:
* - Gtrix
*/
/* Converted using the follow ng options:
* General :
* Line Split : 80 characters
* Sl eep Seconds 1
* Auto Checkpoints : No
* Citrix
* CGeneral Options :
* W ndow Verification . Yes
* Sessi on Ti neouts : Yes
* Connect Ti meout (s) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) ;30
* Pi ng Tineout (s) 1 20
* Wait Point Tinmeout (s) ;30
* Include Wait Points : Yes
* Enabl e Counters : No
* I ncl ude Unnarmed W ndows : Yes
* Qut put Mode : Nor ral
* | nput Options :
* Conbi ne Keyboard | nput . Yes
* Conbi ne Mouse | nput : Yes
*/
#define ClI TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"

#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdi o. h>

#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/

voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL

#define NULL O

#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)

260



QALoad Online Help

/* Declare Variables */
const char *CitrixServer = "gaccitrix2";
const int CitrixQutput Mode = OUTPUT_MODE_NORMAL;

/* Citrix Wndow Information Objects */

G xW *CW _1 = new CtxW (0x1001c, "Warning !!", 107, 43, 427, 351);

G xW *CW _2 = new CtxW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);

G xW *CW _3 = new Ct xW (0x20026, "", -2, 740, 1029, 31);

G xW *CW _4 = new CtxW (0x10136, "Cal cul ator", 154, 154, 261, 253);

G xW *CW _5 = new Ct xW (0x10048, "Program Manager", 0, 0, 1025, 769);

G xW *CW _6 = new Ct xW (0x2017c, "I CA Seam ess Host Agent", 0, 0, 391, 224);
G xW *CW _7 = new Ct xW (0x5002e, "Please wait...", 303, 208, 418, 145);

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " Cal cul at or UseExi sti ng. cpp");
Ctrixlnit(1);

/* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi nmeout ( 30) ;

Ct xSet Pi ngTi meout (20) ;

Ct xSet Wi t Poi nt Ti meout ( 30) ;

Ct xSet W ndoweri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;
Ct xConnect (CitrixServer, CtrixQutputMde);

DO_MBLEEP( 625) ;
Ct xPoi nt (130, 78);

DO_MBSLEEP(797) ;
/1 Wndow CW _1 ("Warning !!") created 1084811688. 065

Ct xWai t For W ndowCr eat e( CW _1) ;

DO_MSLEEP(1813);
Ct xPoi nt (309, 365);

DO_MSLEEP( 203) ;
CtxCick(CW _1, 140, L_BUTTON, NONE);

DO_MSLEEP( 63) ;
/1 Wndow CW_2 ("Log On to Wndows") created 1084811690. 285

Ct xWai t For W ndowCr eat e( CW _2) ;

DO_MBLEEP( 15) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1084811690. 300

CxType(CW _2, "citrix");

DO_MBLEEP(2375) ;
Ct xPoi nt (309, 364);

Ot xTypeVK(CW _2, VK_TAB, NONE);

DO_MBLEEP( 813) ;
G xType(CW _2, "citrix");

DO_MSLEEP( 1844) ;
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Ct xTypeVK(CW _2, VK_TAB, NONE);

DO_MBLEEP( 328) ;
CtxType(CW _2, "q");

DO MBLEEP(672) ;

DO _MBLEEP(1281) ;
Ct xPoi nt (241, 317);

DO _MBLEEP( 125) ;
Ot xClick(CW _2, 141, L_BUTTON, NONE);

DO_MSLEEP( 406) ;
/1 Wndow CW_2 ("Log On to Wndows") destroyed 1084811698. 289

DO_MBLEEP( 828) ;
Ct xPoi nt (514, 358);

DO_MBSLEEP( 125);
/1 Wndow CW_3 ("") created 1084811699. 258

DO_MBLEEP( 16) ;
/1 Wndow CW _4 ("Calculator") created 1084811699. 258

Here is where we can deternmine that either the Cal cul ator application
exists in this session or it needs to be created.

Scripting Step

i f (CtxW ndowEvent Exi st s("W ndowCr eate", 4000, "Calculator", ""))
If the window exists, the block below w |l be
execut ed.
Begi nBl ock() ;
Scripting Step 2:

The followi ng code was cut and pasted fromthe second script.
Scripting Step 3:
All Gtrix wi ndow object name references have been reconciled with the
correct Citrix wi ndow object definition.

Ct xWai t For W ndowCr eat e( CW _4) ;

/1 Wndow CW _5 ("Program Manager") created 1084811699. 258

Ct xWai t For W ndowCr eat e( CW _5) ;

DO_MBLEEP( 640) ;
/1 Wndow CW _6 ("I CA Seanl ess Host Agent") created 1084811699. 899

Wi t For W ndowCr eat e( CW _6) ;

DO_MSLEEP(1672) ;
Ct xPoi nt (200, 195);

DO_MBLEEP( 234) ;
CtxCick(CW _6, 141, L_BUTTON, NONE);

DO _MBLEEP( 16) ;

/1 Wndow CW _6 ("I CA Seanl ess Host Agent") destroyed 1084811701. 962

DO_MSLEEP(672) ;
Ct xPoi nt (200, 205);
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DO_MBLEEP( 125) ;
G xOick(CW _3, 109, L_BUTTON, NONE);

DO_MSBLEEP(719) ;
Ct xPoi nt (275, 316);

DO_MBLEEP( 31) ;
Ct xMouseDown( CW _4, L_BUTTON, NONE, 275, 316);

Ct xMouseUp(CW _4, L_BUTTON, NONE, 274, 316);

DO _MSLEEP(812) ;
Ct xPoi nt (349, 376);

DO MVBLEEP(172) ;
QtxClick(CW _4, 110, L_BUTTON, NONE);

DO_MSLEEP( 1297) ;
Ct xPoi nt (259, 313);

DO_MBLEEP( 46) ;
QtxClick(CW_4, 79, L_BUTTON, NONE);

DO_MBLEEP( 843) ;
Ct xPoi nt (387, 374);

Ct xMouseDown(CW _4, L_BUTTON, NONE, 387, 374);
Ct xMouseUp(CW _4, L_BUTTON, NONE, 387, 375);

DO_MSLEEP(3782) ;
Ct xPoi nt (397, 160);

DO_MBLEEP( 1140) ;
QtxClick(CW _4, 125, L_BUTTON, NONE);

/1l Scripting Step 5:
/1l Here is the end of the code snippet, so an EndBl ock goes here.

EndBI ock()

/1l Scripting Step 6:

/1] The original behavior has been put into the else
/1l section of the if conditional between Begi nBl ock
/11 and EndBl ock conmands.

el se
Begi nBIl ock() ;

DO_MSLEEP(1672) ;
Ct xPoi nt (200, 195);

DO_MSLEEP( 234) ;
CtxCick(CW _6, 141, L_BUTTON, NONE);

DO_MSLEEP( 3843) ;
Ct xPoi nt (112, 98);

DO_MSLEEP( 282) ;
Ct xDoubl el i ck(CW _5) ;

Ct xWai t For W ndowCr eat e( CW _4) ;

DO_MBLEEP(2672) ;
Ct xPoi nt (295, 48);
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DO MBLEEP(672) ;
CtxClick(CW _4, 94, L_BUTTON, NONE);

EndBl ock();

DO_MSLEEP( 16) ;
/1 Wndow CW _4 ("Cal cul ator") destroyed 1084811712. 045

DO_MBLEEP( 1469) ;
Ct xPoi nt (235, 85);

DO_MSLEEP(343) ;
/1 Wndow CW _5 ("Program Manager") destroyed 1084811713. 858

/1 Wndow CW _3 ("") destroyed 1084811713. 858
/1 Wndow CW _7 ("Please wait...") created 1084811714. 359
/1 Ct xWai t For W ndowCr eat e( CW _7) ;

Ct xDi sconnect ();

END_TRANSACTI O\() ;

delete CW _1; // "Warning !'!"

delete CW_2; // "Log On to W ndows"

delete CW _3; // ""

delete CW _4; // "Calculator"

delete CW _5; // "Program Manager"

delete CW_6; // "ICA Seanl ess Host Agent"
delete CW _7; // "Please wait..."

GtrixUninit();

REPORT( SUCCESS) ;
EXIT();
return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf o)
{
RR_printf("Virtual User ABORTED.");
CitrixUninit();
EXIT();
}

Moving Citrix Connect and Disconnect Actions

Modifying the Script to Move Connect and Disconnect Outside the Transaction Loop

Load testing for Citrix may require you to create extended logon sessions, in which the user remains
connected to the Citrix server between transactions. When thisisnecessary, you can move the connect
and disconnect actions outside the transaction loop so that the script does not logon and off with each
iteration through theloop.

To modify the script, you must:
! Modify the recording process to prepare for moving the connect and disconnect actions.

I Modify the script.
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To modify the recording process:

Prepare for moving the connect and disconnect actions outside the transaction loop by performing the
following steps during recording:

1. Insert acomment, such as“Logged in to Citrix” , after the Citrix logon but before any windows are
opened or any applications are started.

2. Ensurethat all application windows are closed before disconnecting from the Citrix session.

3. Insert acomment, such as“Ready to log off Citrix”, before the Citrix logoff sequenceisinitiated.
You must place the second comment after all applications have been closed but before the user logs
off.

To modify the script:

1. Comment out the BEGIN_TRANSACTION and END_TRANSACTION calls.

2. Add new BEGIN_TRANSACTION and END_TRANSACTION callswhere the comments were placed
in Sep 1 and Sep 3 in the recording process described above.

3. Comment out the DO_SetTransactionSart and DO_SetTransactionCleanup calls.
Note: Commenting out the callsinstead of deleting them allows you to determine the original location of

these commands for debugging purposes.
Conclusion

When you use these techniques, you can script a set of actions so that the script doesnot log on and log
off with each iteration through the loop.

{!} Caution: You must take care when you perform this action. In the event of a failure, you must log off
before using a transaction restart.

The sample original script and sample modified script illustrate this process.

Sample: Original Citrix Script for Modifying the Transaction Loop

The following sampleisan original Citrix script converted from capture. Points of interest in the script are
shown in bold.

Sample Script

/*

* capCt xMovelLoop. cpp

*

* Script Converted on February 28, 2005 at 08:30: 06 AM

* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 231
*

* This script contains support for the follow ng niddl ewares:
* - Ctrix

*/

/* Converted using the follow ng options:

* General :

* Line Split : 80 characters

* Sl eep Seconds B

* Auto Checkpoints : No

* Ctrix

* Ceneral Options :

* Repl ay Qut put Mde : Nor nal

* Enabl e Counters : No

* .

Ti meout Val ue Options
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EE I S T I I R B

*

*/

Connect Ti meout (s)
Di sconnect Ti meout (s)
W ndow Creation Tineout (s)
Pi ng Tineout (s)
Wait Point Tinmeout (s)
I nput Options
Conbi ne Keyboard | nput
Conbi ne Mouse | nput
W ndow Opti ons
W ndow Verification
W ndow Max Retries
W ndow WAit Retries (ms)
Enabl e Wldcard Title Mtch

60
60
30
20
30

Yes
Yes

Yes

5

5000
Yes

#define Cl TRI X_CLI ENT_VERSI ON " 8. 100. 29670"
#define Cl TR X_| CO_ VERSI ON "2.4"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdio. h>

#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);
#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)

{
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/* Declare Variables */

const char *CitrixServer = "QACCitrix";

const char *CitrixUsernanme ="CGtrix";

const char *CtrixPassword = "~encr ~657E06726F697206" ;
const char *CitrixDomain = "QACCitrix";

const int Ci trixQut put Mbde

OUTPUT_MODE_NORMAL ;

[* Citrix Wndow I nformation Objects */

CxW *CW_1 new Ct xW (0x1001c, "Warning !!", 107, 43, 427, 351);
G xW *CW_2 new Ct xW (0x5001c, "Please wait...", 111, 112, 418, 145);
CxW *CW _3 new Ct xW (0x40030, "Citrix License Warning Notice", 125, 198,

CtXW *CW _4
CtXW *CW 5
CtXW *CW_6
CtXW *CW _7
CtxW *CW_8
CtXW *CW_9

new Ct xW (0x1003a, ""

new Ct xW (0x1008c, ""

SET_ABORT_FUNCTI ON( abort _functi on);

new Ct xW (0x4002e, "UsrlLogon.Cmd", 0, 456, 161, 25);

-2, 452, 645, 31);

new Ct xW (0x10066, "I CA Seaml ess Host Agent", 0, 0, 391, 224);
new Ct xW (0x10052, "Program Manager", 0, 0, 641, 481);

115, 0, 405, 457);

new Ct xW (0x2006c, "Cal culator", 66, 66, 261, 253);

DEFI NE_TRANS_TYPE(" capCt xMbveLoop. cpp");

Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Domai nLogi nl nfo(CitrixUsernane, CitrixPassword, CitrixDomain);

Ct xSet Enabl eCount er s( FALSE) ;
Ct xSet W ndowRet ri es(5, 5000);
Ct xSet Enabl eW | dcar dvat chi ng( TRUE) ;

SYNCHRONI ZE() ;
BEG N_TRANSACTI ON( ) ;
DO Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);
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/1 Wndow CW _1 ("Warning !!") created 1109597295. 502
Ct xWai t For W ndowCr eat e(CW _1, 2156);

DO MVBLEEP(922) ;
Ct xPoi nt (333, 233); //1109597296. 611

DO_MSLEEP( 188) ;
Ct xMouseDown( CW _1, L_BUTTON, NONE, 333, 233); // 1109597296.611

Ct xMouseUp(CW _1, L_BUTTON, NONE, 332, 233); //1109597296. 861

DO_MBLEEP( 1250) ;
Ct xPoi nt (319, 360); //1109597297.938

DO _MBLEEP( 78) ;
Ct xMouseDown( CW _1, L_BUTTON, NONE, 319, 360); // 1109597297.938

Ct xMbuseUp(CW _1, L_BUTTON, NONE, 320, 360); //1109597298.235

DO_MSLEEP( 78) ;
Ct xPoi nt (320, 360); //1109597298. 282

DO_MBLEEP( 265) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1109597298. 282

Ct xPoi nt (321, 358); //1109597298. 469
/1 Wndow CW _2 ("Please wait...") created 1109597298. 469
Ct xWai t For W ndowCr eat e(CW _2, 31);

DO_MBLEEP( 47) ;
Ct xPoi nt (324, 353); //1109597298. 500

/[l Wndow CW _2 ("Please wait...") destroyed 1109597298. 500

Ct xPoi nt (321, 325); //1109597298.578

/1 Wndow CW _3 ("Citrix License Warning Notice") created 1109597298. 578
Ct xWai t For W ndowCr eat e(CW _3, 15);

/1 Wndow CW _4 ("UsrLogon. Crd") created 1109597298. 578

Ct xW\ai t For W ndowCr eat e(CW _4, 0);

DO_MSLEEP( 16) ;
/1 Wndow CW _4 ("UsrLogon. Crd") destroyed 1109597298. 594

Ct xPoi nt (307, 268); //1109597298. 766
[l Wndow CW _5 ("") created 1109597298. 766

DO_MSLEEP( 63) ;
/1 Wndow CW _6 ("I CA Seanl ess Host Agent") created 1109597298. 828

Ct xWai t For W ndowCr eat e(CW _6, 62);
/1 Wndow CW _7 ("Program Manager") created 1109597298. 828
Ct xWai t For W ndowCr eate(CW _7, 0);

/1 Wndow CW _8 ("") created 1109597301. 123
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DO _MBLEEP( 2297) ;

DO_MBLEEP(2797) ;
/1 Wndow CW _8 ("") destroyed 1109597303. 918

DO_MBLEEP(5438) ;
Ct xPoi nt (289, 212); //1109597309. 524

DO MBLEEP(171) ;
CtxClick(CW _3, 266, L_BUTTON, NONE); //1109597309. 789

DO_MBLEEP( 1109) ;
CtxPoi nt (329, 295); //1109597310. 944

DO_MBLEEP( 47) ;
Ctxdick(CW _3, 250, L_BUTTON, NONE); //1109597311.194

DO_MSLEEP( 63) ;
/1 Wndow CW _3 ("Citrix License Warning Notice") destroyed 1109597311. 257

DO_MSLEEP( 984) ;
Ct xPoi nt (261, 132); //1109597312. 475

DO _MBLEEP( 235)
CtxClick(CW _6, 312, L_BUTTON, NONE); //1109597312.787

DO _MBLEEP(563) ;
Ct xPoi nt (208, 194); //1109597313. 708

DO _MBLEEP( 359)
CtxClick(CW _6, 281, L_BUTTON, NONE); //1109597313.989

DO_MSLEEP(78) ;
/1 Wndow CW _6 ("ICA Seam ess Host Agent") destroyed 1109597314. 067

/*

After Logon

*/

DO_MBLEEP( 29578) ;

Ct xPoi nt (101, 96); //1109597343.983

DO _MBLEEP( 360) ;
Ct xDoubl eCl i ck(CW _7); // 1109597344. 186

Ct xMouseUp(CW _5, L_BUTTON, NONE, 100, 96); //1109597344.093

DO _MBLEEP( 47) ;
Ct xPoi nt (100, 96); //1109597344. 186

DO_MSLEEP( 156) ;
/1 Wndow CW _9 ("Calculator") created 1109597344. 327
Ct xWai t For W ndowCr eat e( CW _9, 141);

DO_MBLEEP(921) ;
CtxPoi nt (181, 195); //1109597345. 420

DO_MBLEEP(172) ;
Ct xMouseDown(CW _9, L_BUTTON, NONE, 181, 195); // 1109597345.420

Ct xMouseUp(CW _9, L_BUTTON, NONE, 181, 196); //1109597345.529

DO_MSLEEP( 438) ;
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CtxPoi nt (210, 196); //1109597345. 857
Ct xMouseDown(CW _9, L_BUTTON, NONE, 210, 196); // 1109597345.857
CtxMouseUp(CW _9, L_BUTTON, NONE, 211, 197); //1109597346.013

DO _MBLEEP(562) ;
Ct xPoi nt (252, 230); //1109597346. 950

DO_MBLEEP(532) ;
Ctxdick(CW _9, 140, L_BUTTON, NONE); //1109597347.091

DO_MBLEEP(531) ;
CtxPoint (171, 222); //1109597347. 653

DO_MSLEEP( 32)
Ct xMbuseDown( CW _9, L_BUTTON, NONE, 171, 222); // 1109597347.653

Ct xMouseUp(CW _9, L_BUTTON, NONE, 172, 222); //1109597347.746

DO _MBLEEP(547)
CtxPoi nt (231, 231); //1109597348.215

DO_MBLEEP( 15) ;
Ct xMouseDown(CW _9, L_BUTTON, NONE, 231, 231); // 1109597348.215

Ct xMouseUp(CW _9, L_BUTTON, NONE, 230, 231); //1109597348. 340

DO MVBLEEP( 953) ;
Ct xPoi nt (303, 293); //1109597349. 370

DO_MSLEEP( 188) ;
Ct xMouseDown( CW _9, L_BUTTON, NONE, 303, 293); // 1109597349.370

Ct xMouseUp(CW _9, L_BUTTON, NONE, 302, 293); //1109597349. 480

DO_MBLEEP( 1859) ;
CtxPoint (314, 79); //1109597351. 494

DO_MSLEEP( 281) ;
Ctxdick(CW _9, 157, L_BUTTON, NONE); //1109597351. 650

DO_MSLEEP( 62) ;
/1 Wndow CW _9 ("Cal culator") destroyed 1109597351. 712

/*

Bef ore Logoff

*/

DO _MSLEEP(33781);

Ct xPoi nt (384, 13); //1109597396. 040

DO_MSLEEP(10579) ;
/1 Wndow CW _7 ("Program Manager") destroyed 1109597396. 040
/1 Wndow CW _5 ("") destroyed 1109597396. 040

DO _Set Transacti onCl eanup() ;
Ct xDi sconnect ();

END_TRANSACTI O\() ;

delete CW_1; // "Warning !'!"

delete CW _2; // "Please wait..."

delete CW _3; // "Citrix License Warning Notice"
delete CW _4; // "UsrLogon. Crd"

delete CW_5; // ""

delete CW _6; // "ICA Seanl ess Host Agent"
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delete CW _7; // "Program Manager"
delete CW _8; // ""
delete CW_9; // "Calculator"

CitrixUninit();

EXIT();
return(0);
voi d abort_functi on(PLAYER | NFO *s_i nf 0)
{ RR__printf("Virtual User ABORTED.");
CitrixUninit();
} EXIT();

Sample: Modified Citrix Script for Modifying the Transaction Loop

The following sampleisa modified Citrix script that movesthe transaction loop. Changesto theoriginal
script are shown in bold.

Sample Script
/* Converted using the follow ng options:
* General :
* Line Split : 80 characters
* Sl eep Seconds 1
* Auto Checkpoints : No
* Citrix
*  CGeneral Options :
* Repl ay Qut put Mde : Nor mal
* Enabl e Counters : No
* Tinmeout Value Options :
* Connect Ti meout (s) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) : 30
* Pi ng Tineout (s) ;20
* Wait Point Timeout (S) : 30
* | nput Options :
* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
* W ndow Options :
* W ndow Verification . Yes
* W ndow Max Retries 5
* W ndow Wait Retries (ms) : 5000
* Enabl e Wldcard Title Match : Yes
*/
#define Cl TRI X_CLI ENT_VERSI ON " 8. 100. 29670"
#define Cl TRl X_| CO_VERSI ON "2.4"

#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdio. h>

#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/

voi d abort_functi on(PLAYER | NFO *s_info);
#i f ndef NULL

#define NULL O

#endi f

extern "C' int rhobot _script (PLAYER | NFO *s_i nfo)
{

/* Declare Variables */
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const char *CitrixServer = "QACCitrix";

const char *CitrixUsernane ="Ctrix";

const char *Citri xPassword = "~encr ~657E06726F697206" ;
const char *Citri xDomain = "QACCitrix";

const int CitrixQut put Mbde QUTPUT_MODE_NORMAL;

[* Citrix Wndow I nformation Objects */

CGxW *CW _1 = new C xW (0x1001lc, "Warning !!", 107, 43, 427, 351);

G xW *CW _2 = new C xW (0x5001c, "Please wait...", 111, 112, 418, 145);

G xW *CW _3 = new C xW (0x40030, "Citrix License Warning Notice", 125, 198, 397, 127);
G xW *CW _4 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

CGxW *CW _5 = new CtxW (0x1003a, "", -2, 452, 645, 31);

G xW *CW _6 = new Ct xW (0x10066, "ICA Seanml ess Host Agent", 0, 0, 391, 224);

G xW *CW _7 = new Ct xW (0x10052, "Program Manager", 0, 0, 641, 481);

CxW *CW_8 = new CtxW (0x1008c, "", 115, 0, 405, 457);

CxW *CW_9 = new Ct xW (0x2006c, "Cal culator", 66, 66, 261, 253);

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE(" capCt xMbveLoop. cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Domai nLogi nl nfo(CitrixUsernane, CitrixPassword, CitrixDomain);
Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE() ;
NNy
/1 Renpbve the BEG N_TRANSACTI ON();

/1 and place it after the | ogon comrent

/1 in the script
NNy

/1 BEG N_TRANSACTI ON() ;

FEEEELEETEr b rr bbb rrrrirrd
/1l Renpbve the DO _Set TransactionStart();
/] Restart transaction cannot be used if the
/1 Transaction Loop has been noved
FEEEELEEErEr b r bbb rrrriird
/1 DO _Set TransactionStart();
Ct xConnect (CitrixServer, CitrixQutputMde);
/1 Wndow CW _1 ("Warning !!") created 1109597295. 502
Ct xWai t For W ndowCr eat e(CW _1, 2156);

DO_NMBLEEP( 922) ;
Ct xPoi nt (333, 233); //1109597296. 611

DO _MBLEEP( 188) :
Ct xMouseDown( CW _1, L_BUTTON, NONE, 333, 233); // 1109597296.611

Ct xMbuseUp(CW _1, L_BUTTON, NONE, 332, 233); //1109597296. 861
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DO _MBLEEP( 1250) ;
Ct xPoi nt (319, 360); //1109597297.938

DO _MBLEEP( 78) ;
Ct xMbuseDown( CW _1, L_BUTTON, NONE, 319, 360); // 1109597297.938

Ct xMouseUp(CW _1, L_BUTTON, NONE, 320, 360); //1109597298. 235

DO _MBLEEP( 78) ;
Ct xPoi nt (320, 360); //1109597298. 282

DO_MSLEEP( 265) ;
/1 Wndow CW _1 ("Warning !!") destroyed 1109597298. 282

Ct xPoi nt (321, 358); //1109597298. 469
/1 Wndow CW _2 ("Please wait...") created 1109597298. 469
Ct xWai t For W ndowCr eat e(CW _2, 31);

DO_MBLEEP( 47) ;
Ct xPoi nt (324, 353); //1109597298. 500

/[l Wndow CW _2 ("Please wait...") destroyed 1109597298. 500

Ct xPoi nt (321, 325); //1109597298.578

/1 Wndow CW _3 ("Citrix License Warning Notice") created 1109597298. 578
Ct xWai t For W ndowCr eat e( CW _3, 15);

/1 Wndow CW _4 ("UsrLogon.Crd") created 1109597298. 578

Ct xWai t For W ndowCr eat e(CW _4, 0);

DO_MSLEEP( 16) ;
/1 Wndow CW _4 ("UsrLogon. Cnd") destroyed 1109597298. 594

Ct xPoi nt (307, 268); //1109597298. 766
/1 Wndow CW _5 ("") created 1109597298. 766

DO_MSLEEP( 63) ;
/1 Wndow CW _6 ("I CA Seanl ess Host Agent") created 1109597298. 828

Ct xWai t For W ndowCr eat e(CW _6, 62);

/1 Wndow CW _7 ("Program Manager") created 1109597298. 828
Ct xWai t For W ndowCr eate(CW _7, 0);

/1 Wndow CW _8 ("") created 1109597301. 123
DO_MSLEEP(2297) ;

DO_MSLEEP(2797) ;
/1 Wndow CW _8 ("") destroyed 1109597303. 918

DO MVBLEEP(5438) ;
CtxPoi nt (289, 212); //1109597309. 524

DO_MBLEEP(171) ;
Ctxdick(CW _3, 266, L_BUTTON, NONE); //1109597309. 789
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DO_MBLEEP(1109) ;
Ct xPoi nt (329, 295); //1109597310. 944

DO_MBLEEP( 47) ;
Ctxdick(CW _3, 250, L_BUTTON, NONE); //1109597311.194

DO_MSLEEP( 63) ;
/1 Wndow CW _3 ("Citrix License Warning Notice") destroyed 1109597311. 257

DO_MSLEEP( 984) ;
CtxPoi nt (261, 132); //1109597312.475

DO _MBLEEP( 235) ;
CtxClick(CW _6, 312, L_BUTTON, NONE); //1109597312.787

DO _MBLEEP(563) ;
Ct xPoi nt (208, 194); //1109597313. 708

DO _MBLEEP( 359)
CtxClick(CW _6, 281, L_BUTTON, NONE); //1109597313.989

DO_MSLEEP(78) ;
/1 Wndow CW _6 ("ICA Seam ess Host Agent") destroyed 1109597314. 067

/*

After Logon

*/
FEEEELEETEr b rr bbb rrrrirrd
/1 Move Begin Transaction Loop to after

/1 the Logon coment created during capture
/1 process You nmay want to reduce the sleep
/1 time introduced into the process by addi ng
/1 the commrent
FEEEELEEErEr b r bbb rrrriird
BEG N_TRANSACTI ON() ;

DO _MBLEEP( 2578) ;
CtxPoi nt (101, 96); //1109597343.983

DO_MSLEEP( 360) ;
Ct xDoubl eCl i ck(CW _7); // 1109597344. 186

Ct xMbuseUp(CW _5, L_BUTTON, NONE, 100, 96): //1109597344.093

DO_MBLEEP( 47) ;
Ct xPoi nt (100, 96); //1109597344. 186

DO_MSLEEP( 156) ;
/1 Wndow CW _9 ("Calculator") created 1109597344. 327
Ct xWai t For W ndowCr eat e( CW _9, 141);

DO_MBLEEP( 921) ;
CtxPoint (181, 195); //1109597345. 420

DO_MBLEEP(172) ;
Ct xMouseDown(CW _9, L_BUTTON, NONE, 181, 195); // 1109597345.420

Ct xMouseUp(CW _9, L_BUTTON, NONE, 181, 196); //1109597345.529

DO_MSLEEP( 438) ;
CtxPoi nt (210, 196); //1109597345. 857

Ct xMouseDown(CW _9, L_BUTTON, NONE, 210, 196); // 1109597345.857

273



QALoad 5.5

Ct xMouseUp(CW _9, L_BUTTON, NONE, 211, 197); //1109597346.013

DO MBLEEP(562) ;
Ct xPoi nt (252, 230); //1109597346. 950

DO MBLEEP(532) ;
CtxClick(CW _9, 140, L_BUTTON, NONE); //1109597347.091

DO_MBLEEP(531) ;
CtxPoint (171, 222); //1109597347.653

DO_MBLEEP( 32) ;
Ct xMouseDown(CW _9, L_BUTTON, NONE, 171, 222); // 1109597347.653

CtxMouseUp(CW _9, L_BUTTON, NONE, 172, 222); //1109597347.746

DO_MBLEEP(547) ;
CtxPoi nt (231, 231); //1109597348.215

DO_MBLEEP( 15) ;
Ct xMouseDown(CW _9, L_BUTTON, NONE, 231, 231); // 1109597348.215

Ct xMbuseUp(CW _9, L_BUTTON, NONE, 230, 231); //1109597348.340

DO_MSLEEP( 953) ;
Ct xPoi nt (303, 293); //1109597349. 370

DO _MBLEEP( 188)
Ct xMouseDown( CW _9, L_BUTTON, NONE, 303, 293); // 1109597349.370

Ct xMbuseUp(CW _9, L_BUTTON, NONE, 302, 293); //1109597349. 480

DO_MBLEEP( 1859) ;
CtxPoi nt (314, 79); //1109597351. 494

DO_MSLEEP( 281) ;
Ctxdick(CW _9, 157, L_BUTTON, NONE); //1109597351. 650

DO_MSLEEP( 62) ;
/1 Wndow CW _9 ("Calculator") destroyed 1109597351. 712

/*

Bef ore Logoff

*/
NNy
/1 NMove End Transaction Loop to before

/'l the Logoff comment created during capture
/1 process You nay want to reduce the sleep
/1 time introduced into the process by addi ng
/'l the conment
NNy
END_TRANSACTI ON( ) ;

DO_MBLEEP(3781) ;
Ct xPoi nt (384, 13); //1109597396. 040

DO_MBLEEP(1079) ;
/1 Wndow CW _7 ("Program Manager") destroyed 1109597396. 040

/1 Wndow CW _5 ("") destroyed 1109597396. 040
LIETTEELITET bbb rrrrrirri
/1 Renove the DO _Set Transacti onC eanup();

/!l Restart transaction cannot be used if the
/1l Transaction Loop has been noved
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NNy
/1 DO_Set Transacti onCl eanup();
Ct xDi sconnect ();

FIEEELEEETEr bbb rrrrirrnd
/1 Renove the END_TRANSACTI O\();

/1 and place it before the | ogoff comment

/1 in the script

FEEEELEE T b r bbb rrrrirrd

[/ END_TRANSACTI ON() ;
delete CW _1; // "Warning !'!"
delete CW_2; // "Please wait..."
delete CW _3; // "Citrix License Warning Notice"
delete CW _4; // "UsrlLogon. Crd"
delete CW _5; // ""
delete CW_6; // "ICA Seanl ess Host Agent"
delete CW _7; // "Program Manager"
delete CW _8; // ""
delete CW_9; // "Calculator"

CitrixUninit();

EXIT();
return(0);
3/0i d abort _function(PLAYER_|I NFO *s_i nf 0)
{ RR_printf("Virtual User ABORTED.");
CitrixUninit();
} EXI T();

Scripting Mouse Actions

Modifying the Script for Controlling Mouse Actions

Changesto screen resolution or server settings can cause the appearance, size, and location coordinates of
awindow to differ from the expected behavior in the recorded script. By setting Display coordinate
tooltip on right-click option in validation window in the Convert Optionsdialog box, you can right-
click the mouse at the desired location to extract screen coordinate valuesthat correspond to buttonsand
other controlsin real time during validation .

To modify a script to retrieve coordinate values, you must:
I Validate the settings.

I Modify the script.

To validate the settings:

1. Click Options>Convert, and click the Citrix tab.

2. Ensurethat the Display coordinate tooltip on right-click option in validation window
checkbox is selected.

3. Set Replay output modeto Normal.
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4. Click OK to convert the script.

Universal Convert Options

Middleware Selection General Corvert Citnis 1
[w#] Cikrize

— aeneral

Replay output mode: INu:urmaI vI

[” Enable counters

- Keyboard/ M ouse Input
¥ Combine conzecutive key characters into a string

¥ Corwvert conzecutive mouse commands inta pointzdclick
¥ Dizplay coordinate toolip on right-click in validation window

Connect; zec Ping: IEEI FeC
Disconnect:  |B0 SBC WWait point: |30 o

Wwindow event; |30 zeC

— Timeout Ophions

11

— Wfindow
¥ Enable verification

b aximum retries: 15 :1'
whalt between retries: |5EIEIEI

¥ Enable wildzard Title Match

k. | Cancel Help

During validation, aright mouse-click resultsin atooltip display of the screen coordinate values. You can
use these valuesin a manually added CtxPoint call to ensure that the mouse ismoved to these coordinates
before any subsequent mouse click actions.
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¥irtual User Replay

ICA Seamless Host Agent El |

Y'ou have starbed Windows Explorer in your |08 Seamless sesson,
Thiz will obzcure wour local Explorer deskbop.

T re-enable this ICA Searless connection, please logolf and reztat the
saamless remote appbcation.

This Citriz conneckion is using a Mat-For-Resale CRrix product
license. This tvpe of license permits use For produwct demonstration
and training purposes only, Other wses are strickhy prohiblted,

e Bin Docume

Irberret o
Explorer .

Coppight 2 19395.2003 Mebworks Aszociates
Technology, Inc. &1 Rights Reserved, ‘Q McAfee

SECOURITY

Microsoft
Cutlonk

!ﬁﬁtartl | ‘. ] & (5 I [Citrix License Warning No...| 1CA Seamiess Host Agent |

To modify the script:

Once you determine the correct mouse coordinates from validation, modify the script.
1. Add or modify the CtxPoint command.

2. Insert the new values into the script.

Conclusion

Following these techniques, you can retrieve screen coordinates at validation and insert them into a script.
This corrects mouse behavior asaresult of changesto the server settings or the user session environment.
The sample scripts, showing added CtxPoint and CtxMouseClick, and modified CtxPoint, illustrate these
techniques.

Sample: Script Snippet with Added CtxPoint and CtxClick

The following sample shows a script extract with CtxPoint and CtxClick commands added. Commentsand
added script lines are highlighted in bold.

Sample Script Shippet

..begi nni ng of script..
DO_MSLEEP( 687) ;
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/11 This CtxPoint is for an interm ttent w ndow

/1] that appeared. A button is required to dismss
/1l this window. Right-clicking on the button during
/1] validation gave the coordinates in a tooltip.

Ct xPoi nt (268, 60);

/11 A DO _MSLEEP will pause execution for a second.
DO_MSLEEP(1000) ;
/1l This CxSet WndowMatchNane is for the intermttent w ndow nane.

Set W ndowivat chName( CW _9, "*" );

/1l This G xCick command is added to dism ss the w ndow.
CGxAick(CW_9, 78, L_BUTTON, NONE);

..end of script..

Sample: Script Snippet with Modified CtxPoint

The following sample shows a script extract with a modified CtxPoint command. Commentsand added
script lines are highlighted in bold.

Sample Script

..begi nni ng of script..

DO_NMBLEEP( 1844) ;
/1 Wndow CW _10 ("") destroyed 1113840796. 133

DO _VBLEEP(1828) ;

/11l Mdifying a CGtxPoint is easy once you have the
/1] target coordinates and have identified the

/1l Ctxdick statenent that was failing. Just

/1] insert the X and Y coordi nates as the paraneters.

Ct xPoi nt (200, 200); //1113840798. 309

DO_MSLEEP( 344) ;
Ctxdick(CW _5, 78, L_BUTTON, NONE); //1113840798.387

..end of script..

Using CtxWaitForScreenUpdate Command

Modifying the Script with the CtxWaitForScreenUpdate Command

Windowsin a Citrix session can take varying amounts of time to complete screen updates. This can result
in keyboard and mouse events not synchronizing with the appropriate window.

For example, the Windows Sart menu isan unnamed window. The amount of time it takesto appear
depends on system resource usage. Adding a CtxWaitForScreenUpdate command before the keyboard entry
or mouse click can ensure that the window that the window has enough time to display before any
subsequent mouse clicks or keyboard entries take place. You can add the command while recording a script
or after a script has been recorded.

Note: When recording a session with windowsthat load slowly, pay attention to the ScreenUpdate
messages that scroll in the message panel.

Oncethewindow has completed loading, do the following:
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To add CtxWaitForScreenUpdate while recording a session:

1. Click thelast ScreenUpdate message to highlight theline.

2. Click WaitPoint to insert astatement in the record session. The statement isconverted to a
CtxWaitForScreenUpdate command in the script, which waits for the screen update before
proceeding.

Note: Anytime awindow loads slowly or hasthe potential to load slowly during a Citrix record
session, such aswhen traffic is heavy, consider using thistechnique before performing any keyboard or
mouse activity on that window.
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To add CtxWaitForScreenUpdate to an existing script:

Manually enter the CtxWaitForScreenUpdate before the keyboard or mouse event that isfiring
prematurely.
] Note: To prevent playback problemsin which a mouse click does not synchronize with its intended
window, insert the command in the script after the action that causes the window to appear.

The parameters for the CtxWaitForScreenUpdate command correspond to the X and Y coordinates, and
thewidth and height of the window. You can determine the parameters from the Citrix window object
declaration parameters.

Conclusion

Following these techniques, you can prevent problemswith premature mouse clicks and keyboard entry
statements during replay. The sample scripts, for using the command while recording and for using the
command after recording, illustrate thistechnique.
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Sample: Using the Command After Recording

The following sample shows a script with WaitPoint inserted after recording iscompleted. Script changes
are highlighted in bold.

