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4 LoadComplete Overview

LoadComplete Overview

Load Testing - Basic Concepts

LoadComplete is a tool for creating website load tests. Load testing consists in simulating multiple
virtual users that send requests to the tested server concurrently and evaluating the server performance
under the massive load.

Virtual users are not real users. LoadComplete simulates recorded requests and the tested server “thinks”
that it works with an actual user. Each virtual user works according to its task, or scenario. A scenario is a
sequence of requests sent to the server and the server’s responses to them. In other words, the scenario
emulates user actions on the tested web site.

Load testing of websites with LoadComplete includes the following steps:
1. Recording a scenario.

You create scenarios by recording interactions with your tested web application or server.
During the recording, LoadComplete captures all HTTP, HTTPS, and WebSocket traffic
between your computer and the target server. To record a scenario, you need to start the
recording, perform all desired actions against the tested web server and then stop the recording.
When you start the recording, LoadComplete creates a load test based on the scenario. After you
finish the recording, LoadComplete automatically saves it.

2. Modifying the recorded traffic (optional).

After you record a scenario, you may want to modify the recorded traffic. For example, you may
want to remove unnecessary requests, change information sent to the web application and so on.
You can do this in LoadComplete’s Scenario editor.

3. Verifying the recorded scenario.

It is a good practice to verify that the recorded scenario works fine. To do this, run the Verify
Scenario command for the scenario. LoadComplete will run a scenario for one virtual user and
check whether the recorded traffic simulates correctly.

Another way to check if the scenario works correctly is to run the single-user test that
LoadComplete creates automatically after recording a scenario. The difference from verifying
the scenario is that you can check if the scenario works correctly with various settings available
for load tests (SLA, Random think time, and so on).

4. Creating load tests that will simulate recorded traffic.
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Load Testing - Basic Concepts 5

You create a load test on the basis of a verified scenario. You can record several scenarios that
will simulate various user actions on the tested web site and create a load test that will run these
scenarios simultaneously.

You can also use a single-user test that LoadComplete creates automatically for a recorded
scenario.

5. Assigning recorded scenarios to desired virtual users.

After you create a load test, you assign the desired number of virtual users to it. The maximum
number of concurrent virtual users that can be simulated on a single workstation is 2000. To
simulate more virtual users, you can distribute them among several workstations.

If you simulate traffic on Amazon cloud computers, you can assign any number of virtual users
to the cloud computers in your load tests. LoadComplete will launch the needed number of
instances and distribute the virtual users among them automatically.

Note: For Amazon cloud computers, you can manually set the maximum number of
virtual users that can be simulated on a single instance (the default value is 400).
LoadComplete will use the value to calculate the number of instances to launch
from the machine image.

6. Running load tests.

When you run a load test, LoadComplete runs the Remote Agent processes (RAS.exe) to
simulate virtual users. This process sends all the recorded requests to the target web server and
then compares the received responses with the recorded responses. During the test run,
LoadComplete neither opens the browser, nor loads any web pages to it.

Note: One Remote Agent process can simulate a limited number of virtual users. If your
load test simulates more virtual users, LoadComplete launches additional RAS.exe
processes. After the testing is over, LoadComplete closes all extra RAS processes.

7. Analyzing load test results.

After the test run is over, LoadComplete provides you with detailed information on simulated
requests and received responses. It automatically shows the panel that contains detailed
information on the test run and assists you in dealing with errors and warnings that occurred
while the test was being executed (if any).

Note: You can export test results and send them via email.

You can follow the Creating Your First Test tutorial to learn more about creating load tests with
LoadComplete. After completing this tutorial you will be able to create simple tests with LoadComplete, run
them and analyze test run results.
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Emulating Real-Life Conditions

After recording a scenario, you create a load test that will simulate the recorded actions for several
virtual users (emulate a load for the server). You can specify not only the number of virtual users that
LoadComplete will simulate, but also additional settings that allow emulating “real-life” conditions for the
created load test.

Specifying such conditions, you can create more powerful and reliable load tests.

The main features that assist you in simulating realistic conditions for a load test are as follows:

Increasing the number of users. With LoadComplete you can simulate not just a predetermined
number of virtual users, but also a growing number that increases every time a specified period
expires. This feature is called load profile. You use it to set not only the time period, but also the
starting number of users, the increment number and the total number of users for the load test.
Creating such tests is very helpful when you need to check how many users your web server
supports. For more information, see Defining Workload Profile in LoadComplete documentation.

Emulating a massive load. LoadComplete lets you simulate a massive load for the tested web
server using the special continuous load feature. It allows executing the specified test nonstop for a
number of times unless the specified period expires. For example, if your test takes 2 minutes to be
executed, but you want it to be executed in 10 minutes, you can easily do that using the continuous
load feature. For more information, see Setting The Overall Test Duration in LoadComplete
documentation.

Parameterizing tests. While recording a scenario, you may need to specify some parameters that
will be used for further test runs. For example, you can enter some search terms, user names and so
on in the application's fields. However, it is not a good practice to play back a test with recorded data
for each user as it does not simulate the real-life conditions. To solve the problem, you can
parameterize your load test using special variables. A variable can store desired parameterizing data
and your test's requests can use this variable during the test run. For more information, see Variables
- Overview in LoadComplete documentation.

Emulating browsers, network connection bandwidth and browsing speed. Real users visit a web
site using varisous browsers, the bandwidth of their Internet connection varies and they spend
variable time on each page. You can configure all these parameters when creating load tests in
LoadComplete:

= You can specify browsers and connection bandwidth for virtual users.

= You can also browsing time for each tested page (we call it page think time, because it
simulates the period when a user is viewing the page and thinking).

= You can easily randomize the think time for simulated scenarios to emulate real user activity
better.

See Creating Load Tests in LoadComplete documentation.

Simulating concurrent requests. To download a web page, modern web browsers send requests to
the server using several simultaneous connections. These parallel requests download images, scripts,
CSS files and other resources located on the page. Unlike many other load testing tools,
LoadComplete automatically detects and simulates parallel requests, that is, it sends requests like a
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browser would. This makes the simulation closer to real-world conditions. See Simulating Parallel
Requests in LoadComplete documentation.

