Load testing with WAPT:
Quick Start Guide

This document describes step by step how to create a simple typical test for a web
application, execute it and interpret the results. A brief insight is provided on the advanced
features of WAPT, extension modules and the x64 Load Engine.
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Part I: How to create and run a test
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Test scenario

We will start with creating a test scenario. It defines the general parameters of a test, such as the
number of virtual users, type of load and test duration.

T Click the “New” button on the toolbar. This will launch the New Scenario Wizard.
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5o, each virtual user emulates several successive real users, At any test moment the
number of open concurrent sessions is equal to the number of virtual users,
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E‘iﬂ Results Description

T Each user executes sessions specified in its virtual user profile. Test scenario can indude
. Eﬂ Summary Report ;h:ﬂr;xh:u; ozrjsderlstgwrmﬁ multiple profiles to emulate different types of sessions. For each profile you select load
= Q Logs quicty 1 parameters separately.

n for performance, stress and|

- Add Siparis
40 User 1 (Full)
Q Session 1

By deing this you specify how many virtual users will execute each profile at any test
moment,
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Z In this example we will create a simple performance test. Choose the "Ramp-up" option on
the first page of the Wizard and click the “Next” button to continue.

& On the second page of the Wizard you can specify the basic parameters for the ramp-up
load. Here you choose how fast the number of virtual users will grow throughout the test. This will
let you compare the performance of your web application in different test periods depending on
the increasing load. You can keep default values for now, because everything you select in the
Wizard can be adjusted later on the “Test Volume” page.

4} Click the “Next” button to proceed to Page 3.
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Test duration options

T On Page 3 you can either specify the exact test duration or set the total number of sessions
to execute by all virtual users before the test ends. Note that the number of sessions executed in
the test is not the same as the number of concurrent virtual users. Each user executes its
sessions one by one sequentially. As soon as a session is finished, it starts a new one. This
guarantees that the load is not reduced after a session is over. The load volume in each test

period depends on the number of virtual users working concurrently.

MNew Scenario Wizard - Test Duration [Page 3 of 4]

Mow let’s choose when the profile execution will end. You can specify this in one of two
ways.

(® Run time: | 000:10:00 = | hhh:mm:ss

The profile will be executed during the spedified time period from the beginning of the
test., When this time is over, all virtual users assigned to the profile will stop working.

(O Execute: 10 2| user sessions

The profile will be executed until the total number of completed sessions reaches the
specified value. This number is calculated for all users together.

The load spedfication for all profiles is stored in the test scenario. You can use the
same profile in another scenario and specify a different load for it.

MNew Scenario Wizard - Virtual User Profiles [Page 4 of 4] ﬂ

instructions provided further.

values are recorded as is.

Record a virtual user profile

Mow you can record a user session for the first profile. Each virtual user assigned to that
profile will create copies of the recorded session.

‘You can record profiles with help of any browser installed on your system. If you need
to test a mobile application, you can also record from a mobile device. Just follow

The sequence of HTTF requests will appear in the left view. If you select a request after
recording, you will see its properties in the right view. Mote that initially all session-specific

If you want different virtual users use different values in some requests (such as
credentials or input data), you will need to replace those values with variables.

‘You may also need to specify how to extract some session-spedfic values from server
responses to variables and use them in subsequent requests, For values contained inside
cookies and hidden HTML forms WAPT Pro will do this automatically.

2

< Back

Cancel Help

2 The last page of the Wizard contains some important hints on how to create a test and

interpret its results.

Click the “Finish” button to proceed to the design of the user sessions that will be emulated in the

test.
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Virtual user profiles

WAPT uses virtual user profiles to specify how sessions are emulated. Other testing tools use
scripts for the same purpose, but profiles are easier to understand and to work with. Each profile
represents a sequence of session steps. A basic step is a single HTTP request. To facilitate your
work with profiles WAPT arranges requests on two levels. Page requests perform transactions
and load main pages of your application. They can also have associated resource requests that
load additional media files required to display each page.

You can use multiple profiles in a test. The number of virtual users and other load parameters
mentioned earlier are specified for each profile separately. Profiles are usually created by
recording typical user sessions with your application.

T After you complete the New Scenario Wizard, WAPT will automatically proceed to recording a
profile. In the future you can click the “Rec” button on the toolbar to record another one. This will
open the “Recording Options” dialog.

Z Choose a name for your profile.
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&  You can either use the embedded browser window, or choose an external browser. If you
want to record a mobile application, you also have an option for that.