Sample Script
/*
* waitforscreenupdate. cpp
*
* Script Converted on April 19, 2005 at 02: 44:44 PM
* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*
* This script contains support for the follow ng niddl ewares:
* - Ctrix
*/
/* Converted using the follow ng options:
* General :
* Line Split : 80 characters
* Sl eep Seconds 1
* Auto Checkpoints : No
* Citrix
*  CGeneral Options :
* Repl ay Qut put Mde : Nor mal
* Enabl e Counters : No
* Tinmeout Value Options :
* Connect Ti meout (s) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) ;30
* Pi ng Tineout (s) 1 20
* Wait Point Tineout (s) ;30
* | nput Options :
* Conbi ne Keyboard | nput . Yes
* Conbi ne Mouse | nput : Yes
* W ndow Options :
* W ndow Verification : Yes
* W ndow Max Retries 5
* W ndow Wait Retries (ms) : 5000
* Enabl e Wldcard Title Match : Yes
*/
#define CI TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"

#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdio. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)
{
/* Declare Variables */
const char *Citri xServer
const char *CitrixPassword
const int CitrixQut put Mbde

"qaccitrix";

QUTPUT_MODE_NORMAL
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[* Citrix Wndow I nformation Objects */

G xW *CW _1 = new C xW (0x1001lc, "Warning !!", 107, 43, 427, 351);

G xW *CW _2 = new C xW (0x2001c, "Log On to Wndows", 111, 65, 418, 285);
G xW *CW _3 = new Ct xW (0x5001c, "Please wait...", 111,

CGxW *CW _4 = new C xW (0x40030, "Citrix License Warning Notice",

G xW *CW _5 = new C xW (0x4002e, "UsrLogon.Cnd", 0, 456, 161, 25);

CGxW *CW_6 = new CtxW (0x1003a, "", -2, 452, 645, 31);

G xW *CW _7 = new C xW (0x10066, "I CA Seam ess Host Agent",

G xW *CW _8 = new Ct xW (0x10052, "Program Manager", 0, 0, 641, 481);
CxW *CW_9 = new CtxW (0x10088, "", 115, 0, 405, 457);

CtxW *CW_10 new Ct xW (0x10134, "", 112, 116, 416, 248);

CtxW *CW_11
CxW *CW_12
CxW *CW_13

new Ct xW (0x7001c, "Please wait...", 111,
SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS_TYPE( "wai t f or scr eenupdat e. cpp");
Citrixlnit(1);

[* Citrix replay settings */

Ct xSet Connect Ti meout ( 60) ;

Ct xSet Di sconnect Ti neout (60) ;

Ct xSet W ndowTi meout ( 30) ;

Ct xSet Pi ngTi neout (20) ;

Ct xSet Wai t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar divat chi ng( TRUE) ;

SYNCHRONI ZE() ;

BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQutputMde);
Ct xPoi nt (202, 89); //1113936216. 354

/1 Wndow CW _1 ("Warning !!") created 1113936216. 354
Ct xWai t For W ndowCr eat e(CW _1, 1953);

DO _MBLEEP( 1859) ;
Ct xPoi nt (320, 372); //1113936218. 260

DO _MBLEEP( 47) ;
CtxClick(CW _1, 78, L_BUTTON, NONE); //1113936218. 338
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125, 198, 397, 127);

0, 0, 391, 224);

new Ct xW (0x1012e, "M crosoft Wrd", 0, 0, 649, 461);
new Ct xW (0x10176, "M crosoft Word", 162, 193, 322, 109);
112, 418, 145);

/1 Wndow CW _2 ("Log On to Wndows") created 1113936218. 479

Ct xWai t For W ndowCr eat e( CW _2, 141);
/1 Wndow CW _1 ("Warning !!") destroyed 1113936218. 479
CtxType(CW _2, “citrix"); [//1113936220.995

DO MBLEEP(2312) ;
Ot xTypeVK(CW 2, VK _TAB, NONE); //1113936221.073

DO _MBLEEP( 281)
CtxType(CW 2, "citrix"); //1113936223.104
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DO_MBLEEP(1782) ;
CtxTypeVK(CW 2, VK _TAB, NONE); //1113936223.151

DO _MBLEEP(297) ;
CtxType(CW 2, "g"); //1113936224.354

DO MVBLEEP( 718) ;

DO _MBLEEP( 1407) ;
Ct xPoi nt (243, 326); //1113936225.291

DO_NMSLEEP( 15) ;
Gt xOick(CW_ 2, 63, L_BUTTON, NONE); //1113936225. 354

DO_MSLEEP( 78) ;
/1 Wndow CW _2 ("Log On to Wndows") destroyed 1113936225. 432

/1 Wndow CW _3 ("Please wait...") created 1113936225. 510
Ct xWai t For W ndowCr eat e(CW _3, 78);

DO_MSLEEP( 78) ;
/1 Wndow CW _3 ("Please wait...") destroyed 1113936225. 588

/1 Wndow CW _4 ("Citrix License Warning Notice") created 1113936225. 651
Ct xWai t For W ndowCr eat e(CW _4, 63);

/1 Wndow CW _5 ("UsrLogon. Cmd") created 1113936225. 666

Ct xWai t For W ndowCr eat e(CW _5, 15);

DO_MSLEEP( 16) ;
/1 Wndow CW _5 ("UsrLogon. Crd") destroyed 1113936225. 682

/1 Wndow CW _6 ("") created 1113936225. 916

DO_MSLEEP(234);
/1 Wndow CW _7 ("I CA Seanl ess Host Agent") created 1113936225. 963

Ct xWai t For W ndowCr eat e(CW _7, 47);
/1 Wndow CW _8 ("Program Manager") created 1113936225. 979
Ct xWai t For W ndowCr eat e(CW _8, 16);

DO MVBLEEP( 953) ;
Ct xPoi nt (332, 299); //1113936226.963

DO_MBLEEP( 31) ;
Ctxdick(CW _7, 78, L_BUTTON, NONE); //1113936227.041

DO_MSLEEP( 63) ;
/1 Wndow CW _4 ("Citrix License Warning Notice") destroyed 1113936227. 104

DO_NMBLEEP( 328) ;
Ct xPoi nt (198, 203); //1113936227.588

DO _MBLEEP( 156) ;
CtxClick(CW _7, 63, L_BUTTON, NONE); //1113936227.651

DO _MBLEEP( 78) ;
Ct xPoi nt (208, 216); //1113936227.744
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DO _MBLEEP( 15) ;

/1 Wndow CW _7 ("ICA Seam ess Host Agent") destroyed 1113936227.744

Ct xPoi nt (266, 237); //1113936228. 260
/1 Wndow CW _9 ("") created 1113936228. 260
DO_MSLEEP(453) ;

DO_MBLEEP(3031) ;
/1 Wndow CW _9 ("") destroyed 1113936231. 291

DO_MBLEEP( 8531) ;
CtxPoint (115, 170); //1113936240. 182

DO _MBLEEP( 360) ;
Ct xDoubl eCl i ck(CW _8); // 1113936240. 338

DO MBLEEP( 78) ;
/1 Wndow CW _10 ("") created 1113936240. 463

DO MVBLEEP( 125) ;
Ct xPoi nt (243, 205); //1113936240. 619

/1 Wndow CW _11 ("M crosoft Wrd") created 1113936240. 619
Ct xWai t For W ndowCr eat e(CW _11, 156);
/1 Wndow CW _10 ("") destroyed 1113936240. 619

DO_MSLEEP( 32)
Ct xPoi nt (250, 208); //1113936240. 666

DO_MSLEEP( 15) ;
CW _11->setTitle("Docunmentl - Mcrosoft Word"); //1113936240. 869

Ct xPoi nt (296, 0);: //1113936245. 916

This comand was added to the script nanually. The size paraneters
are fromthe Citrix wi ndow creation object, and the | ast paraneter

indicates that the wait time for conpletion of this screen
update is set to 5 seconds. Note that this statenent is
pl aced before any mouse noves for that w ndow.

Ct xWai t For Scr eenUpdat e(0, 0, 649, 481, 5000);
DO_MSLEEP(2094) ;

Ct xPoi nt (56, 201); //1113936248. 260

DO_MBLEEP( 250) ;
Ctxdick(CW _11, 47, L_BUTTON, NONE); //1113936248. 307

Ot xType(CW _11, “N'); //1113936249. 760

DO_MBLEEP( 1453) ;
Ct xPoi nt (68, 213); //1113936249. 760

CtxType(CW 11, "ow I"); //1113936251. 041

DO_MBLEEP(1281) ;
CtxType(CW _11, " can type text!"); [//1113936255.119

DO_MBLEEP(4078) ;

QALoad Online Help
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DO _MBLEEP( 2766) ;

DO_MBLEEP(2094) ;
Ct xPoi nt (635, 5); //1113936260. 010

DO_MSLEEP(31) ;
axdick(CW_11, 78, L_BUTTON, NONE); //1113936260. 088

Ct xPoi nt (634, 12); //1113936260. 213
/1 Wndow CW _12 ("M crosoft Wrd") created 1113936260. 213
Ct xWai t For W ndowCr eat e(CW _12, 16);

DO_MSLEEP( 875) ;
Ct xPoi nt (325, 275); //1113936261.088

CtxCick(CW_12, 63, L_BUTTON, NONE); //1113936261. 151

DO_MSLEEP( 62) ;
/1 Wndow CW _12 ("M crosoft Wrd") destroyed 1113936261.213

DO_MSLEEP( 16) ;
/1 Wndow CW _11 ("Documentl - Mcrosoft Word") destroyed 1113936261. 229

DO MBLEEP( 1375) ;
Ct xPoi nt (385, 165); //1113936262. 963

DO_MSLEEP( 359) ;
/1 Wndow CW _8 ("Program Manager") destroyed 1113936262. 963

/1 Wndow CW _6 ("") destroyed 1113936262. 979

/1 Wndow CW _13 ("Please wait...") created 1113936263. 244
Ct xWai t For W ndowCr eat e( CW _13, 0);

DO _Set Transacti onCl eanup() ;

Ct xDi sconnect ();

END_TRANSACTI ON() ;

delete CW _1; // "Warning !'!"

delete CW_2; // "Log On to W ndows"
delete CW _3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW _5; // "UsrLogon. Crd"

delete CW _6; // ""

delete CW _7; // "ICA Seanl ess Host Agent"
delete CW _8; // "Program Manager"

delete CW _9; // ""

delete CW_10; // ""

delete CW _11; // "Mcrosoft Wrd"

delete CW _12; // "Mcrosoft Wrd"

delete CW _13; // "Please wait..."

CitrixUninit();

EXIT();

return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf 0)
{
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RR_printf("Virtual User ABORTED.");
CitrixUninit();

EXIT();

Sample: Using the Command While Recording

QALoad Online Help

The following sample shows a script with the WaitPoint command inserted at record time. Points of

interest in the script are highlighted in bold.

Sample Script
/*
* waitforscreenupdate. cpp
*
* Script Converted on April 19, 2005 at 02:44:44 PM
* CGenerated by Compuware QALoad convert nodule version 5.5.0 build 256
*
* This script contains support for the follow ng mni ddl ewares:
* - Gtrix
*/
/* Converted using the follow ng options:
* General :
* Line Split : 80 characters
* Sl eep Seconds 1
* Auto Checkpoints : No
* Citrix
*  CGeneral Options :
* Repl ay Qut put Mde : Nor mal
* Enabl e Counters : No
*  Tinmeout Value Options :
* Connect Ti meout (s) : 60
* Di sconnect Ti meout (s) : 60
* W ndow Creation Tineout (s) ;30
* Pi ng Tineout (s) ;20
* Wait Point Tinmeout (S) : 30
* | nput Options :
* Conbi ne Keyboard | nput : Yes
* Conbi ne Mouse | nput . Yes
* W ndow Options :
* W ndow Verification . Yes
* W ndow Max Retries 5
* W ndow Wait Retries (ms) : 5000
* Enabl e Wl dcard Title Match : Yes
*

~

#define Cl TRI X_CLI ENT_VERSI ON "7.100.21825"
#define Cl TRI X_| CO_VERSI ON "2.3"
#defi ne SCRI PT_VER 0x00000505UL

#i ncl ude <stdio. h>
#i ncl ude "smacro. h"

#include "do_citrix.h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

285



QALoad 5.5

extern "C'

{

286

int rhobot _scri pt (PLAYER_ | NFO *s_i nfo)

/* Declare Variables */

const
const
const

char *CitrixServer
char *Citri xPassword
int CitrixQut put Mode

"gaccitrix";

OUTPUT_MODE_NORMAL

/* Citrix Wndow I nformation Objects */
"Warning !!", 107, 43, 427, 351);

Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW
Ct xW

*OW _1
*OW _2
*OW_3
*OW _4
*OW 5
*OW_6
*OW _7
*OW_8
*OW_9
*OW _10
*OW_11
*OW_12
*COW_13

new Ct xW (0x1001c,
new Ct xW (0x2001c,
new Ct xW (0x5001c,
new Ct xW ( 0x40030,
new Ct xW (0x4002e,
new Ct xW (0x1003a,
new Ct xXW (0x10066,
new Ct xW (0x10052,
new Ct xW (0x10088,

new Ct xW (0x10134,
new Ct xW (0x1012e,
new Ct xW (0x10176,
new Ct xW (0x7001c,

"Log On to W ndows",

"Pl ease wait...",
"Citrix License Warning Notice",
0, 456,
""", -2, 452, 645, 31);

"Usr Logon. Cd",

"I CA Seanl ess Host Agent",

"Program Manager",
"", 115, 0, 405, 457);
"t 112, 116, 416, 248);
"M crosoft Word",
"M crosoft Word",

"Pl ease wait. ..

SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS_TYPE( "wai t f or scr eenupdat e. cpp") ;

Ctrixlnit(1);

/* Citrix replay settings */

Ct xSet Connect Ti neout (60) ;

Ct xSet Di sconnect Ti meout ( 60) ;

Ct xSet W ndowTi neout ( 30) ;

Ct xSet Pi ngTi meout (20) ;

Ct xSet Wi t Poi nt Ti meout ( 30) ;

Ct xSet W ndowVeri fi cati on( TRUE) ;

Ct xSet Enabl eCount er s( FALSE) ;

Ct xSet W ndowRet ri es(5, 5000);

Ct xSet Enabl eW | dcar dvat chi ng( TRUE) ;

SYNCHRONI ZE( ) ;

BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();

Ct xConnect (CitrixServer, CitrixQut

Ct xPoi nt (202, 89);

put Mode) ;

/11113936216. 354

111,

112, 418,

161, 25);

111, 65, 418, 285);

145) ;

125, 198,

0, 0, 391, 224);

0, 0, 641, 481);

-4,
162,
111,

/1 Wndow CW _1 ("Warning !!") created 1113936216. 354

Ct x\Wai t For W ndowCr eat e( CW _1,

DO _MBLEEP( 1859) ;

Q xPoi nt (320, 372); //1113936218.

DO_MBLEEP( 47) ;

QtxClick(CW 1, 78, L_BUTTON, NONE);

1953) ;

260

//1113936218. 338

-4, 649, 461);

193, 322,
112, 418,

/1 Wndow CW_2 ("Log On to Wndows") created 1113936218. 479

Ct x\Wai t For W ndowCr eat e( CW _2, 141)

1

/1 Wndow CW _1 ("Warning !!") destroyed 1113936218. 479

109);
145) ;

397,

127);
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O xType(CW _2, "citrix"); //1113936220.995

DO _MBLEEP(2312) ;
Ot xTypeVK(CW _2, VK _TAB, NONE); //1113936221.073

DO _MBLEEP( 281)
CtxType(CW 2, “"citrix"); //1113936223.104

DO MVBLEEP(1782) ;
Ot xTypeVK(CW _2, VK _TAB, NONE); //1113936223.151

DO _MBLEEP(297) :
CtxType(CW 2, "g"); //1113936224.354

DO MBLEEP( 718) ;

DO_MBLEEP( 1407) ;
Ct xPoi nt (243, 326); //1113936225. 291

DO _MBLEEP( 15) ;
QxCick(CW 2, 63, L_BUTTON, NONE); //1113936225. 354

DO_MBLEEP( 78) ;
/1 Wndow CW_2 ("Log On to Wndows") destroyed 1113936225. 432

/1 Wndow CW _3 ("Please wait...") created 1113936225.510
Ct xWai t For W ndowCr eat e(CW _3, 78);

DO_MSLEEP( 78) ;
/1 Wndow CW_3 ("Please wait...") destroyed 1113936225. 588

/1 Wndow CW _4 ("Citrix License Warning Notice") created
Ct xWai t For W ndowCr eat e(CW _4, 63);

/1 Wndow CW _5 ("UsrLogon.Cnd") created 1113936225. 666
Ct xWai t For W ndowCr eat e( CW _5, 15);

DO_MSLEEP( 16) ;
/1 Wndow CW _5 ("UsrLogon.Crd") destroyed 1113936225. 682

/1 Wndow CW_6 ("") created 1113936225. 916

DO_MBLEEP( 234) ;
/1 Wndow CW _7 ("I CA Seanl ess Host Agent") created 1113936225. 963

Ct xWai t For W ndowCr eat e(CW _7, 47);
/1 Wndow CW _8 ("Program Manager") created 1113936225. 979
Ct xWai t For W ndowCr eat e(CW _8, 16);

DO_MSLEEP( 953) ;
Ct xPoi nt (332, 299); //1113936226.963

DO_MSLEEP( 31) ;
CtxCick(CW _7, 78, L_BUTTON, NONE); //1113936227.041

DO_MSLEEP( 63) ;
/1 Wndow CW_4 ("CGitrix License Warning Notice") destroyed 1113936227. 104

DO _MBLEEP(328) ;
Ct xPoi nt (198, 203); //1113936227.588
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DO_MBLEEP( 156) ;
CtxCick(CW _7, 63, L_BUTTON, NONE); //1113936227.651

DO_MSLEEP( 78) ;
Ct xPoi nt (208, 216); //1113936227.744

DO_MBLEEP( 15) ;
/1 Wndow CW _7 ("I CA Seanl ess Host Agent") destroyed 1113936227.744

Ct xPoi nt (266, 237); //1113936228. 260
/1 Wndow CW_9 ("") created 1113936228. 260
DO_MBLEEP( 453) ;

DO_MBLEEP( 3031) ;
/1 Wndow CW _9 ("") destroyed 1113936231. 291

DO _MBLEEP(8531) ;
Ct xPoi nt (115, 170); //1113936240. 182

DO_MBLEEP( 360) ;
Ct xDoubl eCl i ck(CW _8); // 1113936240. 338

DO_MSLEEP( 78) ;
/1 Wndow CW _10 ("") created 1113936240. 463

DO _MBLEEP( 125) ;
Ct xPoi nt (243, 205); //1113936240. 619

/1 Wndow CW_11 ("M crosoft Wrd") created 1113936240. 619
Ct x\Wai t For W ndowCr eat e( CW _11, 156);
/1 Wndow CW _10 ("") destroyed 1113936240. 619

DO MBLEEP(32) ;
Ot xPoi nt (250, 208); //1113936240. 666

DO_MBLEEP( 15) ;
CW _11->setTitle("Docunentl - Mcrosoft Wrd"); //1113936240. 869

Q xPoint (296, 0); //1113936245.916

/1l This comand was added to the script by clicking on the
/1] ScreenUpdate nmessage in the nmessage panel, highlighting it,
/11 then clicking on the WaitPoint button

Ct xWai t For Scr eenUpdat e(0, 0, 481, 641, 1406);

DO_NMSLEEP( 2094) ;
Ct xPoi nt (56, 201); //1113936248. 260

DO_MBLEEP( 250) ;
Ctxdick(CW _11, 47, L_BUTTON, NONE); //1113936248. 307

Ot xType(CW _11, “N'); //1113936249. 760

DO_MBLEEP( 1453) ;
Ct xPoi nt (68, 213); //1113936249. 760

CtxType(CW 11, "ow I"); //1113936251.041
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DO_MSLEEP(1281) ;
CtxType(CW _11, " can type text!"); //1113936255.119
DO_MSLEEP(4078) ;
DO_MSLEEP( 2766) ;

DO_MBLEEP( 2094) ;
Ct xPoi nt (635, 5); //1113936260. 010

DO_MSLEEP(31) ;
axdick(CW_11, 78, L_BUTTON, NONE); //1113936260. 088

Ct xPoi nt (634, 12); //1113936260.213
/1 Wndow CW _12 ("M crosoft Wrd") created 1113936260. 213
Ct xWai t For W ndowCr eat e(CW _12, 16);

DO_MSLEEP( 875) ;
Ct xPoi nt (325, 275); //1113936261.088

CtxCick(CW_12, 63, L_BUTTON, NONE); //1113936261. 151

DO_MSLEEP( 62) ;
/1 Wndow CW _12 ("M crosoft Wrd") destroyed 1113936261.213

DO_MSLEEP( 16) ;
/1 Wndow CW _11 ("Documentl - Mcrosoft Wrd") destroyed 1113936261. 229

DO MBLEEP( 1375) ;
Ct xPoi nt (385, 165); //1113936262. 963

DO_MSLEEP( 359) ;
/1 Wndow CW _8 ("Program Manager") destroyed 1113936262. 963

/1 Wndow CW _6 ("") destroyed 1113936262. 979

/1 Wndow CW _13 ("Please wait...") created 1113936263. 244
Ct xWai t For W ndowCr eat e(CW _13, 0);

DO _Set Transacti onC eanup() ;

Ct xDi sconnect ();

END_TRANSACTI ON() ;

delete CW_1; // "Warning !'!"

delete CW_2; // "Log On to W ndows"
delete CW _3; // "Please wait..."

delete CW _4; // "Citrix License Warning Notice"
delete CW _5; // "UsrLogon. Crd"

delete CW _6; // ""

delete CW _7; // "ICA Seanl ess Host Agent"
delete CW _8; // "Program Manager"

delete CW _9; // ""

delete CW_10; // ""

delete CW _11; // "Mcrosoft Wrd"

delete CW _12; // "Mcrosoft Wrd"

delete CW _13; // "Please wait..."

CitrixUninit();
EXI T();
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return(0);
voi d abort_functi on(PLAYER | NFO *s_i nf o)
{ RR_printf("Virtual User ABORTED.");
GitrixUninit();
EXI T();
OFS Scripts

Oracle Forms Server Script Samples

You can address specific situations or resolve certain problemsby modifying converted Oracle Forms Server
(OFS) scripts. The samples shown hereinclude a description of the problem, the procedure for
implementing the modification, and samples of a modified script. Script modifications are discussed for:

Parameterization of Login Credentials
Using an ICX Ticket in an OFS Script

Parameterization of Logon Credentials

Modifying the OFS Script to Parameterize Logon Credentials

If your load testing environment for Oracle Forms Server prevents a user from being logged in multiple
times concurrently, you may need to parameterize the logon information. Thismeanscreating unique
values for the username and password of each virtual user (VU) and transaction.

To script parameters for logon information:

1. Create adatapool that containsuser names and passwords for the system you are testing.
2. Modify the script to open the datapool, read the username and password from the datapool, and
use thevaluesin the ofsSetLogonUserName() and ofsSetLogonPassWord() script commands.
Conclusion

The sample script illustrates the parameterization of logon credentials.

Sample: Parameterization of OFSLogon Credentials

The following isa sample script from an Oracle Forms Server Session that tests Oracle 10g Application
Server and uses a central datapool to ensure that username and passwords are unique. The code necessary
to parameterize the username and password isin bold.

Sample Script

/*

* sanpl e-variablization. cpp

*

* Script Converted on April 22, 2005 at 07:46:55 AM

* CGenerated by Compuware QALoad convert nodule version 5.2.0 build 230
*

* This script contains support for the follow ng niddl ewares:

*

- Oracle Forns Server
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*/
/* Converted using the follow ng options:

* General :

* Line Split : 80 characters
* Sl eep Seconds 1

* Auto Checkpoints : No

* Oracle Forns Server

* Send (Forns 6i) heartbeat every : 4 mnutes
* Sinmulate Oracle Application Login: No

* Stop for server error nessages . Yes

* Stop if server msg is matched : No

*/

#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>
extern "C' {

#i ncl ude "smacro. h"
#i ncl ude "do_OFS. h"

}

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL

#define NULL O

#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)
{

/* Declare Variables */
/1 Pointers to use for usernane and password val ues
[l returned from VARDATA().

char *usernane = NULL;
char *password =

SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE("sanpl e-vari abl i zati on. cpp");

of sSet RunOpti ons( "9i ", OFS HTTP, 4, OFS_CHECKNMSGS );

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;

/1 Requests thai QALoad Condustor send the next

/| datapool record to the script.

GET_DATA() ;

of sSHTTPSet Hdr Property(" User-Agent", "Javal.3.1l.17-internal" );
of sSHTTPSet Hdr Pr operty("Host", "hostnane.com 7778" );

of SHTTPSet Hdr Property(" Accept”, "text/htm , inmage/gif, image/jpeg, *; =2, "
"E[* Q=02 ),

of sHTTPSet Hdr Pr operty(" Connecti on", "Keep-alive" );
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of sHTTPConnect ToFor nsSer vl et (
"http://host name. com 7778/ f or 690/ f 90ser vl et ?accept Language="
"en-usé& fcnd=startsessi on" );

DO SLEEP( 1)

of SHTTPSet Li st ener Servl et Par ms( " ?i f cnd=get i nf 0& f host =dt x76852&i fi p="
"10. 15. 16. 128" );

of sHTTPConnect ToLi st ener Servl et ( "http://host name. com 7778/ f or ns90/ | 90ser vl et "
)

DO SLEEP(1);
of sHTTPSet Hdr Pr operty(" Content-type", "application/octet-streant );
of SHTTPI ni ti al For nrsConnect () ;

DO _SLEEP(1);
ofsSetlnitial Version( "RUNFORM', 1, OFS_ADD, 268, "904000" );
of sSet Scr eenResol ution( "RUNFORM', 1, OFS_ADD, 263, 96, 96);
of sSet Di spl aySi ze( "RUNFORM', 1, OFS_ADD, 264, 1280, 1024);
of sl nit Sessi onCndLi ne(" RUNFORM', 1, OFS_ADD, 265,
"server escapeParans=true nmodul e=testl.fnx userid= sso_userid=%20 sso_fornsi d="
n f n

"or msApp_ host nane. com C49C18E49987450D8A6D907 CABEFCDAC sso”

" _subDN= sso_usr DN= debug=no host= port= buffer_records=no debug_nessages=no arr"
"ay=no obr=no query_only=no qui et=yes render=no record= tracegroup= | og= term="
)
of sSet Col or Dept h( "RUNFORM', 1, OFS_ADD, 266, "256" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "0" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "255" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "65535" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "4210752" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "8421504" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "65280" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "12632256" )
of sCol or Add( " RUNFORM', OFS_ADD, 284, "16711935" )
of sCol or Add( " RUNFORM', OFS_ADD, 284, "16762880" )
of sCol or Add( " RUNFORM', OFS_ADD, 284, "16756655" );

)
)
)

1
1

1

of sCol or Add( " RUNFORM', OFS_ADD, 284, "16711680"
of sCol or Add( " RUNFORM', OFS_ADD, 284, "16777215"
of sCol or Add( " RUNFORM', OFS_ADD, 284, "16776960" );
of sSet Font Nane( "RUNFORM', 1, OFS_ADD, 383, "Dial og" );

of sSet Font Si ze( "RUNFORM', 1, OFS_ADD, 377, "900" );

of sSet Font Styl e( "RUNFORM', 1, OFS_ADD, 378, "0" );

of sSet Font Wi ght ( "RUNFORM', 1, OFS_ADD, 379, "0" );

of sSet Scal el nfo( "RUNFORM', 1, OFS_ADD, 267, 8, 20);

of sSet NoRequi r edVALi st ( "RUNFORM', 1, OFS_ADD, 291 );

of sl nit Sessi onTi neZone( "RUNFORM', 1, OFS_ENDVSG 530, "Anerical/ New York" );

PRPRRPRPRPRRPRRPRRRPR

DO_SLEEP(3);
of sSendRecv(1); //dientSeqNo=1| MsgCount =1| 1114170373. 195

of sSet W ndowLocati on( " FORMA NDOW, 6, OFS_ENDMSG 135, 0, 0);
of sSet W ndowSi ze( " FORMA NDOW, 6, OFS_ENDVSG 137, 750, 600);
of sSet W ndowSi ze( "FORMN NDOW, 6, OFS ENDMSG 137, 750, 600);

DO _SLEEP(2) ;
of sSendRecv(1); //dientSeqNo=2| MsgCount =3| 1114170375. 195

of sSet W ndowSi ze( " FORMA NDOW, 6, OFS_ENDVMSG 137, 750, 600);
DO SLEEP(1);
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of sSendRecv(1); //dientSeqNo=3| MsgCount =1| 1114170376. 242

N
/1 Get values fromthe datapool. Colum 1 contains
/1 the usernane and columm 2 the password.

N
usernane = VARDATA(1);

password = VARDATA(2);

[IRR__printf("V1=\"9%\"", usernane);

[IRR__printf("V2=\"%\"", password);

/1 Pass the usernane and password retrieved from

/1 the datapool into the OFS script conmmands that

/1 specify the login credentials.

N

of sSet LogonUser Name( "Logon", 34, OFS_ADD, 433, usernane );
of sSet LogonPassWrd( "Logon", 34, OFS_ADD, 434, password );
/| of sSet LogonUser Nane( "Logon", 34, OFS_ADD, 433, "scott" );
/| of sSet LogonPassWord( "Logon", 34, OFS_ADD, 434, "tiger" );

of sSet LogonDat abase( "Logon", 34, OFS_ENDMSG 435, "dbinstance"

DO_SLEEP( 10) ;
of sSendRecv(1); //dientSeqNo=4| MsgCount =1| 1114170385. 898

of sAct i vat eW ndow( "W NDOW START APP", 11, OFS ENDVBG 247 );
of sFocus( "BUTTON', 52, OFS ENDVBG, 174 );

DO _SLEEP(1);
of sSendRecv(1); //dientSeqNo=5| MsgCount =2| 1114170387. 289

of sShowW ndow( "W NDOW START APP", 11, OFS_ENDMBG, 173 );

DO SLEEP(1);
of sSendRecv(1); //dientSeqNo=6| MsgCount =1| 1114170388. 305

of sSet W ndowSi ze( " FORMA NDOW, 6, OFS_ENDVMSG 137, 750, 600);

DO _SLEEP(1);
of sSendRecv(1); //dientSeqNo=7| MsgCount =1| 1114170389. 320

of sRenoveFocus( "BUTTON', 52, OFS_ENDMSG 174 );
of sFocus( "BUTTON', 54, OFS_ENDMSG 174 );

DO SLEEP(2) ;
of sSendRecv(1); //dientSeqNo=8| MsgCount =2| 1114170391. 742

of s ickButton( "BUTTON', 54, OFS ENDVBG, 325 );

DO _SLEEP(1);
of sSendRecv(1); //dientSeqNo=9| MsgCount =1| 1114170392. 773

of SHTTPDi sconnect () ;
END_TRANSACTI ON( ) ;

EXIT();
return(0);

id abort_function(PLAYER_| NFO *s_i nf o)

RR_printf("Virtual User ABORTED.");
EXIT();
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Using an ICX Ticket in an OFS Script

Modifying the OFS Script to Use an ICX Ticket

Some Oracle Forms (OFS) environments use a unique cookie, called an ICX ticket, to identify sessions.
When ICX tickets are present, you must make changesto the QALoad script in order to replay
successfully.

To modify the script:

Modify QALoad Universal scriptsto extract the ICX ticket from WWW middleware traffic and passthat
value to the OFSmiddleware.

Conclusion

The sample script illustratesusing an ICX ticket in an OFSscript.

Sample: Using an ICX Ticket in an OFS Script

The following is a script sample of a Universal session WWW/OFSscript. It tests an Oracle Forms 6i
environment (socket mode), where an ICX Ticket cookie must be retrieved from the WWW command and
used in an OFScommand later in the script. In thiscase, the validation of the script initially failswith the
following error:

Sample: Original Script
VU 0 : Line: 494, ofsSendRecv( 2 ) //dientSegNo=4| MsgCount =0

VU 0 : Line: 494, OFS-ERROR-032 - Failed because the server sent this error nessage: APP-
FND- 01931: Your session is no |longer valid or your logon information could not be
reest abl i shed from your session.

VU 0 : Stopping HeartBeat...

VU 0 : Line 494, Exception in function of sSendRecv:
com conpuwar e. gacent er . qal oad. QALoadBaseScri pt. QALoadExcepti on: Line: 494, OFS-ERROR-032 -
Fai | ed because the server sent this error nessage: APP-FND 01931: Your session is no |onger
valid or your logon information could not be reestablished fromyour session. at
com conpuwar e. gacent er . qal oad. Do_Webf or ms. Root Handl er. exi t OnErr or (Unknown Source) at
com conpuwar e. gacent er. qal oad. Do_Webf or ns. Socket Connect i on. socket SendRecv( Unknown Sour ce)
at com conpuwar e. gacent er. gal oad. Do_Webf or ns. RunFor m sendRecv( Unknown Source) at
com conpuwar e. gacent er . qal oad. Do_Webf or ns. Or acl eFor nms. of sSendRecv( Unknown Sour ce)

VU O : Line 494, EXIT
However, awarning is generated by QALoad during the conversion processthat isput in the script:
/***** \/\ARNI ’\KB *k Kk k%

icx_ticket found in INITIAL_CMDLI NE. Add of sSet| CXTi cket () or Oracl eAppsLogin().

*****/
Thereisacookiethat isneeded by OFSfrom one of the earlier WWW requests:
HTTP/ 1.0 200 K

Date: Fri, 22 Apr 2005 15:59:33 GVl

Server: Oracle HTTP Server Powered by Apache/1.3.19 (Unix) nod_fastcgi/2.2.10
nmod_oprocngr/ 1.0 nod_perl/1.25

Cont ent - Lengt h: 4826
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Set - Cooki e: WF_WORKLI ST_MODE=- 1; pat h=/

Set - Cooki e: bas112 vi s11i =DECC7C3C58F62B42; pat h=/ ; domai n=. conpuwar e. com
Connection: close

Content - Type: text/htm ; charset=I SO 8859-1

Sample: Modified Script

Once the cookieis extracted and passed to the OFSmiddleware using the ofsSetICXTicket() script
command, the script should replay successfully. In the example below, changesarein bold.
/*

*

sanpl e_uni vi cx. cpp

Script Converted on April 22, 2005 at 10: 44:58 AM
Cener at ed by Compuware QALoad convert nodule version 5.2.0 build 230

This script contains support for the follow ng m ddl ewares:
- Oracle Forns Server
- WwW
/
Converted using the follow ng options:
Gener al :
Line Split : 80 characters
Sl eep Seconds 1
Aut o Checkpoints : No
Oracl e Fornms Server
Send (Forns 6i) heartbeat every : 4 mnutes
Sinmul ate Oracle Application Login: No
Stop for server error nessages Yes
Stop if server msg is matched No
WAV
Form Fi el d Comments : No
Anchors as Conments : No
Client Maps as Commrents No
Debug Comment s No
Doc Title Verification : Yes
Conpare By : Entire Docunent Title

Baud Rate Emul ation No
Enabl e Refresh No
Encode DBCS Characters No
Cache . No
Dynanmi ¢ Redi rect . Yes
Dynam ¢ Cooki es : Yes
Process Subrequests . Yes
Persi stent Connecti ons . Yes
Max Concurrent Connection 2
Max Connection Retries 4
Server Response Ti nmeout . 120
HTTP Versi on Detection : Auto
Acti veDat a . Yes
| PSpoofi ng : No
Stream ng Medi a : No
Host names as | P Addresses No
Strip All Cooki es From Requests No
Traffic Filters No

E I ST I S N BN N N S I N N R S S S I T N I . S N S R N B N B N I

/
#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>
#i ncl ude "Uni versal Script.h"

#i ncl ude "do_www. h"
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extern "C' {
#i ncl ude "smacro. h"
#i ncl ude "do_OFS. h"

}

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)
{

/* Declare Variables */
int i;

char *Field[1];

char *Anchor[ 1];

char *ActionURL[ 1];
char *p;

char | CX_Ticket[100];
char * pTicket;

SET_ABORT_FUNCTI ON( abort _function);
DEFI NE_TRANS_TYPE( " sanpl e_uni vi cx. cpp");
of sSet RunOptions( "6i", OFS_SOCKET, 4, OFS_CHECKMSGS );
for(i=0;i<1;i++)
Fi el d[i]=NULL;
for(i=0;i<1;i++)
Anchor [i]=NULL;
for(i=0;i<1;i++)
ActionURL[i]=NULL;

DO InitHttp(s_info);
DO Set Ti meout (120); /* Maximumtinme to wait for an HTTP Reply */

DO _SaveRepl yType("text/; application/x-javascript"); /* Save replies of these types */

SYNCHRONI ZE( ) ;
BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();

DO_Set MaxBr owser Thr eads( 2) ;

DO_Set Maxi munRet ri es(4);

DO _UsePer si st ent Connecti ons( TRUE) ;
DO_Aut omat i cSubRequest s( TRUE) ;

DO _Dynani cCooki eHandl i ng( TRUE) ;

DO Dynam cRedi r ect Handl i ng( TRUE) ;
DO_Cache( FALSE) ; /* Disable cache */
DO _HTTPVer si on( " Aut0") ;

/* Request: 1 */
DO_Set Checkpoi nt Nane("http://server: 7779/ - chkpt: 1");
DO Http("GET http://server: 7779/ HTTP/ 1.0\r\n"
"Accept: image/gif, imagel/x-xbitmap, inmage/jpeg, imagel/pjpeq,

"appl i cation/vnd. ns-excel, application/vnd. ns-powerpoint, application/nsword"

", ¥/ *\r\n"

"Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

);
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DO VerifyDocTitle("Oracl e9i AS - Wl come”, TITLE);

DO _Get Anchor HREF( "Forns 6i - Socket Mode with | CX Ticket; For Convert Option -
"Oracl eAppsLogin: URL ="
"http://server2.com 8002/ pl s/vi sl1li/oracl enypage. homre; LOG N ="
"nf g/ wel come; PORT = 9002", &Anchor[0]);

/* Request: 2 To: Forns 6i - Socket Mode with | CX Ticket;For Convert Option -
Oracl eAppsLogin: URL =

http://server2.com 8002/ pl s/ vislli/oracl enypage. home; LOE N = nf g/ wel cone; PORT

9002 From O acle9i AS - Wl cone */

/* Vari abl e: Anchor000 links to: Forns 6i - Socket Mbde with I CX Ticket; For Convert

Option - O acl eAppsLogin: URL =

http://server2.com 8002/ pl s/ vi slli/oracl enypage. home; LOE N = nf g/ wel cone; PORT

9002 on page: Oracl e9i AS - Wl conme */

DO_Set Val ue(" Anchor 000", Anchor[0]);

DO_Set Checkpoi nt Nane("Forns 6i - Socket Mbde with I CX Ticket; For Convert Option "
"- Oracl eAppsLogin: URL ="
"http://server2.com 8002/ pl s/vislli/oracl enypage. honre; LOG N ="
"nf g/ wel come; PORT = 9002 - chkpt: 2");

DO Htt p(" GET {*Anchor 000} HTTP/1.0\r\n"
"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,

"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"

", *[*\r\n"

"Referer: http://server:7779/\r\n"

"Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

)
DO VerifyDocTitle("Oracle Applications Login", TITLE);
DO _Get For mAct i onSt at enent (FORM 1), &ActionURL[O0]);
DO_Get For nVval ueByName( FORM 1), "hi dden", "rnode", 1, &Field[O0]);

/* Request: 3 From Oacle Applications Login */

DO _Set Val ue("action_statenent0", ActionURL[O0]);

DO Set Val ue("i _1", "nfg");

DO _Set Val ue("i_2", "wel cone");

DO _Set Val ue("rnode", Field[O0]);

DO _Set Val ue("honme_url ", ""

"htt p¥BAYRFY2Fser ver 2. con¥8A800292FOA HTMLY%2FUSY2FI CXI NDEX. ht nf

)

DO _Set Checkpoi nt Nane("http://server2.com 8002/ pl s/ vi sl1li/oracl emypage. hone "
"- chkpt: 3");

DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA _HTM./ webt ool s/i mages/ t ool bar _di vi der."

"gif"
)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/ i mages/t ool bar _i con_hel p. "
n gi f n

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/i nages/t ool bar _i con_hel p_active. "
"gif"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/ i mages/t ool bar _i con_hel p_di sabl ed. "
n gi f n
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)

DO_Addi ti onal SubRequest ("http://server2.com 8002/ CA_MEDI A/ FNDEXI T. gi f"
)

DO_Addi ti onal SubRequest ("http://server2.com 8002/ CA_MEDI A/ FNDMANCOP. gi f"

)
DO Http("POST {*action_statement0} HTTP/1.0\r\n"
"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,
"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
", %[\ r\n"
"Referer: http://server2.com 8002/ QA HTM./ US/ | CXI NDEX. ht M r\ n"
"Accept - Language: en-us\r\n"
"Content - Type: application/x-ww-formurl encoded\r\n"
"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"
"Content-Length: {*content-Ilength}\r\n"
"Pragma: no-cache\r\n\r\n{i 1}&{i _2}&{rnode}& hone_url}{*crnl}"
)

N e I
/1l Get the ICX Ticket fromthe HTTP headers of the response
/1 to this WNMVrequest. Print out the value to verify the

/] val ue.
e
p = DO _Get Uni queString( "basl112 vislli=", ";" );

strcpy( ICX_Ticket, p);
pTi cket =1 CX_Ti cket ;

RR prl ntf("*********************************************************************")-
pR— 1

RR_printf("ICX_Ticket=\"%\"\n", |CX_ Ticket);

RR prl ntf("*********************************************************************")-
pR— 1

/] Set the ICX ticket in the OFS middleware. The |ICX
/1 ticket is used to replace the ticket contained in the
/1 of sl nitSessionCndLi ne() command.

of sSet | CXTi cket ( &pTi cket) ;

/* Request: 4 */
DO_Set Checkpoi nt Nane("http://server2.com 8002/ - chkpt: 4");
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA _HTM./ webt ool s/ FNDLWAPP. gi f"
)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_HTM./ webt ool s/ i mages/ cont ai ner _bottom | eft."
n gi f n

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/i nages/ cont ai ner _bottomright."
"gif"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/ i mages/ contai ner _top_l eft_tabs."
n gi f n

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/i nages/ cont ai ner _top_ri ght_tabs."
"gif"

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_HTM./ webt ool s/i mages/ pi xel _col or3. gi f"
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DO_Addi ti)é)nal SubRequest (""

"http://server2.com 8002/ QA_HTM./ webt ool s/i mages/ pi xel _col or4. gi f"
DO_Addi ti)é)nal SubRequest (""

"http://server2.com 8002/ QA_HTM./ webt ool s/ i mages/ pi xel _col or6. gi f"
DO_Addi ti)é)nal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/ i mages/ pi xel _gray2. gi f"
DO_Addi ti)é)nal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/ i mages/ pi xel _gray5. gi f"
DO_Addi ti)bnal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/i nages/tab_edit _icon.gif"
DO_Addi ti)bnal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/ i nmages/tab_|l eft _non_sel ected. "
"gif"
)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA _HTM./ webt ool s/i mages/tab_l eft_sel ected.”
n gi f n
)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA _HTM./ webt ool s/i nages/tab_ri ght _non_sel ected."
"gif"
)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_HTM./ webt ool s/i mages/tab_right_sel ected.”
n gi f n
)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA _HTM./ webt ool s/ i mages/tool bar _left.gif"
)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _HTM./ webt ool s/i nages/tool bar_right.gif"
)
DO Http("GET http://server2.com 8002/ HTTP/1.0\r\n"
"Accept: */*\r\n"
"Referer:
"http://server2.com 8002/ pl s/vislli/oracl enypage. home\r\ n"
" Accept - Language: en-us\r\n"
"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

)
DO VerifyDocTitle("Oracle Applications Rapid Install", TITLE);
/* Request: 5 */
DO _Set Val ue( "I CX_TI CKET", "");
DO_Set Val ue(" RESP_APP", "INV");
DO_Set Val ue( " RESP_KEY", "I NVENTORY");

DO_Set Val ue(" SECCGRP_KEY", "STANDARD');
DO_Set Checkpoi nt Nang(""
"http://server2.com 8002/ pl s/vislli/fnd_icx_|aunch. runforms -
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"chkpt: 5");

DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/j aval/ aw / Keyboar dFocusManager . cl ass"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/fnd/jar/fndbalishare."