LoadComplete User Interface

The LoadComplete user interface is organized as a number of panels that assist you in creating and
running load tests. Below you can see a sample image of the LoadComplete interface:
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_ @ | [feeioie Q)
2 b Runtime = Request Response <3 Summary
«"" Graphs =i AdOrder % Request Header 7]
E Messages Page 0001 (Order details page) —
= = Field Value ~
T Progress = Page 0002 (Placing an order) : . B . posT P e
kadfRequest 0012 (Process.aspy) i Reques [LoadComplete Process.aspx /1.
4 Request 0018 (button_green.gif) [ Accept application fx-ms-application, image fipeg, applicationxam
B Dot der 4 Request 0013 (StyleSheet. css) Q Referer http:/flocalhost/LoadComplete Process. aspx
? EditOrder 4 Request 0019 (wintitle_backa.gif) Q Accept-Language en-Us
:“‘ Log %4 Request 0014 (button_orange.gif) % User-Agent Mozila/4.0 (compatible; MSIE 7.0; Windows NT 6. 1; WOV
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Each panel in LoadComplete serves a certain purpose. For example, the Project Explorer panel provides
access to the test project currently opened in LoadComplete. The Workspace panel is a container for editors
where you can create and modify tests and explore test results. To learn more about panels and their
functions, see LoadComplete Panels and Editors.

The size and layout of panels are not prescribed. You can change the size of panels by dragging the
separator between them, changing their position and docking. Panel docking in LoadComplete is similar to
docking allowed in Microsoft Visual Studio. For more information on customizing panel layout, see
Arranging Columns, Lines and Panels.

LoadComplete menus and toolbars provide you with commands that allow you to perform various
actions over your tests. For more information on menus and toolbars, see LoadComplete Menus and
LoadComplete Toolbars help topics accordingly.
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You can change location of toolbars, move items from one menu or toolbar to another, hide items and so
on. For more information on working with toolbars and menus, see Customizing Toolbars and Menus.
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LoadComplete User Interface 9

Creating Your First Test

This section provides a step-by-step tutorial that demonstrates how to record a scenario in
LoadComplete, create a load test that simulates the recorded scenario, run the load test and analyze its
results. The test will simulate actions of several virtual users over a web site and check the target server
responses.

Sample Application

In this load testing tutorial we will demonstrate all of the actions described above using the sample Web
Orders application. This application is supplied along with LoadComplete and installed automatically
during the product installation. This sample requires that your local machine have the following software
installed:

o Microsoft Internet Information Services (11S) 7.0 or later.
You may also need to enable certain IS features. See the LoadComplete Basic Test Sample section
in the LoadComplete Documentation.

o .NET Framework 3.5 or later.

e Microsoft Data Access (if you need to work with the database files).

Before you start creating your first test, make sure our sample application is installed and functions
properly. To do this, enter http://localhost/L oadComplete/ in the address bar of your web browser and press
Enter:

[ Web Orders Login 3

i C | @ localhost/LoadC

Use one of the
application

If the application is not available, make sure that all the needed requirements are met and then reinstall
LoadComplete.

© 2019 SmartBear Software https://smartbear.com/loadcomplete
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Preparing For Creating Your First Test

Before you start recording your first test, consider the following prerequisites:

e LoadComplete must be added to the list of trusted application of your firewall and antivirus (see
Settings Required to Use LoadComplete in LoadComplete documentation).

e If you use a web browser other than Internet Explorer, Edge or Google Chrome, configure it to
use the system proxy settings to connect to a network.

To configure Firefox:
1. In Firefox, click = Open menu and then click Options.

2. In the Options dialog, locate the Network proxy options. You can type proxy in the
search box on the Options page to find the options faster.

3. Click Settings.

4. In the Connect Settings dialog, select Use system proxy settings.

5. If you use Firefox 65 or later, clear the No proxy for list.

6. Click OK to close the dialog and save the changes. Then close the Options dialog.
To configure a third-party web browser:

For information on how to configure your web browser to use the system proxy settings, see
your web browser’s documentation.

e If you use Firefox 49 or later, we recommend that you configure your Firefox browser to use a
Windows certificate store:

1. In Firefox, type about:config in the Address bar. This will open the Firefox
preferences page.

2. Locate the security.enterprise_roots.enabled property in the list and set it to
true.

e If your computer is connected to the network via a proxy server:
1. Select Tools > Options from LoadComplete main menu.
2. Select Network > Proxy from the tree in the Options dialog.
3. Select Manual Proxy Configuration from the Mode drop-down list.

4. Enter the address and port of your proxy server. If the proxy server requires
authorization, enter your login and password.

5. Click OK to save the changes and close the dialog.
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1. Creating a Test Project 11

e (Optional) You can add a server, where your sample application resides, to the Record traffic to
these hosts only list:

1. In LoadComplete, select Tools > Options from the main menu. LoadComplete will
open the Options dialog.

2. Choose Recording > Filters from the tree in the left part of the dialog.

3. On the Record traffic to these hosts only list, enter the name of the computer, where the
sample application resides. If it resides on the same computer, where LoadComplete is
installed, enter localhost or the network name of that computer.

LoadComplete will ignore requests other applications on your computer may send to network
during the test recording. This way, you will be able to avoid unnecessary traffic in your
scenario.

For more information on preparing to record traffic, see Preparing for Recording in LoadComplete
documentation.

1. Creating a Test Project

1. If you have a project opened in LoadComplete, close it. To do this, choose File | Close from
LoadComplete main menu.
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12 Creating Your First Test

2. Select File | New | New Project from LoadComplete main menu. LoadComplete will open the
Create New Project wizard.

Create Mew Project

Specify the name and location of the new project.