& It is strictly recommended to delete browser cache files and cookies before starting the
recording. This is required because any stored data related to your application may affect the way
the current session is performed. A session essentially based on the previous user activity cannot
be correctly reproduced as a separate one in the test. If you leave the corresponding options
checked, WAPT will perform this cleanup automatically. Note that it may take a while when done
for the first time.
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Recording a user session

By default WAPT will use the embedded browser window for recording.

T Type or paste the URL of your web application to the address bar and click the “Go” button
or press Enter. Note that it is very important to start with the landing page URL, not with some
internal application page. If you already have some page opened in that browser window, click the
“Clear Page” button to remove it and start over.

Z As you navigate through the web site inside the browser window, WAPT will record all HTTP
requests generated by your application. You will see them appearing in the left view inside the
“Recorder” folder.

& During recording all requests are placed on the same level and you cannot edit them.
However you can add bookmarks to separate transactions. They will be preserved after the
recording is transformed to the profile structure.
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Done

& After you complete the session, click the “Stop Rec” button on the toolbar. WAPT will
process the recorded content. It will separate resource requests, such as images, .js and .css files
from the page requests to put them on the inner level in the profile. It will also analyze values
contained inside requests to convert some of them into variables. This will finally result in a new
profile appearing in the left view under the “Profiles” folder.

You can record several more profiles in a similar way, or proceed with just one.
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Recording with an external browser

While the embedded browser is a convenient tool for recording, its functionality is limited. In the
following cases you will need to use an external browser instead:

e Your web application does not work inside the embedded window as expected,
e You would like to use HTTP/2 or WebSocket protocol in the test;
e Your application is compatible only with a particular browser.

You can select an external browser for recording in the “Recording Options” dialog. WAPT will
run the selected browser automatically. You can keep it on top of WAPT window or maximize.
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Recording a mobile application

If you want to test a mobile application backend with WAPT, you will need to have that application
running in a device that you can connect to the same LAN with the WAPT system. This is usually
done over the wireless connection. The device is only required for recording. You will not need it
when working with the recorded profile and running tests.

To record a mobile application session, choose the “Mobile Application (manual proxy
configuration)” option in the “Recording Options” dialog. Since WAPT cannot access your
device automatically, you will need to configure couple things by yourself.

First, you will need to specify WAPT system as the HTTP

Settings £ Wi-F softlogica

proxy for the active Wi-Fi connection on your device. The IP

address and port number should be taken from the message
shown by WAPT when you start recording. Those options are

Airplane Mode

= S oo

1P Address 192.168.64.61

configurable on the “Recorder” tab in WAPT settings, so you
can specify any port and IP address available on the system Te27688420

before starting recording.

WAPT Pro works as a proxy between your browser and the target web site. You can use any browser running on this system or any other
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system on your LAN, including mebile devices connected via Wi-Fi. You only need to set the browser proxy settings, so that it would use
the following HTTP proxy when connecting to your web site:

Server name (IP) 192 168.64.79

Port: 9469

Settings

General | HTTPS | Parameterization | Recorder | JavaScript | E-mail | Prompts | Modules

Recorder root (certification authority) certificate
Certificate file:

Private key is contained in a separate file:

Password:
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‘ C:'Program Files\SoftLogicalWAPT Pro 5.0\Recorder\certificate. cer | Browse...
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Next, you will need to install the recorder certificate to
your device. This is required to enable decoding of
HTTPS requests. You can find that certificate in the
WAPT installation folder. The full path is provided on
the “HTTPS” tab in settings.

The easiest way to transfer the certificate file to the

device is to send it as an attachment to an email

account accessible therefrom.

The installation procedure depends on the OS

WAPT Pro Recorder Root Certificate

=

gned by WAPT Pro Recorder Root Certificate

version, but you can do this with any iOS or Android Verified +*
device. A very detailed step by step instruction is Containe Certificate
available on WAPT website here:
https://www.loadtestingtool.com/help/performance- More Details

test-for-mobile-application.shtml

If you have problems with a custom OS version or cannot follow any step in the instruction, you
are always welcome to contact our technical support team.
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Properties of a request

T Once you have recorded a profile, you can expand it to the sequence of requests in the left
view. Select a request there to see its properties in the right view on the “Properties” tab.
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2 Here you have a number of modifiable options. Fox example, you can adjust think time,
which is a pause made after executing the request. The duration of that pause is randomized
within the specified range. By changing it you can adjust the pace of the profile execution.