"jar"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/ or acl e/ ewt / | wAWI/ Buf f er edAppl et Beanl nfo. "

"cl ass"

)i
DO_Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/ or acl e/ ewt / popup/ PopupAppl et Beanl nfo. "

"cl ass"
)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _JAVA/ or acl e/ ewt / swi ng/ JBuf f er edAppl et Beanl nfo. "
"cl ass"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/ or acl e/ f or ns/ engi ne/ Mai nBeanl nfo. "

"cl ass"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/ sun/ beans/ i nf os/ Buf f er edAppl et Beanl nfo. "

"cl ass"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA _JAVA/ sun/ beans/i nf os/ JBuf f er edAppl et Beanl nfo. "

"cl ass"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/ sun/ beans/i nf os/ Mai nBeanl nf o. cl ass"

)
DO _Addi ti onal SubRequest (""

"http://server2.com 8002/ QA_JAVA/ sun/ beans/ i nf os/ PopupAppl et Beanl nfo. "
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"cl ass"

)

DO Http("GET http://server2.com 8002/ pl s/vislli/fnd_icx_|l aunch. runforms?{l CX_TI CKET}"
" &{ RESP_APP} & RESP_KEY} & SECGRP_KEY} HTTP/ 1.0\r\n"
"Accept: */*\r\n"
"Accept - Language: en-us\r\n"
"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

)
DO VerifyDocTitle("Oracle Applications 11i", TITLE);

/* Request: 6 */

DO_Set Checkpoi nt Nane(""
"http://server2.com 8002/ QA JAVA/ oracl e/ fornms/registry/ Registry."
"dat - chkpt: 6");

DO Htt p(" GET "
"http://server2.com 8002/ QA JAVA/ oracl e/ forms/regi stry/ Registry."
"dat HTTP/1.0\r\n"



"User-Agent: Javal.l.8.16\r\n"

)

/* Request: 7 */
DO_Set Checkpoi nt Nane(""
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ccept: text/htm, inmage/gif, inmage/jpeg, *; q=.2, */*; g=.2\r\n\r\n"

"http://server2.com 8002/ QA _JAVA/ or acl e/ apps/fnd/fornsC ient/ O acl eApplications.”

"dat - chkpt: 7");

DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi

a/ af apps. gi f"

a/afattach.gif"

alafclps.gif"

a/afcl psa.gi f"

alafclrall.gif"

alafclrrw. gi f"

alafclsfrmgif"

a/ af copy.gif"

alafcut.gif"

a/afdel rw. gi f"

alafedit.gif"

a/affind.gif"

alaffldtls.gif"

al/ af hel p.gi f"

a/afinsrw.gif"

alaflleft.gif"

alaflright.gif"

a/ afnav. gi f"

a/afnavig.gi f"
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)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ af nxtstp.gi f"

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ af paste. gi f"

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ afprint.gif"

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ af rsp115. gi f"

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ af save. gi f"

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ aftrans. gi f"

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ CA_JAVA/ or acl e/ apps/ nedi a/ af xpnd. gi f"

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ af xpnda. gi f"

)i
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ nedi a/ af xpndc. gi f"

)
DO _Addi ti onal SubRequest (""
"http://server2.com 8002/ QA _JAVA/ or acl e/ apps/ nedi a/ af zoom gi f"
)
DO Http(" CET "
"http://server2.com 8002/ QA_JAVA/ or acl e/ apps/ fnd/fornsC i ent/ O acl eApplications.”
"dat HTTP/1.0\r\n"
"User-Agent: Javal.l1.8.16\r\n"
"Accept: text/htm, inmage/gif, image/jpeg, *; g=.2, */*; g=2\r\n\r\n"

)
of sConnect ToSocket (" 10. 10. 0. 167", 9002 );
of sSetlnitial Version( "RUNFORM', 1, OFS_ADD, 268, "60818" );
of sSet Scr eenResol ution( "RUNFORM', 1, OFS_ADD, 263, 96, 96);
of sSet Di spl aySi ze( "RUNFORM', 1, OFS _ADD, 264, 1280, 1024);

/***** mRNl ’\KB *kk k%
icx_ticket found in INITIAL_CMDLI NE. Add of sSet| CXTi cket () or Oracl eAppsLogin().
*****/
of sl nit Sessi onCdLi ne(" RUNFORM', 1, OFS_ADD, 265,
"server nodul e=/oracl e/ appl/vislliappl/fnd/11.5.0/forns/US/ FNDSCSGN useri d=APPLS"
"YSPUB/ PUB@i s11i fndnam=APPS config='bas112_vislli' icx_ticket=".903869489" re"
"sp="I NV/ | N\VENTORY' secgrp=' STANDARD "
)
of sSet Col or Dept h( "RUNFORM', 1, OFS_ADD, 266, "256" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "0" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "255" );
of sCol or Add( " RUNFORM', OFS_ADD, 284, "65535" );
of sCol or Add( " RUNFORM' OFS_ADD, 284, "4210752" );
of sCol or Add( " RUNFORM' OFS_ADD, 284, "8421504" );
of sCol or Add( " RUNFORM' OFS_ADD, 284, "65280" );
of sCol or Add( " RUNFORM' OFS_ADD, 284, "12632256"
of sCol or Add( " RUNFORM' OFS_ADD, 284, "16711935"
of sCol or Add( " RUNFORM' OFS_ADD, 284, "16762880"
of sCol or Add( " RUNFORM' OFS_ADD, 284, "16756655"
of sCol or Add( " RUNFORM' OFS_ADD, 284, "16711680"
of sCol or Add( " RUNFORM' OFS_ADD, 284, "16777215"
of sCol or Add( " RUNFORM' OFS_ADD, 284, "16776960"
of sSet Font Nane( " RUNFORM', 1, OFS_ADD, 383, "Dial og"
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of sSet Font Si ze( "RUNFORM', 1, OFS_ADD, 377, "900" );

of sSet Font Styl e( "RUNFORM', 1, OFS_ADD, 378, "0" );

of sSet Font Wi ght ( "RUNFORM', 1, OFS_ADD, 379, "0" );

of sSet Scal el nfo( "RUNFORM', 1, OFS_ADD, 267, 9, 18);

of sSet Requi redVALi st ( "RUNFORM', 1, OFS _ADD, 291 );

of sSet PropertyString("RUNFORM', 1, OFS_ADD, 510,
"NLS_LANG=' AMERI CAN_AMERI CA. \EE8| SO8859P1' FORMS60_USER_DATE_FORMAT="
" FORMS60_USER DATETI ME_FORVAT=' DD- MON- RRRR HH24: M : SS' NLS_DATE_LANGUAGE=' AMERI "
"CAN NLS SORT='BI NARY" NLS_NUMERI C_ CHARACTERS='.,'"

)

of sl ni t Sessi onTi neZone( "RUNFORM', 1, OFS_ENDVMSG 527, "EST" );

of sSendRecv(1); //dientSeqNo=1| MsgCount =1| 1114181041. 445

of sSet W ndowLocat i on( " FORMA NDOW, 6, OFS_ENDMSG 135, 0, 0);

of sSet W ndowSi ze( " FORMA NDOW, 6, OFS_ENDVSG 137, 250, 120);

of sSet W ndowLocati on( "Object Properties", 11, OFS _ENDMSG, 135, 307, 269);
of sSet W ndowLocati on( "Progress", 15, OFS_ENDMSG 135, 288, 336);

of sSet W ndowLocati on( "Renane Label ", 20, OFS_ENDVMSG 135, 192, 192);
of sSet W ndowLocati on( "Launch", 24, OFS _ENDMSG, 135, 192, 192);

of sSet W ndowSi ze( "FORMN NDOW, 6, OFS ENDMSG 137, 250, 120);

of sSet Propertyl nteger ( "CUSTOMCONTROL", 54, OFS_ADD, 1, "21002" );

of sSet Propertyl nteger ( "CUSTOMCONTROL", 54, OFS ADD, 1, "0" );

of sSet PropertyStringArray( "CUSTOMCONTROL", 54, OFS ENDMSG 1, "0" );
of sSet W ndowSi ze( "FORMN NDOW, 6, OFS_ENDMSG 137, 1280, 1024);

of sSet W ndowSi ze( " FORMA NDOW, 6, OFS_ENDVMSG 137, 1280, 1024);

of sSendRecv(1); //dientSeqNo=2| MsgCount =10| 1114181041. 445

of sSendRecv(2); //dientSeqNo=3| MsgCount =0| 1114181041. 633
of sSendRecv(2); //dientSeqNo=4| MsgCount =0| 1114181043. 961

of sSet Sel ecti on( "TEXTFI ELD', 89, OFS_ADD, 195, 0, 0);

of sSet Cur sor Posi ti on( "TEXTFI ELD', 89, OFS_ENDMSG 193, "0" );
of sSet W ndowSi ze( "NAVI GATOR', 28, OFS _ENDMSG 137, 670, 432);
of sSet W ndowSi ze( "NAVI GATOR', 28, OFS_ENDMSG, 137, 670, 600);
of sSet W ndowLocati on( "NAVI GATOR', 28, OFS_ENDMSG, 135, 55, 0);
of sSet W ndowLocati on( "NAVI GATOR', 28, OFS ENDVMSG 135, 55, 46);
of sShowW ndow( " NAVI GATOR', 28, OFS_ENDMSG 173 );

of sActi vat eW ndow( "NAVI GATOR', 28, OFS_ENDMSG, 247 );

of sFocus( "TEXTFI ELD', 89, OFS_ENDMSG, 174 );

of sSendRecv(2); //dientSeqNo=5| MsgCount =8| 1114181044. 258

of sSendRecv(2); //dientSeqNo=6| MsgCount =0| 1114181045. 305

of sSet Sel ecti on( "TEXTFI ELD', 89, OFS _ENDMSG, 195, 0, 0);
of sSet W ndowsSi ze( "FORMA NDOW, 6, OFS _ENDMSG, 137, 1280, 1024);
of sSendRecv(1); //dientSeqNo=7| MsgCount =2| 1114181045. 320

of sRenoveFocus( " TEXTFI ELD', 89, OFS_ENDMSG 174 );
of sFocus( "TLI ST", 95, OFS_ENDMSG, 174 );
of sSendRecv(1); //dientSeqNo=8| MsgCount =2| 1114181058. 445

DO _SLEEP(13);

of sLi stltenVal ue( "TLIST", 95, OFS_ENDMSG 131, "0" ); /*Itemvalue = 1. View Quantities
On- hand*/

of sSendRecv(1); //dientSeqNo=9| MsgCount =1| 1114181058. 555

of sRenoveFocus( "TLIST", 95, OFS_ENDMSG, 174 );
of sFocus( "TEXTFI ELD', 89, OFS_ENDMSG 174 );
of sSendRecv(1); //dientSeqNo=10| MsgCount =2| 1114181058. 664

of sRenoveFocus( "TEXTFI ELD', 89, OFS_ENDMBG 174 );
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of sFocus( "TLIST", 95, OFS_ENDMSG 174 );
of sActivatelListltem( "TLIST", 95, OFS_ENDVMSG 341, "0" );
of sSendRecv(1); //dientSeqNo=11| MsgCount =3| 1114181060. 086

of sRenoveFocus( "TLIST", 95, OFS_ENDMSG, 174 );
of sFocus( "TEXTFI ELD', 89, OFS_ENDMSG 174 );
of sSendRecv(2); //dientSeqNo=12| MsgCount =2| 1114181060. 492

of sSet Sel ecti on( "TEXTFI ELD', 269, OFS_ADD, 195, 0, 0);

of sSet Cur sor Posi ti on( "TEXTFI ELD', 269, OFS_ENDMSG 193, "0" );

of sRenoveFocus( "TEXTFI ELD', 89, OFS_ENDMBG 174 );

of sFocus( "TEXTFI ELD', 269, OFS_ENDMSG 174 );

of sDeActi vateW ndow "Find On_hand Quantities", 161, OFS_ENDVMSG 247 );
of sSendRecv(2); //dientSeqNo=13| MsgCount =4| 1114181060. 695

of sLOVRequest Rowm( "LI| STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 1, 1);
of sSLOVRequest Rowm( " LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 2, 1);
of sLOVRequest Rowm( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 3, 1);
of sSLOVRequest Rowm( " LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 4, 1);
of sLOVRequest Rowm( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 5, 1);
of sSLOVRequest Rowm( " LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 6, 1);
of sLOVRequest Rowm( "LI| STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 7, 1);
of sSLOVRequest Rowm( " LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 8, 1);
of sLOVRequest Rowm( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 9, 1);

of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 10, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 11, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 12, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 13, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 14, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 15, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 16, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 17, 1);
of sLOVRequest Row( "LI STVALUESDI ALOG', 274, OFS_ENDMSG, 451, 18, 1);
of sSendRecv(1); //dientSeqNo=14| MsgCount =18| 1114181061. 289

of sSet W ndowLocati on( "Object Properties", 124, OFS_ENDMSG 135, 307, 269);
of sSet W ndowLocati on( "Sort Data", 128, OFS _ENDMSG 135, 307, 269);

of sSet W ndowLocati on( "Cal endar", 132, OFS_ENDVMSG 135, 96, 96);

of sSet W ndowLocati on( "Progress", 136, OFS_ENDMSG, 135, 288, 336);

of sSet W ndowLocati on( "Autosize Al", 141, OFS_ENDMSG, 135, 307, 269);

of sSet W ndowLocati on( "Fol der Query", 145, OFS _ENDMSG, 135, 240, 216);

of sSet W ndowLocati on( "Save Fol der", 149, OFS_ENDMSG 135, 269, 307);

of sSet W ndowLocati on( "Change Pronmpt", 153, OFS _ENDMSG 135, 269, 326);

of sSet W ndowLocati on( "Fol der Tool s", 157, OFS_ENDMSG, 135, 240, 144);

of sSendRecv(1); //dientSeqNo=15| MsgCount =9| 1114181061. 289

of sActivateWndow( "Find On_hand Quantities", 161, OFS_ENDMSG 247 );
of sSLOVSel ection( "LISTVALUESDI ALOG', 274, OFS_ENDVSG 450, "3" );
of sSendRecv(1); //dientSeqNo=16] MsgCount =2| 1114181065. 758

DO _SLEEP(4) ;

DO _SLEEP(7) ;
of sSendRecv(2); //dientSeqNo=17| MsgCount =0| 1114181075. 195

of sSet Sel ecti on( "TEXTFI ELD', 269, OFS_ADD, 195, 0, 3);
of sSet Cur sor Posi ti on( "TEXTFI ELD', 269, OFS _ENDMSG 193, "3" );
of sSet W ndowLocation( "Item On_hand Quantities", 173, OFS _ENDMSG, 135, 29, 29);

of sSet W ndowLocati on( "Revision On_hand Quantities", 177, OFS_ENDMSG 135, 58,
58);

of sSet W ndowLocati on( "Subi nventory On_hand Quantities", 181, OFS_ENDMSG 135, 87
, 87);
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of sSet W ndowLocati on( "Detail ed On_hand Quantities", 185, OFS _ENDMSG 135, 116,
116);

of sSet W ndowLocati on( "Lot On_hand Quantities", 169, OFS_ENDVSG 135, 145, 145);

of sSet W ndowLocation( "Serial On_hand Quantities", 165, OFS_ENDMSG 135, 174,
174);

of sCl oseWndow( "Find On_hand Quantities", 161, OFS_ENDMSG 216 );

DO _SLEEP(2) ;
of sSendRecv(1); //dientSeqNo=18| MsgCount =8| 1114181077. 570

of sFocus( "BUTTON', 73, OFS_ENDMSG 174 );

of sActi vat eW ndow( "NAVI GATOR', 28, OFS_ENDMSG, 247 );
of sRenoveFocus( "BUTTON', 73, OFS_ENDMSG 174 );

of sFocus( "TEXTFI ELD', 89, OFS_ENDVMSG 174 );

DO _SLEEP(1);
of sSendRecv(1); //dientSeqNo=19| MsgCount =4| 1114181078. 930

of sCl oseW ndow( " NAVI GATOR', 28, OFS_ENDMSG 216 );
of sSendRecv(1); //dientSeqNo=20| MsgCount=1|1114181080. 102

of sDeActi vat eW ndow "NAVI GATOR', 28, OFS_ENDMSG, 247 );
of sSendRecv(1); //dientSeqNo=21| MsgCount=1| 1114181080. 102

DO _SLEEP(1);

of sSet Propertyl nteger ( "CUSTOMCONTROL", 293, OFS_ADD, 1, "20002" );
of sSet Propertyl nteger ( "CUSTOMCONTROL", 293, OFS_ENDVSG 1, "0" );
of sSendRecv(1); //dientSeqNo=22| MsgCount =1| 1114181080. 680

of sActi vat eW ndow( "NAVI GATOR', 28, OFS_ENDMSG, 247 );
of sSendRecv(2); //dientSeqNo=23| MsgCount =1| 1114181080. 867

of sSet Propertyl nteger( "FORMN NDOW, 6, OFS ENDMSG 130, "1" );
of sSendRecv(3); //dientSeqNo=24| MsgCount =1| 1114181080. 867

of sSocket Di sconnect () ;

DO _Set Transacti onC eanup() ;

/* Clear up sonme internal storage used for DO _SetVal ue() */
DO Htt pd eanup();

for(i=0; i<l; i++)

{

free(Field[i]);

Fi el d[i]=NULL;

for(i=0; i<l; i++)

{
free(Anchor[i]);
Anchor [i]=NULL;
}

for(i=0; i<l; i++)

{
free(ActionURL[i]);
ActionURL[i]=NULL;
}

END_TRANSACTI ON( ) :
DO FreeHttp();

EXIT();
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return(0);

voi d abort_functi on(PLAYER | NFO *s_i nf 0)

{
RR_printf("Virtual User ABORTED.");
DO FreeHttp();
EXIT();

}

Using HTTP Cookies and ICX Ticketsin an OFS Script

Using HTTP Cookiesand ICX Ticketsin an OFS Script

Some Oracle Forms environments use a unique cookiesto identify sessionsrequiring changesto be made
to the QALoad script in order to replay successfully.

Scripting

In caseslike these, QALoad Universal scriptsneed to be modified to extract the ICX ticket and any other
required cookies from WWW middleware traffic and to passthem to the OFSmiddleware.

Example

The following isa script sample of a Universal session WWW/OFS script testing an Oracle Forms 6i
environment (servliet mode) where an ICX Ticket cookie needsto be retrieved from the WWW command
and used in an OFScommand later in the script.

This server environment hastwo cookiesthat must beretrieved from the WWW traffic in order to passit
into the OFSmiddleware: JServSessionldrootbasl14 and nvis510. Once these cookies are extracted and
passed to the OFSmiddleware, the script should replay successfully.

In the example below, changesare shown in bold.
/*
* This script is a sanple Universal OFS (Servlet node) / WNWVscript

* that shows exanples of setting cookies and setting the ICX ticket.

*

* This script contains support for the follow ng m ddl ewares:

* - Oracle Forns Server
* - VWW
*/

/* Converted using the follow ng options:

* General :

* Line Split : 80 characters
* Sl eep Seconds 1

* Auto Checkpoints : No

* Oracle Forns Server

* Sinulate Oracle Application Login: No

* Stop for server error messages . Yes
* Stop if server msg is matched : No
* WAW
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* Form Field Comrents No

* Anchors as Comments No

* Client Maps as Comments No

*  Debug Coments No

* Doc Title Verification : Yes

* Conpare By : Entire Docunent Title

*  Baud Rate Emul ation

* Enabl e Refresh

No
No
* Represent CIK as Cctal Characters: No
* Cache No

No

* Dynam c Redirect

* Dynami ¢ Cooki es : Yes
* Process Subrequests : Yes
* Persistent Connections : Yes
* Reuse SSL Session ID : Yes
* Max Concurrent Connection D2

* Max Connection Retries T4

* Server Response Ti nmeout . 120
* HTTP Version 1.1
*  Proxy HTTP Version 0 1.0
* ActiveData : Yes

* | PSpoofing
* Streami ng Media
* Hostnanmes as | P Addresses

* Strip Al Cookies From Requests

& &6 686 &

* Traffic Filters
*/
#defi ne SCRI PT_VER 0x00000505UL
#i ncl ude <stdi o. h>
#i ncl ude "Uni versal Script. h"
#i ncl ude "do_www. h"
extern "C' {

#i ncl ude "smacro. h"

#i ncl ude "do_OFS. h"

}

/* set function to call on abort*/

voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f
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extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)
{

/* Declare Variables */
int i;

char *Field[3];

char *Anchor[ 2] ;

char *ActionURL[ 1];

char *sessionid = NULL; // JServSessionl dbasl114 cookie
char *nvi s510 = NULL; // nvis510 cookie

char *cooki eHeader Val ue = NULL; // conbi ned cooki e
char *icx_ticket = NULL;

char buf[512]; // used for formatting of cndline,

/1 URL paraneters

SET_ABORT_FUNCTI ON( abort _functi on);

DEFI NE_TRANS_TYPE( " sanpl e_cooki esandi cxti cket. cpp");

of sSet RunOpt i ons( FORVB_6i _11i SERVLET, OFS HTTP, 4, OFS_CHECKMBGS);
for(i=0;i<3;i++)

Fi el d[i]=NULL;

for(i=0;i<2;i++)

Anchor [i]=NULL;

for(i=0;i<1;i++)

Acti onURL[i ] =NULL;

DO InitHtp(s_info);

DO _Set Ti meout (120); /* Maximumtinme to wait for an HTTP Reply */

DO _SaveRepl yType("text/; application/x-javascript"); /* Save replies of these types */
SET_SCRI PT_LANGUAGE( SLI D_Engl i sh) ;

SYNCHRONI ZE( ) ;

/* Select followi ng statenent for reuse of Session IDwith SSL */
/* If session ID needs only to be reused within a transaction, insert */
/* after the BEA N_TRANSACTI ON st at enment */

/* DO_SSLReuseSessi on( TRUE); */

BEG N_TRANSACTI ON() ;

DO _Set TransactionStart();
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DO_Set MaxBr owser Thr eads( 2) ;

DO_Set Maxi munRet ri es(4);

DO _UsePer si st ent Connecti ons( TRUE) ;
DO_Aut omat i cSubRequest s( TRUE) ;

DO _Dynam cCooki eHandl i ng( TRUE) ;

DO _Dynani cRedi r ect Handl i ng( FALSE) ;

DO _Cache( FALSE) ; /* Disabl e cache */
DO HTTPVersion("1.1");

DO _ProxyHTTPVersi on("1.0");

/* Request: 1 */

DO Http("CGET http://server.conpany. com 8060/ oa_servl ets/ AppsLogin HTTP/ 1. 0\r\n"

"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,

"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
"o/ *\r\n"

" Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

/* Request: 2 */
DO _Set Val ue("request Url ", "APPSHOVEPAGE") ;
DO _Set Val ue("cancel Url ",

"htt p¥BAYRF%2Fser ver. conpany. con¥@A8060%2Foa_ser vl et s¥%2For acl e. apps. fnd. "
"sso. AppsLogi n");

DO Http("GET http://server.conpany. com 8060/ OA_HTM./ AppsLocal Logi n.j sp?{requestUrl}"

"& cancel Url} HTTP/ 1.0\r\n"

"Accept: image/gif, imagel/x-xbitmap, inmage/jpeg, imagel/pjpeq,

"appl i cation/vnd. ns-excel, application/vnd. ns-powerpoint, application/nsword"
",o*[*\r\n"

"Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

)

DO VerifyDocTitle("Login", TITLE);

DO _Get For mAct i onSt at enent (FORM 1), &ActionURL[O0]);

DO_Get For nVval ueByName( FORM 1), "hi dden", "l angCode", 1, &Field[0]);
DO_Get For nVval ueByName( FORM 1), "hi dden", "cancel Url", 1, &Field[1]);
DO _Cet For nVal ueByName( FORM 1), "hi dden", "requestUl", 1, &Field[2]);
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/* Request: 3 */
DO Http("GET http://server.conpany. com 8060/ OA_ HTM./ cabo/ i mages/ cache/ cghec. gi f

"HTTP/ 1.0\ r\n"

"Accept: */*\r\n"

"Referer: http://server.conpany.com 8060/ OA_ HTM./ AppsLocal Logi n. j sp?request Url ="
" APPSHOVEPAGE&cancel Ur | ="

"htt p¥BAYRFY2Fser ver. conpany. con¥@A8060%2Foa_ser vl et s¥2For acl e. apps. fnd. "
"sso. AppsLogi n\r\ n"

"Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

)

DO_SLEEP(8) ;

/* Request: 4 */
DO _Set Val ue("acti on_statenent0", ActionURL[O0]);

DO _Set Val ue("usernanme", "operations");

DO _Set Val ue(" password", "wel conme");

DO _Set Val ue( "1 angCode", Field[0]);

DO _Set Val ue("cancel Url ", Field[1]);

DO Set Val ue("requestUrl"™, Field[2]);

DO Http("POST {*action_statement0} HTTP/1.0\r\n"

"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,

"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
**\r\n"

"Referer: http://server.conpany.com 8060/ OA HTM./ AppsLocal Logi n. j sp?request Url ="

" APPSHOVEPAGE&cancel Ur | ="

"htt p¥BAYRFY2Fser ver. conpany. con¥@A8060%2Foa_ser vl et s¥2For acl e. apps. fnd. "
"sso. AppsLogi n\r\ n"

"Accept - Language: en-us\r\n"

"Content - Type: application/x-ww*-formurl encoded\r\n"

"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

"Content-Length: {*content-length}\r\n"

"Pragma: no-

cache\r\ n\r\ n{usernane} & passwor d} & | angCode} & cancel Url } & request Url }"
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/1 There are a couple of cookies that need to be extracted fromthe response
/1 to the POST request done for the login. 1In this case there are two cookies
/1 (JServSessionldrootbasl114 and nvis510) that need to be conbined into

/1 a single cookie header in the format "Set-Cookie: nane=val ue; nane=val ue".

/1 The resulting string is stored in cooki eHeaderVal ue which is used |l ater.

[IRR__printf("REPLY: %\n", DO _GetReplyBuffer());

sessionid = (char *)nalloc(128);

menset (sessionid, 0, 128);

strcpy(sessionid, "JServSessionldrootbasll14=");

strcat (sessionid, DO GetUniqueString("Set-Cookie: JServSessionldrootbasl114=", ";"));
/1 RR_printf("COXIE %", sessionid);

nvi s510 = (char *)mall oc(128);

menset (nvi s510, 0, 128);

strcpy(nvis510, "nvis510=");

strcat (nvi s510, DO _Get Uni queStri ng("Set - Cooki e: nvis510=", ";"));
/1 RR_printf("COXIE %", nvisb510);

cooki eHeader Val ue = (char *)mall oc(512);
menset (cooki eHeader Val ue, 0, 512);
strcpy(cooki eHeader Val ue, sessionid);
strcat (cooki eHeader Val ue, "; ");

strcat (cooki eHeader Val ue, nvi s510);

[IRR__printf("COXIE %", cooki eHeader Val ue);

DO_SLEEP(9) ;

/* Request: 5 */
DO _Set Val ue(" QAFunc", " QAHOVEPAGE");
DO Http("GET http://server.conpany. com 8060/ OA HTM./ QA. j sp?{ QAFunc} "
"HTTP/ 1.0\ r\n"
"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg
"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
*[*\r\n"
"Referer: http://server.conpany.com 8060/ OA_ HTM./ AppsLocal Logi n. j sp?request Url ="
" APPSHOVEPAGE&cancel Ur | ="

"htt p¥BAYRFY2Fser ver. conpany. con¥@A8060%2Foa_ser vl et s¥2For acl e. apps. fnd. "
"sso. AppsLogi n\r\ n"
"Accept - Language: en-us\r\n"
"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

"Pragma: no-cache\r\n\r\n"
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)
DO VerifyDocTitle("Oracle Applications Home Page", TITLE)
DO _Get Anchor HREF( "Interaction History JSP Admin", &Anchor[0]);

/* Request: 6 From Oracle Applications Hone Page */
DO Http("GET http://server.conpany. com 8060/ OA_HTM./ cabo/ i mages/ cache/ cghec. gi f
"HTTP/ 1.0\ r\n"
"Accept: */*\r\n"
"Referer: http://server.conpany.com 8060/ QA HTM./ QA. j sp?OAFunc="
" QAHOVEPAGE\ r\ n"
"Accept - Language: en-us\r\n"
"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"
"Cooki e: oracle. ui x=0""GVTI-4:00; \r\n\r\n"

)

DO _SLEEP( 18) ;

/* Request: 7 To: Interaction History JSP Admin From Oracle Applications Home
Page */

/* Variabl e: Anchor000 links to: Interaction History JSP Admin on page: Oracle
Appl i cations Hone Page */

DO _Set Val ue(" Anchor 000", Anchor[0]);
DO Htt p(" GET {*Anchor 000} HTTP/1.0\r\n"
"Accept: image/gif, inmagel/x-xbitmap, inage/]jpeg, inmagel/pjpeg
"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
"o/ *\r\n"
"Referer: http://server.conpany.com 8060/ QA HTM./ OA. j sp?QAFunc="
" OAHOVEPAGE\ r\ n"
" Accept - Language: en-us\r\n"
"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"
"Cooki e: oracle.ui x=0""GVTI-4:00; \r\n\r\n"
)
DO VerifyDocTitle("Oracle Applicati ons Home Page", TITLE)
DO_Get Anchor HREF( "Il nventory, Vision Qperations (USA)", &Anchor[1]);

/* Request: 8 From Oracle Applications Hone Page */
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DO Http("GET http://server.conpany. com 8060/ OA_HTM./ cabo/ i mages/ cache/ cghec. gi f
"HTTP/ 1.0\ r\n"
"Accept: */*\r\n"
"Referer: http://server.conpany.com 8060/ QA HTM./ OA. j sp?QAFunc="
" QAHOVEPAGE&ak Regi onAppl i cat i onl d=0&navRespl d=23216&navRespAppl d=690&navSecG pl d="
"0&t ransacti oni d=1703444656&0apc=2&oas=El t Fi m hJGa3FZYW1DbQ. .\r\ n"
"Accept - Language: en-us\r\n"
"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"
"Cooki e: oracle. ui x=0""GMI-4:00; \r\n\r\n"

DO_SLEEP(9) ;

/* Request: 9 To: Inventory, Vision Operations (USA) From Oracle Applications
Hone Page */

/* Variabl e: Anchor001 links to: Inventory, Vision Operations (USA) on page:
Oracl e Applications Honme Page */

DO _Set Val ue(" Anchor 001", Anchor[1]);
DO Htt p(" GET {*Anchor 001} HTTP/1.0\r\n"
"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,
"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
"o/ *\r\n"
"Referer: http://server.conpany.com 8060/ QA HTM./ OA. j sp?QAFunc="
" QAHOVEPAGE&ak Regi onAppl i cat i onl d=0&navRespl d=23216&navRespAppl d=690&navSecG pl d="
"0&t ransacti oni d=1703444656&0apc=2&oas=El t Fi m hJGa3FZYW1DbQ. .\r\ n"
"Accept - Language: en-us\r\n"
"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"
"Cooki e: oracle. ui x=0""GMI-4:00; \r\n\r\n"
)
DO VerifyDocTitle("Oracle Applications Home Page", TITLE);

/* Request: 10 From Oracle Applications Home Page */

DO Http("CET http://server. conpany. com 8060/ QA _HTM./ cabo/ i mages/ cache/ cghec. gi f
"HTTP/ 1.0\ r\n"
"Accept: */*\r\n"
"Referer: http://server.conpany.com 8060/ QA HTM./ OQA. j sp?OQAFunc="
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" QAHOVEPAGE&ak Regi onAppl i cat i onl d=0&navRespl d=50583&navRespAppl d=401&navSecG pl d="
"0&t ransacti oni d=1703444656&0apc=3&0as=u079v_CeLsXVyAHND2CnuQ .\ r\ n"

"Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

"Cooki e: oracle. ui x=0""GMI-4:00; \r\n\r\n"

DO_SLEEP( 10) ;

/*

Request: 11 From Oracle Applications Home Page */

DO _Set Val ue("function_id", "1006901");
DO _Set Val ue("resp_id", "50583");
DO _Set Val ue("resp_appl _id", "401");

DO _Set Val ue("security_group_id", "0");

DO _Set Val ue("1l ang_code", "US");

DO _Set Val ue("oas", "cm Xz7a5U71yEf vDNQpeyQ. . ");

DO _Set Val ue("fornsLi nk", "yes");

DO Http("CET http://server.conpany.com 8060/ QA HTM./ RF. jsp?{function_id}&resp_id}"

"&{resp_appl _id}&{security_group_id}&Iang_code}&f oas}&{fornsLink} "

"HTTP/ 1.0\ r\n"

"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,

"application/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"

"o/ *\r\n"

"Referer: http://server.conpany.com 8060/ QA HTM./ OA. j sp?QAFunc="

" QAHOVEPAGE&ak Regi onAppl i cat i onl d=0&navRespl d=50583&navRespAppl d=401&navSecG pl d="

"0&t ransacti oni d=1703444656&0apc=3&0as=u079v_CeLsXVWyAHNb2CnhuQ .\ r\ n"

" Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

" Cooki e: oracle. ui x=0""GVTI-4:00; \r\n\r\n"

)
DO _SLEEP(1);
/* Request: 12 From Oracle Applications Home Page */
DO Set Val ue("resp_app", "INV");
DO _Set Val ue("resp_key", "1 NVENTORY_VI S| ON_OPERATI ONS") ;
DO _Set Val ue("secgrp_key", "STANDARD");
DO Set Val ue("start _func", "I NV_I NVNATVWB") ;
DO _Set Val ue(" ot her _parans", "");
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DO Http("CET http://server. conpany. com 8060/ pl s/ nvi s510/fnd_i cx_I aunch. | aunch?{resp_app}"
"&{resp_key} &{secgrp_key}&{start_func}&fother_paranms} HITP/1.0\r\n"
"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,
"appl i cation/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
**\r\n"
"Referer: http://server.conpany.com 8060/ QA HTM./ OA. j sp?QAFunc="
" QAHOVEPAGE&ak Regi onAppl i cat i onl d=0&navRespl d=50583&navRespAppl d=401&navSecG pl d="

"0&t ransacti oni d=1703444656&0apc=3&0as=u079v_CeLsXVWyAHNb2CnhuQ .\ r\ n"

" Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

" Cooki e: oracle. ui x=0""GVTI-4:00; \r\n\r\n"

)

/* Request: 13 From Oracle Applications Home Page */
DO _Set Val ue( " appl et rode", "nonforns");
DO _Set Val ue("HTM_pageTitle", "");
DO _Set Val ue("HTM_pr eApplet", "");
DO _Set Val ue("code", "oracl e/ apps/fnd/fornsdient/FornmsLauncher. class");
DO _Set Val ue("wi dth", "400");
DO _Set Val ue("hei ght", "100");
DO _Set Val ue("archive", "/OA _JAVA oracl e/ apps/fnd/jar/fndforms.jar"
",/ OA_JAVA/ oracl e/ apps/fnd/jar/fndfornsi 18n.jar"
",/ OA_JAVA/ oracl e/ apps/fnd/jar/fndew.jar"
",/ OA_JAVA/ oracl e/ apps/fnd/jar/fndswing.jar"
",/ OA_JAVA/ oracl e/ apps/ fnd/jar/fndbalishare.jar"
",/ OA_JAVA/ oracl e/ apps/fnd/jar/fndaol.jar"
",/ OA_JAVA/ oracl e/ apps/fnd/jar/fndctx.jar"
",/ OA_JAVA/ oracl e/ apps/fnd/jar/fndlist.jar");

DO _Set Val ue("gpl4", "jinit_appl etcache");
DO Set Val ue("gv14", "offjinit_appl etcache=off");
DO _Set Val ue("gp2", "resp_app");

DO _Set Val ue("gv2", "INV');
DO _Set Val ue("gp3", "resp");
DO _Set Val ue("gv3", "I NVENTORY_VI SI ON_OPERATI ONS") ;

DO _Set Val ue("gp4", "sec_group");

DO Set Val ue("gv4", "STANDARD');

DO _Set Val ue("gp5", "function");

DO _Set Val ue("gv5", "I NV_I NVNATWB");
DO _Set Val ue("gp6", "other_parans");
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DO _Set Val ue("gv6", "");

DO _Set Val ue("gp7", "forms_url");

DO _Set Val ue("gv7",
"htt p¥BAYRFY2Fser ver . conpany. con8A8060%2Fpl s¥2Fnvi s510%2Ff nd_i cx_I aunch. "
"runfornms¥BFI CX_TI CKETY8DY26r esp_app%3Dl NVUR6r esp_key¥@8DlI NVENTORY_VI SI ON_OPERATI ONS%

"26secgr p_key¥8DSTANDARDYR6st art _f unc%3DI NV_I NVVATWBY260t her _par ans%8D"
)

DO _Set Val ue("encodi ng", "UTF-8");

DO _Set Val ue("gp8", "error_url");

DO_Set Val ue("gv8",
"htt p¥BAYRF%2Fser ver . conpany. con¥8A8060%2F0A HTM.92Fj sp%2Ff nd%2Ff nderror . "
"j sp¥8Fdbc¥@Dnvi s510") ;

DO _Set Val ue("gpl2", "port");
DO _Set Val ue("gv1l2", "6945");
DO _Set Val ue("gp13", "dbc");
DO _Set Val ue("gv13", "nvis510");
DO _Set Val ue("gpl5", "icx_ticket");
DO Set Val ue("gv15", "614175610");
DO Http("CET http://server. conpany. com 8060/ dev60cgi / f 60cgi ?&{ appl et node} & HTM_pageTitl e}"
" & HTMLpr eAppl et } & code} & wi dt h} & hei ght } & ar chi ve} & gp14} &{ gv14} & gp2} & gv2}"
" &{ gp3} & gv3} & gp4} & gv4} & gp5} & gv5} & gp6} &{ gv6} & gp7} &{ gv 7} & encodi ng}”
"&{ gp8} &{ gv8} & gpl2} & gv12} & gpl3} & gv13} & gpl5} & gv15} HITP/ 1.0\r\n"
"Accept: image/gif, inmagel/x-xbitmap, inage/jpeg, inmagel/pjpeg,
"application/vnd. ms-excel, application/vnd. nms-powerpoint, application/nsword"
**\r\n"
"Referer: http://server.conpany.com 8060/ QA HTM./ OA. j sp?QAFunc="
" QAHOVEPAGE&ak Regi onAppl i cati onl d=0&navRespl d=50583&navRespAppl d=401&navSecG pl d="

"0&t ransacti oni d=1703444656&0apc=3&0as=u079v_CeLsXVyAHNb2CnhuQ .\ r\ n"

" Accept - Language: en-us\r\n"

"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

"Cooki e: oracle.ui x=0""GVTI-4:00; \r\n\r\n"

)

/* Request: 14 */

DO Http("CET "
"http://server.conpany. com 8060/ QA _JAVA/j ava/ awm / Keyboar dFocusManager . "
"class HTTP/1.0\r\n"
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"Accept: */*\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

"Cooki e: oracle. ui x=0""GMI-4:00; \r\n\r\n"

)

DO VerifyDocTitl e("403 Forbi dden", TITLE);

/*

Request: 15 */

DO Htt p(" GET "

"http://server.conpany. com 8060/ CA_JAVA/j ava/ aw / Keyboar dFocusManager . "
"class HTTP/ 1. 1\r\n"

"cookie: oracle.ui x=0""GVT-4:00; \r\n"

"User-Agent: Javal.3.1.18-internal\r\n"

"Accept: text/htm, image/gif, image/jpeg, *; g=.2, */*; g=.2\r\n\r\n"
)

DO VerifyDocTitl e("403 Forbi dden", TITLE);

/*

Request: 16 */

DO Http("CET http://server.conpany. com 8060/ OA_MEDI A/ appsl ogo_new. gi f

/*

"HTTP/ 1.0\ r\n"

"Accept: */*\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

"Cooki e: oracle. ui x=0""GMI-4:00; \r\n\r\n"

Request: 17 */

DO Http("CGET http://server.conpany. com 8060/ OA_MEDI A/ appsl ogo_new. gi f

"Accept: text/htm, image/gif, image/jpeg, *; g=.2, */*

"HTTP/ 1. 1\ r\ n"

"cooki e: oracle. ui x=0""GMI-4:00; \r\n"

"User-Agent: Javal.3.1.18-internal\r\n"

;o g=.2\r\n\r\n"

)
DO SLEEP(2);
/* Request: 18 */
DO _Set Val ue(" 1 CX_TI CKET", "");
DO Set Val ue("resp_app", "INV");
DO Set Val ue("resp_key", "I NVENTORY_VI SI ON_OPERATI ONS") ;

DO _Set Val ue("secgrp_key", "STANDARD");
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11
11

11

11

11
11
11
11

DO Set Val ue("start_func", "I NV_I NVNATWB") ;
DO _Set Val ue(" ot her _parans", "");
DO Htt p(" CGET

http://server.conpany. com 8060/ pl s/ nvi s510/ f nd_i cx_| aunch. runf or ns?{1 CX_TI CKET} "
"&{resp_app} &{resp_key}&{secgrp_key}&{start_func}&fother_parans} "
"HTTP/ 1.0\ r\n"
"Accept: */*\r\n"
"Accept - Language: en-us\r\n"
"Cooki e: oracle. ui x=0""GMI-4:00; \r\n"
"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"

The ICX ticket needs to be extracted fromthe response fromthe

fnd_i cx_l aunch. runforns GET request

RR__printf("REPLY: 9%\n", DO _GetReplyBuffer());

icx_ticket = (char*) malloc(128);

strecpy(icx_ticket, DO GetUniqueString("icx_ticket="", "'""));

RR_printf("ICX TICKET: \"%\"\n", icx_ticket);

sprintf(buf, "+config="nvis510"' +icx_ticket=" %" +resp="

"' | N\VO2FI NVENTORY_VI S| ON_OPERATI ONS' +secgr p=' STANDARD +start _func="
"' I NV_I NVMATVB' ", icx_ticket);

DO _Set Val ue(" | ookAndFeel ", "ORACLE");