Project name: |TE5tF‘r|:|jE|:t1 |

Location: |C: sers{Tester\DocumentsiLoadComplete Projects’, |

@) Learn more about these settings

Einish Cancel

3. In the dialog, enter the project name into the Project name edit box. LoadComplete will
automatically generate the path for the project file and display it in the Location field. The
project folder is used to store all information generated for or by the project: scenarios, tests, test
log files and so on. You can change the project’s folder in the Location box.

4. On the next page of the wizard, you can enable the performance monitoring for your tested web
server. This tutorial does not cover the performance monitoring, therefore, you can click Finish
to complete the project creation.
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2. Recording a User Scenario 13

LoadComplete will create the project and display its contents in the Project Explorer panel:

Eile Edit View Test Tools Try Help .

& | ] | 8. % [ > . @ Record User Scenario... B Stop | o Set Parameter ¥
. Project Explorer 7[5 [4 workspace
©) 4| TestProject1 @] StartPage X
- Authentication
£ Cloud -

() Counters Recent Projects
(= P Runtime

’|E| Messages
- Progress
EEI SCenarios
-5'3 Stations

- 8 Tests

%] Variables

D rereerston Getting started with |

2. Recording a User Scenario

After you have created a test project, you can record scenarios to be simulated by one or more virtual
users. To create a simple website load test, you need to record at least one user scenario. To do this:

1. Click @ Record User Scenario on LoadComplete Test Engine toolbar:

File Edit View Test Tools Try Help .

o | 2 H | B. % [ = . | @ Record User Scenario... M 5to
k‘* Project Explorer 22 @ BWmlmam
B TestProjectl @ StartPage X

'{? Authentication
Bl satmuns | o v
I~
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Creating Your First Test

2. LoadComplete will open the following dialog:

Record User Scenario -

‘ Specify the scenario name and recording settings.

Mew scenario name: |Scenari|:|1 |

Mew test name: |Test1 |

Launch web browser: | Internet Explorer e

specify browser settings

Cache mode: Private mode e

Record traffic from this browser only

3. Inthe dialog:

Enter the desired scenario name.
Enter the name of the single-user test to be recorded.

(The single-user test is a test that LoadComplete automatically creates when recording a user
scenario. Typically, single-user tests are used to verify that the scenario works as expected.
See the next section Verify the Recorded Scenario for more information. You can also use
the single-user tests to create load tests on basis of the recorded scenarios.)

Specify whether LoadComplete will automatically launch a web browser during scenario
recording. For this purpose, enable the Launch web browser check box.

Select the web browser to use for test recording.
The dialog lists browsers installed in your operating system. If you are going to use a non-
standard browser (for instance, if you are going to use a custom client application), clear the

Launch web browser check box.

In the Cache mode list, select Private mode to activate the web browser’s private mode
before recording.

Make sure the Record traffic from this browser only setting is enabled. This will filter out
unneeded traffic from other browsers and applications.

Click Record to start recording.

Upon closing the dialog, LoadComplete checks whether your recording settings match the
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2. Recording a User Scenario 15

settings recommended for recording scenarios without unneeded traffic. If they differ, it displays
a message informing you about this and suggesting that you set the recommended values and
continue. Of course, you can start recording with your current settings, if needed.

4. LoadComplete will configure your operating system to connect to the network through the
LoadComplete proxy. (LoadComplete will restore your system settings after the recording is
over).

If you use Firefox for recording, and your Firefox browser is not configured to use system proxy
settings to connect to the network, LoadComplete will show you a warning. Configure Firefox to
use system proxy settings and click Continue to proceed with recording.

If you use Firefox for recording, and your Firefox browser is not configured to use a Windows
certificate store, LoadComplete will show you a warning. In this tutorial, you can ignore the
warning and click Continue to proceed with recording right away. However, we recommend
that you configure your Firefox browser to use Windows certificate store to avoid possible issues
with recording secured traffic.

5. After LoadComplete has started recording, it will display the Recording toolbar.

Recorded: 0; processed: 0 KB; warnings: 0 z
o = &
Rec,  Stop

6. LoadComplete will also launch the web browser you have selected in the Record User Scenario
dialog and open the Record Scenario Options web page. (This page resides on your computer
and LoadComplete will not record opening it.)

From this page, you can navigate to a needed web page.

© 2019 SmartBear Software https://smartbear.com/loadcomplete



16 Creating Your First Test

Click Sample App to navigate to the sample Web Orders application:

= ] X
\?} http://www.smartbear.com/recording.html - & || Search... P~
{22 Recording Scenario in Load... L ]
4 '. Recording scenario options

Access Websites for Testing
LoadComplete will record page traffic as you navigate and interact.

Select Recent URL

Create Custom Pagination %@

Recorded: 0; processed: 0 KB; warnings: 0 £5

. ] Enter new page name here [&j

Rec. Swop

You can see this toolbar at the top of the screen.

If you have not chosen a web browser for LoadComplete to launch, launch your browser and
open the http://localhost/LoadComplete web page manually.

Note: If you are unable to open this page, make sure that both the sample app and IIS are
installed on your computer, and IS includes the features needed for testing (NET
Extensibility, ASP.NET 3.5, ISAPI Extensions, and ISAPI Filters). For more information,
see the LoadComplete Basic Test Sample decription in LoadComplete documentation.

7. Perform the following actions (this is the sample sequence of expected actions):

Note: As you perform those actions, LoadComplete will process them and add requests to the
scenario. The Recording toolbar will show the number of recorded requests, the amount
of request and response data processed, and the number of warnings detected.

e Log in to the web application using the data the Login page contains:
Username: Tester
Password: test
Click Login.

The application will display the main page that contains a list of orders. On the main
page, you can create, modify or delete orders.

e After the main page is displayed, you can perform the desired actions against the
application (LoadComplete will simulate these actions for virtual users during the test
run).
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In this tutorial, we will create a new order, make sure the application has added it to the
list of orders and then delete the order.

To create a new order, click the Order link on the left.

& [m] X
O BB © v ocsmoniosccompis sern e - & seanch. p-
E Web Orders O
Welcome, Tester! | Logout
Web Orders
List of All Orders
> View all orders [ | =)
> View all products Mame | Product # |Date Street | City State |zip |Card Card Number | Exp
5,
> Order [m] gar;‘,m ScreenSaver | 2 | 03/12/2010 | Ringer :ﬁf Vegas, | g 748 | MasterCard | 123456789012 | 02/07 | [
Street
Mark 9, Whitestone,
O | gt | Familyalbum | 1|03/07/2010 | Maple | British Canada | 76743 | VISA 770077007700 | 01/09 | [
mi Valley | Columbia
Steve i Salmon
O Johns ScreenSaver | 1| 02/26/2010 | Park Island Canada | 21233 | MasterCard | 444555444555 | 03/09 m
Avenue
[ | Charles |0 1| 02/15/2010 gf Bringtone, |, 23233 | AMericaN | 450559333222 | 07710 =
Dodgeson yMoney Stone Express
[ | Busan My M 1| 01/05/2010 il Earlcastl Great | 51444 | MasterCard | 990888777888 | 04/10 | [
McLaren 'yMoney Stl]r:':tr aricastie Britain lasterCart
Bob . £l Milltown,
0 Familyalbum | 1 | 12/31/2008 | North + Jus 81734 | VISA 111222111222 | 06/08 | [
Feather . W1
Samuel 3 Hillsbers
O] | Gamme | MyMoney |2 | 12/21/2009 | Garden | (2™ |us 53665 | MasterCard | 398743242342 | 03/09 | [
st.
Clare . 23, Greentown,
] FamilyAlbum | 2 | 12/04/2009 | Owk " lus 63325 | MasterCard | 770000770000 | 03/08 | [
Jefferson Street cA

The Order link

After that the browser will switch to the page that lets you add and modify orders.
To create an order, follow the instructions below:

Product: select FamilyAlbum from the drop-down list.
Quantity: enter 50 as the value of this field.

Click Calculate to populate the field connected with the price automatically.
Customer name: enter John Smith Jr. as the value of this field.
Street: enter Orange Blvd. as the value of this field.

City: enter Grovetown, CA as the value of this field.

State: enter US as the value of this field.

Zip: enter 13457 as the value of this field.

Select MasterCard.

Card Nr: enter 111222333444 as the value of this field.
Expire date (mm/yy): enter 05/12 as the value of this field.
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Creating Your First Test

e EZEH & rttp://1ocaihost/LoadComplete/Procesz. azpx - ¢ || search... o~ o e &

& Web Orders x

L]

Welcome, Tester! | Logout

Web Orders
Order

> View all orders

Product Information
- ilyAlb
> View all products ;"’d“:: ) amilyAlbum]v]
uantity:

=)

> Order Price per unit:

Discount: 15 Jo%

Address Information

Zip:

Payment Information

Card:* Ovisa ® MasterCard O American Express
Card Nr:* 11222333444

Expire date (mm/yy):* 512

The Order Window
Click Process to add the order with the specified information to the orders table.
Switch to the orders table. To do this, click the View all orders link on the left.

Make sure that the created order is shown in the table:

e B & oo nocatnast/LesdCompiere Detout s * || Searcho Pz

& Viek Ouders

Welcnme, Tester! | Logaut

Web Orders

List of All Orders

> View all orders chual Ruschact ]
> View all products Hame | product = |pate street ity State @p  |Card |card number | o |
s Order [ | sohar Sanith . | Familyalbum | 50| 017192018 SI“;“ Grovelown, CA us 13457 | MasterCard 111227333444 | 05712 | [
| vd. 1=
[ |paud Brown | Seresnsaver | 7 | 03/12/2010 g'utle"‘qer L35 VegaE, NY s 748 | Mastercard 173456789012 | 03/07 | A
" I i 9, Maple ‘Whitestone, Exitish -
O | Mok Semith | Familyalbumn [ 1| 03/07/2010 | G55 bt Canada | 76743 | vISa TR0077007700 | /00 | [
[ | Stowe Johnes | SercenSaver |1 | 02/26/2010 ;:'e:::‘ Salman Taland Canaa | 21233 | MasterCard | 444555444555 | a3/00 | [
Charles . 45, Stone : N marican 5 '
O | Gadaeson MyMoney |1 | 02/15/2010 Buingtane, TX us EATEL] i 313227333222 [ 07/10 | [ A
Susan | . 7. Flower Great 5 =
O | Metaren MyMonay 1 | oyjesfaonn | ool Farlcastle Britain 21444 | Mastartard QUYHHRT S TaEs | oa/10 | 4
[ |Bob Feather | Familyalbum | 1 | 12/31/2009 ;: Noeth | arilkorwm, wi us 1734 | VisA 111222111222 | 0608 | [#]
] E’fe":‘n“:':g MyMoney |2 | 12/21/2009 isa"’"‘ Hillsberry, UT us 53665 | MasterCard | 398743242342 | 03/09 | [
fan} f:;;:,son | Familyaltuen | 2 | 1270472000 ;f!'eg:““ Gresntown, CA us 63375 | MastwrCard | 770000770000 | 03/08 | 2]

The new order

To delete the created order, select the check box to the left of the order and then click
Delete Selected.

Now we will close the browser (click the X button at its caption).
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8. After you have performed all the desired actions against the web site, click Il Stop on the
Recording toolbar. This will stop the recording.

9. LoadComplete will show the Correlate Request and Response Parameters wizard suggesting
that you find dynamic parameters in the recorded scenario and correlate them. Data correlation is
beyond this tutorial scope. In the dialog, click Cancel to skip the data correlation.

Correlate Request and Response Parameters

Find dependencies between requests and responses by using:

Pre-defined correlation rules

LoadComplete will use correlation rules defined by the Tools = Options > Recording = Data Correlation
settings.

Empirical search algorithms

LoadComplete will correlate parameters that have the same name and value.

) Learn more

Finizh Cancel
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3. Viewing the Recorded Scenario

You can examine the recorded traffic both during the recording, and after you finish it. To open the
recorded scenario, double-click the scenario in the Project Explorer. LoadComplete displays the scenario in

the Scenario editor:

File Edit View Test Tools Try Help .