DO _Set Val ue("col or Schene", "BLAF");

DO _Set Val ue("l ang", "US");

DO _Set Val ue("env", "NLS_LANG=' AVERI CAN _ANMERI CA. UTF8' +FORMS60_USER DATE_FORVAT="
' DD- MON- RRRR +FORMS60_USER _DATETI ME_FORMAT="
' DD- MON- RRRRY20HH24%3AM ¥BASS' +NLS_DATE_LANGUAGE=" AMERI CAN +NLS_SORT="
' Bl NARY' +NLS_NUMERI C_CHARACTERS=" ., "' ") ;

DO _Set Val ue("form parans”,
"+config='nvi s510" +i cx_ticket='.1315587967' +r esp="
"' | NVO2FI NVENTORY_VI SI ON_OPERATI ONS' +secgr p=' STANDARD +start _func="
" INV_I NVMATVB' ") ;
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DO _Set Val ue("form parans”, buf);

DO _Set Val ue("encodi ng", "UTF-8");
DO Http("CGET "http://server.conmpany. com 8060/ dev60cgi / f 60cgi ?{| ookAndFeel } & col or Schene}"
"&{ 1 ang} & env} & f or m par ans} & encodi ng} HTTP/ 1. 0\r\n"
"Accept: */*\r\n"
"Accept - Language: en-us\r\n"
"Cooki e: oracle. ui x=0""GMI-4:00; \r\n"
"User-Agent: Mdzilla/4.0 (conpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n\r\n"
)
DO VerifyDocTitl e("Oracle Applications 11i", TITLE);

/* Request: 20 */
DO Http(" GET "
"http://server.conpany. com 8060/ OA_JAVA/ oracl e/ forns/icons/oracle_logo_light."
"gif HTTP/1.0\r\n"
"Accept: */*\r\n"
"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"
"Cooki e: oracle. ui x=0""GMI-4:00; \r\n\r\n"
)
DO VerifyDocTitl e("404 Not Found", TITLE);

/* Request: 21 */
DO Http("CET "
"http://server.conpany. com 8060/ OA_JAVA/ oracl e/ forms/icons/oracle_l ogo_Ilight."
"gif HTTP/1.21\r\n"
"cooki e: oracle. ui x=0""GMI-4:00; \r\n"
"User-Agent: Javal.3.1.18-internal\r\n"
"Accept: text/htm, image/gif, image/jpeg, *; g=.2, */*
)
DO VerifyDocTitl e("404 Not Found", TITLE);

;o g=.2\r\n\r\n"

/* Request: 22 */
DO Http("CET "
"http://server.conpany. com 8060/ OA_JAVA/ oracl e/ forms/icons/oracle_l ogo_Ilight."
"gif HTTP/1.0\r\n"
"Accept: */*\r\n"
"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"
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"Cooki e: oracle.ui x=0"AGMI-4:00; \r\n\r\n"
K
DO VerifyDocTitle("404 Not Found", TITLE);

/* Request: 23 */
DO Http(" GET "
"http://server.conpany. com 8060/ OA_JAVA/ oracl e/ forns/icons/oracle_logo_light."
"gif HTTP/1.1\r\n"
"cookie: oracle.ui x=0""GVT-4:00; \r\n"
"User-Agent: Javal.3.1.18-internal\r\n"
"Accept: text/htm, inmage/gif, image/jpeg, *; =2, */*; g=2\r\n\r\n"
)
DO VerifyDocTitl e("404 Not Found", TITLE);

DO _SLEEP(2) ;

/* Request: 24 */

DO Http("CET "
"http://server.conpany. com 8060/ QA _JAVA/ oracl e/ forns/registry/ Regi stry."
"dat HTTP/1.1\r\n"
"cookie: oracle.ui x=0""GVT-4:00; \r\n"
"User-Agent: Javal.3.1.18-internal\r\n"
"Accept: text/htm, image/gif, image/jpeg, *; g=.2, */*; g=2\r\n\r\n"
)

DO _SLEEP( 1) ;

/* Request: 25 */
DO Htt p("CET "

"http://server.conpany. com 8060/ OA_JAVA/ or acl e/ apps/fnd/ fornsCl i ent/ O acl eApplicati
ons. "

"dat HTTP/1.1\r\n"

"cookie: oracle.ui x=0""GVT-4:00; \r\n"

"User-Agent: Javal.3.1.18-internal\r\n"

"Accept: text/htm, inmage/gif, image/jpeg, *; g=.2, */*; g=2\r\n\r\n"
)

of SHTTPSet Hdr Property("User-Agent", "Javal.3.1.18-internal" );

of SHTTPSet Hdr Property("Host", "server.conpany.com 8060" );
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of sHTTPSet Hdr Property("Accept"”, "text/htm, inage/gif, inagel/jpeg, *; Q= 2,
"E[*o0=.2" ),

of SHTTPSet Hdr Pr operty(" Connecti on", "Keep-alive" );

R R
/1 Tell the OFS mddl eware to set the Cooki e header for the requests that

/1 follow...

e e e e

of sHTTPSet Hdr Pr operty("cooki e:", cooki eHeader Val ue);

of sHTTPConnect ToFornmsServl et ( "http://server. conpany. com 8060/ forns/fornservl et ?i f cnd="

"getinfo& fhost=dt x76852& fi p=10. 15. 16. 128" );

DO _SLEEP(2) ;

of SHTTPSet Hdr Property(" Content-type", "application/octet-stream' );

of SHTTPI ni ti al For nsConnect () ;

DO _SLEEP(2) ;

of sSetlnitial Version( "RUNFORM', 1, OFS_ADD, 268, "60824" );
of sSet ScreenResol uti on( "RUNFORM', 1, OFS_ADD, 263, 96, 96);
of sSet Di spl aySi ze( "RUNFORM', 1, OFS_ADD, 264, 1600, 1200);

/1 The ICX ticket value extracted fromthe web traffic needs to be passed to

/1l OFS replay as part of the cndline

sprintf(buf,
"server nodul e=/oracl e/ appl / nvi s510appl / fnd/ 11. 5. 0/ f or ms/ US/ FNDSCSGN f ndnan=APPS"
config="nvis51l0" icx_ticket="%" resp="1NV/|I NVENTORY_VI SI ON_OPERATI O'

"NS' secgrp=' STANDARD start_func='1NV_| NVMATWB' ",
icx_ticket);
/1 ORI G NAL CODE:
/1 of sl nitSessionCndLi ne("RUNFORM', 1, OFS_ADD, 265,
/1 "server nodul e=/oracl e/ appl/nvis510appl/fnd/11.5. 0/ forns/US/ FNDSCSGN f ndnam=APPS"
/1 " config="nvis510" icx_ticket=".1315587967" resp="1NV/|NVENTORY_VI SI ON_OPERATI O'
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/1 "NS secgrp='STANDARD start_func="1NV_I NVMATWB "
Iy,

of sl ni t Sessi onCdLi ne("RUNFORM', 1, OFS_ADD, 265, buf);

of sSet Col or Dept h( "RUNFORM', 1, OFS_ADD, 266, "256" );
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "0" );
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "255" ):
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "65535" );
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "4210752" ):
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "8421504" );
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "65280" );
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "12632256"
of sCol or Add( "RUNFORM', 1, OFS ADD, 284, "16711935"

1,

1,

1,

1,

1,

)
)

of sCol or Add( " RUNFORM', OFS_ADD, 284, "16762880" )

of sCol or Add( " RUNFORM', OFS_ADD, 284, "16756655" );

of sCol or Add( " RUNFORM', OFS_ADD, 284, "16711680" );

of sCol or Add( " RUNFORM', OFS_ADD, 284, "16777215" )

of sCol or Add( " RUNFORM', OFS_ADD, 284, "16776960" )

of sSet Font Name( "RUNFORM', 1, OFS _ADD, 383, "Dial og" );

of sSet Font Si ze( "RUNFORM', 1, OFS_ADD, 377, "900" );

of sSet Font Styl e( "RUNFORM', 1, OFS ADD, 378, "0" );:

of sSet Font Wi ght ( "RUNFORM', 1, OFS_ADD, 379, "0" );

of sSet Scal el nfo( "RUNFORM', 1, OFS_ADD, 267, 8, 22);

of sSet Requi r edVALi st ( "RUNFORM', 1, OFS_ADD, 291 );

of sSet PropertyString("RUNFORM', 1, OFS_ADD, 510,
"NLS_LANG=" AMERI CAN_AMERI CA. UTF8'" FORMS60_USER DATE_FORMAT=' DD- MON- RRRR  FORMS60"
" _USER DATETI ME_FORVAT=' DD- MON- RRRR HH24: M : SS' NLS_DATE_LANGUAGE=' AMERI CAN NLS"
" _SORT=' Bl NARY' NLS_NUMERI C_CHARACTERS=' . ,""

)

of sSet PropertyString( "RUNFORM', 1, OFS _ENDVMSG 527, "Americal/ New _York" );
DO _SLEEP(2) ;

DO _SLEEP(2) ;

of sSendRecv(1); //dientSeqNo=1| MsgCount =1| 1128450767. 703

DO _SLEEP( 1) ;

/* Request: 26 */
DO Http("CET "
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"http://server. conpany. com 8060/ OA_JAVA/ or acl e/ apps/ nedi a/ afclrall.gif
"HTTP/ 1.0\ r\n"

"Accept: */*\r\n"

"User-Agent: Mdzilla/4.0 (conmpatible; MSIE 6.0; Wndows NT 5.1; .NET CLR "
"1.1.4322; .NET CLR 1.0.3705)\r\n"

"Cooki e: oracl e. ui x=0"""GMTI-4: 00; JServSessi onl df or rs="

"z6nmB6nmb2ul. MA5Nah4CcAQvgNALb6Ey ! mXHg7) Rl 9z/ AbJphCLc3nKa0--; \r\n\r\n"
)

/* Request: 27 */

DO Http("CET "
"http://server. conpany. com 8060/ QA_JAVA/ or acl e/ apps/ nedi a/ afclrall.gif
"HTTP/ 1. 1\r\ n"
"cooki e: oracl e. ui x=0"""GMTI-4: 00; JServSessi onl df or rs="
" z6mB6Mb2ul. M5Nah4Cc A9vgNALb6y | nXHq7j R 9z/ AbJphCLc3mKao--; \r\n"
"User-Agent: Javal.3.1.18-internal\r\n"
"Accept: text/htm, inmage/gif, image/jpeg, *; g=.2, */*; g=2\r\n\r\n"
)

of sSet W ndowLocat i on( "FORMA NDOW, 6, OFS _ENDVSG 135, 0, 0);

of sSet W ndowSi ze( "FORMAI NDOW , 6, OFS_ENDMSG 137, 558, 120);

of sSet W ndowLocati on( "Cbject Properties”, 11, OFS _ENDMSG 135, 307, 269);

of sSet W ndowLocati on( "Progress", 15, OFS_ENDMSG 135, 288, 336);

of sSet W ndowLocati on( "Renane Label", 20, OFS_ENDVSG 135, 192, 192);

of sSet W ndowLocati on( "Launch", 24, OFS_ENDMSG, 135, 192, 192);

of sSet Propertyl nteger( "CUSTOMCONTROL", 54, OFS_ADD, 1, "21002" );

of sSet Propertyl nteger( "CUSTOMCONTROL", 54, OFS _ADD, 1, "0" );

of sSet PropertyStringArray( "CUSTOMCONTROL", 54, OFS ENDMBG 1, "0" );

of sSendRecv(1); //dientSeqNo=2| MsgCount =7| 1128450772. 156

DO _SLEEP(2) ;
of sSet W ndowSi ze( " FORMAN NDOW, 6, OFS_ENDMBG, 137, 558, 120);

of sSet W ndowSi ze( "FORMA NDOW, 6, OFS_ENDMSG, 137, 1600, 1200);
DO_SLEEP( 2) ;
of sSendRecv(2); //dientSeqNo=3| MsgCount =2| 1128450775. 531

DO SLEEP(1);
of sSet Cursor Posi tion( "TEXTFIELD', 89, OFS_ENDVSG 193, "0" );
of sActi vat eW ndow( " NAVI GATOR', 28, OFS_ENDMSG, 247 );
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of sShowW ndow( " NAVI GATOR', 28, OFS_ENDMSG, 173 ):

of sFocus( "TEXTFI ELD', 89, OFS ENDMBG 174 );
DO _SLEEP(3) ;
of sSendRecv(2); //dientSeqNo=4| MsgCount =4| 1128450779. 859

DO _SLEEP(1);
of sSet W ndowSi ze( "NAVI GATOR', 28, OFS_ENDMSG 137, 819, 432);
of sSet W ndowSi ze( " NAVI GATOR', 28, OFS_ENDMSG 137, 819, 570);

of sSet W ndowLocati on( "NAVI GATOR', 28, OFS_ENDMSG 135, 0, 13);
DO _SLEEP( 2);
of sSendRecv(2); //dientSeqNo=5| MsgCount =3| 1128450781. 562

of sSendRecv(2); //dientSeqNo=6| MsgCount =0| 1128450783. 375

DO _SLEEP(2) ;

DO _SLEEP(2) ;
of sSendRecv(2); //dientSeqNo=7| MsgCount =0| 1128450786. 875

DO SLEEP(1);

of sSet W ndowLocati on( "Object Properties", 125, OFS _ENDMSG 135, 307, 269);
of sSet W ndowLocation( "Sort Data", 133, OFS_ENDMSG, 135, 307, 269);

of sSet W ndowLocati on( "Fol der Tool s", 137, OFS_ENDMSG 135, 240, 144);

of sSet W ndowLocat i on( "Change Pronpt", 141, OFS ENDMSG, 135, 269, 326);

of sSet W ndowLocati on( "Save Fol der", 145, OFS_ENDVSG 135, 269, 307);

of sSet W ndowLocati on( "Destination Details", 149, OFS_ENDMSG 135, 269, 307);
of sSet W ndowLocati on( "Fol der Query", 153, OFS_ENDMSG 135, 240, 216);

of sSet W ndowLocati on( "Autosize Al", 157, OFS_ENDMSG 135, 307, 269);

of sSet W ndowLocati on( "Cal endar", 197, OFS_ENDVMSG 135, 96, 96);

of sSet W ndowLocati on( "Progress", 201, OFS_ENDMSG 135, 288, 336);

of sSendRecv(2); //dientSeqNo=8| MsgCount =10| 1128450789. 296

DO _SLEEP(2);
of sRenoveFocus( "TEXTFI ELD', 89, OFS _ENDMSG, 174 );
of sFocus( "BUTTON', 293, OFS_ENDMSG 174 );
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of sDeActi vat eW ndow "Material Wrkbench", 161, OFS_ENDMBG 247 );
of sSendRecv(2); //dientSeqNo=9| MsgCount =3| 1128450790. 734

DO SLEEP(1);

of sLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 1, 1);
of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDMBG, 451, 2, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 3, 1);
of sLOVRequest Rowm( "LI STVALUESDI ALOG', 615, OFS_ENDVMSG, 451, 4, 1);
of sLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 5, 1);
of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDMBG, 451, 6, 1);
of sLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 7, 1);
of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDMBG, 451, 8, 1);
of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDMBG, 451, 9, 3);
of sSendRecv(1); //dientSeqNo=10| MsgCount =9| 1128450793. 250

DO _SLEEP(3) ;

of sLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 1, 1);
of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDMBG, 451, 2, 1);
of sLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 3, 1);
of sLOVRequest Rowm( "LI STVALUESDI ALOG', 615, OFS_ENDVMSG, 451, 4, 1);
of sLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 5, 1);
of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDMBG, 451, 6, 1);
of sLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMSG, 451, 7, 1);

of sLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDVSG, 451, 8, 1);
of sSet W ndowSi ze( " FORMANNDOW, 6, OFS_ENDVBG 137, 1600, 1200);
of sLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS_ENDVSG, 451, 9, 3);

of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS ENDMVBG, 451, 1, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS ENDMVBG, 451, 2, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS ENDMVBG, 451, 3, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMVBG, 451, 4, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS ENDMVBG, 451, 5, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMVBG, 451, 6, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS ENDMVBG, 451, 7, 1);
of sSLOVRequest Row( " LI STVALUESDI ALOG', 615, OFS_ENDMVBG, 451, 8, 1);
of sSLOVRequest Row( "LI STVALUESDI ALOG', 615, OFS ENDMVBG, 451, 9, 3);

of sSendRecv(1); //dientSeqNo=11| MsgCount =19| 1128450795. 187

of sSendRecv(1); //dientSeqNo=12| MsgCount =0| 1128450795. 187
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DO _SLEEP(2) ;

DO SLEEP(2) ;

of sActi vateW ndow( "Material Workbench", 161, OFS_ENDVSG 247 );
of sSet PropertyVoi d( "LI STVALUESDI ALOG', 615, OFS_ENDMSG 105 );
of sSendRecv(1); //dientSeqNo=13| MsgCount =2| 1128450801. 593

DO_SLEEP( 4) ;
of sSendRecv(2); //dientSeqNo=14| MsgCount =0| 1128450802. 921

DO SLEEP(1);

of sSet Cur sor Posi tion( "TEXTFI ELD', 89, OFS_ENDVSG 193, "0" );
of sFocus( "TABCONTROL", 255, OFS_ENDMBG, 174 );

of sFocus( "BUTTON', 73, OFS_ENDMSG 174 );

of sActi vat eW ndow( "NAVI GATOR', 28, OFS_ENDMSG, 247 );

of sRenobveFocus( "BUTTON', 73, OFS_ENDMSG 174 );

of sFocus( "TEXTFI ELD', 89, OFS_ENDMSG, 174 );

of sSendRecv(2); //dientSeqNo=15| MsgCount =6| 1128450804. 515

DO_SLEEP( 2) ;
of sSendRecv(2); //dientSeqNo=16| MsgCount =0| 1128450805. 828

DO SLEEP(1);
of sCl oseW ndow( "NAVI GATOR', 28, OFS_ENDMSG, 216 );
of sSendRecv(1); //dientSeqNo=17| MsgCount =1| 1128450808. 656

DO SLEEP(3) ;

of sDeActi vat eW ndow "NAVI GATOR', 28, OFS_ENDMBG 247 );

of sSet Propertyl nteger( "CUSTOMCONTROL", 616, OFS_ADD, 1, "20002" );
of sSet Propertyl nteger( "CUSTOMCONTROL", 616, OFS ENDMSG 1, "0" );
of sSendRecv(1); //dientSeqNo=18| MsgCount =2| 1128450810. 875

DO _SLEEP(2) ;
of sSet Cur sor Posi tion( "TEXTFIELD', 89, OFS_ENDVSG 193, "0" );
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of sActi vat eW ndow( "NAVI GATOR', 28, OFS_ENDMSG, 247 );
of sSendRecv(2); //dientSeqNo=19| MsgCount =2| 1128450812. 406

DO_SLEEP( 2) ;
of sSet Propertyl nteger( "FORMAN NDOW, 6, OFS ENDMSG, 130, "1" );
of sSendRecv(3); //dientSeqNo=20| MsgCount =1| 1128450813. 609

DO _SLEEP(1) ;
of SHTTPDi sconnect () ;

DO _Set Tr ansacti ond eanup() ;
/* Clear up sone internal storage used for DO _SetVal ue() */
DO Htt pd eanup();

for(i=0; i<3; i++)

{
free(Field[i]);
Fi el d[i]=NULL;

}

for(i=0; i<2; i++)

{
free(Anchor[i]);
Anchor [i]=NULL;

}

for(i=0; i<l; i++)

{
free(ActionURL[i]);
Acti onURL[i]=NULL;

}

Free up nmenory that was allocated earlier

if (NULL != sessionid) free(sessionid);

if (NULL !'= nvis510) free(nvis510);

if (NULL != cooki eHeader Val ue) free(cooki eHeader Val ue);
if (NULL !'= icx_ticket) free(icx_ticket);

END_TRANSACTI ON() ;
DO FreeHttp();

QALoad Online Help
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EXI T();
return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf 0)

{
RR__printf("Virtual User ABORTED.");

DO FreeHttp();

EXIT();

SAP Scripts
SAP cript Samples

You can address specific situations or resolve certain problems by modifying converted SAP scripts. The
samples shown hereinclude a description of the problem, the procedure for implementing the
modification, and samples of a modified script. Script modifications are discussed for:

Checking and Handling SAPGuiCheckScreen Errors
Checking the SAP Satus Bar

Handling Multiple SAP Logonsin a Sngle Script
Required SAP Commandsto Support Transaction Restart
Required SAP <ript Commands

Retrieving SAP Counter Data

Checking and Handling SAPGuiCheckScreen Erors

Overview: Handling SAPGuiCheckScreen Errors

The SAP screen returned from the SAP server during playback can differ from the screen status of the
session during record. The SAPGuiCheckScreen call returns a Boolean value that indicateswhether the
screen statusis expected or unexpected. By checking the statusreturned from thiscall, you can build more
extensive error handling capability into the script.

Create custom error handling code by placing the SAPGuiCheckScreen call within an | f conditional that
checksthereturn value, then writing custom error handling code for the functionsthat fail within that
conditional block.

The sample script showsthe code for creating error code blocksto use with checking the status of a
returned SAP screen.

Sample: SAP Script with SAPGuiCheckScreen Error Handler
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The following shows an SAP script snippet with SAPGuiCheckScreen Error Handler. Points of interest in the
script are highlighted in bold.

Sample Script Shippet

..begi nni ng of script..

SAPCui Propl dStr("wnd[ 0] / usr/ subSA _0100_1: SAPLEXAMPLE_ENTRY_SCREEN: 0200/ subSA_200_1: SAPLEXAMP
LE_ENTRY_SCREEN: 0800/ cnt| CC_HTM__| NDEX/ shel | cont/shel | ") ;
SAPGuUi Cnd3( Gui Ctrl HTMLVi ewer, SapEvent, "","", "sapevent: FLD SHORT?FLD" );

/1]l In this small exanple, if any of the follow ng are FALSE
I OKCode == “BI BS”

111 screen nane == “SAPLEXAVPLE_ENTRY_SCREEN”

111 title == "Style Guide: Dropdown |ist"

/11 .then the block of error code is processed!

BOCOL bRet Sts = SAPCui CheckScreen (
"Bl BS",
" SAPLEXAMPLE_ENTRY_SCREEN',
"Style Guide: Dropdown list" );

if (bRetSts != TRUE)

{
RR_printf("Style Guide: Dropdown list not found");
SAPGui _error_handl er(s_info, "Error: Style Cuide: Dropdown list");
}
DO _SLEEP(9);
SAPGui Cmd3( Gui Ctr | HTMLVi ewer, SapEvent, "","","sapevent: PUB_SHORT?PUB" );

..end of script..

Checking the SAP Status Bar

Overview: Checking the Status Bar

The SAP status bar displays error and status messages. When running an SAP script, you can check the
status bar to determine whether the script is executing properly.
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Conclusion

Use the SAPGuiCheckSatusbar command to test for certain statusresponsesin the SAP environment and
take actions based on messages returned from the SAP server. The sample script illustratesthis procedure.

Sample Script: Checking the SAP Status Bar

The SAPGuiCheckSatusbhar command isused in the following script example to test for certain status
responses. The code added to check the status bar isshown in bold.

Sample Script

SAPCui PropldStr("wnd[0]");//1109615021. 466
SAPGui Cnd1( Gui Mai nW ndow, SendVKey, 4) ;
SAPGui CheckScreen( " PA40", " SAPMP50A", " Personnel Actions"); //1109615021. 481

DO_SLEEP( 15) ;

SAPGui Propl dStr(""
"wnd[ 1]/ usr/t absG_SELONETABSTRI P/ t abpTABOO1/ ssubSUBSCR_PRESEL: SAPLSDH4: 0220/ sub: "
" SAPLSDH4: 0220/ t xt G_SELFLD TAB-LOW 0, 24]" ); //1109615036. 231
SAPGuUi Cnd1( Gui Text Fi el d, Put Text, "pan");
SAPGui Crd1( CGui Text Fi el d, Put Car et Posi ti on, 3);

SAPGUi Propl dStr("wnd[ 1] /tbar[0]/btn[0]");//1109615036. 246

SAPGui CndO( Gui Button, Press);

SAPGuUi CheckScreen(" PA40", " SAPLSDH4" , "Restri ct Val ue Range"); //1109615036. 246
/]l Check to deternmne if the nane we chose is found in db
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/1 1f not stop the script should not continue

BOOL bRetSts =

SAPGuUi CheckSt at ushar ("wnd[ 0]/ sbar”, "No values for this selection");
if (bRetSts)

RR__printf(" No such |ast nane in Database");
SAPGui _error_handl er(s_info," End Now No such nane in Database");

Handling Multiple SAP Logonsin a Single Script

Modifying the Script for Multiple Logons

Load testing requirements for SAP may include allowing for multiple logonsin a script session. When you
incorporate multiple logon functionality for an SAP script, you must add a code block to the script to see if
the multiple logon option isavailable, and whether the user has selected the radio button that allows
concurrent connections from the same user.

To modify a script to handle multiple logons:

1. Fndthefollowingline of codein ascript you just captured.
L Tip: Thisline of code should be near the top of the script after the logon commands.
SAPCQui CheckScreen(" S000", " SAPMSYST", " SAP") ;

2. After thisline of code, add the following code block. Thisshowswhether the multiple logon option
isavailable and if the user has pressed the Allow Concurrent Connectionsfrom the Same User
radio button on the SAP logon screen.

SAPGui Propl dSt r Exi sts("wnd[ 1]/ usr/radMJLTI _LOGON_OPT2");

DO_SLEEP( 20) ;

SAPCui CndO( Gui Radi oBut t on, Sel ect) ;

SAPCui CndO( Gui Radi oBut t on, Set Focus) ;

SAPCui Propl dStr("wnd[1]/tbar[0]/btn[0]");

SAPGui CndO( Gui Butt on, Press);

SAPGui CheckScreen( " S000", " SAPMSYST", "Li cense Information for Miultiple Logon");
SAPCui Propl dSt r Exi st send("wnd[ 1] / usr/radMJLTI _LOGON_OPT2");

SAPCui Propl dStr("wnd[0]"); // sets focus back to w nd[ 0]

This code actslike an If conditional that isnot in acontrol loop. It can be stated as follows:

I I Fthe multi-logon screen appears, select radio button option 2. In this code snippet, radio button
2 tellsthe server to allow concurrent connectionsfrom the same user.

I THEN check to make certain the script issynced to the "License Information for Multiple Logon”
section.

I ELSE do nothing and continue with the script.

Conclusion

Thistechnique enables support for multiple SAP logon sessionsin a script. It asks SAP whether the multi-
logon radio button is selected and, if it is, ssimulates selecting the button during replay. Thisallowsyou to
run the same script with many virtual usersunder a single SAP logon ID.
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The sample original script and sample modified script illustrate this process.

Sample: Original SAP Script for Multiple Logons

The following sample shows an original script converted from capture. Points of interest in the script are
highlighted in bold.

Sample Script
/*
* multilogon. cpp
*
* Script Converted on July 20, 2004 at 08:43:23 AM
* CGenerated by Compuware QALoad convert nodul e version 5.2.0 build 73
*
* This script contains support for the follow ng niddl ewares:
* - SAP
*/
/* Converted using the follow ng options:
* General :
* Line Split : 132 characters
* Sl eep Seconds 1
* Constants to Variables : Yes
*  Renobve Quotes : No
* Tabs To Spaces : No
* Auto Checkpoints : No
* SAP
*  Version : 6204. 119. 32
*

/
#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>

#i ncl ude <wi ndows. h>
#i ncl ude <atl base. h>
#i ncl ude <obj base. h>
#i ncl ude "do_SAPCCOM h"
#i ncl ude <atl wi n. h>

#i ncl ude <atlcom h>

#i ncl ude <atl host. h>
#i ncl ude "cscript.h"
#i ncl ude "do_SapGui . h"
#i ncl ude " mvComon. h"

extern "C' {
#i ncl ude "smacro. h"

}

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f
extern "C' int rhobot _script (PLAYER | NFO *s_i nfo)
{
/* Declare Variables */
SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS_TYPE(" capture. cpp");
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HRESULT hr = Colnitialize(0);

i f( hr !'= ERROR _SUCCESS )
RR__Fail edMsg(s_info,"SAP: ERROR initializing COM);

SAPGui Set CheckScreenW | dcard('*");
SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
DO _Set TransactionStart();
try{
SAPGuUi Connect ( s_i nfo, "testsap620");
SAPGuUi Appl i cati on( Regi ster ROT) ;
SAPGui Ver CheckStr (" 6204. 119. 32");
/1 Set SapApplication = CreateObject("Sapgui.ScriptingCtrl.1")
/1 SapAppl i cation. OpenConnection ("testsap620")
/1 Set Session = SapApplication. Children(0). Children(0)
DO _SLEEP(18);

SAPGui Propl dStr("wnd[0]");//1057828784. 513
SAPGui Crd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO _SLEEP( 16) ;

SAPGuUi Propl dStr ("wnd[ O] / usr/t xt RSYST- BNAME") ; / / 1057828800. 786
SAPGuUi Cnd1( Gui Text Fi el d, Put Text, "qgal oadl1");

SAPGui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE") ; / / 1057828800. 796
SAPGui Cd1Pwd( Gui Passwor dFi el d, Put Text , " ~encr ~0000x_"' 9d") ;
SAPGuUi CndO( Gui Passwor dFi el d, Set Focus) ;

SAPGui Crd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGuUi Propl dStr ("wnd[ 0] ");//1057828800. 836
SAPGuUi Cnd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPGuUi CheckScreen(" S000", " SAPMSYST", " SAP") ; // 1057828800. 856

DO_SLEEP( 6) ;
SAPGuUi Cnd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO _SLEEP(3) ;

SAPGuUi Propl dStr ("wnd[ 0]/t bar[ 0]/ btn[15]");//1057828809. 839
SAPGuUi CndO( Gui Button, Press);

/1l This is the command to | ook for. The parameters indicate that this
/1]l SAP Easy Access session screen.

SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', " SAP Easy
Access");//1057828809. 859

DO _SLEEP(2);

SAPGui Propl dStr ("wnd[ 1]/ usr/ bt nSPOP- OPTI ON1") ; // 1057828811. 382

SAPGui CdO( Gui Butt on, Press);

SAPGui CheckScreen(" SESSI ON_MANAGER', " SAPLSPOL", "Log OFf");//1057828811. 402

} // end try
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catch (_comerror e){

char buffer[1024];

sprintf(buffer,"SAP. EXCEPTION Ox% % for VU % )\n",e.Error(), (char
*)e.Description(), S task_id);

SAPGuUi _error_handl er(s_info, buffer);

} /1 end catch

DO _Set Transact i onCl eanup() ;
SAPGui Appl i cat i on( RevokeROT) ;

END_TRANSACTI ON() ;

REPORT( SUCCESS) ;
EXIT();
return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf o)
{
RR_printf("Virtual User ABORTED.");
EXIT();
}

Sample: Modified SAP Script for Multiple Logons

The following sample shows a SAP script modified to handle multiple logon sessions. Added code snippet
and related commentsare highlighted in bold.

Sample Script
/*
* multilogon. cpp
*
* Script Converted on July 20, 2004 at 08:43:23 AM
* CGenerated by Compuware QALoad convert nodul e version 5.2.0 build 73
*
* This script contains support for the follow ng mni ddl ewares:
* - SAP
*/
/* Converted using the follow ng options:
* General :
* Line Split : 132 characters
* Sl eep Seconds B
* Constants to Variables : Yes
*  Renobve Quotes : No
* Tabs To Spaces : No
* Auto Checkpoints : No
* SAP
* Version : 6204. 119. 32
*

/
#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>

#i ncl ude <w ndows. h>
#i ncl ude <atl base. h>
#i ncl ude <obj base. h>
#i ncl ude "do_SAPCCOM h"
#i ncl ude <at!lw n. h>

#i ncl ude <atl com h>

#i ncl ude <atl host. h>
#i ncl ude "cscript. h"
#i ncl ude "do_SapGui . h"
#i ncl ude " mvConmon. h"
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extern "C' {
#i ncl ude "smacro. h"

}

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f
extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)
{
/* Declare Variables */
SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE("mul til ogon. cpp");
HRESULT hr = Colnitialize(0);

i f( hr !'= ERROR _SUCCESS )
RR__Fail edMsg(s_info,"SAP: ERROR initializing COM);

SAPGui Set CheckScreenW | dcard('*");
SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
DO _Set TransactionStart();
try{
SAPGuUi Connect ( s_i nfo, "testsap620");
SAPGuUi Appl i cati on( Regi ster ROT) ;
SAPGui Ver CheckStr (" 6204. 119. 32");
/] Set SapApplication = CreateObject("Sapgui.ScriptingCtrl.1")
[/ SapAppl i cati on. OpenConnection ("testsap620")
/] Set Session = SapApplication. Children(0). Children(0)
DO SLEEP(18);

SAPGuUi Propl dStr ("wnd[ 0] ");// 1057828784, 513
SAPGuUi Cnd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO_SLEEP( 16) ;

SAPGui Propl dStr ("wnd[ 0]/ usr/txt RSYST- BNAMVE") ; // 1057828800. 786
SAPGuUi Cnd1( Gui Text Fi el d, Put Text, "qgal oadl");

SAPGui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE") ; / / 1057828800. 796
SAPGui Cd1Pwd( Gui Passwor dFi el d, Put Text , " ~encr ~0000x_"' 9d") ;
SAPGuUi CndO( Gui Passwor dFi el d, Set Focus) ;

SAPGui Crd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGuUi Propl dStr ("wnd[ 0] ");//1057828800. 836
SAPGuUi Cnd1( Gui Mai nW ndow, SendVKey, 0) ;

/1l Scripting: Step 1
/1l Here is the command to look for in the script. Note the paraneters
/1l of the call, they are consistent in every SAP script.

SAPGui CheckScreen( " S000", " SAPMSYST", " SAP") ; // 1057828800. 856

QALoad Online Help
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/1l Scripting: Step 2
/1] Add this code snippet in bold after the SAPGui CheckScreen which
/1] confirms the login screen is present.

SAPGui Propl dStrExi sts("wnd[ 1]/ usr/radMJLTI _LOGON_OPT2");

DO_SLEEP(20) ;

SAPGui CdO( Gui Radi oButt on, Sel ect) ;

SAPGuUi CndO( Gui Radi oBut t on, Set Focus) ;

SAPGuUi Propl dStr("wnd[ 1] /tbar[0]/btn[0]");

SAPGuUi CndO( Gui Button, Press);

SAPGuUi CheckScreen(" S000", " SAPMSYST", "Li cense Information for Miultiple
Logon");

SAPGui Pr opl dStr Exi st sEnd("wnd[ 1]/ usr/radMJLTI _LOGON_OPT2");
SAPGui PropldStr("wnd[0]"); // sets focus back to wi nd[ 0]

DO_SLEEP( 6) ;
SAPGuUi Cnd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO_SLEEP(3) ;

SAPGui Propl dStr("wnd[O]/tbar[0]/btn[15]");//1057828809. 839

SAPGui CdO( Gui Butt on, Press);

SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', " SAP Easy
Access");//1057828809. 859

DO _SLEEP(2) ;

SAPGui Propl dStr ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ; // 1057828811. 382
SAPGuUi CndO( Gui Button, Press);
SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSPOL", "Log O f");//1057828811. 402

} // end try

catch (_comerror e){

char buffer[1024];

sprintf(buffer,"SAP: EXCEPTION Ox¥% % for VU % )\n",e.Error(), (char
*)e. Description(), S task_id);

SAPGuUi _error_handl er(s_info, buffer);

} // end catch

DO _Set Transacti onC eanup() ;
SAPGui Appl i cati on( RevokeRQOT) ;

END_TRANSACTI ON() ;

REPORT( SUCCESS) ;
EXIT();
return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf o)
{
RR_printf("Virtual User ABORTED.");
EXIT();
}

Required SAP Commandsto Support Transaction Restart

Overview: Transaction Restart Commands

336



QALoad Online Help

If your load testing requirementsinclude supporting transaction restarts, review the following commands
and ensure that those required to support transaction restart are present.

El Note: These are automatically added during the script conversion process.

Scripting
Required commands and associated code statementsfor the SAP script are:

I SAPGuiApplication(RegisterROT) - This command sets or resets the SAP runtime object library (ROT). Executing
this command ensures the SAP environment is in an initial state at the beginning of the script.

I SAPGuiApplication(RevokeROT) - This command clears the SAP runtime object library (ROT). Executing this
command ensures the memory SAP environment is de-allocated.

I SAPGui_error_handler(s_info, buffer) - When scripting an error code block, be sure to use the
SAPGui_error_handler command instead of the RR__ FailedMsg command if the Transaction Restart option is used.

Note: These functions are required, but additional SAP script commands are also essential to run an SAP
script.
Conclusion

If unexpected playback errors occur when playing back an edited script with Transaction Restart enabled,
perform areview of the commandsto ensurethat those required to support transaction restart are present.

The sample script showsthe commandsused in the script.

Sample: Required SAP Commands Supporting Transaction Restart

The following sample script showsthe SAP commands required to support transaction restart. Essential
Transaction Restart commands are highlighted in bold.

Sample Script

/*

* capturewithrestart.cpp

*

* Script Converted on July 20, 2004 at 08:43:23 AM
* CGenerated by Compuware QALoad convert nodul e version 5.2.0 build 73
*

* This script contains support for the follow ng niddl ewares:
* - SAP

*/

/* Converted using the follow ng options:

* General :

* Line Split : 132 characters
* Sl eep Seconds 1

* Constants to Variables . Yes

*  Renobve Quotes : No

* Tabs To Spaces : No

* Auto Checkpoints : No

* SAP

*  Version : 6204. 119. 32

*

/
#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>

#i ncl ude <wi ndows. h>
#i ncl ude <atl base. h>
#i ncl ude <obj base. h>
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#i ncl ude "do_SAPCCOM h"
#i ncl ude <atl wi n. h>

#i ncl ude <atlcom h>

#i ncl ude <atl host. h>

#i ncl ude "cscript.h"

#i ncl ude "do_SapGui . h"
#i ncl ude " mvComon. h"

extern "C' {
#i ncl ude "smacro. h"

}

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_info)

{

111
Iy
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/* Declare Variables */

SET_ABORT_FUNCTI ON( abort _function);

DEFI NE_TRANS_TYPE("capturew threstart. cpp");
HRESULT hr = Colnitialize(0);

i f( hr !'= ERROR _SUCCESS )
RR__Fail edMsg(s_info,"SAP: ERROR initializing COM);

SAPGui Set CheckScreenW | dcard('*");
SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
DO _Set TransactionStart();
try{
SAPGuUi Connect ( s_i nfo, "testsap620");

This command registers the SAP Runtine Cbject Table (ROT).
Setting the ROT effectively sets or resets the SAP runtine environnent.

SAPGui Appl i cati on(Regi ster ROT);

SAPGui Ver CheckStr (" 6204. 119. 32");

/1 Set SapApplication = CreateObject("Sapgui.ScriptingCtrl.1")
/| SapAppl i cation. OpenConnection ("testsap620")

/1 Set Session = SapApplication. Children(0). Children(0)

DO _SLEEP(18);

SAPGuUi Propl dStr ("wnd[ 0] ");// 1057828784, 513
SAPGuUi Cnd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO_SLEEP( 16) ;

SAPGui Propl dStr ("wnd[ 0] / usr/t xt RSYST- BNAME") ; / / 1057828800. 786
SAPGui Crd1( Gui Text Fi el d, Put Text, "qgal oadl");
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SAPGui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE") ; / / 1057828800. 796
SAPGui Cd1Pwd( Gui Passwor dFi el d, Put Text , " ~encr ~0000x_"' 9d") ;
SAPGuUi CndO( Gui Passwor dFi el d, Set Focus) ;

SAPGui Crd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGuUi Propl dStr ("wnd[ 0] ");//1057828800. 836
SAPGuUi Cnd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPGuUi CheckScreen( " S000", " SAPMSYST", " SAP") ; // 1057828800. 856

DO _SLEEP(6) ;
SAPGui Crd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO_SLEEP(3) ;

SAPGui Propl dStr("wnd[O]/tbar[0]/btn[15]");//1057828809. 839

SAPGui CdO( Gui Butt on, Press);

SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', " SAP Easy
Access");//1057828809. 859

// Check to determine if the nane we chose is found in db
/1 If not stop the script should not continue

BOOL bRetSts =
SAPGuUi CheckSt at usbar ("wnd[ 0]/ sbar", "No values for this selection");

if (bRetSts)

RR__printf(" No such |ast nane in Database");
/1l Use the SAPGui _error_handler call within code bl ocks that process
/1l error conditions. Do not use the RR__FailedMsg call in scripts
/1l where the Transaction Restart option will be enabl ed!

SAPGui _error_handler(s_info," End Now No such name i n Database");
}

DO _SLEEP(2) ;

SAPGui Propl dStr ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ; //1057828811. 382
SAPGuUi CndO( Gui Button, Press);
SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSPOL", "Log O f");//1057828811. 402

} // end try

catch (_comerror e){

char buffer[1024];

sprintf(buffer,"SAP: EXCEPTION Ox¥% % for VU % )\n",e.Error(), (char
*)e. Description(), S task_id);

SAPGuUi _error_handl er(s_info, buffer);

} // end catch

DO _Set Tr ansacti ond eanup() ;

/11 This command clears the SAP Runti ne Object Table (ROT).
/1] Revoking the ROT del etes the SAP runtime environnent from nenory.