ElB2m@.

* By [1| X . @ Record User Scenario... D M Stop | o Set Parameter Values... 4\\// Compare Results... & Ask for Assistance

= . - -
|, Praject Explorer = =] gwﬁmam (7= =
[ & TestProjectl 3 startPage X %] scenariot % =
- Authentication o
?8 - i Scenario Explorer Q Operation Editor
~iEy BatchRuns
- 2 Cloud |!"| Pages Q Connections | | % 'hj_?: = IE Scenariol _-—_ .
| (RSB g st = om0 % s a0
~{{#) Counters | a0 | Q.| |
=8 D Runtime ® Summary |52 Expected Codes Data Replacers
f E|"|2L| Scenariol |
i P A\
Page 0001 (Web Orders Login) g’gty B aue
. I ti
(=, Page 0002 (Web Crders) y
Progress E}"nuul Number of operations
E'E Seenari Page 0003 (Web Orders) . T Total .
|2L| f Page 0004 (Web Crders) e
C cti 29
'5'5 Stations Page 0005 (Web Crders) ennecton
. Page [}
i ' Page 0006 (Web Orders Login)
[ gTests %4 HTTP Request 51
%] variables
L;_'-ﬂ TestProjectl Logs
ﬂ Operation Repository
Simulation ~
'@] Rendezvous Point
@F
[ while
[ Custom Message
Page
=l _Fnd of Transaction &7
ﬂ Operation Repository  i— Host List

CAPS NUM SCRL

Recorded Scenario

The scenario consists of requests sent to the test server during the recording. You can select any request
and examine it on the Request page.
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For a POST request, you can view and edit parameters passed to the tested web server:

m StartPage X ELI Scenariol X

o

iz Scenario Explorer
[+ | Pages &4 Connections [ | B =
E| o e | q

= %] Scenariol

l:l" Page 0001 {Web Orders Login)

H @] Page 0002 (Web Crders)

J" Page 0003 (Web Orders)

—J' Page 0004 (Web Orders)

- %] Request 0027 (Process.aspx)
""“"E: Request 0028 (StyleSheet. css)
"'¢¢| Request 0030 (main_backg. gif)
""'=>¢| Request 0034 (arrow.gif)

"":>¢| Reguest 0029 (button_green.gif)
""“"E: Request 0033 (button_orange. gif)
""=>¢| Request 0031 (wintitle_backg.gif)
""':>¢| Request 0032 (title_backg.gif)
'"¢‘¢| Request 0035 (wintitte_leftup.gif)
EJ' Page 0005 (Web Orders)

- [&2] Page 0006 {Web Orders Login)

T

=

(1] Operation Repository

Simulation

'E] Rendezvous Point

&
[ whie

[®] Custom Message

Page
=l Fnd of Transartion

@, operation Editor
e P B

Reguest Response ®5un1n'|ar\-I
& Request Header

Field
E- [ Request

- Acceptianguage
<

Value

POST [LoadComplete Process.aspx HTTR/1.1
text/himl, application fxhtml+xml, image fjur, */*
http:/flocalhost/LoadComplete fProcess.aspx
en-Us

~

=/ Request Body
=IN=1h e

Field

[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
[ ctiid%24MainContent3224f...
£

Value

50

30

15

3400
John+5mith+3r,
Orange+Elvd.
Grovetown%e2C+CA
us

13457
MasterCard
111222333444
05%2F12

@ Operation Repository 3= HostList

Request Body Data Replacers

The parameters of a POST request
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22 Creating Your First Test

The Response page shows detailed information on the response obtained for the request. For instance, it
contains the source code of the web page opened when the specified request was sent. To view the sample
preview of the page, uncheck the <3 item on the panel’s toolbar:

G’_Il StartPage X E,L Scenariol X

HE Scenario Explorer Q Operation Editor
] .
Connections Request 0001 in.as, - Y 7
L] | Pages Q - Sy Anelll—ﬂ'I'P request.(bg px) _, Think time: 0 L |ms. = SLA: 05 ms.
@0 e | Q)
- Reguest Response <i> Summary
=" |%] Scenariol - = .
= Page 0001 (Web Orders Login) Response Header 5] Expected Codes
Request 0001 {ogin.aspx) Field Value # || Response Code Treat as
£t Reguest 0002 (StyleSheet.css) @ Response f1.1200 OK
=| Request 0004 (main_backg.gif) [ Cache-Control private
=| Request 0003 (button_green.gif) [ Content-Type text/html; charset=utf
Page 0002 {Web Orders) [ Server Microsoft-115/10.0
Page 0003 (Web Orders) [ X-Asphlet-Version 2.0.50727
Page 0004 {Web Orders) [ X-Powered-By ASPNET w
Page 0005 {Web Crders) < >
) )
Page 0006 {Web Orders Login) @ Re ey @
= H(X
T ~
Username: |
Password: |
Login
Ej Operation Repository
- N n ) . . o
Simulation Use one of the following accounts to log in to the Orders sample application:
'%] Rendezvous Paint
@r Tester/test
[ While Demo/demo
% Custom Message Guestfoobar
‘_ g
Page John/qwerty v
© Jane/123436
= Fnd of Transartion 7

{F] Operation Repository = Host List {& Response Body Data Selectors & Validators

The page preview

3 The preview of the recorded pages can look different from the way these pages look in web
browsers. This is because the preview neither loads external resources, such as images or
stylesheets, nor executes scripts.

LoadComplete automatically detects concurrent connections that are established by the application to
send requests to the server. This makes traffic simulation closer to real life. For more information on working
with concurrent requests, see Configuring Parallel Requests in LoadComplete documentation.