SAPGui Appl i cati on( RevokeROT) ;
END_TRANSACTI ON() ;
REPORT( SUCCESS) ;

EXIT();
return(0);
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voi d abort_functi on(PLAYER | NFO *s_i nf o)

{
RR_printf("Virtual User ABORTED.");

EXIT();

Required SAP Script Commands

Overview: Required SAP Script Commands

Certain commands must be present in an SAP script. These commands are created automatically during the
conversion process. Most of the commands are before the BEGIN_TRANSACTION statement. Review this
section if you are having unexpected issues after script editing.

Note: If the SAP script supports transaction restarting, review Required Commands for Supporting
Transaction Restart in SAP.
Required Script Commands
Required commands and associated code statementsfor the SAP script are:
SET_ABORT_FUNCTION (abort function);
DEFINE_TRANS TYPE("capture.cpp");
HRESULT hr = Colnitialize(0);
if( hr 1= ERROR_SUCCESS)
RR_FailedMsg(s info, "ERROR initializiing COM");
SAPGuiSetCheckScreenWildcard (‘*');

SYNCHRONIZE();

Note: These functions are required, but additional SAP APl script commands are also essential to run an
SAP script.

Conclusion

When encountering unexpected compiler errors after script editing, review the script to ensure all required
commands are present. Thismight reveal a problem created by the script edits, especially when moving the
transaction loop. You must take care when doing extensive script editing not to accidentally remove
critical commands. Recording the transaction again and doing a windiff comparison can also help when
unexpected compiler errors occur.

The sample script showsthe statementsused in the script.

Sample: SAP Script with Commands

The following sampleisa SAP ript with required commands. Required commandsin the script are
highlighted in bold.

Sample Script

/*

* capture.cpp

*

* Script Converted on July 20, 2004 at 08:43:23 AM

* CGenerated by Compuware QALoad convert nodul e version 5.2.0 build 73
*

*

This script contains support for the foll ow ng m ddl ewares:
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* - SAP
*/
/* Converted using the follow ng options:
* General :
* Line Split : 132 characters
* Sl eep Seconds B
* Constants to Variables : Yes
* Renobve Quotes : No
* Tabs To Spaces : No
* Auto Checkpoints : No
* SAP
* Version : 6204. 119. 32
*

/
#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>

#i ncl ude <wi ndows. h>
#i ncl ude <atl base. h>
#i ncl ude <obj base. h>
#i ncl ude "do_SAPCCOM h"
#i ncl ude <atl wi n. h>

#i ncl ude <atlcom h>

#i ncl ude <atl host. h>
#i ncl ude "cscript.h"
#i ncl ude "do_SapGui . h"
#i ncl ude " mvCommon. h"

extern "C' {
#i ncl ude "smacro. h"

}

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL

#define NULL O

#endi f

extern "C' int rhobot_script(PLAYER | NFO *s_i nf o)

/* Declare Variables */

/1l These script functions in bold rmust be present and
/11 before the SYNCHRONI ZE command in every SAP script.

ACTI ON() ;
SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE( " capt ure. cpp");
HRESULT hr = Colnitialize(0);
i f( hr != ERROR _SUCCESS )
RR__Fail edMsg(s_info,"SAP: ERROR initializing COM);
SAPGui Set CheckScreenW | dcard(' *");
SYNCHRONI ZE() ;

BEG N_TRANSDO Set TransactionStart();

try{

341



QALoad 5.5

SAPGuUi Connect ( s_i nfo, "testsap620");
SAPGui Appl i cati on(Regi ster ROT);
SAPGui Ver CheckStr (" 6204. 119. 32");

/1 Set SapApplication = CreateObject("Sapgui.ScriptingCtrl.1")
/1 SapAppl i cation. OpenConnection ("testsap620")
/1 Set Session = SapApplication. Children(0). Children(0)

DO_SLEEP( 18) ;

SAPGui PropldStr("wnd[0]");//1057828784. 513
SAPGui Crd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO_SLEEP( 16) ;

SAPGui Propl dStr ("wnd[ O] / usr/t xt RSYST- BNAME") ; / / 1057828800. 786
SAPGui Crd1( Gui Text Fi el d, Put Text, "qgal oadl");

SAPCui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE" ) ; / / 1057828800. 796
SAPGuUi Cd1Pwd( Gui Passwor dFi el d, Put Text, "~encr ~0000x_"' 9d") ;
SAPGui CdO( Gui Passwor dFi el d, Set Focus) ;

SAPGuUi Cnd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGui PropldStr("wnd[0]");//1057828800. 836
SAPGui Crd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPGuUi CheckScreen("S000", " SAPMSYST", " SAP") ; // 1057828800. 856

DO _SLEEP(6) ;
SAPGui Crd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO _SLEEP(3) ;

SAPGuUi Propl dStr ("wnd[ 0]/t bar[ 0]/ btn[15]");//1057828809. 839

SAPGuUi CndO( Gui Button, Press);

SAPGuUi CheckScreen( " SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', " SAP Easy
Access");//1057828809. 859

DO _SLEEP(2) ;

SAPGui Propl dStr ("wnd[ 1] / usr/ bt nSPOP- OPTI ON1") ; //1057828811. 382
SAPGuUi CndO( Gui Button, Press);
SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSPOL", "Log O f");//1057828811. 402

} // end try

catch (_comerror e){

char buffer[1024];

sprintf(buffer,”"SAP: EXCEPTION Ox¥% % for VU % )\n",e.Error(), (char
*)e. Description(), S task_id);

SAPGuUi _error_handl er(s_info, buffer);

} // end catch

DO _Set Transacti onC eanup() ;
SAPCui Appl i cati on( RevokeROT) ;
END_TRANSACTI ON() ;

REPORT( SUCCESS) ;

EXI T();
return(0);
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voi d abort_functi on(PLAYER | NFO *s_i nf o)

{
RR_printf("Virtual User ABORTED.");

EXIT();

Retrieving SAP Counter Data

Modifying the Script to Retrieve SAP Counter Data

SAP scripts can retrieve customer counter information for each virtual user. By inserting code snippetsthat
use the SAPGui scripting APl into the SAP script, you can obtain and save SAP server information.

To modify the script to retrieve SAP counter data:

1. Declare and initialize the counter identification (ID) variables using the int data type. You should declare a variable
for each counter value to be extracted. The DEFINE_COUNTER macro initializes the declared counter identifier
variable and creates a holder for the value in the timing file.

2. Declare and initialize the variable to hold the actual SAP counter value. You should declare the variable using a
datatype that can hold any expected value for the counter. Usually a long is appropriate.

3. Retrieve the counter information from the SAP server using the SAPGuiSessioninfo command. The value is placed
in the variable you created in Step 2. The first parameter is the SAP property object corresponding to the counter.
The second parameter is the variable to hold the value.

4. Save the counter value to the timing file. The COUNTER_VALUE macro command extracts the value from the
server. The value is extracted to the variable created in Step 2. It is stored in the timing file using the associated ID
created in Step 1.

Conclusion

Following these techniques, you can obtain customer counter information from the SAP server, save it to
thevirtual user’'stiming file, and view it in Analyze. The sample original script and sample modified script
illustrate this modification.

Sample: Original SAP Script with Counters

The following sample shows an original SAP script extract with counters. Points of interest in the script are
highlighted in bold.

Sample Script

/*

* counters.cpp

*

* Script Converted on July 20, 2004 at 08:43:23 AM

* CGenerated by Compuware QALoad convert nodule version 5.2.0 build 73
*

* This script contains support for the follow ng m ddl ewares:

* - SAP

*

~

/* Converted using the follow ng options:

* Ceneral:

* Line Split : 132 characters
* Sl eep Seconds 1

* Constants to Variables . Yes

*  Renobve Quotes : No

*  Tabs To Spaces : No
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* Auto Checkpoints : No
* SAP
*  Version : 6204. 119. 32

*/

#defi ne SCRI PT_VER 0x00000205UL

#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<stdi 0. h>

<wi ndows. h>
<at | base. h>
<obj base. h>
"do_SAPCCOM h"
<atlw n. h>
<atl com h>
<at | host. h>
"cscript. h”
"do_SapQui . h"
" mvCommon. h"

extern "C' {

#i
}

ncl ude

"smacro. h"

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern

{

"C' int rhobot_script(PLAYER | NFO *s_info)

/* Declare Variables */

/1] Declare the SAP custom counter variable |Ds
/11 Al so declare any SAP counter val ue vari abl es.

Iy

SET_ABORT_FUNCTI ON( abort _functi on);

DEFI NE_TRANS_TYPE("counters. cpp");

HRESULT hr = Colnitialize(0);

if( hr !|'= ERROR_SUCCESS )
RR__Fail edMsg(s_info,"SAP. ERROR initializing COM);

SAPGui Set CheckScreenW | dcard('*");

Initialize the SAP custom counter variable |Ds.

SYNCHRONI ZE( ) ;

BEG N_TRANSACTI ON() ;

DO Set TransactionStart();

try{
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/1 Set Session = SapApplication. Children(0). Children(0)
DO_SLEEP(18) ;

SAPGui PropldStr("wnd[0]");//1057828784. 513
SAPGui Cd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO _SLEEP( 16) ;

SAPGuUi Propl dStr ("wnd[ O] / usr/t xt RSYST- BNAME") ; / / 1057828800. 786
SAPGuUi Cnd1( Gui Text Fi el d, Put Text, "qgal oadl");

SAPGui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE") ; / / 1057828800. 796
SAPGuUi Cd1Pwd( Gui Passwor dFi el d, Put Text, " ~encr ~0000x_"' 9d") ;
SAPGui CdO( Gui Passwor dFi el d, Set Focus) ;

SAPGuUi Cnd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);

SAPGui PropldStr("wnd[0]");//1057828800. 836
SAPGui Crd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPGuUi CheckScreen( " S000", " SAPMSYST", " SAP") ; // 1057828800. 856

DO _SLEEP(6) ;
SAPGui Crd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO _SLEEP(3) ;

SAPGuUi Propl dStr ("wnd[ 0]/t bar[0]/btn[15]");//1057828809. 839

SAPGuUi CndO( Gui Button, Press);

SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', " SAP Easy
Access");//1057828809. 859

DO _SLEEP(2) ;

SAPGui Propl dStr ("wnd[ 1]/ usr/ bt nSPOP- OPTI ON1") ; // 1057828811. 382
SAPGui CdO( Gui Butt on, Press);

/1] This is where we would like to retrieve the RoundTri ps
/1l and Flushes counter. Here the SAPGQui Sessi onl nfo command
/1l will be inserted to retrieve these SAP counter values fromthe server.

SAPCui CheckScreen(" SESSI ON_VANAGER", " SAPLSPOL", "Log O f");//1057828811. 402

/1l Here is where the counter information will actually be
/1] witten to the timng file.

} // end try

catch (_comerror e){
char buffer[1024];
sprintf(buffer,"SAP: EXCEPTION Ox¥% % for VU % )\n",e.Error(), (char
*)e.Description(), S task_id);
SAPGuUi _error_handl er(s_info, buffer);
} I/ end catch

DO _Set Transacti onC eanup() ;
SAPGui Appl i cati on( RevokeRQOT) ;
END_TRANSACTI ON() ;

REPORT( SUCCESS) ;
EXI T();
return(0);

}
voi d abort_functi on(PLAYER | NFO *s_i nf 0)

345



QALoad 5.5

RR__printf("Virtual User ABORTED.");
EXIT();

Sample: Modified SAP Script with Custom Counters

The following sample shows a modified SAP script with SAP custom counters. Changesto Original script
are highlighted in bold.

Sample Script

/*

* counters.cpp

*

* Script Converted on July 20, 2004 at 08:43:23 AM

* CGenerated by Compuware QALoad convert nodule version 5.2.0 build 73
*

* This script contains support for the follow ng m ddl ewares:

* - SAP

*

~

/* Converted using the follow ng options:

* General :

* Line Split : 132 characters
* Sl eep Seconds 1

* Constants to Variables . Yes

*  Renobve Quotes : No

* Tabs To Spaces : No

* Auto Checkpoints : No

* SAP

*  Version : 6204. 119. 32

*

/
#defi ne SCRI PT_VER 0x00000205UL

#i ncl ude <stdio. h>

#i ncl ude <wi ndows. h>
#i ncl ude <atl base. h>
#i ncl ude <obj base. h>
#i ncl ude "do_SAPCCOM h"
#i ncl ude <at!lw n. h>

#i ncl ude <atl com h>

#i ncl ude <atl host. h>
#i ncl ude "cscript. h"
#i ncl ude "do_SapGui . h"
#i ncl ude "mvConmon. h"

extern "C' {
#i ncl ude "smacro. h"

}

/* set function to call on abort*/
voi d abort_functi on(PLAYER | NFO *s_info);

#i f ndef NULL
#define NULL O
#endi f

extern "C'" int rhobot _script (PLAYER | NFO *s_i nfo)
{

/* Declare Variables */
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/1l Scripting: Step 1

int idl, id2, id3, id4;
I ong | RoundTri ps, | Fl ushes;

SET_ABORT_FUNCTI ON( abort _functi on);
DEFI NE_TRANS_TYPE("counters. cpp");
HRESULT hr = Colnitialize(0);

if( hr !|'= ERROR_SUCCESS )
RR__Fail edMsg(s_info,"SAP. ERROR initializing COM);

SAPGui Set CheckScreenW | dcard('*");
/1l Scripting: Step 2

/1 "Counter Group", "Counter Nane", "Counter Units
/1 (Optional)", Data Type, Counter Type.

i d1 = DEFI NE_COUNTER(" Cunul ative Group", "Curul ative RoundTrips", 0, DATA LONG
COUNTER_CUMULATI VE) ;

i d2 = DEFI NE_COUNTER(" Cunul ative Group"”, "Cumul ative Flushes", 0, DATA LONG
COUNTER_CUMULATI VE) ;

i d3 = DEFI NE_COUNTER("| nstance Goup", "lnstance RoundTrips", 0, DATA LONG
COUNTER _| NSTANCE) ;

i d4 = DEFI NE_COUNTER(" | nstance G oup", "lnstance Flushes", 0, DATA LONG
COUNTER _| NSTANCE) ;
SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
DO _Set TransactionStart();
try{
SAPGuUi Connect ( s_i nfo, "testsap620");
SAPGuUi Appl i cati on( Regi st er ROT) ;
SAPGui Ver CheckStr (" 6204. 119. 32");
/] Set SapApplication = CreateObject("Sapgui.ScriptingCtrl.1")
[/ SapAppl i cati on. OpenConnection ("testsap620")
/| Set Session = SapApplication. Children(0). Children(0)
DO SLEEP(18);

SAPGuUi Propl dStr ("wnd[ 0] ");// 1057828784, 513
SAPGuUi Cnd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO _SLEEP( 16) ;

SAPGuUi Propl dStr ("wnd[ O] / usr/t xt RSYST- BNAME") ; // 1057828800. 786
SAPGuUi Cnd1( Gui Text Fi el d, Put Text, "qgal oadl1");

SAPGui Propl dStr ("wnd[ 0] / usr/ pwdRSYST- BCODE") ; / / 1057828800. 796
SAPGui Cd1Pwd( Gui Passwor dFi el d, Put Text , " ~encr ~0000x_"' 9d") ;
SAPGuUi CndO( Gui Passwor dFi el d, Set Focus) ;

SAPGui Crd1( Gui Passwor dFi el d, Put Car et Posi tion, 3);
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SAPGui PropldStr("wnd[0]");//1057828800. 836
SAPGui Crd1( Gui Mai nW ndow, SendVKey, 0) ;
SAPGui CheckScreen("S000", " SAPMSYST", " SAP") ; // 1057828800. 856

DO _SLEEP(6) ;
SAPGui Cd3( Gui Mai nW ndow, Resi zeWbr ki ngPane, 92, 34, f al se) ;

DO _SLEEP(3) ;

SAPGuUi Propl dStr ("wnd[ 0]/t bar[ 0]/ btn[15]");//1057828809. 839

SAPGuUi CndO( Gui Button, Press);

SAPGuUi CheckScreen(" SESSI ON_MANAGER', " SAPLSMIR_NAVI GATI ON', " SAP Easy
Access");//1057828809. 859

DO _SLEEP(2) ;

SAPGui Propl dStr ("wnd[ 1]/ usr/ bt nSPOP- OPTI ON1") ; // 1057828811. 382
SAPGui CdO( Gui Butt on, Press);

/1] Scripting: Step 3

SAPGuUi Sessi onl nf o( Get RoundTri ps, | RoundTri ps);
SAPGui Sessi onl nf o( Get Fl ushes, | Fl ushes);

SAPGui CheckScr een( " SESSI ON_MANAGER"', " SAPLSPOL", "Log OFf");//1057828811. 402
/1l Scripting: Step 4

COUNTER _VALUE( id1, | RoundTri ps);
COUNTER_VALUE( id2, 1 Fl ushes);
COUNTER_VALUE( id3, | RoundTri ps);
COUNTER_VALUE( id4, 1 Fl ushes);

} // end try

catch (_comerror e){
char buffer[1024];
sprintf(buffer,”"SAP: EXCEPTION Ox% % for VU(% )\n",e.Error(), (char
*)e. Description(), S task_id);
SAPGui _error_handl er(s_info, buffer);
} I/ end catch

DO _Set Transacti onC eanup() ;
SAPGui Appl i cati on( RevokeRQOT) ;

END_TRANSACTI ON() ;

REPORT( SUCCESS) ;
EXIT();
return(0);
}
voi d abort_functi on(PLAYER | NFO *s_i nf 0)
{
RR_printf("Virtual User ABORTED.");
EXIT();
}
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Winsock Scripts
Winsock Script Samples

You can address specific situations or resolve certain problemsby modifying converted Winsock scripts.
These samples show a description of the problem, the procedure for implementing the modification, and
samples of a modified script. Script modifications are discussed for:

Handling Winsock Connection Problems

Accessing Local and Remote Network Addresses

Using Central Datapoolswithin a Winsock Script
Using Local Datapoolswithin aWinsock Script
Accessing Server Replieswith DO_W SK_Read
Accessing Server Replieswith DO_W SK_Recv
Receiving Winsock UDP Datawith DO_W SK_Recvfrom
Sending Variable Data with DO_W SK_Send

Sending Variable Datausing DO_W SK_SendAll
Sending Variable Datausing DO_WSK_SendTo
Sending Variable Datausing DO_W SK_Write
Accessing Server Replies Using Response() and ResponseLength()
Parsing Server Replies Using ScanHoat and Scanint
Parsing Server Replies Using ScanSkip and ScanString
Parsing Server Replies Using kipExpr and Scan kip

Handling Winsock Connection Problems

Overview: Handling Winsock Connection Problems

When aremote application ishandling other tasksand isnot able to accept a connection, you can modify
your script so that it retriesthe connection. When implementing this sort of functionality, be sure you:

I Limit the number of connection retries so that the script doesn't execute indefinitely.
I Turn off the abort flag before the connection and turn it back on immediately after the connection
loop. Otherwise the virtual user abortswhen a connection fails.
Conclusion

The sample script illustrates how to create a script that attemptsto reconnect to aremote application if the
first connection fails.

'1:' Caution: It isvery import that you specify a limit to the number of connection retries or the script runsin
an endless loop. Thismay create a denial of service attack on the remote application.

Sample: Handling Winsock Connection Problems

The following script snippet shows an example of how to handle connection problems. The codein bold
shows how you can limit the retiresand turn off the abort flag.
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Sample Script Shippet

/* Declare Variables */

/1 Declared nNunRetries to keep track of the nunmber of retry attenpts that are nade
int nNunRetries = 0;

/1 Declared “ret” to store the return code from DO WSK_Connect ()

int ret = -1;

BEG N_TRANSACTI ON() ;
DO WBK_Socket (S2, AF_I NET, SOCK_STREAM | PPROTO TCP):

//1n order to handle the failure for the DO WBK _Connect the script needs to
/1 turn off the abort on error flag. After the connection is made the flag
/1 should be turned back on.

s_i nf o- >bAbort OnError = 0;

/1 The exanple beloww |l try to make a connection to the renote application,
/] and if it fails it will repeat the attenpt up to 5 tines.
while( ret = -1 & nNunRetries < 5)

/[l Attenpts to connect to the renote application.
ret = DO WSK _Connect (S2, "10.4.26.24", 123, AF_INET);

if(ret == -1)
{

/ | pause between connection attenpts

DO_MBLEEP( 500) ;

/lincrement the counter for the nunmber of retry attenpts.
nNunRet ri es++;

}

//turning the abort flag back on.

s_i nfo- >bAbort OnError = 1;

//1f the nmax nunmber of retries has been net then this virtual user should fail.

i f(nNunRetries == 5)

RR__Fai |l edMsg(s_i nfo, "ERROR Max nunber of connection retries has been reached");

DO WBK_Cl osesocket (S2) ;

Parsing Server Replies Using SkipExpr and ScanSkip

Overview: Parsing Server Replies

You can find astring within thereply returned from the sever using ipExpr() and ScanExpr(). SkipExpr()
searchesthe internal buffer that containsthe responsereceived in the DO_W SK_Expect() for the first
occurance of the string. It placesthe pointer in the position immediately following the string. Then use
ScanExpr() to search for the end of the string. Thissavesthe buffer following the first occurrence of the
string used in KipExpr(), up to and including the string in ScanExpr(). The first parameter of ScanExpr()
takes a Unix-style regular expression. The following table shows some of the most common expressions.

Matchesthe end of astring

o Matches any number of characters
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e Matches any one character

Conclusion

Use the SipExpr() and ScanExpr() to find a string returned from the server. The sample script illustrates
thistechnique.

Sample: Parsing Server RepliesUsing SkipExpr and Scan Skip

In thisexample, the buffer returned from the server is: "sessionid=1234567890abc”, and you are retrieving
everything after the “=", up to and including “abc”. The message “length = 13 string = 1234567890abc” is
printed to the player buffer window. The code added to check the status bar isshown in bold.

Sample Script
/* Declare Variables */

char tenp[35];
int size = 0;

BEG N_TRANSACTI ON() :

DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P):
DO WBK_Bi nd('S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);

DO WBK_Connect (S1, "127.0.0.1", 90, AF_INET);

//Bel ow indicates the buffer that was received at capture tinme.
/* 23 bytes: sessioni d=1234567890abc */

DO WSK_Expect (S1, "c");

[/ Finds the string “sessionid=” within the buffer that was received, and
//the noves the pointer to the next position within the received buffer.
Ski pExpr (" sessi oni d=");

/] Copi es any data fromthe current buffer position up to the string “abc”
/linto the variable tenp.
si ze=ScanExpr (".*abc" , tenp);

[lprints the string that was found to the playerbuffer w ndow.
RR_printf("length = % string = %", size, temp);

DO WSK_d osesocket (S1) ;

Accessing Local and Remote Network Addresses

You can retrieve the IP address or port to which a socket handleisconnected, or retrieve the IP address and
port to which a socket handle isbound. The sample script illustrates how to retrieve and store socket
address and port information. Therequired code isshown in bold.

Sample Script

/* Declare Variables */
//Belows are two socket structs that will store the address and port information.

struct sockaddr_in Renot eAddr;
struct sockaddr_in Local Addr;
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BEG N_TRANSACTI ON( ) ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO TCP);

DO WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

/* Socket S2 was bound to address 0.0.0.0 on port 3320 (hibyte=12,1obyte=248) */

//Called after the DO WK Bi nd() to see which address the socket was bound to
Local Addr. si n_addr.s_addr = ntohl (GetLocal Addr(S1));

//Called after the DO WK _Bi nd() to see which port the socket was bound to
Local Addr.sin_port = GetLocal Port(S1);

DO WSK_Connect (S1, "10.4.26.24", 80, AF_|INET);

//Called to retrieve the renpte address that S1 is connected to.
Renot eAddr . si n_addr.s_addr = nt ohl (Get Renpt eAddr (S1));

//Called to retrieve the renbte port that S1 is connected to.
Renot eAddr . si n_port = ntohs(Get RenotePort (S1));

/1 The function beloww |l print the renote and | ocal address and port infornmation

/1 to the playerbuffer. Wthin the RR_printf() the script is using the socket function
/1l “inet_ntoa()” to convert the IP froman unsigned long to a string

[ format, XXX XXX, XXX. XXX,

RR_printf("Renpte: address=% port=%", i net_ntoa(Renot eAddr.sin_addr),

Renot eAddr . si n_port);

RR__printf("Local: address=% port=%l",inet_ntoa(Local Addr.sin_addr), Local Addr.sin_port);

DO WSK_d osesocket (S1) ;

Conclusion

When thiscodeis executed, a message is printed to the playerbuffer, such as:
VU 0 : Renpte: address=10.4.26.24 port=80
VU 0 : Local : address=10.15.16.26 port=1125

Accessing Server Replies Using Response and ResponselLength

You can save theentirereply that a server returnsusing Response() and ResponseLength(). When you call
Response() directly after the DO_W SK_Expect(), it returnsa pointer to the data received by the
DO_WSK_Expect(). To receive the length of thereceived reply, call the ResponseLength(). Thisreturnsthe
number of charactersreceived.

The sample script illustrates how to use these commandsto save a server reply. In thissample, the code in
bold shows how to use Response() and ResponselLength().

Sample Script
/* Declare Variables */

/1 Bel ow are variabl es needed for this exanple

int x = 0;

char *tenp;

BEG N_TRANSACTI ON() :

Bo_V\BK_Socket(sL AF_| NET, SOCK_STREAM | PPROTO | P);
DO WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
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DO WSK_Connect (S1, "127.0.0.1", 90, AF_INET);

//Below is the actual buffer that was returned at capture tine.
/* 21 bytes: You are now connected */
DO WSK_Expect (S1, "d");

/1 used to store the data that was received by the DO WSK_Expect
temp = Response();

/lused to get the size of the response that was received so far.
X = ResponselLengt h();

/1 The line beloww |l print the length of the response to the playerbuffer
RR__printf(“The size of the received buffer was %l bytes ", x,);

DO WSK_d osesocket (S1) ;

Conclusion

In thisexample, Response() and ResponselLength() are used to print the message “ The size of the received
buffer was 21 bytes’ to the player buffer window.

Accessing Server Replieswith DO_WSK_Read

When the datareceived istoo dynamic and thereisnothing on which to basethe unique string,you
cannot usethe DO_W SK_Expect() to access server replies. In this case, when the number of characters
received isalwaysthe same, you can use DO_W SK_Read().

In the following example, the user sends alogon string to the server and the server sends back aunique
key that isused for subsequent calls. Snce the ending characters always change, DO_W SK_Read iscalled to
receive a specified number of characters. You can parse thisdata for any valuesyou need. The required
codeisshown in bold.

Sample Script

BEG N_TRANSACTI ON() ;

DO WSK_Socket (S2, AF_| NET, SOCK _STREAM | PPROTO TCP);
DO WSK_Bi nd(S2, ANY ADDR, ANY_PORT);

DO WSK_Connect (S2, "10.4.26.24", 80, AF_INET);

[* 20 bytes */
DO WBK_Send(S2, ""@ser =Bob™ @wd=CPWR*@ 377") ;

/1 The data that is being sent fromthe server is dynan c and the ending
/1 character is never the same. Since this is the case using

/1 DO WBK Expect() will not work, so the script will use DO WBK Read()
/1 to receive the same nunber of bytes that were originally sent.

/* 14 bytes: SID=1234567890 */

/1 DO_WBK_Expect (S2, ""@);

/1 The script will now print the response that was received by
/1 calling Response() to gain access to the received buffer.

If ( DO WBK Read(S2,14) != -1)
RR_printf("String = %", Response());

Conclusion
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Using DO_W SK_Read() instead of DO_W SK_Expect() allowsthe virtual user to receive a specific number of
bytesinstead of a sequence of characters.

Accessing Server Replies with DO_WSK Recv

When the datareturned istoo dynamic and the DO_W SK_Expect() fails, you can use DO_W SK_Recv() to
storethereply returned from the server. This savesthe response based on itssize instead of on the unique
character string used in the DO_W SK_Expect(). When you use DO_W SK_Recv(), you specify how much
datayou want to receive and where to storeit. In thissample, the required codeisshown in bold.
Sample Script

/* Declare Variables */

//Bel ow are variables that were declared to use with DO WBK_Recv,
/1and the size of tenp will vary dependi ng upon the buffers that your
[lapplication is returning.

int size = 0;

char tenp[45];

BEG N_TRANSACTI ON() :

DO WSK_Socket (S1, AF_INET, SOCK_STREAM | PPROTO | P):
DO WBK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
DO WBK_Connect (S1, "127.0.0.1", 90, AF_INET);

//Below is the data that was received at capture tine.
/* 21 bytes: You are now connected */

[/lnitializing the tenp variable
nmenset (tenp, '\ 0", 45);

/1l nstead of calling DO WSK Expect() to receive the data, the

[/script will now call DO WK Recv(). This will allow the script to
/lreceive a specified nunber of characters instead of |ooking at the data
//to determine if the buffer has been received entirely or not.

DO WBK_Recv( S1, t enp, 45, 0, &si ze) ;

[/ Original function that was in the script
/1 DO _WBK_Expect (S1, “d~);

[IPrints the size of the string that was received to the playerbuffer.
RR_printf("Size of the received buffer was % bytes", size);

DO WSK_C osesocket (S1) ;

Conclusion

In thisexample, the message “ Sze of the received buffer was 21 bytes” isprinted to the player buffer
window.

@ caution: When using thismethod instead of the DO_WSK_Expect(), verify that you receive the correct
information before moving on to the next function in your script.
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Parsing Server Replies Using ScanHoat and Scanint

Sometimeslocal applications must interpret and act on numeric values sent from aremote application. For
example, remote applications may send a port number to the local application. The local application parses
theremote port from the data it receives and attemptsto connect to the remote machine on the new port.

By using ScanlInt(), you can parse the received buffer for numeric values, such as port numbers, or use
ScanHoat() to parse for larger numeric values. The sample script illustrates how to use ScanHoat() and
Scanlint(). The required code is shown in bold.

Sample Script

/* Declare Variables */

/1 The variable "port" was declared to store the port# that the renote
/1 application sends. The variable "nlD"'" is used to store the unique
/1 IDthat is sent by the renote application.

unsi gned short port;

float nlD;

BEG N_TRANSACTI ON() ;

DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO TCP);
DO WSK_Socket (S2, AF_| NET, SOCK _STREAM | PPROTO TCP);

DO WSK_Connect (S1, "10.15.21.225", 33, AF_|INET);

/[* 11 bytes: "port=\nAl 0\OaB" */

/1Since the end of the data that is being received is dynanmic, the
/1 script will use DO WBK Read() to receive the data instead

/1 using the DO WBK_Expect () that was converted into the script.

/1 DO_WBK_Expect ( “*B”) ;

DO WBK_Read(S1, 11) ;

//Calling ScanSkip to nove the pointer to the first byte of the port
ScanSki p(5);

/1Calling Scanlnt to copy the next two bytes into a variable that wll
/] store the port fromthe renote application.

Scanl nt (MyByt eOrder (), 2, (char*) &port);

//Calling ScanFloat to copy the next four bytes into a variable that will
/1 store the unique ID fromthe renote application.
ScanFl oat (MyByt eOrder (), 4, (char*) &l D) ;

[/Printing the port nunber to the playerbuffer wi ndow, and converting

/1 the value fromnetwork byte order to host byte order.
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RR__printf("port=%", ntohs(port));

[1Printing the unique ID that the renpte application sent to the

/1 playerbuffer.

RR_printf("float=%",nlD);

DO WSK_C osesocket (S1) ;

//Below is the original DO WBK Connect that was converted into the script

/1 DO WBK_Connect (S2, 710. 15. 21. 225”, 2526, AF_|I NET);

/1 Uses the port that was returned above to reconnect to the renote application

DO WSK_Connect (S2, "10.15.21.225", ntohs(port), AF_INET);

DO WBK_Send(S2,"Hello World");
DO WSK_d osesocket (S2) ;

Conclusion

In thisexample, the script parsesthe port number sent from the remote application and usesthisto
reconnect to theremote application. The script also uses ScanFoat() to parse aunique ID from the message
sent by the remote application.

Parsing Server Replies Using ScanSkip and ScanString

Datareturned from the server may be too dynamic to base your parsing on actual characters. In this case,
you can base your search on character positionsusing ScanSkip() and ScanSring().

For example, you can save characters 20 through 25 that are returned from a server. The Scan ip() skips
the specified number of charactersin theinternal buffer that storesthe response received in the
DO_WSK_Expect(). The ScanSring() scansthe number of characters you specify into a character string
from the current position in the buffer.

In thissample, the buffer returned from the server is xxx123456789yyy. You are retrieving the value
between xxx and yyy. The required code isshown in bold.

Sample Script

/* Declare Variables */

/lVariable to store the string that we are searching for.
char tenp[15];

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);

DO WSK_Bi nd(S1, ANY ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);
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DO WSK_Connect (S1, "127.0.0.1", 90, AF_INET);

//Below is the actual data that was returned at capture tine.

[* 16 bytes: xxx0123456789yyy */

DO WBK_Expect (S1, "yyy");

/1 making sure that all of the data within our variable has been initialized
nmenset (tenp, '\ 0', 15);

//skips 3 bytes within the buffer that was received.

ScanSki p(3);

[/ copies the next 10 bytes of the buffer that was received into our tenp variable

ScanString(10,tenp);
/1 Displays the string that was found to the playerbuffer w ndow.

RR_printf("string=%",tenp);
DO WSK_C osesocket (S1) ;

Conclusion

In thisexample, the message “string=0123456789” is printed to the player buffer window.

Receiving Winsock UDP Data with DO_WSK_Recvfrom

When the application you are capturing isusing the UDP protocol, you can usethe DO_W SK_Recvfrom()
to receive data from theremote application. The sample script illustrateshow to usethe Do_Wsk_Recvfrom
(). Therequired code isshown in bold.

Sample Script

/* Declare Variables */

/1 The variable strBuf is used to fornulate the dynamc data that is

/1 sent in the DO WSK Sendto() bel ow.

char strBuf[256];

/| Renpt eAddr stores the renpte applications address and port

struct sockaddr_in Renot eAddr;

/I nBytes is used to stor the nunber of bytes that were received via DO WSK Recvfrom)

int nBytes = O;

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF I NET, SOCK DGRAM | PPROTO UDP);

DO WSK_Bi nd(S1, "10.15.16.26", 333);
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/| Recei ves data via the UDP protocol
DO WBK_Recvfron(S1, strBuf, (struct sockaddr*) &RenoteAddr, 256, 0, &nBytes);

[/Prints to the player buffer the nunber of bytes that were received and
/1 the renpte address and port that sent them
RR_printf("Received % bytes from %s: %",

nByt es, inet_ntoa(RenoteAddr. sin_addr),

nt ohs( Renot eAddr . si n_port));

DO WSK_d osesocket (S1) ;

Conclusion

This example showshow to use DO_WSK_Recvfrom() to receive UDP protocol data. It showshow to access
the address and port of the remote application sending the data.

Sending Variable Data with DO_WSK_Send

Captured data may not be the data you want to use whilerunning atest. For example, you might change

the user name sent during capture timeto a different value during replay. You can change the valuein the
DO_WSK_Send() to make a static value within the function. However, if you want to substitute a different
value each time, you can create a dynamic variable, such as a datapool value, to replace the user name.

In thisexample, the script includesaDO_WSK_Send() that sends“name=Jdm” to the server asthe user
name. For testing purposes, you want to change the nameto include a variable that represents a different
name, such as“Mark”. The code required for thisisshown in bold.

Sample Script

/* Declare Variables */

/1 Bel ow are variabl es needed for the dynanmic data. The size of these
[lvariables will depend upon how big the buffer is that you are replacing
char buffer[65];

char sendbuffer[65];

BEG N_TRANSACTI ON() ;

DO WBK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);

DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO _OOBI NLINE, 1);

DO WSK_Connect (S1, "127.0.0.1", 90, AF_INET);

//Below is the original send based upon the capture file.
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/1 DO _WBK_Send( S1, "nane=Jint);

/1 The script will now create a buffer that is different than what was captured,
//and if we wanted the string “Mark” could al so of been a datapool val ue.
strcpy( buffer, "Mark");

sprintf( sendbuffer, "name=%", buffer);

/1 The script will now send the variable string that was created above
DO WSK_Send( S1, sendbuffer);

/[* 2 bytes: ok */
DO WBK_Expect ( S1, "ok");

DO WSK_d osesocket (S1) ;

Conclusion

In thisexample, the user name sent to the server ischanged from “name=Jm” to “name=Mark” by
modifying the buffer beforethe DO_W SK_Send() and passing the new buffer asthe second parameter of
the DO_WSK_Send().

Sending Variable Data using DO_WSK_SendAll

When only aportion of astring that the script issending must be modified to make it dynamic, using the
DO_WSK_SendAll() can be easier than modifyingthe DO_W SK_Send().

The following example sendsthe username “Bob” and the password “CPWR” to the server to logon. Snce
only oneinstance of thisuser can belogged on to the server, you must modify the script to read different
user names and passwords from a datapool before sending it. In the sample script snippet, the required
codeisshown in bold.

Sample Script

BEG N_TRANSACTI ON() ;

// Reads in a datapool record to be used to nake the usernane and password dynami c.
GET_DATA() ;

DO WSK_Socket (S2, AF_| NET, SOCK _STREAM | PPROTO TCP);

DO WSK_Bi nd(S2, ANY_ADDR, ANY_PORT);

DO WBK_Connect (S2, "10.0.6.32", 80, AF_INET);

/1ln the string that was sent bel ow "Bob" and "CPWR' both need to be nodified
/1 to allow for multiple users to execute this script.

[* 20 bytes */

/1 DO WBK_Send(S2, "~@ser =Bob” @wl=CPWR*@ 377") ;

/1 Usi ng DO WBK_Sendal | the message that is being sent can easily be nodified, so

/1 that the script can read in the username and password from a datapool file.
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DO WSK_SendAl | (S2,5, "~@ser", VARDATA(1), "~@wd=", VARDATA(2), "~@377");

/* 15 bytes: SID=1234567890"@ */
DO WBK_Expect (S2, ""@);

DO WSK_d osesocket (S2) ;

Conclusion

In the sample modified script, the user name and password areread in from a datapool file and the datais
sent using the DO_W SK_SendAll().

Sending Variable Winsock UDP Data

Captured data may not be the datathat you want to use whilerunning atest. For example, you may want
to substitute a user name sent during capture with a different value each time during replay. You can do
thisusing adynamic variable, such as a datapool variable.

Note: Changing the value located in the DO_WSK Sendto() makes the value static within the function.

In thissample, the code in bold below shows how change data values.

Sample Script

/* Declare Variables */

/1 The variable strBuf is used to fornulate the dynamic data that is
/1 sent in the DO WSK Sendto() bel ow.

char strBuf[24];

BEG N_TRANSACTI ON() ;

/I Reads in a row of data froma central datapool file, and this will be
/lused as part of the dynamic data that will be sent via the DO WSK Sendto()
GET_DATA() ;

DO WBK_Socket (S1, AF_I NET, SOCK_DGRAM | PPROTO | P);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO BROADCAST, 1);
DO WSK_Bi nd(S1, "127.0.0.1", 5634);

//Below is the original DO WSK_Sendto() that was converted into the script
/1 DO_WBK_Sendt o( S1, "name=Brian", "10.25.26.24", 1234);

/1 The exampl e bel ow reads a record in froma central datapool, and the val ue
/1 is then sent as part of the DO WBK Sendto() buffer.

menset (strBuf, 0, 24);

sprintf(strBuf, "nane=%", VARDATA(1));

DO WBK_Sendt o(S1, strBuf, "10.25.26.24", 1234);
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DO WSK_d osesocket (S1) ;

Conclusion

In thisexample, the virtual user readsin arow of data from a central datapool, which isused to create a
dynamic message. Thismessageisused in the DO_W SK_Sendto() to send it to the address “10.25.26.24".

Sending Variable Data usng DO_WSK_Write

You can use DO_WSK_Write() instead of DO_W SK_Send() when coding scriptsby hand. DO_W SK_Write()
does not expect stringsthat have certain control and null characters encoded, asdoesDO_W SK_Send().
Thisallowsyou to send data without using EscapeStr() to encode any possible control characters.

The sample script illustrates how to use DO_W SK_Write(). The required code is shown in bold.

Sample Script

/* Declare Variables */
/lVariable that will be used to send data to the server via DO WK Wite()
char tenp[24];

BEG N_TRANSACTI ON() ;

DO WSK_Socket (S2, AF_| NET, SOCK _STREAM | PPROTO TCP);
DO WSK_Bi nd(S2, ANY_ADDR, ANY_PORT);

DO WSK_Connect (S2, "10.4.26.24", 60, AF_INET);

/1 The original data that was sent was... "“@ser=Bob"@wl=CPWR*"@, and the
/1 "@are encoded null characters. The function bel ow constructs the sanme
/1 data that was sent without the data bei ng encoded.

mencpy(tenp, "\ OQuser =Bob\ Opwd=CPWR\ 0", 19);

[* 19 bytes */

/1 The DO WBK_Send() bel ow was converted to the script fromthe capture file.
/1 DO _WBK_Send(S2, ""@iser=Bob™ @wd=CPWVR"@ ) ;

/1Since the script is now using DO WSK Wite() to send the data it does not
/Ineed to call EscapeStr() to encoded the NULL characters within the string
//that is being sent.

DO WK Wite(S2,tenp, 19);

[* 15 bytes: SID=1234567890"@ */

DO WBK_Expect (S2, ""@);

DO WSK_d osesocket (S2) ;
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Conclusion

In the sample script, the data was sent usingthe DO_W SK_Write() instead of the DO_W SK_Send(). This
allowsyou to send data without encoding it.

Using Central Datapools within a Winsock Script

You can use dynamic data in your script by reading data from a datapool file. However, datapool files must
bein an ASCII string, and not all dynamic data are in thisformat. For example, when the string

“\' 121\ 101\ 114\ 157\ 141\ 144" appearsin a datapool fileand isread in using a one of the datapool
functions, you receive\\ 121\ \ 101\\ 114\ \ 157\ \ 141\ \ 144 asthe output.