For each load web page, established connection, and sent request, LoadComplete shows the “think time”.
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ﬂ Start Page || Scenariol

.5 Scenario Explorer el @ Operation Editor

[ Pages & Connections [ | [z, = = Page 0002 (Web Orders) - P
| | | A page or a group of concurrent connections. - Think time: 3535 - |ms. | A SLA:

@ | I q

(D Summary Timeline

= %] Scenariol
Page 0001 (Web Orders Login)
Page 0002 (Web Orders)
Page 0003 (Web Orders)
Page 0004 (Web Orders)

Property Value
E ® Information
= ullijl] MNumber of operations

Z Total 19
£ e -

Think Time

For web pages, for example, the think time is the period passed after the previous web page was loaded
completely and before the current page started loading. LoadComplete captures the think time values
automatically when you are recording a scenario.

For more information on viewing and editing recorded web traffic in the Scenario editor, see the
description of the editor.

4. Verifying Your Recorded Scenario

It is a good practice to verify a recorded scenario before creating a website load test. Verification means
checking whether LoadComplete plays back the recorded traffic correctly.

There can be two types of verification: initial and advanced. Initial verification means that you run the
scenario with only one virtual user. If it works fine for one virtual user, you can play back the scenario with
more virtual users. The purpose of advanced verification is to verify whether the scenario works correctly
with additional load test settings enabled. In our tutorial, we will use only initial verification.

To verify a scenario, you can either run the single-user test, which LoadComplete creates automatically
along with recording the scenario, or verify the scenario directly from the Scenario editor. We recommend
that you verify the scenario from the editor, because it is easier and does not require that the single-user test
exist or be assigned for only one virtual user. This way, you can easily verify scenarios every time you
record a new scenario or edit an existing one.
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To verify a scenario, follow the steps below:

‘;ﬂ Start Page E,L Scenariol €

%3 Scenario Explorer
vl | Pages & Connections |- | =

1. Click ¥ Verify Scenario on the Scenario editor toolbar.

= | E

Qj

=R &L Scenario 1

" Page 0001 (Web Orders Login)
EI Page 0002 (Web Orders)
i| Reguest 0005 (Jogin.aspx)
Reguest 0006 (default.aspx)
"":;3,‘: Reguest 0007 (StyleSheet. css)
""':;’4: Reguest 0012 (main_backg.qif)
- |=| request 0008 (button_edit.gif)
- [=] Request 0009 (button_orange.gif)
""*’-;‘: Reguest 0010 (button_green.qif)
- [=] Request 0011 (arrow.gif)
-~ |=] Request 0013 (wintitle_backg.gif)
- [=] Request 0014 (wintitle_leftup.gif)
- |=] Request 0015 (title_badka.gif)
EEt' Page 0003 (Web Orders)
EEI" Page 0004 (Web Orders)
£
£

1

1

1

1

1

Er' Page 0005 (Web Orders)
EI" Page 0006 (Web Orders Login)

ﬂ Operation Repository

Simulation

'ﬁ| Rendezvous Point
& TF
[ While

[®] Custom Message

| ] P

(7]

v

2. LoadComplete will show the Select Verification Settings dialog:
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LoadComplete *

o Select verification settings

You may want to ignore page "think time" values for faster verification.

Mare information

— Use "think time" values

—> Ignore "think time" during verification

[J Do not shew again Cancel

Click Use “think time” values to simulate recorded page think time during the verification.

3. LoadComplete will start the verification. It will simulate requests in the recorded scenario
for one virtual user. For HTTP requests, it will also compare the actual response codes with
recorded response codes.

4. Wait until the run is over.

Note: LoadComplete neither runs the web browser nor simulates user actions by
interacting with the tested web site via Ul. It just simulates the recorded requests
and the entire test run goes invisible.

We recommend that you not browse web pages during the playback as this may
affect simulation and may cause the test to fail.

5. After the run is over, LoadComplete will display verification results. LoadComplete
considers verification to pass if it has simulated all recorded requests successfully:

o If LoadComplete fails to simulate a request, it will log an error. There can be various
reasons for this, for instance, a network malfunction or an authorization problem.

o If LoadComplete simulates a request, but the actual response differs from the recorded
response, it will log a warning or an error.

If the scenario verification fails, you can click & Ask for Assistance at the top of the
LoadComplete window to contact a product specialist who can help you fix issues, or you
can try troubleshooting the problem yourself. For detailed information on how to do this, see
Resolving Errors and Warnings in LoadComplete documentation. As an alternative, you can
try recording another scenario instead of the one that failed.

If you use LoadComplete Trial, LoadComplete will show a message suggesting that you ask
for assistance.

In this tutorial, you can ignore verification warnings and errors. However, in your real-life
projects, we recommend that you make sure that the results do not contain any errors and/or
warnings.

5. Creating a Load Test

After you have made sure that the scenario works as expected, you can create a load test that will use it.
You can create a new test or modify the single-user test by adding more virtual users to it. We will modify
the single-user test as it is easier and does not require adding new items to the project.
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To create a load test from the single-user test:

1. Double-click the test name in the Project Explorer panel. This will open the test in the Load

Test Editor:

Cﬂ Start Page E,L Scenariol X |-_'*: Testt X >
D | Ci Mew ltem | ﬂg % | Estimate Test Price Launch Cloud Instance(s)

User Name User Count Scenario Workstation Browser Start Delay  Connection Speed Local IP(s) Error Limit

% Virtual user group 1 virtual user Scenariol % Master <Recorded> Oms Maximum speed 0

1 1

Load Profle  Continuous Load  ThinkTime  SLA  Stop on Error  Results Processing
(@) Steady load

() Stepuise

() Custom shape

2. The editor shows a table of virtual users in the load test. Each row in this table corresponds to
one or more virtual users.
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By default, the test contains a single group with one virtual user in it. The user simulates the
scenario we have recorded:

ﬂ Start Page |%| Scenariol |&) Test1 e
D | i Mew ltem | % ..:_‘] | Estimate Test Price Launch Cloud Instance(s)

|User MName User Count Scenario Workstation Browser Start Delay  Connection Speed Local IP({s) Error Limit

& virtual user group 1 virtual user Scenariol % Master <Recorded > 0ms Maximum speed 1]

Let’s add more virtual users to the group. Enter the number of virtual users in the User Count
column:

J_:] Start Page E,L Scenariol |-_°*: Testl

D | Ci MNew ltem | | Estimnate Test Price Launch Cloud Instance(s)
|User Name L Hcenario Waorkstation Browser StartDelay  Connection Speed  Local |
W e ot (G o

You also can add more virtual users groups to the test. Having multiple user groups can be
useful when simulating virtual users with various settings, such as a web browser they use, their
connection speed and so on. To identify virtual user groups in test results, the User Name is
used:

You can also add more virtual user groups to the test. Having multiple user groups can be useful
when simulating virtual users with various settings, such as the web browser they use, their
connection speed and so on. To identify virtual user groups in test results, use the values
specified in the User Name column:

J_II Start Page E,L Scenario 1 ,_:-: Testl

D | 1 Mew ltem | ﬁu L:J | Estimate Test Price Launch Cloud Instance(s)
User Name User Count Scenario Workstation Browser StartDelay  Connection Speed  Local |
82 virtual user group (10 virtual users Scenariol % Master <Recorded > 0ms Maximum speed

Note: The total number of virtual users in all the groups in a test can be no more than
2000. If you need to simulate more virtual users, you need to use additional
machines. Using load stations is beyond this tutorial’s scope though. For information
on using load stations, see Distributed Testing in LoadComplete documentation.

4. At the bottom of the editor there are several tabbed pages that specify additional test parameters:

e Load Profile — Sets the workload profile for virtual users: steady, stepwise ramp-up or
custom.

e Continuous Load — Sets the overall duration for the load test and this way runs multiple test
iterations if needed.

e Think Time — Sets the think time (the wait time between web page requests) of virtual users.

o SLA - Sets service level agreement (SLA) criteria for the given load test.

e Stop on Error — Sets the number of errors, on which LoadComplete will stop the load test
run.

e Results Processing — Enables sending test results after the test run is over and sets email
addresses to which the results will be sent.
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Qj StartPage X E,L Scenariol X p_'*: Testl X

D||’_|Newltem|'$%

| Estimate Test Price Launch Cloud Instance(s)

User Name User Count Scenario Workstation Browser StartDelay  Connection Speed Local IP(s) Error Limit
82 virtual user group 10 virtual users Scenario 1 % Master <Recorded> Oms Maximum speed 1]
i i

(®) Steady load
() Stepuise
(O Custom shape

Load Profile  Continuous Load

SLA  StoponError  Results Processing

You use them to make your load tests more realistic and closer to real-life situations (see

Emulating Real-Life Conditions in LoadComplete socumentation). For information on using
these settings, see Creating and Configuring Load Tests.

5. Save the changes.
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6. Running Your Load Test

After you are done with your load test, you can run it. Click » Run This Load Test on the test editor’s
toolbar:

ﬂ Start Page =] Scenariol |2 Test1 v
D | i Mew ltem | % ._:j | Estimate Test Price Launch Cloud Instance(s)

User Name User Count Scenario Workstation Browser StartDelay  Connection Speed Local IP(s) Error Limit

82 virtual user group 10 virtual users Scenariol % Master <Recorded>  Oms Maximum speed 0

1 1

Load Profile  Continuous Load  ThinkTime  5LA  Stop on Error  Results Processing

(®) Steady load
() Stepwise
(O Custom shape

If your test simulates more than several hundred virtual users and LoadComplete is configured to gather
detailed information on all simulated virtual users or on failed user iterations, LoadComplete will show a
warning informing you about possible performance issues. We recommend that you disable gathering
detailed information if you do not need it. To do it, click Reduce logging level and run. LoadComplete will
generate only the Report log after the test run is over. Otherwise, click Run with current logging settings to
gather all the data.

If LoadComplete is configured to store the test log, LoadComplete will check whether the disk where
your project is located has enough free space to store the test log (the minimum required amount is 100 MB).
If there is not enough space, LoadComplete will show a warning informing you about the issue and telling
you how much space you need to free to save the test log successfully. Click Ignore to run the test anyway
(not recommended). Click Cancel to stop the test run, free some space and run the test again.

LoadComplete will start the test run.

Please bear in mind that the test run goes invisible. We do not recommend that you browse web pages
during the run as this may affect the traffic simulation and make the test fail.
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You monitor your load test run on the Runtime pages of your project.

The Runtime > Graphs page shows the number of simulated virtual users, the number of errors and
warnings occurred during the test run, the number of requests simulated successfully, and other performance
metrics. Below is a sample view of the page:

File Edit Vi Test Tools Tr Hel
File Edit View Test Tools Try Help . (9 n)

| @ . .| @ Record User Scenario... Il Stop | &% Set Parameter Values... | 4 Compare Results... [l Compare multiple results... | @ Ask for Assistance _

. Project Explorer [ © 1| & [Z3] |4 Workspace

Load Testing Progress

x " = 3 Test1
B & TestProject1 ' StartPage X 8] Scenariol X (5] Testi X .A° Graphs X b
7 Authentication
= g e
{E] Batchruns View: Overview
£ Cloud g 10e . ¢ . ¢ o . ¢ . ¢ Pss 7 General N
Counte
i @ RD“: i w W] virtual users
untime 4 L
v l 8 R W] Passed requests
I " g H L] ] Warnings
L - A T =2 H W Errors
W& Progress £ i 3 i
18] Scenarios = e X \ /\ 22§ B Quality B
il -
Y : Failed Validati
2] Scenariot [ w A . b O pa\e 5;. a‘n:s
4 stations 2 | F1 [ Page SLA viclations
& . Request SLA violations
FliTes b~ L u
8] Test1 0+ o000 0O0—CO0—0O0—C0C—C0 =] Transfer speed &
%) Variables 120 1ms " [] Request transfer speed
] TestProject1 Logs [] Response transfer speed
w
960 ms | § W] Request throughput
2 §. [] Response throughput
5 720ms 3 Processing time A
2 2
o & [] Respanse transfer time
450 m -| T
& 3 [] Time to first byte
z
Dzan e | a [[] Time to last byte
[H] Page load time
o T S T S L Sy o TS oS o T o U LS o' [M] scenario completion time
Scenarios ¥
3BOKE | a 157.0KB
m Pages ¥
= 7
FELCE N\ Iﬂ?anag
= s
i e’ ]
2 s &
= 130KB - \ L""“-.(ﬁss»ca Ey
E \( &
= g -3
& i 2
95KE - 7 393KE &
- ] =
e = i i : T : i : 0
0 15 25 as 4s ss 6 Ts 6 as 10s

The Graphs page
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The Runtime > Messages page shows the messages that were displayed during the test run
it shows only errors. Below is a sample view of the page:

File Edit View Test Tools Try Help .