You can ensure that the output string you receive is accurate by using the OctalToChar() to convert any
octal sequencesinto their binary representation. In thissample script, the string

“\ 121\ 101\ 114\ 157\ 141\ 144" isread in from a central datapool file and converted to its binary
representation. Therequired code isshown in bold.

Sample Script
/* Declare Variables */
[/ Variable declared to store the central datapool record.

char tenp[40];

BEG N_TRANSACTI ON() ;
/1 Gets a row of data fromthe Conductor during the test.
GET_DATA() ;

DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);

DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);

/I Read the first colum fromthe central datapool row that was
[l returned when the GET_DATA() was call ed.

strcpy(tenp, VARDATA(1));

/lused to convert octal strings to their binary fornmat

Cct al ToChar (tenp) ;

[/ The script is now setup to send the data that was read in fromthe
/lcentral datapool file instead of the hard coded val ues that were captured.
DO WBK_Send( S1, t enp) ;

//Below is the original send that was captured.
/1 DO_WBK_Send( S1, 7\ 121\ 101\ 122\ 165\ 156") ;

DO WSK_d osesocket (S1) ;

Conclusion
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In thisexample, the DO_WSK_Send() sendsthe octal representation for the string “QALoad”,
“\121\ 101\ 114\ 157\ 141\ 144", to the server.

Using Local Datapools within a Winsock Script

You can use dynamic data in your script by reading data from a datapool file. However, datapool files must
bein an ASCII string, and not all dynamic data are in thisformat. For example, when the string

“\ 121\ 101\ 114\ 157\ 141\ 144" appearsin a datapool file and isread in using a one of the datapool
functions, you receive\\ 121\\ 101\\ 114\ \ 157\ \ 141\ \ 144 asthe output.

You can ensure that the output string you receive is accurate by using the OctalToChar() to convert any
octal sequencesinto their binary representation. In thissample script, the string

“\' 121\ 101\ 114\ 157\ 141\ 144" isread in from alocal datapool file and converted to its binary
representation. Therequired code isshown in bold.

Sample Script

/1 This is used as an easy to remenber descriptor for the datapool file.
#define DP1 1/* ldentifier for a datapool file*/

/* Declare Variables */

[/ Variable declared to store the |ocal datapool record.

char tenp[40];

/1 Opens the datapool file
OPEN_DATA_POOL( " dat apool . dat", DP1, TRUE)
BEG N_TRANSACTI ON( ) ;

// Reads a row of data in fromthe datapool file that was opened above

READ_DATA_RECORD( DP1) ;

DO WSK_Socket (S1, AF_I NET, SOCK_STREAM | PPROTO | P);

DO WSK_Bi nd(S1, ANY_ADDR, ANY_PORT);

DO WBK_Set sockopt (S1, SOL_SOCKET, SO OOBI NLINE, 1);

/I Read the first colum fromthe l|ocal datapool row that was
[/ returned when the READ DATA RECORD () was call ed.
strcpy(tenp, GET_DATA FIELD(DP1, 1));

/lused to convert octal strings to their binary fornat
Cct al ToChar (t enp) ;

[/ The script is now setup to send the data that was read in fromthe
/11 ocal datapool file instead of the hard coded val ues that were captured.
DO WBK_Send( S1, t enp) ;

//Below is the original send that was captured.
/1 DO_WBK_Send( S1, ”\ 121\ 101\ 122\ 165\ 156”) ;
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DO WSK_C osesocket (S1) ;

Conclusion

In thisexample, the DO_WSK Send() sendsthe octal representation for the string “QALoad”,
““\'121\ 101\ 114\ 157\ 141\ 144", to the server.

WWW Scripts
WWW Script Samples

You can address specific situations or resolve certain problemsby modifying converted WWW scripts. The
samples shown hereinclude a description of the problem, the procedure for implementing the
modification, and samples of a modified script. Scripts modifications are discussed for:

Extracting a Sring from aWWW Response and Reusing it asa CGl Parameter
Extracting and Reusing Web Service XML Values

Moving the Transaction Loop

Extracting and Reusing Cookies

Extracting a Sring from a WWW Response for Validation

Forcing a Subrequest

IP Spoofing with a Local Datapool

Preventing Unwanted Subrequests

Extracting a String from a WWW Response for Validation

Overivew: Extracting a String from WWW Response for Validation
In some load tests, you must validate an operation by examining a string other than the document title. In
these cases, you can extract the string and use a comparison function.
Scripting
When you script for string extraction and validation, you must:
I Create the variable to store the extracted string value.
! Modify the script to extract the string from the response page.

I Compare the extracted string to the expected result.

Visual Navigator

If you are using Visual Navigator, you can use the Content Check in the tree view to specify any text that
should be present in the response.

Conclusion

Using these scripting techniques, you can modify a script for string extraction and validation. The sample
script segment illustrates the use of extraction and comparison.

Sample: Extracting a String from WWW Response for Validation

364



QALoad Online Help

The following sampleisa script segment that illustrates the use of extraction and comparison.

Sample Script

/| Declare variabl es

Cl oadString strName = “7;

Navi gate_To( “http://test. page. conr);
dick_on(LINK, “First Test”);

I

*

* This page should return HTML in this form
R
<HTM.>

<HEAD>Test Page</ HEAD>

<BODY>

Wel come to the first day of testing, Janes.<br>
You have 42 tasks left to conplete.

</ BODY>

</ HTML>

Rk S b I Rk I b S R S O b S R R S R R R

*

* Passing the test requires that the nane on

* the page is James and not Jim

*

*/
strNane = Get (REPLY, STRING *“testing, “, . <br>7);
if ( strNane.Conpare(“Janes”) != 0)
{

RR__Fail edMsg(s_info, "Janes was not returned");

}

Extracting a String from a WWW Response to Reuse as a CGIl Parameter

Overview: Extracting and Reusing a String as a CGI Param eter

Page requests sometimes use CGl parameter valuesreceived in a previous page response. Snce thevalueis
received dynamically, the script must extract that value from the previousresponse and insert it into the

CGI parameter list at runtime.
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Scripting
When you script for string extraction and reuse, you must:
I Create the variables to store the extracted string value.
! Modify the script to extract the string values from the page response.

! Insert the variables into the CGI parameter list.

Visual Navigator

When you use Visual Navigator, you can use the Parameterization Rules Wizard for this task.

Conclusion

By following these scripting techniques, you can modify a Visual Script to extract values from page
requests and reuse the string's CGl parameter valuesin later page requests. You can use similar scripting
techniques for reusing extracted stringsin form values.

The sample original script and the sample modified script illustrate the procedure for extracting and
reusing a string.

Sample: Original WWW Script Snippets

The following are original script snippetsfrom arecord session before extracting a string to reuse as a CGl
parameter. The sample below hastwo page requests. The first request returns HTML with valuesthat must
be extracted for use with the second page request. The second page request uses form valuesto passthe
CGI parameters. The commentsindicate thelocationsin the script where the scripting steps occur. Points
of interest in the script are highlighted in bold

Sample Script Shippets

begi nning of scri pt
extern "C' int rhobot_script(PLAYER | NFO* s_info)
{

/| Declare Variabl es

11

/1 Add variables to receive extracted strings here!

/1 NOTE: Declare the variable as CLoadString - this

I class is used by Visual Script to encapsul ate

I string functionality.
SET_ABORT_FUNCTI ON( abort _function);

script up to Request #2 ...

T - - REQUEST # 2 ---------

11

/1 current page url is http://gawebserv/cgiquery. htm
11

Cick_On(LINK, 1, DESCRIPTION, "Cd Query Exanple");
Verify(PAGE_TI TLE, "CA Query Exanple");
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/'l The response page for this request will contain

/'l the values we want to extract. Each value will

/1 be extracted using the Get command with the STRING attribute
/1 set and the left (preceded-by string) and

/1 right (followed-by string) as paraneters.
[*** HTM. snippet with values we’re |ooking to extract ***

<body><h2>Get Query Val ue Resul t </ h2>
Name: JohnDoe <br>

Password: jdoe<br>

E-mai | Address: johndoe@onpuware. conxbr >
Address: One Main Street<br>

Cty: Anywhere<br>

State: NY<br>

Zip Code: 12345<br>

Sl W This i s an exanpl e of string extraction in <br >

<hr >

I REQUEST # 3 (see action itemon Page 6) ---------

/1 current page url is http://gawebserv/cgiquery. htm

/1

/1l The values set for the CA paranmeter in the Set command
/1 will need to be replaced with variabl es hol ding the

/1 extract string val ues.

Set (NEXT_REQUEST ONLY, CG _PARAMETER, "name", "JohnDoe");
Set (NEXT_REQUEST_ONLY, CG _PARAMETER, "password", "jdoe");
Set (NEXT_REQUEST ONLY, CG _PARAMVETER, "e-mail",

"j ohndoe@onpuwar e. cont') ;

Set (NEXT_REQUEST ONLY, CG _PARAMETER, "address",

"One Main Street");

Set (NEXT_REQUEST ONLY, CG _PARAMETER, "city", "Anywhere");
Set (NEXT_REQUEST ONLY, CA PARAMETER, "state", "NY"):

Set (NEXT_REQUEST ONLY, CG _PARAMETER, "zip", "12345");
Set (NEXT_REQUEST _ONLY, CA PARAMETER, "conments",

"This is an exanple of string extraction in WW);

Click_On(BUTTON, 1, DESCRIPTION, "Submit CE Query");
Veri fy(PAGE_TITLE, "CA Query - Results");

end of script...
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Sample: Modified WWW Script Snippets

The following sampleisa modified WWW script snippet that extractsa string to reusesit asa CGI
parameter. Changesto original script are highlighted in bold.

Sample Script Shippet
begi nning of script...

extern "C' int rhobot_script(PLAYER | NFO* s_info)

{
/| Declare Variabl es
11
ClLoadString strName = "";
CLoadString strEnmail Address = ""
ClLoadString strPassword = "";
CLoadString strAddress = ""
CLoadString strGity = "";
CLoadString strState = ""
CLoadString strzZip = "",;
CLoadString strComent = ""
SET_ABORT_FUNCTI ON( abort _functi on);

script up to Request #1...

R REQUEST # 2 ---------

11

/1 current page url is http://gawebserv/cgiquery. htm
11

Cick_On(LINK, 1, DESCRIPTION, "Cd Query Exanple");
Verify(PAGE_TI TLE, "CA Query Exanple");

strNane = Cet (REPLY, STRING "Name: ", " <br>");

strPassword = Get (REPLY, STRING "Password: ", "<br>");
strEmai | Address = Get (REPLY, STRING "E-mmil Address: ", "<br>");
strAddress = Get (REPLY, STRING "<br>\rAddress: ", "<br>");
strCity = Get(REPLY, STRING "City: ", "<br>");

strState = Get (REPLY, STRING "State: ", "<br>");

strZip = Get(REPLY, STRING "Zip Code: ", "<br>");

strComment = Get (REPLY, STRING "Comrents: ", "<br>");

I REQUEST # 3 (see action itemon Page 2) ---------
11

/1 current page url is http://gawebserv/cgiquery. htm

11

Set (NEXT_REQUEST ONLY, CG _PARAMETER, "name", __ Nane);

Set (NEXT_REQUEST_ONLY, CG _PARAMETER, "password", _ Password);
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Set (NEXT_REQUEST_ONLY, CG _PARAMETER, "e-mail", _ Enmil Address);
Set (NEXT_REQUEST_ONLY, CG _PARAMETER, "address", __Address);
Set (NEXT_REQUEST ONLY, CG _PARAMETER, "city", _ City);

Set (NEXT_REQUEST ONLY, CG _PARAMETER, "state", _ State);

Set (NEXT_REQUEST _ONLY, CA _PARAMETER, "zip", _ Zip);

Set (NEXT_REQUEST _ONLY, CG _PARAMETER, "comments", _ Conment);

Click_On(BUTTON, 1, DESCRIPTION, "Submit CA Query");
Veri fy(PAGE_TITLE, "CA Query - Results");

end of script...

Extracting and Reusing Cookies

Overview: Extracting and Reusing a Cookie

In some load tests, you may need to extract a cookie and use it later in the script.

Scripting
To extract the cookie, use the DO_GetCookie(). Reuse the value with DO_SetValue.

Conclusion

The sample script snippet illustrates extracting and reusing a cookie.

Sample: Extracting and Reusing a Cookie

The following sampleisa portion of a script that extracts and reuses a cookie.

Sample Script
char * userid,;

char * aspsessionid;

BEG N_TRANSACTI ON() ;

/* Request: 1 */

DO Hitp ("CGET http://conmpany.com HTTP/ 1.0\r\n\r\n");
I

* Get a cookie nanmed USER I D

*/

DO Get Cookie ( "USER ID', 1, &userid );

| *

* Cet the second ASPSESSI ONI D cooki e. ASPSESSI ONI D
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* cooki es al ways have extra characters on the end to nake
* t hem uni que.

*

* An exanpl e ASPSESSI ONl D: ASPSESSI ONI DQQQGEQDO=EBOOONBBFH
* BBELAJI MEFAKAP

*/
DO _Get Cooki e ("ASPSESSIONI D*", 2, &aspsessionid );
DO _Set Val ue( “User ”, userid)

DO Http("POST http://conmpany.com HTTP/1.0\r\n\r\n”
“Cont ent - Type: application/x-ww« form url encoded\r\n"
"Content-Length: {*content-Ilength}\r\n"

“{User}”);

Extracting and Reusing Web Service XML Values

Overview: Extracting and Reusing Web Service XML Values

When testing Web services, data dependencies may exist between XML request data valuesand XML
valuesreturned as part of an XML document reply earlier in the script. You can retrieve valuesfrom a
response containing an XML document and storethe valuesin avariable, by using aversion of the Get
command. You can reuse thisvalue asa CGl parameter, as post data, or you can substituteit into an XML
document string sent as part of aWeb Services XML request.

To modify the script:

1. Extract an XML value by inserting a Get command in the script after the request.

2. Ensure that the XPATH attribute is set and that the XML element is specified. Use the modified XPath syntax used
by QALoad to extract text and attribute values from an XML document response page.

Visual Navigator

Visual Navigator provides a GUI interface in the Visual tree pane. You can use thisto extract text and
attribute values from XML documentsreturned as areply, and to parameterize text and attribute values
sent as part of an XML request.

Conclusion

By following these techniques, you can extract XML text and attribute valuesfrom XML documentsinto
variables for later use.

The sample original script and the sample modified script illustrate these techniques. The modified script
reusesthe value in a subsequent XML request.

Sample: Original WWW Script for Web Services

The following sample shows original script snippets converted from arecord session. Points of interest in
the script are highlighted in bold. Bold and italicized text indicates script linesthat will be modified.

Sample Script Shippets

begi nni ng of script
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extern "C' int rhobot_script(PLAYER | NFO* s_info)
{
/'l Declare Variabl es
/1
CLoadString _QALTmpVars[ 4];
/]l Create and initialize the CLoadString variable to

/1 hold the XM val ue.
nmore script to Request 1...

[ REQUEST # 1 ---------
/1
Set (NEXT_REQUEST_ONLY, HEADER, "SOAPAction",
"\"http://tenpuri.org/Calc/action/Calc.Add\"");
_QALTmpVvars[0] = "<?xm version=\"1.0\" encodi ng=\"UTF-8\"
st andal one=\"no\ " ?>";
_QALTnpVars[ 0] += "<SOAP- ENV: Envel ope SOAP- ENV: encodi ngStyl e=\"\"
xm ns: SCAPSDK1="
"\"http://ww.w3. org/ 2001/ XM_Schema\" xm ns: SOAPSDK2="
"\"http://ww.w3. org/ 2001/ XM_Schema- i nst ance\" xm ns: SOAPSDK3="
"\"http://schemas. xnl soap. or g/ soap/ encodi ng/\ "
xm ns: SCAP- ENV="
"\"http://schemas. xm ";

_@ALTnpVars[ 0] += "l soap. or g/ soap/ envel ope/\">";
_QALTrmpVar s[ 0] += "<SOAP- ENV: Body SOAP- ENV: encodi ngSt yl e="

"\"http://schemas. xnl soap. or g/ soap/ encodi ng/\">";

_QALTnmpVars[0] += "<m Add
xm ns: me\"http://tenpuri.org/ Cal c/ message/\"
" SOAP- ENV: encodi ngStyl e=\"\">";
_QALTnmpVars[ 0] += "<A SOAP- ENV: encodi ngStyl e=\"\">10</ A>";
_QALTrmpVars[ 0] += "<B SOAP- ENV: encodi ngStyl e=\"\">5</ B>";
_QALTmpVars[0] += "</ m Add>";
_QALTnpVar s[ 0] += "</ SOAP- ENV: Body>";
_QALTnpVars[ 0] += "</ SOAP- ENV: Envel ope>";

Set (NEXT_REQUEST_ONLY, XM._DATA, (char *)_QALTnpVars[O0]);

Xm Request (" POST",
"http:// mesoapsanpl eserver/ MsSoapSanpl es30/ Cal ¢/ Servi ce/ Sr Sz/ AspVbsCpp/ Cal c. "

"asp” );
/1 An XM_ text value fromthe XM. docunent returned from

/'l Request 1 will be extracted here using an inserted Get command.
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[ REQUEST # 2 ---------

/1

Set (NEXT_REQUEST_ONLY, HEADER, "SOAPAction",
"\"http://tempuri.org/Calc/action/Calc. Multiply\"");

/1 Visual Scripting takes XM. docunents sent as part of a

/1 XML or Web Service request and stores it in a CLoadString
/1 variable. Inserting a value neans altering the string

/'l concatenation for the literal value and

/1 substituting the variable.

_@QALTmpVvars[1] = "<?xm version=\"1.0\" encodi ng=\"UTF-8\"

st andal one=\"no\" ?>";

_QALTnpVars[ 1] += "<SOAP- ENV: Envel ope SOAP- ENV: encodi ngStyl e=\"\"

xm ns: SCAPSDK1="
"\"http://ww.w3. org/ 2001/ XM_Schema\ " xm ns: SOAPSDK2="
"\"http://ww.w3. org/ 2001/ XM_Schena- i nst ance\" xm ns: SOAPSDK3="

"\"http://schemas. xm soap. or g/ soap/ encodi ng/\" xm ns: SOAP- ENV="
"\"http://schemas. xnt;

_QALTmpVars[ 1] += "l soap. or g/ soap/ envel ope/\">";
_QALTnmpVars[ 1] += "<SOAP- ENV: Body SOAP- ENV: encodi ngStyl e="
"\"http://schemas. xm soap. or g/ soap/ encodi ng/\ " >";

_QALTnpVars[1] += "<m Miltiply
xm ns:mE\"http://tenpuri.org/ Cal c/ nessage/\"
" SOAP- ENV: encodi ngStyl e=\"\">";
/1 W want to substitute the result from Request 1
/1 for the text value “10” for the “A” tag.
_QALTrmpVars[ 1] += "<A SOAP- ENV: encodi ngStyl e=\"\">10</ A>";
_QALTnmpVars[ 1] += "<B SOAP- ENV: encodi ngStyl e=\"\">5</ B>";
_QALTnpVars[1] += "</mMltiply>";
_QALTnmpVar s[ 1] += "</ SOAP- ENV: Body>";
_QALTnpVar s[ 1] +="</ SOAP- ENV: Envel ope>";
Set (NEXT_REQUEST_ONLY, XM._DATA, (char *)_QALTnpVars[1]);

Xm Request (" PCST",
"http:// mesoapsanpl eserver/ MsSoapSanpl es30/ Cal c/ Servi ce/ Sr Sz/ AspVbsCpp/ Cal c. asp” );

rest of script

Sample: Modified WWW Script for Extracting and Reusing Web Service XML Values

The following sampleisa script snippet that ismodified to extract and reuse Web service XML values.
Code added to the script ishighlighted in bold. Modified code isin bold and italicized.
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Sample Script Shippet
begi nni ng of script
extern "C' int rhobot_script(PLAYER | NFO* s_i nfo)
{
/| Declare Variabl es
11
CLoadString _QALTnmpVars[ 4];
CLoadString __ Sum=""
more script to Request 1...
[ REQUEST # 1 ---------
/1
Set (NEXT_REQUEST_ONLY, HEADER, "SOAPAction",
"\"http://tenpuri.org/Calc/action/Calc.Add\"");
_@QALTmpvars[0] = "<?xm version=\"1.0\" encodi ng=\"UTF-8\"
st andal one=\"no\" ?>";
_QALTrmpVar s[ 0] += "<SOAP- ENV: Envel ope SOAP- ENV: encodi ngStyl e=\"\"
xm ns: SOAPSDK1="
"\"http://ww.w3. org/ 2001/ XM_Schema\ " xm ns: SOAPSDK2="
"\"http://ww.w3. org/ 2001/ XM_Schena- i nst ance\" xm ns: SOAPSDK3="
"\"http://schemas. xm soap. or g/ soap/ encodi ng/\ "
xm ns: SOAP- ENV="
"\"http://schemas. xm ";

_@ALTpVars[ 0] += "l soap. or g/ soap/ envel ope/\">";
_QALTrmpVar s[ 0] += "<SOAP- ENV: Body SOAP- ENV: encodi ngSt yl e="

"\"http://schemas. xnl soap. or g/ soap/ encodi ng/\">";

_QALTnmpVars[0] += "<m Add
xm ns: me\"http://tenpuri.org/ Cal c/ message/\"
" SOAP- ENV: encodi ngStyl e=\"\">";
_QALTnmpVars[ 0] += "<A SOAP- ENV: encodi ngStyl e=\"\">10</ A>";
_QALTrmpVars[ 0] += "<B SOAP- ENV: encodi ngStyl e=\"\">5</ B>";
_QALTmpVars[0] += "</ m Add>";
_QALTnpVar s[ 0] += "</ SOAP- ENV: Body>";
_QALTnmpVars[ 0] += "</ SOAP- ENV: Envel ope>";

Set (NEXT_REQUEST_ONLY, XM._DATA, (char *)_QALTnpVars[O0]);

Xm Request (" POST",
"http:// messoapsanpl eserver/ MsSoapSanpl es30/ Cal ¢/ Servi ce/ Sr Sz/ AspVbsCpp/ Cal c. "

"asp” );
strSum = Get ( XM, TEKXT,
"/ SOAP- ENV: Envel ope[ 1] / SOAP- ENV: Body[ 1] / m AddResponse[ 1]/ Resul t[1]" );
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[ T REQUEST # 2 ---------

11

Set (NEXT_REQUEST_ONLY, HEADER, "SOAPAction",

"\"http://tenmpuri.org/Calc/action/Calc. Multiply\"");

_@QALTmpVvars[1] = "<?xm version=\"1.0\" encodi ng=\"UTF-8\"

st andal one=\"no\" ?>";

_QALTrmpVar s[ 1] += "<SOAP- ENV: Envel ope SOAP- ENV: encodi ngStyl e=\"\"

xm ns: SOAPSDK1="
"\"http://ww.w3. org/ 2001/ XM_Schema\ " xm ns: SOAPSDK2="
"\"http://ww.w3. org/ 2001/ XM_Schena-i nst ance\" xm ns: SOAPSDK3="

"\"http://schemas. xm soap. or g/ soap/ encodi ng/\" xm ns: SOAP- ENV="
"\"http://schemas. xnt;

_QALTnmpVars[ 1] += "l soap. or g/ soap/ envel ope/\">";
_QALTrmpVar s[ 1] += "<SOAP- ENV: Body SOAP- ENV: encodi ngSt yl e="
"\"http://schemas. xm soap. or g/ soap/ encodi ng/\ ">";
_QALTnmpVars[1] += "<m Miltiply
xm ns: me\"http://tenpuri.org/ Cal c/ message/\"
" SOAP- ENV: encodi ngStyl e=\"\">";
/1 Original value: <A SOAP-ENV: encodi ngStyl e=\"\">10</ A>
/1 Variablized val ue: <A SOAP- ENV: encodi ngStyl e=\"\">{$ VAR Sum $} </ A>

_QALTnpVars[1] += "<A SOAP-ENV: encodi ngStyl e=\"\">";
_QALTnpVars[1] += _ sum
_QALTnpVars[1] += "</ A>";

_QALTnpVars[1] += "<B SOAP- ENV: encodi ngSt yl e=\"\">5</ B>";

_QALTnmpVars[1] += "</m Ml tiply>";

_QALTrmpVar s[ 1] += "</ SOAP- ENV: Body>";

_QALTnpVar s[ 1] +="</ SOAP- ENV: Envel ope>";

Set (NEXT_REQUEST_ONLY, XM._DATA, (char *) QALTnpVars[1]);

Xm Request (" POST",

"http:// mssoapsanpl eserver/ MsSoapSanpl es30/ Cal ¢/ Servi ce/ Sr Sz/ AspVbsCpp/ Cal c. asp” );

rest of script

Forcing a Subrequest

Overview: Forcing a Subrequest that isnot Being Made Automatically

Occasionally, one of the necessary subrequeststhat isrecorded isnot requested automatically at playback
time. This can be caused by complex javascript code not executing correctly, or by an ActiveX control that
cannot be used at playback time. You can force this subrequest by inserting an
ADDITIONAL_SUBREQUEST statement.
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Scripting

To request an additional subrequest, insert acommand like the one below before the action statement
(Click_On, Navigate _To, or Post_To).
Set (NEXT_REQUEST_ONLY, ADDI TI ONAL_SUBREQUEST, "http://xyz.confonsal e. aspx");

Thisaddsthe specified URL to thelist of subrequests automatically generated when the requested pageis
parsed.

Conclusion

Using these techniques, you can modify a script to force a subrequest. The sample modified script
illustrates forcing a subrequest.

Sample: Modified Script for Forcing a Subrequest

In thisexample, one of the pages has an ActiveX object associated with it that automatically generates a
request for itemsthat are on sale. However, at playback thisrequest isnot made because ActiveX objects
are not executed at playback time. To force this subrequest, you can insert an Additional Subrequest item
just before the action statement. Relevant statements are shown in bold.

Sample Script

I REQUEST # 5 (see action itemon Page 4) ---------
I

/1 current page url is http://xyz.confichairs. htm

I

Set (NEXT_REQUEST_ONLY, ADDI TI ONAL_SUBREQUEST, "http://xyz.confonsal e. aspx");
Cick_On(LINK, 1, DESCRI PTION, "Nuts and Bolts");
Veri fy(PAGE_TI TLE, "Nuts and Bolts");

IP Spoofing with a Local Datapool

Overview: |IP Spoofing with a Local Datapool

Datapools can provide IP spoofing addresses to scripts on playback machines. By creating a special IP
spoofing datapool for the particular playback machine, you can spoof the correct addresses at runtime.

Note: For the script to execute properly, the IP addresses in the local datapool must match the IP
addresses bound to the network cards on the playback machine.
Scripting
When you modify a Visual Script to allow for IP spoofing for alocal playback machine, you must:
I Create a datapool file with the IP addresses associated with the network cards on the playback machine.
! Insert the required scripting code for datapool access into the script.

! Retrieve and use the spoofed IP address.

Visual Navigator
Visual Navigator provides GUI interfacesin the tree view for creating datapool filesand using spoofed IP
addresses. You can use the datapool variables as IP spoofing addressesin the IP spoof interface.

Conclusion
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By following these scripting techniques, you can modify a Visual Script to extract 1P addresses from
datapool filesfor use as spoofed addresses. The modified script sampleillustratesthe modifications
required in the script.

Sample: Modified Script for IP Spoofing with a Local Datapool
Thissample snippet showsthe scripting required to open and accessthe datapool and use the extracted IP
address as a spoofed address. Points of interest and modified code in the script are highlighted in bold.
Sample Script Shippet

begi nni ng of script

/1 Before the SYNCHRONI ZE comrand, add a #define to

/1 identify the datapool file and a call to

/1 OPEN_DATA POOL to open the datapool file

/1 (Note: the datapool file name is “i pspoof.dat”)

#define IPSPOOF_DP 1 /* identifier for datapool file */
OPEN_DATA _POOL("i pspoof.dat", |PSPOOF_DP, TRUE);

SYNCHRONI ZE() ;
BEG N_TRANSACTI ON() ;
RESTART_TRANSACTI ON_TOP(); // do not nodify this statenent

/]l After the start of transaction, read the data record, and
/1 use the Set command to specify that this value is to

/1 be used as the spoofed I P address for every request.

READ DATA_RECORD( | PSPOOF_DP) ;
Set (EVERY_REQUEST, SPOOFED | P_ADDRESS,
GET_DATA FI ELD (1 PSPOOF_DP, 1) );

rest of script

Moving the Transaction Loop Statements

Overview: Moving the Transaction Loop Statements

Load testing aweb site can require you to logon and logout when you want to perform multiple
transactions during a single session. You can move the BEGIN_TRANSACTION statement and the
END_TRANSACTION statement so that the virtual user does not logon and logout with every transaction.

To modify the script:

1. Move the BEGIN_TRANSACTION and RESTART_TRANSACTION_TOP statements so that they are just below any
statements that log the user onto the system.

2. Keepthe RESTART_TRANSACTION_BOTTOM, Clear(TRANSACTION), and END_TRANSACTION statements
together and move them so that they are immediately above the Logout requests.

Visual Navigator
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If you are using Visual Navigator, you can move the Transaction Loop statementsin the tree view rather
than in the C++ script. Smply select the Begin Transaction item and click the Move Down button until it
moves below the Logon pages. Do the same for the End Transaction by selecting the Transaction Cleanup
treeitem and moving it. Any pages after the Transaction Cleanup, such asthe Logout, take place after all
transaction in the main loop have finished executing.

Sample Scripts

The following original script sample and modified script sample show a script that logsinto a newsgroup
forum, performsactions, such asreading threads and replying to them, and then logs out. The scripts
identify the Logon and Logout requests and show the old and new locations of the transaction statements.

Sample: Original WWW Script Showing the Transaction Loop

The following sample showsthe original script. The sectionsin italics are the requestsinvolved with the
Login and Logout. Theoriginal locations of the transaction statements are shown in bold.

Sample Script
SYNCHRONI ZE() ;

BEG N_TRANSACTI ON\() ;
RESTART_TRANSACTI ON_TOP(); // do not nodify this statenent

[ REQUEST # 1 ---------
/1
Set (NEXT_REQUEST ONLY, CHECKPOI NT_NAME, "Page 1 - ");

Navi gate_To("http://ww. nmyforumorg/");
Verify(PAGE_TI TLE, "My woodwor ki ng forum - powered by vBulletin");

DO_SLEEP(9) ;

I REQUEST # 2 (see action itemon Page 1) ---------

/1 current page url is http://ww. myforum org/

/1

/1 The submit button for this formcould not be positively identified so
/1 an appropriate action has been added (Post_To or Navigate_To). The
/1 values for the formfields will be set using Set( ) statenent.

/1

Set (NEXT_REQUEST_ONLY, POST_DATA, "vb_Il ogin_usernane", "John Smith");
Set (NEXT_REQUEST_ONLY, POST_DATA, "cookieuser”, "1");

Set (NEXT_REQUEST_ONLY, POST_DATA, "vb_Ilogin_password", "");

Set (NEXT_REQUEST_ONLY, POST_DATA, "s", "3669625a913735e99e31lec9a866a2f 28");
Set (NEXT_REQUEST_ONLY, POST_DATA, "do", "login");

Set (NEXT_REQUEST_ONLY, POST_DATA, "forceredirect", "1");
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Set (NEXT_REQUEST_ONLY, APPEND CRLF_AFTER POST_BCDY, TRUE);
Set (NEXT_REQUEST_ONLY, POST_DATA, "vb_l ogi n_nd5password",
"df 0349cel110b69f 03b4def 8012ae4970") ;

Set (NEXT_REQUEST ONLY, CHECKPO NT_NAME, "Page 2 - ");

Post _To("http://ww. myforum org/ | ogi n. php");
Verify(PAGE_TI TLE, "My Wbodwor ki ng Foruni');

DO_SLEEP(3);

N REQUEST # 4 (see action itemon Page 3) ---------
11

/1 current page url is http://ww. myforum org/

11

Set (NEXT_REQUEST ONLY, CHECKPOI NT_NAME, "Page 4 - ");

Cick_On(LINK, 1, DESCRIPTION, "Tables and Chairs");
Verify(PAGE_TI TLE, "My Wodwor ki ng Forum - Tabl es and Chairs");

DO _SLEEP(2) ;

I REQUEST # 5 (see action itemon Page 4) ---------

[l current page url is http://ww.nmyforum org/forundi splay. php?f=17
/1

Set (NEXT_REQUEST _ONLY, CHECKPOI NT_NAME, "Page 5 - ");

Click_On(LINK 1, DESCRIPTION, "Log Qut");
Verify(PAGE_TI TLE, "My Wbodwor ki ng Foruni');

RESTART_TRANSACTI ON_BOTTOM); // do not nodify this statenent
Cl ear ( TRANSACTION );
END_TRANSACTI ON() ;

DO FreeHttp();

EXIT();
return(0);

Sample: Modified WWW Script for Moving the Transaction Loop Statements
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The following sample showsthe script modified to move the transaction loop statements. The sectionsin
italicsare therequestsinvolved with the Logon and Logout. Thenew locations of the transaction
statements are shown in bold.

Sample Script
SYNCHRONI ZE( ) ;

[ REQUEST # 1 ---------
/1
Set (NEXT_REQUEST _ONLY, CHECKPOI NT_NAME, "Page 1 - ");

Navi gate_To("http://ww. nmyforumorg/");
Verify(PAGE_TI TLE, "My woodwor ki ng forum - powered by vBulletin");

DO _SLEEP(9);

N REQUEST # 2 (see action itemon Page 1) ---------
I

/1 current page url is http://ww. myforum org/

I

/1 The submit button for this formcould not be positively identified so
/1 an appropriate action has been added (Post_To or Navigate_To). The
/1 values for the formfields will be set using Set( ) statenent.

/1

Set (NEXT_REQUEST_ONLY, POST_DATA, "vb_Il ogin_usernane", "John Smith");
Set (NEXT_REQUEST_ONLY, POST_DATA, "cookieuser”, "1");

Set (NEXT_REQUEST_ONLY, POST_DATA, "vb_Ilogin_password", "");

Set (NEXT_REQUEST_ONLY, POST_DATA, "s", "3669625a913735e99e31lec9a866a2f 28");
Set (NEXT_REQUEST_ONLY, POST_DATA, "do", "login");

Set (NEXT_REQUEST_ONLY, POST_DATA, "forceredirect", "1");

Set (NEXT_REQUEST_ONLY, APPEND CRLF_AFTER POST_BCDY, TRUE);

Set (NEXT_REQUEST_ONLY, POST_DATA, "vb_l ogi n_nd5password",
"df 0349ce110b69f 03b4def 8012ae4970") ;

Set (NEXT_REQUEST_ONLY, CHECKPOI NT_NAME, "Page 2 - ");

Post _To("http://ww. myforum org/ | ogi n. php");
Verify(PAGE_TI TLE, "My Wbodwor ki ng Forunt');

BEG N_TRANSACTI ON() ;

RESTART_TRANSACTI ON_TOP(); // do not nodify this statenent
DO_SLEEP(3):
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I REQUEST # 4 (see action itemon Page 3) ---------
/1 current page url is http://ww. myforum org/
/1

Set (NEXT_REQUEST ONLY, CHECKPOI NT_NAME, "Page 4 - ");

Cick_On(LINK, 1, DESCRIPTION, "Tables and Chairs");
Verify(PAGE_TI TLE, "My Wodwor ki ng Forum - Tabl es and Chairs");

DO SLEEP(2) ;

| Al'l additional Requests that will occur every transaction

RESTART_TRANSACTI ON_BOTTOM); // do not nodify this statenent
Cl ear ( TRANSACTION );
END_TRANSACTI ON() ;

I REQUEST # 5 (see action itemon Page 4) ---------

/1 current page url is http://ww.nyforum org/forundi splay. php?f=17
/1
Set (NEXT_REQUEST ONLY, CHECKPO NT_NAME, “Page 5 - ");

Click_On(LINK 1, DESCRIPTION, "Log Qut");
Verify(PAGE_TI TLE, "My Wbodwor ki ng Foruni');

DO FreeHttp();

EXIT();

return(0);

Preventing Unwanted Subrequests

Overview: Preventing Unwanted Subrequests

Pages your script requests may make a subrequest that causesthe transaction to abort. There also may be
subrequeststhat skew the load test results. For example, one of the pages you visit may bring up random
advertisements, some of which can take alongtimeto load. To prevent these subrequests, you can insert
one or more Traffic Flter commands.

To modify the script:

1. Identify the URL of the offending subrequest.
2. Insert a Set command with the BLOCK_TRAFFIC_FROM keyword and a string that identifies the URLs to block.
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Typically, you place this statement near the top of the script before the BEGIN_TRANSACTION statement,
since you alwayswant it in effect. For example, the following command preventsany subrequeststo URLs
containing “AcmeAds’:

Set (EVERY_REQUEST, BLOCK TRAFFI C_ FROM "AcneAds");
Note: The filter string does not need to be a complete URL.

You can also filter the traffic by specifying a substring that must be present in the requested URL. For
example, if you are concerned with making subrequests only to pages on your company’s web site, you can
insert a ONLY_ALLOW_TRAFFIC_FROM traffic filter command. The following example only allows
subrequestswhose URLs contain the substring “myCorp”:

Set (EVERY_REQUEST, ONLY_ALLOW TRAFFI C FROM "nyCorp");

Visual Navigator

If you are using Visual Navigator, you can specify filters by highlighting the Traffic Filterstree item
underneath the Playback Optionsat the top of the tree and typethe commandsin the top pane of the
window.

Conclusion

By following these scripting techniques, you can modify a script to prevent unwanted subrequests. The
sample script illustrates the modifications required in the script.

Sample: Preventing Unwanted Subrequests

The following sample uses a filter string to prevent the unwanted subrequest. Points of interest are
highlighted in bold.

Sample Script
Set (EVERY_REQUEST, BLOCK_TRAFFI C_FROM "AcneAds");

SYNCHRONI ZE( ) ;

BEG N_TRANSACTI ON() ;
RESTART_TRANSACTI ON_TOP(); // do not nodify this statenent

[ REQUEST # 1 ---------
/1
Set (NEXT_REQUEST _ONLY, CHECKPOI NT_NAME, "Page 1 - ");

Navi gate_To("http://ww. nmystore.com ") ;
Verify(PAGE_TI TLE, "Jack’s Hardware Store");

etc.
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NetLoad

Using NetLoad

NetLoad is QALoad’s suite of load generation scriptsthat allowsyou to simulate load conditions on your
network using any of the following protocols:

! FTP

! HTTP

! PING

! LDAP

! POP3

! SMTP

! TCP

! UDP

I MSExchange

NetLoad includes QALoad-provided scripts, which you can access from the Conductor to run in atest, for
each protocol. You can customize the activity of the script by creating reusable datapoolsin the QALoad
Script Development Workbench to use during testing. When you run atest, each virtual user requests a
single datapool record. Once all therecords have been read, the datapool fileisrewound and the process
startsagain. You can use QALoad’'s componentsto run scriptsand analyze theresults as usual, or you can
integrate your resultswith Compuware’s ServerVantage product.

In short, NetLoad allows you to generate traffic on your network in a controlled manner and gather
performance timingsfrom the network. To facilitate testing under TCP/IP and UDP, NetLoad provides you
with a server module to simulate server activity — allowing you to gather network timings without
expending your actual server resources.

Note: To use NetLoad for M SExchange to test on Outlook 2000, you must ensure that CDO support is
installed on your workstation before you continue. For instructions, see Verifying CDO Support for
M SExchange.

For moreinformation on the NetLoad Server modules, see NetLoad Server Modules for TCP/IP and UDP.

NetLoad server modules for TCP/IP and UDP

If you areload testing a network running TCP/IP or UDP, you should use the appropriate NetLoad Server
module to simulate server responses during your load test. Thisallowsyou to load your network and
collect timingswithout expending your own server'sresources. The NetLoad Server modules are only for
use if you're testing on TCP/IP or UDP. You do not need to install the Server modulesto test any other
NetLoad-supported protocol.

You can install or copy the NetLoad Server modulesto any Windows workstation on your network. After
starting the appropriate Server module, you supply the QALoad Script Development Workbench with the
host name of the machine where the Server module isrunning and the port number that you specified
when you started the Server module. When you are ready to run atest, start the Server module first. During
thetest NetLoad communicates with the NetLoad Server module, effectively loading the network. If
NetLoad doesnot find the NetLoad Server module at the specified port—for instance if you mistyped the
port number—thetest fails (TCP) or failsto initiate (UDP).
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Determining when to use the TCP server module

If you are going to send TCP packetsusing NetLoad, you must have a QALoad TCP Server modulerunning
on each machinethat you are sending packetsto. Copy the TCP Server module file, Netload TCPServer.exe,
to each machinethat will be receiving packets and double-click on thefile to start the TCP Server module.

Because the QALoad TCP Server moduleisaWindows-based program, you cannot use it to send NetLoad
TCP packetsto a UNIX machine.

Determining when to use the UDP server module

It isnot necessary to have a QALoad UDP Server module running at the destination machine for NetLoad
to successfully send packetsto it; however, the Netload UDP Server can be useful to verify that the packets
are being sent. To install the UDP Server module on amachine you are sending packetsto, copy the
program NetloadUDPServer.exe to that machine. Double-click the file to start the UDP Server module.

Snceit isnot necessary to have the UDP Server module running, you can send NetLoad UDP packetsto
both UNIX and Windows workstations.

El Note: If you are testing UDP in “broadcast” mode, it is not necessary to use the NetLoad Server module.

Installing the NetLoad Server module

If you are load testing a network running TCP/IP or UDP, the NetLoad Server module appropriate for your
protocol must be running on a Windows workstation on your network before you start the test. The Server
modules are installed automatically if you chose the option to install them during setup. However, once
the Server moduleisinstalled on one workstation, you can install it on another workstation by simply
copying the program from one workstation to another. The NetLoad Server modules are installed to the
directory \ Program Fi | es\ Conpuwar e\ QALoad\ M ddl ewar es\ Net Load\ Ser ver, and are named:

! NetLoad TCPServer.exe (for TCP/IP): If you are going to send TCP packets using NetLoad, you must have a TCP
Server module running on each machine you are sending packets to. Because the TCP Server module is a Windows
program, you cannot send NetLoad TCP packets to a UNIX machine.

! NetLoadUDPServer.exe (for UDP): It is not necessary to have a UDP Server module running on the machines you
are sending UDP packets to. However, the UDP Server is useful for verifying that the packets are being sent. Since
it is not necessary to have a UDP Server module installed on the destination workstations, you can send NetLoad
UDP packets to UNIX machines.

Starting the NetLoad server module
You can configure and start the NetLoad server module from the Start menu.

If you are load testing a network running TCP/IP or UDP, the NetLoad Server module appropriate for your
protocol should be running on a Windows workstation on your network before you start the test. The
Server modules are installed with your QALoad product if you chose to install them during setup. If you are
unsureif you should be using a NetLoad Server module, see NetLoad server modules for TCP/IP and UDP.

To start the module:

1. Pointto Start>Programs>Compuware> QALoad >NetLoad. Then click on the appropriate Server module: TCP
Server or UDP Server.

2. When prompted, type the port number of the host machine and click OK.

3. Onthe QALoad NetLoad Server window, under the Options menu, select one of the following:
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= Show Message Every Packet — Displays a message, including byte size, after sending or
receiving a packet.

= Show Message Every 100 Packets — Displays a message every 100 packetslisting the total
number of packetsreceived.

Starting a NetLoad session

You can start a NetLoad session from the workbench with an existing datapool file or anew one.

To start a session:

1. From the QALoad Script Development Workbench, choose Session>NetLoad.
2. Open an existing protocol datapool file or create a new one:
= To create anew datapool file, choose File>New. The New NetLoad File dialog box opens.
= To open an existing datapool file, choose File>Open. The Open NetLoad File dialog box opens.

3. Select the protocol you wish to test on and click OK. If you are opening an existing datapool file, navigate to the file
and open it.

4. Enter or edit the appropriate datapool information in the Workbook Pane.

The QALoad Script Development Workbench allows you to have multiple files open at the same time.
Datapool filesare located in the directory \ Program
Fi | es\ Conpuwar e\ QALoad\ M ddl ewar es\ Net Load\ Scri pts.

Creating a NetLoad datapool

To create a NetLoad datapool:

1. From the QALoad Script Development Workbench, click Session>NetLoad.
2. Click File>New to open the New NetLoad File dialog box.
3. Select the protocol for which you wish to create a datapool file and click OK.

A grid opensin the Workbook Pane. Each row on the grid representsa single data record. The
column headingsindicate the appropriate field information to enter. Note that the actual fieldsin
the grid vary by protocol.

4. Enter the appropriate information for your datapool file.

Some fieldson the grid contain pull-down menus. To activate them, click anywhere within the field.
Then make your selection from the menu that appears.

5.  When you are finished, select File>Save to name and save the datapool file.

The datapool fileislisted in the Workspace Pane Datapoolstab. QALoad creates a script with the same
name and listsit on the Scriptstab. Both files are saved to the\ Net Load\ Scri pt s directory (for example,
c:\ Program Fi | es\ Conpuwar e\ QALoad\ M ddl ewar es\ Net Load\ Scri pt s\ dat apool . dat).
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To enter datapool data:

1. From the QALoad Script Development Workbench, choose Session>NetLoad.

2. Click File>New to open the New NetLoad File dialog box. Select the protocol for which you wish to create a
datapool file and click OK. A grid similar to the one shown below appears in the Workbook Pane. Each row on the
grid represents a single data record. The column headings indicate the appropriate field information to enter. Note
that the actual fields in the grid vary by protocol.
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3. Enter the appropriate information for your datapool file. Note that some fields on the grid contain pull-down menus.
To activate them, click anywhere within the field. Then make your selection from the menu that appears.

4.  When you are finished, click File>Save to name and save the datapool file. Note that your datapool file is listed in
the Workspace Pane Datapools tab. QALoad creates a C-based script by the same name and lists it in the
Workspace Pane Scripts tab. Both files will be saved to your \ Net Load\ Scri pt s directory (for example,

c:\ Program Fi | es\ Conpuwar e\ QALoad\ M ddI ewar es\ Net Load\ Scri pt s\ dat apool . dat ).

5. (Optional) Write a description of this datapool file for later reference by selecting Options>NetLoad. Once a
description has been entered for a datapool file, you can review or edit the description any time the file is open by
selecting Options>NetLoad again.

Editing a NetLoad datapool

You can edit the NetLoad datapool to make changes or additionsto thefile.

To edit a datapool:

1. With the appropriate NetLoad protocol session open, open the datapool by choosing File>Open and navigating to it,
or select it from the Workspace tab Datapools tab.

Make any changes or additions to the file.
To delete an entire record (a single row), click its row number and select Grid>Delete Row(s).

4. Toinsert a new record (a single row) above an existing record, click a row number and select Grid>Insert Row.
NetLoad inserts a blank row above the selected row.

5. Save any changes to the file by selecting File>Save.
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Adding or editing a NetLoad datapool description

You can add a meaningful description, or edit a previousone, for any NetLoad datapool.

To edit a description:

1. With a datapool file open, select Options>NetLoad.

2. Enter a description for the current datapool file.

Datapool fields

The following protocol-specific fields are provided within a datapool:

MSExchange

Checkpoint Description: A description of this checkpoint.

Profile Name: Type the name of your mail profile. For example, Microsoft Outlook.

Send To: Type the names of one or more mail recipients, separated by commas (,) or semi-colons (;).
Cc: Typethe namesof one or more mail recipients, separated by commas (,) or semi-colons (;).

Size of Body: Select afile size from the drop-down list for the body of the mail message.

Attached file size: Select afile size for the attachment file from the drop-down list.

FTP
Send/Receive: Specifieswhether the script will be sending or receiving afile.

ASCII/Binary: Describeswhether the file contains ASCII or binary data.

Checkpoint Description: A description of this checkpoint.

Host: The name of the host computer.

User ID: A user ID for accessing the host computer.

Password: A password for accessing the host computer.

File Size Options: Describeswhether the file being sent to the host is of fixed or random size.
File Size (min): The minimum file size to send to the host or the size of the fixed file.

File Size (max): The maximum file size to send to the host.

Path: The path of the file to receive, or the destination of the file being sent. You must enter an absolute
path.

Filename: The name of the file to receive or of the file being sent.

HTTP

Connection: Describeswhether the connection isregular (the connection is closed after the
request/response completes) or persistent (the connection remains open for subsequent requests).

Checkpoint Description: A description of this checkpoint.
URL: The address of the page to receive.

Proxy Server: The name of the proxy server (optional). Note that only proxy serversthat do not require a
user ID and password are supported.
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PING

Checkpoint Description: A description of this checkpoint.

Host Name: The name of the host computer.

Pkt Size (Fixed/Random): Describesif the packet being sent to the host is of fixed or random size.
Pkt Size (min): The minimum packet size to send, or the size of the fixed packet to send.

Pkt Size (max): The maximum packet size to send.

LDAP
Checkpoint Description: A description of this checkpoint.
Host Name: The name of the host computer.

Search String: The text string to search for.

POP3

Checkpoint Description: A description of thischeckpoint.

POP3 Server: The name of the POP3 server machine.

User ID: A user ID for accessing the POP3 server.

Password: A password for accessing the POP3 server.

Delete after read: Choose whether to delete the message after it has been read.

Connection: Describeswhether the connection isregular (the connection is closed after the
request/response completes) or persistent (the connection remains open for subsequent requests).
SMTP

Checkpoint Description: A description of this checkpoint.

SMTP Server: The name of the SMTP server machine.

From: Enter an email address or name.

Send To: Typethe names of one or more mail recipients, separated by commas (,) or semi-colons (;).
Cc: Typethe namesof one or more mail recipients, separated by commas (,) or semi-colons (;).
Size of Body: Select afile size from the drop-down list for the body of the mail message.

File Path: Select afile from the drop-down list to use asthe body of the mail message. Thisfield displays
filesin the local directory only if you selected Browse in the Sze of Body field.

Attached file size: Select afile size for the attachment file from the drop-down list.

Attached file path: Select afile from the drop-down list to use asan attachment. Thisfield displaysfilesin
thelocal directory only if you selected Browse in the Attached File Sze field.

Connection: Describeswhether the connection isregular (the connection is closed after the
request/response completes) or persistent (the connection remains open for subsequent requests).
TCP

Checkpoint Description: A description of thischeckpoint.

Host Name: The name of the host computer.

Port: The port number of the host computer.

Pkt Size (Fixed/Random): Describesif the packet being sent to the host is of fixed or random size.
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Pkt Size (min): The minimum packet size to send, or the size of the fixed packet to send.

Pkt Size (max): The maximum packet size to send.

UbP

Checkpoint Description: A description of this checkpoint.

Host Name: Typethe name of the host computer that isto receive the packet.

Port: The port number of the host computer.

Pkt Size (Fixed/Random): Describesif the packet being sent to the host is of fixed or random size.
Pkt Size (min): The minimum packet size to send, or the size of the fixed packet to send.

Pkt Size (max): The maximum packet size to send.

Verifying CDO support for MSExchange

Before you can successfully test with NetLoad for M SExchange using Outlook 2000, you must ensure that
Collaboration Data Objects (CDO) support isinstalled.

To verify CDO support:

From the Windows task bar, click Start>Settings>Control Panel.

Double-click the Add/Remove Programs icon.

From the list on the Install/Uninstall tab, select Microsoft Office 2000 or Microsoft Outlook 2000.
Click the Add/Remove button.

Click Add or Remove Features.

Click the plus sign (+) next to Microsoft Outlook for Windows.

No g kDR

Select Collaboration Data Objects, and then click Run from My Computer.

UNIX

Installing UNIX Players

The necessary UNIX Player software isdistributed with your QALoad Windows installation.

Note: For updated UNIX system requirements and installation procedures, please refer to the QACenter
Performance Hlition Installation and Configuration Guide. You can access this guide by clicking
Start>Programs>Compuware>QALoad>Documentation>Installation and Configuration Guide.

Transferring scriptsto a UNIX Player

Normally, the appropriate script is automatically uploaded from the QALoad Conductor to the Players and
compiled at runtime. However, if it isever necessary to manually transfer a script, use the procedure that
follows.
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Note: The machine where the QALoad Script Development Workbench is installed must have Winsock-
based TCP/IP to transfer a script to the UNIX machine where you wish to run it.

To transfer a script:

The following procedure describes how to transfer a script file from the Windows workstation where the
QALoad <cript Development Workbench residesto the system running the QALoad Player.

1. Access the Script Development Workbench.
From the Session menu, choose the middleware session you want to start.
In the Workspace Pane, click the Scripts tab.

On the Scripts tab, select the script you want to transfer.

g s 0D

From the Tools menu, choose FTP to open the FTP Transfer dialog box. Note that the file name you selected to
transfer appears in the File to Transfer field.

Enter the Host Name, User Name, Password, and Destination Directory.

Click Transfer to send the file to the system where your QALoad Player is installed.

If you want to save the information you have entered for subsequent transfers, click Save Settings.
Click Close/Abort to exit the FTP Transfer dialog box.

© © N o

Testing with QARun

Creating a QARun script

To create a QARun script, insert any number of QARun transactions (QARun scripts) into a QALoad
template script accessible from the QALoad Script Development Workbench. The template script isa
simple QALoad script that can be compiled and run; however, it containsno functionality until you insert
the QARun transactions appropriate for your testing needs. QALoad providestwo methods for inserting
QARunN transactions; automated and manual.

Using the automated method, you enter information in the QALoad Script Development Workbench about
the QARun transactionsto use and then let QALoad generate the test script using theinformation you
provided. Thismethod isfast and efficient when you know exactly which QARun scriptsto use and where
they are located.

The manual method allowsyou to open acopy of the QALoad template script and insert transactions and
commands manually. You may want to use thismethod if you suspect you may need to edit your script
while you're creating it.

Automatically creating a QARun script

To automatically create a QARun script:

From the QALoad Script Development Workbench, click Session>QARun to start a QARun scripting session.
Click Session>Generate Script. The Create New QARun Execution Script dialog box opens.

In the Login String field, select or type a valid username and password to access your installation of QARun.

P 0w bR

In the Environment field, select the appropriate QARun environment.
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In the QARunN Script field, enter the name of the QARun transaction to insert, or select it from the list, which
contains a record of the last five QARun script names you entered.

Although you can enter a script name from any database, when the test is actually running and QALoad invokes
QARun, QARunN attempts to retrieve that script from its default database. Therefore, in the QARun program installed
on the Player, you should designate a default database that contains the script(s) you want to run.

Select the Automatically Include Checkpoint check box if you want QALoad to automatically insert a checkpoint
into the script after this QARun transaction.

In the QALoad Script Name field, enter a name for this QALoad script. To write over an existing script, click the
Browse button to the right of this field and select a script from the list of available scripts.

To add additional QARun transactions to this script, click Add Script and repeat Steps 3—6 for each additional
transaction.

When you are finished, click Create Script. The QALoad script is saved in the directory \ Pr ogr am
Fi | es\ Conpuwar e\ QALoad\ M ddl ewar es\ QARun\ Scri pt s, and the script opens in the script editor.

10. To compile the script for testing, click Session>Compile.

Manually creating a QARun script

You can manually insert QARun commands or scriptsinto a QALoad script to compile.

To manually create a script:
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From the QALoad Script Development Workbench, select Session>QARun to start a QARun scripting session.
Select Session>New Template to create a new script from the QALoad template script.

In the Choose Script Name dialog box, enter a name for the new QALoad script in the Script Name field and click
OK. The script is saved in the directory \ Progr am
Fi | es\ Conpuwar e\ QALoad\ M ddl ewar es\ QARun\ Scri pt's, and the script opens in the script editor.

Edit the script as necessary:
I You can manually enter any transactions or scripting commands directly in the script.

I You can insert a QARun transaction by positioning the cursor on the appropriate line and selecting
Session>Insert>Transaction. On the Insert a QARun Transaction dialog box that opens:

I InLogin String, select or type a valid user name and password to access your installation of
QARunN.

I In Environment, select the appropriate QARuUN environment.

! In QARunN Script Name, enter the name of the QARun transaction to insert, or select it from the
list, which contains a record of the last five QARun script names you entered. Note that you can
enter a script name from any database; however, when the test is actually running and QALoad
invokes QARun, QARun will attempt to retrieve that script from its default database. Therefore, in
the QARun program installed on the Player, you should designate a default database that contains
the script(s) you want to run.

I When you are finished, click Insert to insert the script you just created into the QALoad script.

When you are finished, save any changes.

To compile the script for testing, select Session>Compile.
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Troubleshooting

The Default Session Prompt didn't open?

If the Default Session Prompt failsto open when you start a middleware session, then default session
checking was previously disabled. Do the following to enable default session checking:

1. From the Options menu, choose Workbench. The Configure QALoad Script Development Workbench dialog box
opens.

2. Onthe Workbench Configuration tab, select the Enable default Session checking check box.

The next time you open a QALoad Script Development Workbench middleware session, you are prompted
to make it your default session.

Winsock running out of socket resources

You may encounter aproblem running out of socket resourceson NT or Solariswhen there are large
numbers of short-lived connections.

When TCP/IP connections are shutdown, they go into a TIME WAIT state waiting for the specified interval
to expire. Whilein that state the connection islooking for any stray packetsthat may have been sent to
thisconnection and remain unacknowledged.

If this process was skipped, it would be possible for a new connection to be opened using the same address
and port asthe previous connection and to incorrectly receive datathat wasintended for the previous
connection. When QALoad isgenerating many short-lived connections, during a Winsock or WWW load
test, the default setting for the timed wait delay may be so high that the driver machine will run out of
socket resources as all closed socketswait in the TIME WAIT state.

To change the setting for the timed wait delay:
WindowsNT
Set theregistry key:

HKEY LOCAL_MACHI NE\ Syst eml Current Control Set\ Servi ces\tcpi p\
Par aret er s\ TcpTi nedWi t Del ay

to alower value. It can be set to anything between 30 and 300. Compuware suggests using the lowest
possible value (30).

Solaris 2.6

Using "ndd" set the "tcp_close wait_interval” to 30 seconds:
ndd -get /dev/tcp tcp_close wait _interval

ndd -set /dev/tcp tcp_close wait_interval 30000
Solaris 2.7

Use "ndd" as shown previously for Solaris 2.6, but substitute the "tcp_time_wait_interval”

SAP script validation fails

If your SAP script failsduring validation, you may need to disable automatic proxy configuration in
Internet Explorer.
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To disable automatic proxy configuration:

1. InInternet Explorer, click Tools>Internet Options.
2. Onthe Connections tab, click the LAN Settings button.
3. Ensure that the Use automatic configuration script check box is cleared.

If disabling the automatic proxy configuration does not solve the problem, consider increasing the script
execution timeout valueto 100 secondsor to the length of the capture file (in seconds), whichever is
greater.

To increase the timeout value:

1. With an SAP session open in the Script Development Workbench, click Options>Workbench.
2. Onthe Script Validation tab, type the new value in the Wait up to field.
3. Click OK.

Linking errors during validation or compilation of SAP scripts

When you re-record SAP 4.x scripts for SAP 6.20/SAP 6.40, you must click the Build SAP Libraries button
on the SAP Convert Optionsdialog box. Thisbutton generates new libraries based on the version of SAP
that iscurrently installed. If you have upgraded to a newer version of SAP and do not update the libraries,
you may experience variouslinking errors during validation or compilation.

Performance issues with SAP or Citrix scripts

If you experience performance issues with SAP or Citrix scripts, increase your system paging file sizeto a
fixed size of at least four timesthe amount of RAM on the machine.

Recording Citrix Scripts for Restricted Desktops

When recording a Citrix script on arestricted desktop, you must take extra stepsto ensure proper playback.
Dynamic windows may be created and destroyed with no user interaction at both logon and logoff. To
prevent unexpected results during playback, do not click on any of these dynamic windows. For example,
the script might attempt to click on adestroyed window or awindow that has not been created yet. The
appearance of dynamic windows often dependson the speed of the server or the load on the farm during
playback.

Desktop Screen Resolution When Recording Citrix Scripts

To ensurethat the entire Citrix interface is visible during recording, set the Resolution field in the Citrix
recording optionsto alower value than that of the desktop. Also, the screen resolution must be the same
asthe screen resolution specified in the Citrix ICA file.
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Wait Pointsin Citrix Scripts

When mouse move consolidation isenabled viathe Combine Mouse Input option on the Convert
Optionsdialog box, not all eventsthat were captured appear during replay. Asaresult, the placement of
wait points for window moves and window resizing isimportant. When awindow ismoved on the
desktop, awindow move event iscreated for each mouse move. However, during replay of a consolidated
script, only one mouse move ismade (to the final destination), and subsequently only one window move
event occurs. Because of this consolidation of consecutive mouse and window moves, the

Wai t For W ndowvbve command in your script should target the final window movein the series. This
issue also appliesto the Wai t For W ndowResi ze command and the resizing of windows on the desktop.

If awindow'stitle changes while the window is being created (such asabrowser window's title bar
changing once the default Web page beginsto load), the Wai t For W ndowCr eat e command may time out.
If thisoccurs, remove the wait point or insert a Wai t For Scr eenUpdat e command to preserve the wait in
the script.
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Analyze

Overview of QALoad Analyze

QALoad Analyzeisthe QALoad component used to create summary statistics and graphsfrom timing data
collected during aload test. Set criteria for collecting and displaying test datain QALoad Analyze before or
after opening atest’stiming file (.tim). For example, alter output options, time ranges, and graphics display
options.

QALoad Analyze storesthe state of atiming file when it isclosed so that next time you open it, you see the
same reportsand graphsthat were present last time you viewed it. You also have the ability to easily create
templates, which enable you to specify thereportsand graphsthat are automatically generated for any
new timing file you open.

In addition, QALoad Analyze generates aworking folder where all filesand reportsrelated to thetiming file
are stored. QALoad Analyze provides seven pre-defined reportsaswell asthe ability to create custom
reportsusing XML file (.xml), XSL translation file (.xsl), and HTM file (.htm) formats. View these reportsin
QALoad Analyze or in a Web browser.

QALoad Analyze displaysatiming file tab in the Workspace, each tab containing groups. Use QALoad
Analyze'sinteractive view to sort test data, produce detailed checkpoint data, produce a variety of graphs
and reports (with drag and drop functionality), export datato different formats, and email test results and
pre-defined reports.

Understanding durations

When you begin to analyze your test results, it isimportant to understand how durations are calculated by
QALoad.

Transaction duration

Transaction duration isthetimethat the script being tested takesto complete a transaction, from the
BEG N_TRANSACTI ONcommand to the END_TRANSACTI ONcommand.
Three factors comprise transaction duration:

I The script processing time including, but not limited to, added script logic, QALoad processing of server replies, and
other QALoad processing.

I Sleep time.

I The response time of the application under test including, but not limited to, the application server, database access,
and network.

Checkpoint duration

Checkpoint duration isthe amount of time between begin and end checkpoint statements. The following
factors comprise checkpoint duration and apply to both automatic checkpointsand user-defined
checkpoints.

If you select the Conductor'sEnable timing of automatic middleware checkpoints option or usethe
Begi nCheckpoi nt and EndCheckpoi nt functionsin the script, the following factors comprise checkpoint
duration:
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I The response time of the application under test, including, but not limited to, the application server, database access,
and network.

I Sleep time, if the Conductor's Include sleep times when calculating checkpoint timings option is selected.

I QALoad processing time is not included within these checkpoints in order to provide a more accurate value of
server, database, and network response times.

Checkpoint durations do not always sum to the same value asthe transaction duration. For more
information, see Comparing checkpoint durationsto transaction duration.

e
QALoad Analyze Menus

QALoad Analyze menus and toolbar buttons
Click amenu or toolbar namein the following list for a description.
File

Edit

View

Templates

Tools

Window

Help

Analyze Toolbar buttons

Graph Toolbar buttons

Fle menu

‘

Open Opensadialog box to select atiming file for Analyze to process. When atiming
fileisopened, Analyze opensa Summary report in the Datawindow and
corresponding timing filetab in the Workspace.

Close Closesthe current timing file view displayed in the Datawindow. In the
Workspace, the associated group and timing file tab will remain open.

Close Timing Closesthe current timing file and all reports, detail views, or graphs associated

File with that timing file.

Print Opensthe Print dialog box to set optionsfor printing the current Summary
report.
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Print Preview

Print Setup

Export

Send

Properties

Opensawindow displaying the current Summary report asit will look when
printed.

Opensthe Print Setup dialog box to select a printer and to set optionsfor
printing.

Opensthe Save As dialog box to save aload test Detail view asa CSV (*.csv) file,
HTML (*.htm, *.html) file, or save graphsto HTML (*.htm, *.html) files.

Opensthe Send dialog box, which enablesyou to save test data outside Analyze,
package test datainto .zip files, or email test data.

Opensthe Properties dialog box, which displays details about Analyze and the
current timing file. Thisdialog box also contains buttonsthat enable you to save
the displayed information to the clipboard or in afile.

Exitsthe Analyze program.

Edit menu commands

Jmier o

Copy

Select All

Unselect All

Copies selected text to the clipboard.

Selects all counters, checkpoints, data
points, etc., of the active timing filein
the Workspace.

Un-selects all previously selected
counters, checkpoints, data points,
etc., in the Workspace of the active
timing file.

View menu commands

Toolbar

396

Description

Displays or removesthe toolbar from



QALoad Online Help

the top of the screen.

Status Bar Displays or removesthe status bar from
the bottom of the screen.

Detail OpensaDetail information view in the
Data Window for the selected
checkpoints.

Graph Opensthe Slect Graph dialog box to
choose agraphical format for reviewing
the current data.

as Web Page Opensthe current report, graph, or
detail view, in the default Web browser.

Workspace | Displaysor hidesthe Workspace.

Workbook | Displaysor hidesthe Data window.

Template Menu Commands

Option Description

Save Current Views... Opensthe Specify Template to Save
dialog box that allowsyou to namethe
new template file. The defaultisthe
Session|D portion of the file name of the
open timing file.

Use Existing... Opensthe Select Template to Use for
Open Timing Files dialog box, where
you can select the template to apply to
your open timing files. This closes all
current reports and graphsand opens
the views specified in the template.

Remove... Opensthe Select Template(s) to
Remove From Disk dialog box, where
you can remove stored templates from
disk. No open views are affected by this
action and no templates are checked for
dependencies.

Thresholds... Opensthe Thresholds dialog box where
you can create or edit system-wide
thresholds.
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Tools menu commands

Option ‘ Description

Options Provides access to options for
customizing data.

Show Replay Launchesthe Conductor to replay atest
recording.

Conductor Sarts QALoad's Conductor program,
which isused to control all testing
activity.

Workbench Sartsthe QALoad Script Development

Workbench, which isused to create and
manage test scripts.

Window menu commands

ovin omerin

Cascade Automatically moves and resizes all the
active windows, so they overlap one
another.

Tile Moves and resizes all the active

Horizontally windowsso they arelined up
horizontally.

Tile Moves and resizes all the active

Vertically windows so they arelined up
vertically.

Arrange Arranges any minimized windows

Icons within QALoad Analyze's parent
window.

Close All Closes all open windows.

Help menu
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o | omin

Help Topics Displays QALoad'sonline help
contents.

About QALoad | Displaysthe program's About box
Analyze and copyright notice.

QALoad Analyze Toolbars

Analyze toolbar buttons

Click atoolbar button for a description of that button.

& mah(EEQu ¥ (2 s (W2

Graph toolbar buttons

Changethe style and appearance of a graph using options available from the Graph toolbar. The Graph
toolbar also contains buttons for standard Windows operations. Although it normally appears atop a
graph, the toolbar iscompletely dockable. Move the toolbar to another side of the graph, or off the graph
altogether, by clicking any unpopulated area of the toolbar and dragging it to another area.

Click any button in the following toolbar for a description of that button.
'HE - DEEER b @ LB R | >

Display the Graph toolbar by right-clicking in an open area of a graph and choosing the Toolbar option
from the shortcut menu.

Accessing Test Data

Using timing files

When you run atest using a particular session ID file (set up in the Conductor), each Player compilesa
local timing file comprised of a series of timing records for each checkpoint of each script run on that
Player. Each timing record in the file consists of aresponse time/elapsed time pair of values specifying the
amount of time it took a certain checkpoint to finish (responsetime) at a specifictimein the test (elapsed
time).

At the end of atest, Player timing files are sent to the Conductor and are merged into asingletiming file,
called the Primary timing file, for analysis. If you set up integration with Compuware's ServerVantage
product, the Conductor collectstiming data from the ServerVantage central console and mergesthat data
into thetiming file aswell.

Primary timing filesare saved in the\ Progr am Fi | es\ Compuwar e\ QALoad\ Ti m ngFi | es directory, and
are name <sessionl D> date tine.tim
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The Primary timing file created by the Conductor after atest run containsall of thetiming records of all
Playersin that test run. Use QALoad Analyze to view, sort, graph, and create reportsusing the test datain
thetimingfile.

' Hint: In the event that something goeswrong on the network and a Player timing file is not passed to the
Conductor, it is still possible to analyze results from a Player timing file. Player timing files are saved in the

\ Program Fi | es\ Conpuwar e\ QALoad\ Ti mi ngFi | es directory and are named

ti myyyymdd hhmss_ xxx. pt f, where yyyymdd _hhmmss isthe date/time the test was started, and
XXX isthe Player number.

Accessing test data

When you open atiming file, QALoad 's Analyze program summarizesthe checkpointsrecorded in thefile
during theload test and presentsthe datain areport format called the Summary report.

Three waysto access QALoad Analyze and open atiming file containing test results are:

To access Analyze from the QALoad Conductor:

1. Inthe QALoad Conductor, click Tools>Options. The Options dialog box appears.
2. Click the General tab. In the General Options area, select the Launch Analyze After Test check box.

At the end of each test run, QALoad Conductor automatically launches QALoad Analyze and opensthe
most recent timing file. Or, if you did not select the Launch Analyze After Test check box before the test:

1. Click Tools>Analyze.

2. In QALoad Analyze, click File>Open. The Open Timing File dialog box appears. Select a timing file to work with by
double-clicking the file name in the list of available timing files.

Use the following method when accessing a previously-created timing file.

To access Analyze from the Windows Start menu:

1. Click Start>Program Files>Compuware> QALoad >Analyze.

2. Click File>Open. The Open Timing File dialog box appears. Select a timing file to work with by double-clicking the
file name in the list of available timing files.

3. Select the template to use for viewing the timing file.

Use the following method when you are already working in the QALoad Script Development Workbench
and need to access a previously-created timing file.

To access Analyze from the QALoad Script Development Workbench:

1. Inthe QALoad Script Development Workbench, click Tools>Analyze.

2. In QALoad Analyze, click File>Open. The Open Timing File dialog box appears. Select a timing file to work with by
double-clicking the file name in the list of available timing files.

3. Select the template to use for viewing the timing file.
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Accessing Test Data via Groups

Located in the QALoad Analyze Workspace, each group displays data from atiming file. The data displayed
and the groups available may vary, depending on the type of datathat was collected during the load test.

Access groupsto select data for generating a detail view or graph. Click a group name below to view the
type of datathat isdisplayed by each group.

Reports

Checkpoints

Counters

Server Monitoring

Player Performance Counters
Top Processes

RIP Files

ApplicationVantage

Expert User
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Using Templates
Using Timing Fle Templates

Timing file templates enable you to save current views of an open timing file. All open views, such as
reports, graphs, and thresholds are stored in the template. When you reopen atiming file or open anew
timing file and apply atemplate, it appears with the set of views defined for the template.

Every timeyou close atiming filein Analyze, a Last Viewed Sate template for thetiming fileis created.
Thisfile storesthe reportsand graphsthat are open, their positionsand sizes, and any thresholds you
defined. You can use an option sin the Open menu or in the Tools>Options menu to choose to reopen a
timing filein the same state itslast viewed state.

Usethe Template menu to:
I Save the current views of a timing file to create a template.
I Select an existing template and apply it to the open timing file.
! Remove the template from the current timing file or from disk.
I Create system-wide thresholds for counters and checkpoints.

You can apply atemplateto any timing file you open. If any part of the template cannot be applied to the
timing file, for example, if the template references a script that doesn't exist in the current file, a dialog box
displayswith the name of the report or graph that doesn't apply. The default name for the templateisthe

Session|D portion of the file name of the open timing file.

Note: Only onetiming file issaved to atemplate. If morethan onetiming fileisopen, the option to
define atemplate is disabled.

Creating a New Template

Create atemplate to save the views of an open timing file. This savesreportsand graphsthat are open, as
well any thresholdsthat have been defined. When you open other timing filesusing the template, the files
display in the views saved to the template.

To create a new template:

1. Click Template>Save current views. The Specify Template to Save current views and
thresholds dialog box appears.

Note: This menu option is available only if a single timing file is open.

2. Select afolderin the Savein field. By default, all templates are stored in the Templates folder. The
default template name isthe Session ID portion of the timing file name.

3. Dooneofthefollowing:

= Click Create to accept the Session ID asthe template name. When you use thisname
for thetemplate, all futuretiming files created by this Conductor session automatically
open with the views specified in the template.

= Typeanameforthenew templatein the File name field, and click Create.

] Note: You can choose template optionsthat globally set how timing files open using the options
in the Analyze Options dialog box .
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Opening a Timing Fle in a Template

When you open atiming file, you can select how it displays by opening it in atemplate. Specifying a
template opensthereports, graphs, and thresholds defined in the template.

To open atiming filein atemplate:

1.

2.

3.

Click File>Open. The Open Timing File dialog box displays.
In the File name field, select the timing file to open.

Select one of the following:

Open last viewed state if available - (Default) Opensthetiming filein the same views
that were displayed when you last closed it. Thisrestoresall reportsand graphsthat
were open, their positions and sizes, aswell asany defined thresholds for graphs. If
thereisno last viewed state or if you do not select thisoption, the file opensusing the
option you select in the Template area below.

In the Template area, click one of the following options:

Do NOT use atemplate when opening timing file - No template is applied and only
the Summary report for thetiming file displays.

Use template associated with Session ID file name - (Default) Appliesthe template
with the same Session ID name asthetiming file. Use thisoption to open all future
timing files created by this Conductor session with the views specified in the template.
If no match isfound, only the Summary report displays.

Use thistemplate for opening the timing file - Enablesthe Browse (...) button. Select
asaved template to apply to all timing fileswhen they are opened.

El Note: By default, both the Open in last viewed state if available and Use template associated with the
Session ID file name are selected. Thisway if there isno last viewed state, the template associated with the
Session ID file name is applied to the timing file.

4.

Click Open. The timing file you selected appears in the views defined for the selected template.

Applying a Template to an Open Timing Fle

You can select an existing template and apply it to all open timing file. Thisclosesall thereportsand
graphsthat are open and displaysthetiming filein the views defined in the template.

To apply atemplate to an open timing file:

1.

2.

Click Template>Use existing. The Select Template to Use for Open Timing Files dialog box
appears.

Select atemplate and click Apply.

All open reportsand graphs are closed and those specified in the template are opened.

Note: If any part of the template cannot be applied to the timing file, for example, if the template
references a script that doesn't exist in the current file, a dialog box appears with the name of the report or
graph that can't be displayed.
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Applying Templates Globally

You can select template optionsthat globally set how timing filesopen. Using atemplate opensthe
reports, graphs, and thresholds defined in the template.

To select atemplate option for application to fileswhen they are opened:

1. Click Tools>Options. The Analyze Options dialog box displays.
2. Click the Templates tab.
3. Select one of the following:

= Open last viewed state if available - (Default) Opensthetiming filein the same viewsthat
were displayed when you last closed it. Thisrestores all reportsand graphsthat were open, their
positionsand sizes, aswell asany defined thresholds for graphs. If thereisno last viewed state
or if you do not select thisoption, the file opensusing the option selected in the Template area
below.

= Inthe Template area, select one of the following:

0 Do NOT useatemplatewhen opening timing files- No templateisapplied. The
Summary report for the timing file displays.

o Usetemplate associated with the Session ID file name - (Default) Appliesthe template
with the same Session ID name asthetiming file. Use this option to open all future
timing files created by this Conductor session with the views specified in the template. If
no match isfound, only the Summary report displays.

o Usethistemplate for openingtimingfiles- Enablesthe Browse (...) button. Select a
saved template to apply to all timing fileswhen they are opened.

Note: By default, both Open in last viewed state if available and Use template associated with the last
Session ID file name are selected. Thisway, if there isno last viewed state, the template associated with the
Session ID file name is applied to the timing file.

4. Click Ok.

Using the Options Dialog Box for Templates

Usethe Analyze Options dialog box to select atemplate option that applieswhen you open all timing files.
Using atemplate opensthe reports, graphs, and thresholds defined in the template. Setting the template
option here determines how all timing files open.

Note: Use Template>Use Existing to apply a template to an individual open timing file.

To specify atemplate:

1. Click Tools>Options.
2. Click the Templates tab and select one of the following:

= Open last viewed state if available - (Default) Opensthetiming filein the same views
that were displayed when you last closed it. Thisrestores all reportsand graphsthat
were open, their positions and sizes, aswell asany defined thresholds for graphs. If
thereisno last viewed state or if you do not select thisoption, the file opensusing the
option selected in the Tem plate area below.
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= Inthe Template area, select one of the following:
0 Do NOT useatemplatewhen opening timing files- No templateisapplied. The
Summary report for the timing file displays.

0 Usetemplate associated with the Session ID file name - (Default) Appliesthe template
with the same Session ID name asthetiming file. Use thisoption to open all futuretiming
files created by this Conductor session with the views specified in the template. If no match
isfound, only the Summary report displays.

0 Usethistemplate for opening timing files- Enablesthe Browse (...) button. Select a saved
template to apply to all timing fileswhen they are opened.

El Note: By default, both Open in last viewed state if available and Use template associated with the
Session ID file name are selected. Thisway if there isno last viewed state, the template associated with the
Session ID file name is applied to the timing file.

Displaying Detail Data

Detail Views

You can view detail data by right-clicking a script or group and selecting Detail. The detail view displays
datafrom atiming file. The data displayed and the groups available may vary, depending on the type of
datathat was collected during the load test. Detail dataisdisplayed in two panes: asummary table and a
datatable.

You can view detailsfor the following groups:
Checkpoints

Counters

Server Monitoring

Player Performance Counters

Top Processes

Expert Users

Displaying detail data

Display detailed statisticsfrom atiming file such as checkpoints, counters, in the QALoad Analyze Data
window. View statisticsfor not only the active timing file, but also for other timing filesand drag and drop
onto the active timing file detail view.

To display detailed statistics:

1. Inthe workspace, with the appropriate Timing File tab selected, click the group for which you want to view statistics.
2. Select the appropriate checkpoints or counters (depending on which group you choose).

3. From the Analyze toolbar, click the Detail button or right-click on a selected checkpoint or counter and choose
Detail.
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Detail information ispresented in the Datawindow in both asummary and data table. Theinformation
displayed varies based on the group selected.

]l Note: If the test aborts, complete data for all the checkpoints and counters may not display.

The following detail views are available:
Checkpoints Detail Data

Counters Detail Data

Server Monitoring Detail Data

Player Performance Counters Detail Data
Top Processes Detail Data

Expert user Detail Data

Checkpoints Detail Data

You can view checkpoint detail data by Script or by Player. The View by Script displaysthe detail data of
selected checkpointsand raw data collected for each script during the load test. The View by Player groups
the detail data by player machine and showsonly the scriptsfor which individual players gathered data.
For each view, checkpoint detail dataisdisplayed in two panes: asummary table and a datatable.
Checkpoints Summary Table

Shows statistical averages for the selected checkpointsand displays a summary of the raw data collected
from theload test. The following data may be displayed:

Timing File: Name of the timing file the checkpoint came from.
Script: Name of the script file.

Checkpoint: Checkpoint name

Type: Type of checkpoint: responsetime or sleep time.

Group: Automatic (available if automatic checkpoint timings are enabled in the Conductor), or User (for
user-defined checkpoints).

#Trans: Total number of data pointsthat were used to calculate the statistics. If datathinning isenabled,
thiscolumn displaysas"#Thinned Trans".

#Recs: Number of records recording during the test. If datathinning isenabled, thiscolumn displays as
"#Thinned Recs".

Data Thin: If the Enable Timing Data Thinning check box was selected in the QALoad Conductor's
Timing Optionsdialog box prior to starting aload test, the value typed in the Thin Every <xx>
Transactionswill be in thiscolumn. If not selected, the valueisnone.

Note: For a complete description of this QALoad Conductor option, see Timing Options.
Min: Minimum recorded responsetime.
Mean: Average of the response times.

Max: Maximum recorded response time.
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StdDev: Sandard deviation of all response times. Sandard deviation isan indicator of how widely values
are dispersed from the average (mean) value. A large standard deviation indicates awide variance in
responsetimes.

Median: Median response time (in seconds). The median isthe value at which half of theresponses are
greater and half of theresponses are less. If the number of responsesislarge, the median isusually close to
the mean.

Nth Percentile: Displaysthat nth% of the responses have a value lessthan the value shown.
Pacing (Seconds): Rate at which the script executed transactions.
VU'’s: Number of virtual users executing this script.

Threshold: Valuethat setsthelimit for the threshold, which isthe expected warning and critical level for
the checkpoint.

Failure Rate: Percentage of checkpointsthat surpassed the threshold limit.

Total Violations: Total number of threshold violations.

Checkpoints Data Table

Provides a view of the raw data collected during the load test. It can be useful for pinpointing anomalies
with load test results. The following data may be displayed:

Timing File: Name of the timing file the checkpoint came from.
Script: Name of the script file.

Checkpoint: Checkpoint name.

Type: Type of checkpoint: responsetime or sleep time.

Group: Automatic (available if automatic checkpoint timings are enabled in the Conductor), or User (for
user-defined checkpoints).

VU: Thevirtual user that wasrunning.
Player: Player machinethe test results came from.

#Samples: Displayshow many recordswere thinned into asingle record if datathinning was enabled. If
thevalueisl, the datarecordswere not thinned.

Elapsed (Seconds): Timeinto thetest at which a data point was collected.
Response (Seconds): Value of the data collected.

Threshold: Valuethat setsthelimit for the threshold, which isthe expected warning and critical level for
the checkpoint.

Counters Detail Data

Counter detail dataisdisplayed asfollows:

Counters Summary Table

Shows statistical averages for the selected counters. It isasummary of raw data collected from aload test.
The following data may be displayed:

Timing File: Name of the timing file the counter came from.
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Script: Name of the script file that contained the counter.

Group: Group name.

Note: Not all counters will belong to a group. Those countersthat do will have a group name displayed.
For instance, custom and Web counters are logically organized by groups. However, Virtual Users and Total
Virtual Users do not belong to a group.

Name: Name of the counter.
Note: Certain statistical data is shared across all detail views. For a description of these fields, click the

following: Statistical Information
Counters Data Table

Provides a view of the raw data collected during aload test. It can be useful for pinpointing anomalies
within load test results. The following data may be displayed:

Timing File: Name of the timing file the counter came from.