‘ | L:.H . . Record User Scenario... M Stop | Set Parameter Values... Compare Results... Compare Multiple Results... | @) Ask
Project Explorer |I||E| =3 |E| @' Workspace
B @ ':;5:::2 ::::mn [} St..art Page X |& Testi X " Graphs X [ Mes%ages
= Operation Station Status Message
%E‘ e Scenariol:: Page 0001 (Web Orders Login) Master 0 The SLA criterion was violated. The page load time threshold: 12 ms.
—— ‘%1 Scenario 1i:Request 0005 (Jogin.aspx) Master Q Failed to extract any value for the variable "ASPNET™,
@ CUUF!EFS =9<: Scenario Li:Request 0005 (ogin.aspx) Master (’3 Failed to extract any value for the variable "Redirect”,
2 D Runtime ‘:Q:‘ Scenario 1i:Request 0005 (ogin.aspx) Master Q Failed to extract any value for the variable "ASPNET",
;:-?‘Graphs e (R Scenario 12 Request 0005 (login.aspx) x Failed to extract any value for the variable "Redirect”,
|=] Messages
& Progress
iB Scenarios
i Stations
$8] Tests
£ Varizbles
1 TestProject1 Logs

. By default,

The Runtime > Progress page shows the run progress for each group of virtual users of your test:

File Edit View Test Tools Try Help | @ 5
| | L’,—H . . Record User Scenario... [ stop | Set Parameter Values... | Compare Results... Compare Multiple Results... |\' ) Ask for
g o= 5 Load Testing P
. Project Explorer (8 |[E1] 5 (58] [ Workspace oood Tesing rodress
5 | TestProject1 2 StartPage X |% Scenariol X |3] Testi X 4" Graphs X W Progress e
Authentication
:£ Batch Station CPU load Memory load Memory Peak memory  Commitsize Finished users  Total users Minimum progress  Average progress
£y BatchRuns i D
& coud 4 Master 1% 249, 24mb 24mb 25 mb 0 10 [ e B 2o
£ Clou - -
{# Counters
= Runtime
" Graphs
|55 Messages
W& Progress 3

= §%] Scenarios
%] Scenario1
4 stations
18] Tests
2] Test1
% Variables
=l TestProject1 Logs

The Progress page

Note: The Runtime pages show statistics only for the current run. As soon as you run your load test

again, the previous data will be removed from the pages. You can view the data in the test log.

After the test run is over, LoadComplete will generate a test log and open it for viewing. For information

on analyzing test results, see the next step of this tutorial.

If test results include error or warning messages, you can click ' Ask for Assistance at the top of the
LoadComplete window to contact a product specialist who can help you fix issues or you can try

troubleshooting the problem yourself (see Resolving Errors and Warnings).

If you use LoadComplete Trial, LoadComplete will show a message suggesting that you ask for

assistance.
In this tutorial, you can ignore test errors and warnings and proceed to the next step.
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7. Analyzing Results

After a load test run is over, LoadComplete automatically shows the test log. It contains information on
the test run, executed requests and received response codes. We use this data both to analyze load test results
and find possible causes of a test failure.

Report Panel

The Report panel shows summary information on the load test. It also contains various graphs, charts
and tables that show load testing statistics.

LoadComplete automatically opens the Report page after the load test is over. You can also open the
page by double-clicking the Report item in the Project Explorer. For more information on the panel, its
tabbed pages and information they show, see the description of the panel in LoadComplete help.

Details Panel

The Details panel shows information on all the requests simulated during the test run and the responses
received from the server. For more information, see the description of the panel in LoadComplete help.

If no requests were simulated with warnings or errors, LoadComplete considers the test run successful.
Otherwise, it considers the test failed.

Resolving Issues

If you need help with analyzing results and resolving errors and warnings, click & Ask for Assistance
on the Test Engine toolbar at the top of LoadComplete’s window. This will open a web page, where you can
contact product specialists. You can also try troubleshooting yourself. See Resolving Errors and Warnings.

If you use LoadComplete Trial, LoadComplete will suggest contacting a product specialist after scenario
verification fails, or if a load test with 25 or fewer virtual users fails.

Where to Go Next

This concludes the Creating Your First Test tutorial. We hope it has helped you to get acquainted with
LoadComplete. To get more information about LoadComplete and its features, please refer to the
LoadComplete Help. Below is a list of help topics that may be of interest to you.

=» Creating Load Tests
This section provides information on how to create load tests in LoadComplete and to
perform typical tasks like synchronizing virtual users or defining workload profiles.

=» Recording New Scenario
This section provides information on recording scenarios in LoadComplete.

=» Typical Use Cases
This section provides information on how to set up a test procedure and perform typical load
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testing tasks with LoadComplete.

=» Parameterizing Requests
This section describes how you can use external data for parameters of simulated requests.

=» Data Correlation
This section describes how to extract data from server responses and pass it to further
requests so that the simulated traffic is properly correlated.

=» Simulating Virtual Users on Multiple Workstations
Explains how to share the load among several workstations.

=» Load Testing on Cloud Computers
Explains how to generate a load from cloud machines and describes the built-in cloud
support provided by LoadComplete.

=» Performance Monitoring
Describes how you can monitor performance of the tested server with LoadComplete.

=» Running Load Tests
This section provides information on how to run load tests.

=» Analyzing Results
This section provides information on analyzing load test results.
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