Script: Name of the script file that contained the counter.

Group: Group name. Custom and Web counters are logically organized by groups.
Counter:

Instance:

VU: Name of the virtual user.

Player: Player machine the test results came from.

#Recs: Displays how many recordswere thinned into asingle record if datathinning was enabled. If the
valueisl, the datarecords were not thinned.

Elapsed (Seconds): Timeinto thetest at which a data point was collected.
Value: Value of the data collected. This column displaysthe value of instance counters.

Cumulative Value: Total number of occurrences during the elapsed time. This column displaysthe value
of cumulative counters.

Threshold: Valuethat setsthelimit for the threshold, which isthe expected warning and critical level for
the checkpoint.

Server Monitoring Detail Data

QALoad provides performance counter data through three server monitoring methods. Click the following
links for descriptions of the server monitoring detail data options:

! Remote Monitoring - Monitoring of performance counters from a machine under test without the use of agent
software on the machine.

I Server Analysis - Monitoring of performance counters from a machine under test using the ServerVantage agent
software installed on the machine.

I ServerVantage - Availability Management application complimentary to QALoad for service level monitoring of

performance counters for applications, servers, and databases during production. ServerVantage also provides
notification, event management, and reporting features.

408



QALoad Online Help

Player Performance Counters Detail Data
Player performance counters detail data is displayed as follows:
Player Performance Summary Table

Shows statistical averages for the selected Player performance counters. It isasummary of the raw data
collected from aload test. The following data may be displayed:

Timing File: Name of the timing file the counter came from.
Player: Player name.

Description: Description of the counter.
Note: Certain statistical data is shared across all detail views.

Player Performance Data Table

Provides a view of the raw data collected during aload test. It can be useful for pinpointing anomalies
within load test results. The following data may be displayed:

Timing File: Name of the timing file the performance counter came from.
Player: Player name.

Description: Name of the counter.

Elapsed (Seconds): Timeinto thetest at which a data point was collected.
Value (%): Value of the data collected.

Threshold: Valuethat setsthelimit for the threshold, which isthe expected warning and critical level for
the checkpoint.

Top Processes Detail Data
Top Processes detail dataisdisplayed asfollows:
Top Processes Summary Table

Shows statistical averages for the selected Top Processes data. It isa summary of the raw data collected from
aload test. Thefollowing data may be displayed:

Timing File: Name of the timing file the counter came from.
Process: Name of the process monitored during the test.
#DataPts: Number of data points collected for each particular process.

Note: Certain statistical data is shared across all detail views. For a description of these fields, click
the following: Statistical Information

Top Processes Data Table

Provides a view of raw data collected during aload test. It can be useful for pinpointing anomalies within
load test results. The following data may be displayed:

Timing File: Name of the timing file the counter came from.

Process: Process name.

Elapsed (Seconds): Timeinto thetest at which a data point was collected.

% CPU: Percent of CPU used.

Threshold: Valuethat setsthelimit for the threshold, which isthe expected warning and critical
level for the checkpoint.
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Expert User Detail Data
Expert User detail dataisdisplayed as follows:
Expert User Summary Table:

Shows statistical averages for the selected expert user data. It isa summary of the raw data collected from a
load test. The following data may be displayed:

Timing File: Name of the timing file the expert user data came from.

Script: Name of the script the expert user data came from.

Player: Name of the Player machine the expert user data came from.

Main URL: The of the main URL requested.

Response: The HTTP status code of the request returned by the server.

Subrequest URL: Liststhe URL of the subrequeststhat were made from the Main URL.

Data Type: Thetype of data. Thiscan be Server or Network.

Note: Certain statistical data is shared across all detail views. For a description of these fields, click the
following: Satistical Information

Expert User Data Table

Provides a view of the raw data collected during aload test. It can be useful for pinpointing anomalies
within load test results. The following data may be displayed:

Timing File: Name of the timing file the performance counter came from.

Script: QALoad Player agent name.

Player: Server analysis counter.

Main URL: Multiple occurrencesin time of the performance counter.

Response: The HTTP status code of the request returned by the server.

Subrequest URL: Liststhe URL of the subrequeststhat were made from the Main URL.
Data Type: Thetype of data. Thiscan be Server or Network.

Elapsed (Seconds): Timeinto thetest at which a data point was collected.

Response (Seconds): Network and server response timesin the time scale you select in
Tools>Options>Workspace. You can select seconds, minutes, or hours. The default is seconds.

Threshold: Valuethat setsthelimit for the threshold, which isthe expected warning and critical level for
the checkpoint.

Sorting test data

A Detail view potentially contains alarge number of checkpoints, counters, and so forth, especially if a
load test had many virtual users. To make information manageable, specify up to three levels of criteriato
sort by, in ascending or descending order.

For example, if atest ran using five scriptson 100 virtual users, sort the data by script name. Suppose each
virtual user ran more than one transaction using a particular script, then sort by both script name and by
virtual user. Or, to quickly locate any timing bottlenecks, sort by response time.
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Use the Sort Details dialog box to sort a detail view. To access this dialog box, select Tools>Sort from the
Analyze menu or click Sort on the Analyze toolbar.

Specify sort optionsfor the following grid: Select the Summary option to conduct sort on the Summary
table. Select the Data option to conduct a sort on the Data table.

Sort By: Select thefirst column to sort by from thelist, then select the Ascending or Descending sort
order option.

Then By: Select the second column to sort by from thelist, then select the Ascending or Descending sort
order option.

Then By: Slect the third column to sort by from thelist, then select the Ascending or Descending sort
order option.

Graphing QALoad timing data

Atiming file can potentially contain enough datathat graphing all of it at onetime resultsin an
unreadable graph. Before beginning, consider thinning the amount of datato be shown on asingle graph.
Details

Select the group to graph:

In the Workspace, with the appropriate Timing File tab selected, click the group for which to create a
graph.

Note: If the test aborts, complete data may not be available for all checkpoints and counters.
The following groups are available, depending on the timing file:

Checkpoints

Counters

Server Monitoring

Player Performance Counters
Top Processes

Expert User

[l Note: For each Group except Checkpoints and Expert User, the graph type isa line graph. For graphing
multiple checkpoints or expert users, the graph type is either a line or bar graph. For graphing a single
checkpoint only, in addition to line and bar graphs, you can also create Response Time Distribution and
Cumulative Response Time Distribution graphs.

Thresholds
Using Thresholds

Thresholds are user-defined valuesthat show the expected warning and critical limitsfor a counter or
checkpoint. Thresholds help identify problem areasin the test, such ascheckpoints or countersthat go
above or below a specified number. They actively monitor response times by indicating whether data
records are surpassing user-defined expected warning and critical levels.

Thresholds are saved in the Template file. Theinformation displaysin graphsand detail reportsin the
detail data view.

Graphs

411



QALoad 5.5

The selected dataisdisplayed in aline graph format in the Datawindow. Graphs show thresholds as
horizontal lineswith the number of failed points.

LT | Checkpoint Graph data for:C:\Program Files\CompuwareV)ALoad\TlimingFiles\perfec... E|E|E|

perfect tim: Checkpoint Data

341 #1: (14 violationz), #2:| (0 violations), #3: (0 viulatiuns{}@: [0 widlations) N o
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E za7
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o166

@155

[u]

go1.24
s

nasz- - - 1 1 T -
062
0.3
oo #1: (57 wiolationz), #1:| (57 wiolkations), #1: (57|violationsy, #1: (57 violations), #1: (57 wiolations), #1: (57 wviclations)
0oo0 1000 2000 3000 4000 S0.00 6000 YOOO S000 2000 10000 11000 12000 13000 14000
Elapzed Time (Second)

Mame Color |&xis | #Recs| #\-"iu:-latiu:uns| I'-.-1in| Mean| I'-.-1ax| Last| Std.Dev.|
1 [perfect PO Transaction Duration Lett av 356 306 346 350: 310 o0
2 |perfectVzPO1CheckPaoint: 1-15 Lett 62 F0: 1.00 1.00: 1.03: 1.0 0.m
3 |perfecthzPO1Checkpoint, 2-1= Lett 65 340 1.00 1000 1.01: 1.0 0.0a
4 |perfectVzPO1Checkpoint, 3-1= Coilett g2 410: 1.00 100 1.03: 1.00 0.m

Detail Reports

Detail reportsdisplay thresholdsin a Summary table and a Data table. The Summary tableisa summary of
raw data collected from aload test. The defined threshold limits, the percentage of failuresfor the
threshold, and the total violations are displayed. In the Data table, the failed points are shown in red.

412



QALoad Online Help

Creating Thresholds

Timing File‘ Seript] Player‘ Checkpoint | Type| Group ﬂh'ﬁ:z: ﬂh'::‘z: 'T]:':: ‘ Min‘ Mean‘ Max ‘ StdDev ‘ Median Perce:tln'tl-z [s';zz':gs] s Threshnld‘ lell::: wma:i:::
1 perfect CRO1  |ARCHIE |Trangaction Durstion | --- 2048 1024 |Every 2trans |3.0840 31821 |3.5050 | 04177 34390 3.2440 1 2 = 3200000 B3.77 % B53
2 perfect CPO1 | ARCHIE |CheckPoint: 1-1= 2048 1024 |Every 2trans |1.0010 1.0027 |1.0320 | 0.0037 | 1.0020 1.0110 -
El perfect CRO1 | ARCHEE |Checkpoint: 2-1s 2048 1024 |Every 2trans |1.0010 1.0019 1.0120 | 00022 1.0010 1.0020
4 perfect CPO1 | ARCHIE | Checkpoint: 3-1= 2048 1024 |Every 2trans |1.0010 1.0047 |1.0310| 00052 | 1.0020 1.0120

\[hetkpnint by Player Summary /

Timing File | Script| Group|  Checkpoint ‘Type‘ vu‘ Player ‘#Rel:s [E'e‘":‘::n‘;‘l] ?::;]"n';‘; Threshold 2
1 perfect CPO1 Tranzaction Duration | --- 0| ARCHIE/S4566 - 12.4380 31240 =32
2 perfect P01 Transaction Duration | --- 0| ARCHE/Z4566 30,8740 3.0540 =32
3 petfect CPO1 Tranzaction Duration | --- 0| ARCHIE/S4566 49.5510 31730 =32
4 perfect P01 Transaction Duration | --- 0| ARCHIE34 566 G5.0550 31340 =32
a petfect CPO1 Tranzaction Duration | --- 30 | ARCHIES345EE ¥arz20 3.5000 -
51 perfect P01 Transaction Duration | --- 3 | ARCHIES34566 714720 3.5000
7 perfect P01 Transaction Durstion | - | 32 | ARCHES34566 F1A720 3.5000
g perfect P01 Tranzaction Duration | --- 23 | ARCHIES34566 714720 3.5000
a perfect CPO1 Transaction Durstion | - | 25 | ARCHES34566 714720 3.5000
10 perfect CPO1 Transaction Duration | --- | 26 | ARCHESS4566 711720 3.5000
11 perfect P01 Transaction Duration | --- | 18 | ARCHE/ 34566 711720 3.5000
12 petfect CPO1 Tranzaction Duration | --- 9 | ARCHIE/S4566 711720 3.5000
13 perfect P01 Transaction Duration | --- | 10 | ARCHES 34566 711720 3.5000
14 petfect CPO1 Tranzaction Duration | --- 12 | ARCHIES345E6 ¥arz20 3.5000
15 perfect P01 Transaction Duration | --- 4 | ARCHIE/34566 714720 3.5000 3
1R narfant rom Trameardian D vatinn = ARCHIERACRR 71 170 2 cnnn
Checkpoint by Player Data /

Define thresholdsto show the expected warning and critical limitsfor a counter or checkpoint.

To create Thresholds:

1.
2.

3.
Note: You can drag entire groups or individual itemsto the Threshold dialog box.
4.

5.

Select Template>Thresholds. The Thresholds dialog box appears.

Click the appropriate group in the Workspace. Data within each group is listed in a tree-view.

Highlight a counter or checkpoint and drag it to the Threshold dialog box.

Click Edit to name the threshold and set the threshold limits and conditions.

Do one of the following:

= Click thecheck box in the Active column for the thresholdsyou want to use, then click

Apply.

= Click Activate All to use all of the thresholds, then click Apply.

Editing Thresholds

Once you create the threshold, set the threshold propertiesusing the Edit function.

To edit Thresholds:

1.

In the Thresholds dialog box, do one of the following:

= Double-click the threshold you want to edit.

= Highlight the appropriate threshold and click Edit.

The Threshold Properties dialog box appears.
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2. Inthe Threshold Label field, type a name for the threshold. This is optional.

3. Inthe Limit field, type the number for the threshold. This is used with the Condition you select to calculate
violations.

4. Inthe Limit Condition section, choose how the threshold violations are calculated. You can select:
= Greater than thethreshold limit you defined (>)
= Equal to the threshold limit you defined (=)
= Lessthan thethreshold limit you defined (<)

5. Click OK. The Threshold dialog box appears showing the limit and condition you specified.

Viewing Thresholds

Threshold information displaysin graphsand detail reportsin the detail data view .

Note: The data displayed and the groups available may vary, depending on the type of data that is
collected during the load test.

To view thresholdsin graphs:

1. Inthe Workspace, click the appropriate Timing File tab. Data is listed in a tree-view.

2. Click the group to view, and select the appropriate checkpoints or counters to display in the graph.
Note: You can select an entire group or individual data files.

3. Click View> Graph or right-click and choose Graph from the context menu.

The selected data displaysin aline graph format in the Datawindow. Graphsshow thresholds as
horizontal lineswith the number of failed points.

To view thresholdsin detail reports:

1. Inthe Workspace, click the appropriate Timing File tab. Data is listed in a tree-view.

2. Click the group to view, and select the appropriate checkpoints or counters to display in the detail report.

Note: You can select an entire group or individual data files.
3. Click View> Detail or right-click and choose Detail from the context menu.

The detail report for the selected data displays. Detail reportsdisplay thresholdsin a Summary table and a
Datatable. The Summary tableisasummary of raw data collected from aload test. In the Data table, the
failed pointsare shown in red.

Using the Thresholds Dialog Box

The Thresholds dialog box allows you to create system-wide thresholds for specific checkpointsand
counter sets. Here you set the value that definesthe limit for the threshold, which isthe expected warning
and critical level for the checkpoint or counter. Thisvalueisused in conjunction with the Limit
Condition that you set in the Threshold Properties dialog box to determine whether data violatesthe
threshold.
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Copy: Allowsyou to copy acounter or checkpoint and assign a different threshold limit and condition.

Edit: Opensthe Threshold Properties dialog box, where you define the threshold limit and choose how the
violations are calculated.

Remove: Deletesthe threshold you have highlighted.

Activate All: Selects all the thresholds so that they may be applied to the open timing file. A check is
placed in the Active column.

Activate None: Removesthe check in the Active column of all the thresholds so that none are applied to
the open timing file.

Apply: Appliesthe thresholdsthat you activate to the open timing file.

Creating a Chart or Graph

Thinning data before graphing

Test results may contain more datathan can reasonably be graphed. Thinning data before graphing
provides a clearer and more manageable graph.

To set up data thinning:

1. With atiming file open, click Tools>Options.
2. Click the Data Thinning tab.
3. Type the number of data points to plot on each graph and select the method by which to graph the data points.

4. Click OK.

For adescription of the optionson thisdialog box, see Options Dialog Box - Data Thinning Tab.

Graphing checkpoints

Note: Atiming file can potentially contain enough data that graphing all of it at one time resultsin an
unreadable graph. Before beginning, consider thinning the amount of datato be shown on a single graph.
Details

To graph checkpoints:

1. Open the appropriate .tim file in QALoad Analyze. In the Workspace, click the Checkpoints group. Checkpoint data is
listed in a tree-view.

2. Select the checkpoints to graph.
3. From the View menu, choose Graph. The Select Graph dialog box appears.
4. Inthe Graph Type drop-down list, select from the following:

= Line(responsetimesversuselapsed timesfor the selected data.)

= Bar (median, mean, or a percentile response time of the selected checkpoints.)
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|

= Response Time Distribution (how the response times of asingle checkpoint are distributed.)

= Cumulative Response Time Distribution (the percentage of checkpoint timingsthat were equal
to or lessthan a specified value.)

Data for the selected checkpoint(s) isgraphed in the Datawindow in the format selected in step 4.

Graphing counters
g

To graph counters:

1. Open the appropriate .tim file in QALoad Analyze. In the Workspace, click the Counters group. Counter data is
listed in a tree-view.

2. Select the counter(s) to graph.

3. From the View menu, choose Graph. Data for the selected counter(s) is graphed in a line graph format in the Data
window.

Graphing Player performance counters

To graph Player performance counters:

1. Open the appropriate .tim file in QALoad Analyze. Select the Player Performance Counters group.
2. Inthe Workspace, select the performance counter(s) to graph.

3. Click the View Graph button or right-click and choose Graph from the context menu. Data for the selected Agent(s)
is graphed in a line graph format in the Data window.

Graphing server monitoring data

Monitoring serversisamethod of load testing. QALoad provides performance counter data through three
server monitoring methods:

I Remote Monitoring - Performs the monitoring of performance counters from a machine under test without the use of
agent software on the machine.
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I Server Analysis - Performs the monitoring of performance counters from a machine under test using the
ServerVantage agent software installed on the machine.

! ServerVantage - An Availability Management application complementary to QALoad for service level monitoring of
performance counters for applications, servers, and databases during production. ServerVantage also provides
notification, event management, and reporting features.

Graphing top processes

To graph top processes:

1. Open the appropriate .tim file in QALoad Analyze. Select the Top Processes group.

|

2. Inthe Workspace, select the data point(s) to graph.

3. Click the View Graph button or right-click and choose Graph from the context menu. Data for the selected Agent(s)
is graphed in a line graph format in the Data window.

Graphing Expert User Data

To graph expert user data:

1. Open the appropriate .tim file in QALoad Analyze.
2. Select the Expert User group in the Workspace tree-view.
3. Inthe Workspace, select the data point(s) to graph.

4. Click the View Graph button or right-click and choose Graph from the context menu. Data for the selected Agent(s)
is graphed in a line graph format in the Data window.

Customizing a Chart or Graph

Customizing a graph

Changethe style and appearance of a graph using options available from the Graph toolbar. The Graph
toolbar contains buttonsfor standard Windows operations as well asfor customizing a graph's appearance.
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Display the Graph toolbar by right-clicking in an open area of a graph and choosing the Toolbar option
from the shortcut menu. Although it initially appears above the graph, the toolbar iscompletely dockable.
Move thetoolbar to another side of the graph, or off the graph altogether, by clicking on any unpopulated
area of the toolbar and dragging it to another area.

The following features can be customized from the Graph toolbar. Click on any feature in the following list
for additional information or instructions:

Graph type

Color

Grid orientation (horizontal and vertical)
Legend box

Dimension (3D or 2D)

Rotation

Z-Cluster

Font

Viewing Reports

Viewing Pre-Defined Reports
Pre-Defined Reports

QALoad Analyze provides pre-defined reports for viewing load test results
without time-consuming data manipulation.

In the Workspace, select the Reports group and click the appropriate
report. Thereportsarein HTML generated by X3 files. View them in
QALoad Analyze, or directly in a Web browser.

Note: Compuware provides each of the available pre-defined reports as
convenience to view the results of a load test without any data manipulation.
In addition, create customized versions of these reports by selecting the
appropriate group and creating detail reports and graphs.

The following reports are available. Click areport name for details.
Summary

Session

Concurrent Users
Response Time Analysis
Output

Client Throughput
Server Monitoring

Transaction Throughput
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Top Ten Longest Checkpoint Durations
Worst Performing Checkpointsand Counters
Player Performance

Expert User

ApplicationVantage

Summary report

The Summary report isthe primary output from each test run, one of the pre-defined reports QALoad
Analyze makes available. When you open atiming file, QALoad Analyze automatically displaysthe Load
Test Summary in the Datawindow. It presentstiming information for each transaction in thetiming file
and the minimum, maximum, and median response times for each checkpoint. The output isdivided into
two sections. The first section presentsthe Summary Test Information, Test Time information, and Data
Thinning and Time Range information.

The second section presentsthe Script Information for each script. It showstiming Summaries and
Checkpoint information for each script.

Sample Summary

For a brief description of each report section, scroll down and click a section heading, for example, Test
Information, in the following sample.
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Summary - perfect.tim

Test Information

Total Scripts Total Players Total Wirtual Users #£Thinned #Thinned
Errors Messages
B i 51 76 1,104
Test Time
Start End Duration Pre User Post
11/21/2003 - 12:48:57 11/21/2003 - 12:51:37 2 Minutes and 40 Seconds 00:00:00 00:02:40 00:00:00

Data Thinning and Time Range
Thin Data Conflict Resolution Percentile Inits Restrict Timme Range Wirtual Users
1024 datapoint(s), Max Max Q0% Seconds Mo 51

Script Information

Surrmary

Total Thinned
Peal Virtual Users ol o1 26k
Transaction Pacing 1.00 Secondis) 1.00 Secondis)
Transaction Rate 43 .46 Transactions Per Second 16.01 Transactions Per Second
# Errars 0 74
# Messages 60,167 1,024
Timing Data Thinning Every 2 transactions Every 2 transactions
Include Sleep Time Yes Tas
Checkpoints Hide Threshalds
il Description #Thinned #Thinned Min Mean Max 5td Median 90% Threshold Failure T_utal
D Trans Recs Dew. Rate Failures
i ET;?;;:'D” 2,048 1,024 3.0640 31821 3.5050 0.1177 31390 3.2440 = - -
1 f_hf:kpm”t’ z,045 1,024 1,0010 1.0027 1.0%20 0.0037 1.0020 1.0110 -- - -
2 g_hli':kp':"”t’ 2,048 1,024 1.0010 10019 1,0120 0.0022 1.0010 1.0020 - -- --

Session report

Providessummary information about the test session. Theinformation in thisreport was obtained from
the Conductor’s configuration settingswhen the load test was started. To view a summary of test settings
that includes changes made while the test wasrunning, seethe Summary report.
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Session - mjc_aa_1_03042005_100438.TIM \

Mote: The following information was obtained from the Conductor's configuration settings when the load
test was started. To wiew a summary of test settings that includes changes made while the test was
running, see the Surmmary report,

Test Information

Surmmary

Session ID Mame mjc_aa_1.1D

Conductor Build 05.05.00 Build 234

Zession Duration Q0:00:00

Configuration file Z:Program Files\CompuwarehJaloadhSessionhDefault.cfg
Total Scripts 1

Taotal Plavers 1

Total Wirtual Users 10

Total Running Wirtual Users 0

Script Information

mjc_aa

Surnrmary

Path CiWProgram FileshCormpuwaretQaLoad\Middlewares\winwsScriptshmic_aa.cpp
Middleware Type LIRTTRTT

Transactions 3n

Autornatic Timings Enabled

Include Sleep Times False

Checkpoint Thinning Dizabled

Counter Data Collection  Stare in Timing File and Display in Canductar
Zounter Thinning By Script Every 1 second(s)

Sleep Factor 100%:

Transaction Pacing 00:00:01.000

Service Level Threshold 00:00:00

Error Handling Restart Transaction

Zentral Datapool Mone

Local Datapools

Binary Files

Machine Information

Machines In Test

Hostname os RAM Processor
dbw114910d01 Windows ¥P Workstation Service Pack 1 1023 MB  Intel Pentiurn 4

Machine Assignments
Script Expert User Start ¥Us ¥U Increment Interval End ¥Us Machine Mode
rmijc_aa 1 1 00:00:10 10 dtw114910d01 Thread

B B B B B B B B i
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or descriptions of the information provided in each section, click the sectionsin the following image.

Session Perfert_Testl.1D
Total Scripts 1

Totel Playsrs i

Totel Virtual Users 00

Totel Funning Yirtual Ussrs O

Mame Middleware Transactions Auto Timings Thin Every Sleep % Facing Threshald On Error
Perfect wilwwr o True 1 Random 00:00:01.000 00:00:00 Restart

Hostname 0S5 RAM  Processor
spFita wiindows FO00 Berder Sardica Pack # 256 MR [ntal Pentium 111

Seript Start Wls WU Increment Interval End Yis Machine Mode
Ferfect 1 1] 00:00;00 s00 cprite Thread

Concurrent Users report

Displaysthe total number of virtual usersfor the test, concurrent usersvs. elapsed time, aswell as graphs
for individual scriptsthat were part of the test.

Tatsl Scrigky Tekal Playarn Tokal wirtual Uners EEmror

Skark End Ciursbion
012 00E - 1511808 01ATZN0E - 15136155 16 Minutas and 2 Seooreds

1500 ]

N
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Response Time Analysis report

Provides an indicator of how well a script ran. The report displays a graph of each script'stransaction
duration (responsetime vs. elapsed time) aswell asthe following checkpoint summary data:

#Trans: Number of data pointsused to calculate the statistics.

#Recs: Number of datarecords. Thisvalue, if different from the value of #Trans, reflectsthe number of
checkpoint recordsthat are used for analysis after datathinning has been applied.

Min: Minimum recorded response time.

Max: Maximum recorded response time.

Std. Dev: Sandard deviation of all response times. A large standard deviation indicates a wide variance in
responsetimes.

Median: Median response time, in seconds.

nth%: n percent of the responseshave avalue lessthan the value shown.

Tatal Scriphy Tokal Playars Tokal'irus Users EEmon
1 1 EL ]

Skark End Diurshicn
LAATIME - 15118154 01172003 - 15138138 16 Minutes snd 2 Beooreds

Maaporan Trea Arski
pariactlin: Pariect

000 1000 0 200 0 A 40000 EDQ B0 TO =00 00 0 0 1000
Eltperatl Tims (B

z
i
;

Demoription T Trgas T ReLE Min MeEan Fan S, e - a0%
Traraactan Oursh on 43 43 111.1a 28401 IELEL r2.1a I b B

Output report

Provides a cumulative list of all errors, sorted by script and occurrencein time, that occurred during the
course of aload test.
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-

- Tatal Virtual Uhars AThinrad #Thirnesd
Tekal Sorgiy Tatsl Harars Errars Meszagas
4 1 1 ) 1,104

Start end Curatian Fra Unmr Fart
AL21/E00 - 1EHAIST LA/ELA2003 - 12151118 EMinwes 0 21 Saconds DDODIOD O0IDIZ1 00N
(DataThrning and Tima Fenge
Thin Dt ConfictResakiton Peroanil Units Restrict Time Aarge wimid Users
1024 datepoinke), Max Max A Smcards Ho as
ot Irstigh i
Town il Gred e [0
Fai ira

P

L1

ALcied Tinrdu g Fibe Vg ion P304, 0nd Gadd 142

Client Throughput report
Provides a graph of HTTP Reply analysis for key HTTP counters, HTTP counter vs. elapsed time.
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o i D ) i ) L] Eul Bl T =] R U 1 U 1 TR e 1]
Bl T [ge0onaie)

A YWY Micdewsrs MasMstvworks Countarx - YWY S Sucoeaaiul i YWY Requad AHepts
Caurtsr Caurt
W Mol e e A ol M b ok ol sy 180
WA W 2o Succanrful Ta
WOWW R g st A s bl

Server Monitoring report

Server monitoring isa component of load testing. QALoad provides performance counter data through
three server monitoring methods: Remote Monitoring, ServerVantage, and Server Analysis Agent
monitoring.
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Tatal Scricky Tokal Playarn Total Wiral Users # Erroen
i i di kL
TesTewe
Skark End Durshion
OLATAE0E - 1511804 A0S - 15138158 16 Minutes and 2 Beoards

Remote Monitoring
b medysa

Transaction Throughput report

QALoad Online Help

Providesthe cumulative number of transactions over elapsed time for each script and for the total test.
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Transaction Throughput - perfect.tim

Imak Information
: £ Tkl e FThirn FThirned
7 Tatal F Errart Fanneas
ot Flarpes
4 1 AEL L] 1,104
Tak Timm
Shart End Dot
1L/21/3000 - 134857 LI/ 2L/2m - 12:51:14 2 Miretss ard Il Secards
Dista Thinrnineg end Time Range
Thn Cata Canfic Rarclubon Parcarbla Urats Emtret Trme Rarge Urtual Ussars
1024 dstapainiiz], Hax Pl Ak Henards Ho [=H]

Traraschan Thicughpa
parisciin: # Cusdstive Trenesdions for sl zoripis

i . : 1 - - -
0 A XD WM A0 S0 B0 T00)  ELed B0O0 10000 19000 120G 10 1a00D 15000
B Tane (Seconis)

Trerasckan: par 14 Sscord F Tranesdtiora ]
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Top Ten Longest Checkpoint Durations report

Provides graphs and lists details about checkpointsthat had the longest checkpoint duration during the
test. Checkpointswith longest durations are those that consumed the most amount of time during the test.

Thisreport containsthe following sections:

I A summary section with overview information about the test.

I Abar graph of the ten longest checkpoint durations in the test, followed by details for each checkpoint in the graph.
These checkpoints can originate in any script that was included in the test.

I Bar graphs for each script that show up to the ten longest checkpoint durations, followed by details for each

checkpoint in the script.
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Thereport isgenerated by Analyze only if each script has at least one checkpoint other than the duration
checkpoint. The data provided in thereport can be used as a starting point to identify performance
problems.
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Player Performance report

Displaystransaction durationsin a graph format by player machine. Thisreport helpsidentify individual
player machinesthat have poor test results. In addition to the bar graph that plotsthe average transaction
duration for each player machine, the report also includes summary data for the overall test, and details for
each player machine. Thisreport isgenerated by Analyze only if two or more player machineswere used in

the test.
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Worst Performing Checkpoints and Countersreport

Thisreport provides graphsand lists details about checkpointsand countersthat had the worst
performance during the test. Performance is based on the thresholdsyou define.

Checkpointswith the worst performance are calculated using the average response time for each
checkpoint. Counterswith the worst performance are those that consume the most amount of time during
thetest. Checkpointswith the most errorsand counterswith the highest failure rates are listed first. The

data provided isa starting point for identifying performance problems.
Note: The report isgenerated by Analyze only if a threshold is defined and if the threshold is violated by
the data. Thresholdsthat are not violated do not appear in the report.
The bar graphsfor each script show up to ten of the longest checkpoint durationsand are followed by
details for each checkpoint in the graph. The checkpointscan originatein any script that wasincluded in
thetest. The report containsthe following sections:
I A summary section with overview information about the test.

I Bar graphs for checkpoints and bar graphs for counters showing the following:
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— Summary by percentage of violations - Showsthe number of pointsthat exceeded the
threshold divided by the total number of data points. For example, in the report for counters
below, the total failure of 8 divided by the total records of 60, yields a failure rate of 13.3
percent.

— Summary by severity - Showsthe percent of time during the test that the dataisin violation
of the threshold. This calculation uses aweighted average to determine the percentage. For
example, in thereport for counters below, when the weighted average isused to calculate
the severity, the failurerateis 7.6 percent and 6.5 percent.

Sncethefirst method measuresthe failure rate by percentage of violations, and the second method
measures failures by the amount of timethe dataisin violation, the numbers can differ greatly between
thetwo methods. It ispossible for a data set to have a5 percent failure rate when calculated by percentage
of failures, and an 80 percent failure rate when calculated by severity. Thiscan indicate that an error
deviating significantly from the norm may be a more notable failure than a greater number of failures.

In the example below, the counter summary by percent of violations for Server Analysis shows atotal of 8
failures out of 60 records, for afailure rate of 13.3 percent. The percentage of violationsfor Remote
Monitoring has atotal of 3 failuresin 41 records, for afailure rate of 4.2 percent.

When measured by severity, however, the failure rate for Remote Monitoring ismore seriousthan for
Server Analysis. Here, the failure rate for Remote Monitoring is 7.6 percent compared to therate 6.5
percent for Server Analysis.

Note: Transaction duration checkpoints are not included in the report.
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Expert User Report

Displaysinformation on the scriptsthat ran on each player machine with the Expert User option enabled.
It providesatiming breakdown of theindividual components, such asHTML, images, and objects, of the
web pagesthat were requested during atest. The Expert User report showshow much time it took to
download a particular component of aweb page from the server. It also showsthe percentage of network
and server time for the request.

The Expert User report containsa summary section and a detail section. The Summary section at the top of
thereport displays overview information about the test for each QALoad Player instance.

The detail section displaysthe main requests and each subrequest made when the script executes. Main
requests are made when Navigate to(), Click_On(), Post_to(), DO_http(), or DO_https() are executed in a
WWW script. The subrequests, or Web components, that make up the main page can include html, css, js
pages, and so forth.

The percentage of server and network time displaysin the Average Server and Average Network fields, with
agraphic representation in the Server/Network field. Thisinformation can help you determine whether
web pageswith a high response time are having server- or network-related performance problems. If an
exceptional amount of timeisbeing spent on the server, you can monitor the server that isunder test
using a server monitoring tool such as ServerVantage or QALoad's Remote Monitoring options. If too much
time isbeing spent on the network, you can monitor the network under test using atool such as
ApplicationVantage.
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ApplicationVantage Report

Displaysinformation on the scriptsthat ran on each player machine. It containsa summary section with
overview information about the test, agraph of the transaction response time of the script.

|

A detail section displaysthe beginning and ending time for the trace files produced by the scriptsrunning
on the ApplicationVantage player machines. If more than one ApplicationVantage Player machine ran
during the test period, a separate section appearsfor each one.
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Publishing or Sharing Test Results

Exporting test data
Convert test datainto three convenient formats for viewing or exporting:
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HTML — Export datain a detail view or graph to HTML files for convenient viewing in a default Web
browser or for sending as attachmentsin an email message. See Exporting datato HTML for instructions.

Comma-separated value (CSV) — Export datain a detail view to comma-separated value (CSV) fileswhich
can beimported into popular spreadsheet applications. See Exporting datato CSV for instructions.

RIP — Any time a user failsduring load testing, QALoad Analyze generates a RIP file containing user errors.
If atiming file has RIP file data, you can export the RIPfileto the working folder and view it in QALoad
Analyze or the QALoad Script Development Workbench. See Exporting RIP file data for instructions.

ApplicationVantage (AV) trace files- When atiming file has ApplicationVantage data, you can export
the ApplicationVantage trace filesto a working directory and view them within ApplicationVantage. See
Exporting ApplicationVantage Trace Files for instructions.

Exporting datato HTML

To export data from a detail view to HTML:

1. Open atiming file.

2. Generate a detail view or graph.

3. Click anywhere in the detail view or graph, making it active.

4. From the File menu, choose Export>Data. The Save As dialog box appears.
5. Navigate to the appropriate location for saving the HTML file and name the file.

6. Select Web Page (*.htm;*.html) as the file type and click Save.

Exporting data to CSV

To export data from the Detail view to a CSV file (*.csv):

1. Open atiming file.

2. Generate a detail view.

3. Click anywhere in the detail view making it active.

4. From the File menu, choose Export>Data. The Save As dialog box appears.

5. Navigate to the appropriate location for saving the file. In the File name field, type a name for the file.

6. Select CSV (comma delimited) (*.csv) as the file type and click Save.

Exporting RIP file data
Note: If atiming file does not contain any RIP data, then a RIP Fles group will not exist in the Workspace.
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To export the RIP file datato the working folder:

1.

Open a timing file.

In the Workspace, click the RIP Files group.

In the tree view, select the appropriate RIP files check box.

Right-click on the selected files and choose Export. The Browse For Folder dialog box appears.
Select the folder you wish to export the RIP file data to. The default is the working folder.

Click OK. Analyze exports the RIP file to the working folder.

Exporting ApplicationVantage Trace Fles

You can export ApplicationVantage trace filesto a working folder or to ApplicationVantage.

Note: If atiming file does not contain any ApplicationVantage data, then the ApplicationVantage group
does not exist in the Workspace.

To export the ApplicationVantage data to a working folder:

1.

2.

3.

Open a timing file.

In the Workspace, click the ApplicationVantage group.

In the tree view, select the appropriate ApplicationVantage files check box.

Right-click on the selected files and choose Export to File. The Browse For Folder dialog box appears.
Select the folder you wish to export the ApplicationVantage file data to. The default is the working folder.

Click OK. Analyze exports the ApplicationVantage file to the working folder.

To export the ApplicationVantage data to ApplicationVantage:

1.

2.

3.

4.

Open a timing file.

In the Workspace, click the ApplicationVantage group.

In the tree view, select the appropriate ApplicationVantage files check boxes.

Do one of the following:

= Right-click on the selected filesand choose Export to ApplicationVantage.

= Double-click thefileto export.

Thetrace filesare loaded into the ApplicationVantage database and then opened in
ApplicationVantage.

Sending email messages with test data

If you are using a Microsoft mail program, QALoad Analyze can send an email message with atiming file or
pre-defined report attached. The recipient(s) of the message will be able to open thefilesin a Web browser.
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To email pre-defined reports:

1.

2.

Choose File>Send.

In the Send dialog box, select reports, views, and timing files from their respective tabs and click Add to add them to
the list of items you want to send.

In the Send To field, choose Email Recipient.

(optional) Click the Zip to file check box to send the files in the compressed .zip format. Type a name for the .zip file
in the adjacent field.

Click OK. Analyze creates a new Outlook email message that contains all of the pre-defined reports, .xml, .xsl, and
files associated with the timing file as attachments, or a single .zip file that contains those files as an attachment.
Address the email, add message text, and send the message.

Creating a .zip file of test results

You can create a.zip fileto conveniently package all test datainto one file for sending to othersor storing
locally. Analyze creates a filein .zip format, which you can either save to alocation on your computer or
send as an attachment to an email.

To create a .zip file:

1.

2.

Choose File>Send.

In the Send dialog box, select reports, views, and timing files from their respective tabs and click Add to add them to
the list of items you want to include in the .zip file.

In the Send To field, choose Email Recipient to email the zip file or choose File to save the file on your computer.

Click the Zip to file check box to send the files in the compressed .zip format. Type a name for the .zip file in the
adjacent field.

If you chose File in step 3, type the path of the location for the .zip file or click the browse button [...] to select a
location.

Click OK. Depending on which option you chose in step 3, Analyze performs one of the following actions:

= If you chose Email Recipient, Analyze createsa new Outlook email message that
containsall of the pre-defined reports, .xml, .xsl, and files associated with thetiming
file asasingle, compressed .zip file attachment. Addressthe email, add message text,
and send the message.

= If you chose File, Analyze creates a single, compressed .zip filein the location you
specified in step 5 that contains all of the pre-defined reports, .xml, .xsl, and files
associated with the timing file.

Viewing reports

View reports generated by QALoad Analyze on amachine with QALoad installed or on any machine with a
Web browser. In order to save the contentsof atiming file'sworking folder, when viewing reports, clear
the Remove XML Working Folder option. To properly set thisoption, see the Workspace tab on the
Optionsdialog box. For more information, see Options Dialog Box - Workspace Tab.
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Viewing reports on a machine with QALoad Analyze

To view reportsin QALoad Analyze, click the Summary report button or any of the pre-defined report
buttonsin the QALoad Analyze Workspace. See Load Test Summary for a quick introduction to viewing
reports.

Viewing reports on a machine without QALoad Analyze
To view reportsin a Web browser, copy the entire working folder for thetiming file onto the machine. The
following filesare required (where <Summary> representsthe name of the report):
I <Summary>.htm
I <Summary>.xml
I <Summary>.xsl
In addition, the Microsoft XML version 4.0 parser (provided with QALoad ) isrequired to view QALoad

reports. View any of the pre-defined reports by clicking the <Summary>.htm file to launch areport with the
assistance of the associated XML and XS support files.

Other waysto view test data

View not only pre-defined reports, but also timing file detail views and graphs by exporting or sending
email messages with test datato another machine. Click the following links for more information:

I Exporting Test Data

I Sending Email Messages with Test Data

Viewing test resultsin a Web browser

An important part of theload testing processisviewing and studying the results of atest. You can view the
results of aload test not only on amachine where QALoad isinstalled, but also on any machine with a
Web browser. QALoad Analyze provides pre-defined reportsaswell as.xml and .xsl fileswhich can be
customized to meet desired specifications.

When you open atiming file, QALoad Analyze generates a working folder containing all supporting files,
reports, and images generated from that timing file. Thisfolder islocated in the directory \ Pr ogr am
Fi | es\ Conpuwar e\ QALoad\ Ti mi ngFi | es\ xxx. xml . sour ce where <xxx>isthe name of the timing file.

The following files are found in the working folder:

menane oo |

<timngfile> xm.source \Working folder generated in the Reportsfolder when opening a
timing file. The working folder name isalwaysthe <name of the
timing file> with a .xml.source extension.

<timngfile> xn Original timing file with just enough information to create the
QALoad Analyze pre-defined reports. It isarepresentation of the
timing file, <timingfile>.tim.

<tinmingfile> conplete. xm Original timing file containing all data collected during a load
test. It can be an extremely large file. Use thisfile if creating a
report using XS that required this data.

summary. ht m UsethisHTM fileto view the Summary report (or any other
available pre-defined report) in any Web browser.

summary. xm Generated XML file for the Summary report (or any other

437



QALoad 5.5

available pre-defined report.)

summary. xsl Generated XL file for the Summary report (or any other
available pre-defined report.) Translatesthe .xml file specifying
HTML asitsoutput and generatesthe HTML report. Use thisfile
to customize thereports by writing in .xsl.

defaul t. htm Report which providesa main screen to launch any other pre-
defined reports. Usesnav.htm for the navigation frame.

When closing atiming file, either keep all of thereportsgenerated from thetiming filein the working
folder, or delete them. To set thisoption, see the Workspace tab on the Optionsdialog box.

To view load test resultsin a Web browser, click: How to View Reports.
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