& A very important property is the HTTP method, which is usually GET or POST. You never
need to change it from one to another, but you can see that its selection affects other options.
POST requests usually contain values that are sent to the server in order to perform transactions.
This may be a login request containing user name and password, a web form submission with
filled in data or other application-specific action requiring input values.

4} An HTTP request may include parameters. In GET requests they are specified inside the
request URL after the “?” character. POST requests have another list of parameters that are
passed inside the request body. In WAPT you can edit both lists for each request on the “URL
Parameters” and “POST Parameters” tabs. You can double-click a parameter to edit its
properties in a separate dialog. If you click the parameter line inside the “Encode” column, you
will be able to change the encoding scheme.
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Session-specific values

There are two reasons why you may need to modify the initially recorded values of parameters for
a request. First, you may want to provide different values for use in sessions emulated in the test.
For example, you can specify multiple user accounts instead of the one used to record the original
session. This is called “Parameterization”.

T The value of each parameter is specified as a concatenation of a list of functions inside the
“Edit Parameter” dialog.
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2 Some of these functions return session-specific values. For example, the “Ordered List”
function returns values one by one picking them from a predefined list, which you can specify right
there or load from a file. Note that if you need to use a value multiple times within the same
session, it is preferable to assign it to a variable. This will let you use that variable in all places
where you need it instead of repeating the same function specification.

& Second reason why parameters need to be modified is that in most applications certain
values are initially generated by the server and transferred to the client inside responses. At
further steps of the same session those values must be sent back to the server. Otherwise it will
not work correctly. Those values are usually passed as parameters of subsequent requests or
even as parts of their URLs. WAPT creates variables for the majority of such values automatically,
so very often you can see the “$Var(..)” notation in a parameter. This means that the actual value
is contained in the variable specified inside the parentheses. That variable can have a different
value in each emulated session. Variables can be used in almost any request property, including
server name, URL, parameters and headers.

10
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Extracting values from responses

Variables are created and assigned values on the “Response processing” tab. It is available for
any request. That tab serves three important purposes.

T It lets you review the originally recorded request and response to it. This information is not
used anyhow to construct requests in the test sessions. You cannot edit the content of the tabs in
the middle of that view, but you can search for any values there, including ones you may need to
extract to variables. Note that in case the server redirected request one or more times, you can
see the content of each redirect by selecting it in the list above the tabs.
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Z‘% Load Agents
- -f_ Results Baseline response time: 516 ms Set baseline times from current results...
Logs
Qleg Validation Rules
[ valid only if response body  Contains
< > [] valid only if response time degrades less than 2 times compared to the baseline Apply profile validation rules
| | | [ tgnore HTTP errors [[]oo not follow redirect

Ready

Z The upper view contains the list of variables assigned in each emulated session after
completing the request. The most commonly used function for extracting values from responses is
called “$Search”. It finds values by the bounding text strings. This works because in most cases
it is possible to specify bounds that remain unchanged from session to session while the value
between them is unique in each session.

Note that you cannot use a variable before assigning it. A very common mistake is to extract a
value from a response and attempt to use it in the same request.

Variables are maintained independently inside each emulated session for the whole its duration.
You cannot pass values from one session to another inside variables, but you can reassign the
same variable multiple times in different requests.

& Here you also have a number of additional useful features that tell WAPT what to do with the
server response. For example, you can make WAPT identify application-specific errors even if
they are not reported through the HTTP response codes.
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Test verification

After you have parameterized all session-specific values with help of functions and variables you
can verify the profile to check that it is capable of emulating sessions correctly.

T Click the “Verify Test” button on the toolbar. WAPT will let you select profiles for verification,
and then it will execute each of the selected profiles one time.

WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents). = =
File Edit View Actions Tools Help
- 0 - P @ 2 > '
e £ | @ |0 -f
g -2 - o) = M | By (© £ 2
MNew Open Save SaveResults | Rec Verify Test n Test Settings | Help Topics Ask for Assistance
4P Getting Started .,
.40 Recorder Test execution parameters:
H X Test status: finished
—--‘ﬂ] Profiles
: Test started at; 26.09.2018 17:55:19
+lﬁr'-‘ Pruffle1 Scenario name: Untitled.wpsx
= QT{\ Eroflle! Test run comment:
+% page_l: http://webstresstesting.con|| Test executed by: lis (ANTARES-WINS)
G-l page_2: https://webstresstesting.co|| Test executed on: localhost
lﬂ@ page_3: https://webstresstesting.co
e page_4: hitps://webstresstesting.co ElResponse codes -
page_5: https://webstresstesting.co Code Request Fages Hits
» page_b: https://webstresstesting.co Profile2 - g 87
e page_T: https://webstresstesting.co 200 OK Profile2.All 8 80
+J{" page_3: hitps://webstresstesting.co 200 0K Profile2.page_1: http://webstresstesting.com/ 1 37
-l page_%: https://webstresstesting.co
: F Scenaric Profile2.page_2: https://webstresstesting.com/customer/account/login/ 1 37
ﬁ Test Volume Profile2.page_3: https://webstresstesting.com/customer/account/create/ 1 1
ﬁ‘" Report Options Profile2.page_4: https://webstresstesting.com/customer/account/login/ 1 1
H 0
iy Log Settings Profile2.page_5: https://webstresstesting.com/customer/account/loginPost/ 1 1
467 Extended Results
“:‘j . . Profile2.page_6: https://webstresstesting.com/customer/account/loginPost/ 1 1
i Pass/Fail Criteria
i fy Performance Counters Profile2.page_7: https://webstresstesting.com/customer/account/create/ 1 1
= S"g Distributed Test Run Profile2.page_8: https://webstresstesting.com/customer/account/createpost/ 1 1
% Load Agents 302 Found Profile2.page_5: https://webstresstesting.com/customer/account/loginPost/ 1 1
_Lf- Results Profile2.page_6: https://webstresstesting.com/customer/account/loginPast/ 1 1
H {ﬂ_ Summary Report -
+ Q Logs Profile2.page_7: https://webstresstesting.com/customer/account/create/ i 1
Profile2.page_8: https://webstresstesting.com/customer/account/createpost/ 1 1
404 Not Found Profile2.page_3: https://webstresstesting.com/customer/account/createpost/ o 1
MNetwork error Profile2.page_8: https://webstresstesting.com/customer/account/createpost/ a 1
Other errors Profile2.page_9: https://webstresstesting.com/customer/account/logouty 1 1
< >
| | | Report generated at 26.08.2018 17:55:30 by WAPT Pro 5.0 (64-bit) © SoftLogica 2018

2 When the verification is finished, WAPT will show a report containing status codes for each
request. If you see any errors here, this may indicate a problem, but it is recommended that you
also check if the same error occurred in the originally recorded session. For example, the 404
error is often reported because of a broken link, which may be a minor functional problem.

Response codes starting with “3” (like 302) are often mistaken for errors, but they are regular
HTTP redirects processed by WAPT automatically. If you see the 401 code here, this means that
the server requires authentication. So, you should provide credentials in the profile properties.
After that the same request will still produce the 401 code, which is normal, but it will be followed
by the “200 OK” code.

If you see a “Network error”, this means that WAPT could not connect to the target website. You
should check that your network configuration permits direct connection to it.

&  The last column contains the number of hits, which include requests to page resources.

4 If you see any errors in the verification report, you should proceed to a more detailed analysis
of the session steps listed in the log. In fact, even if you do not see any errors, you are still
recommended to review the logs to make sure that the server responded correctly to each
request.
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Log viewer

Log Viewer provides detailed information on all requests, responses, and errors occurred during a

test run or verification.

T Expand the “Logs” folder in the left view and select a session. It will be the only one in the

tree if you browse verification log for a profile.

2 In the upper right view you will see log lines in chronological order. ltems highlighted in green
show requests completed successfully (basing on the status code). Similar lines highlighted in red
show requests completed with errors. Note that several lines of log may correspond to a single
request, which is shown in the last column. In case of redirects you will also see several requests
corresponding to the same page. Only the final one will be painted green or red to indicate its
status. Requests using variables have an additional “Values of variables” line preceding them,
which may be red in case some variables could not be assigned.

_] |

WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents).
File Edit View Actions Tools Help

. () [ S §7 > &

.- B B o | o @ &

MNew Open Save Save Results Rec Verify Test | Run Test Settings | Help Topics Ask for Assistance

i} Getting Started Time Operation Status Page Q
6 Recorder 17:55:30:099  Resolved ip = 192,241,135.4 page_8: https: //webstresstesting, com/customer /account/cre. ..

= .@ Profiles 17:55:30:089  Send request. connection 2 page_8: https: //webstresstesting. com/customer faccount/cre. ..

page_8: https: //webstresstesting, com/customer faccountfcre. ..
page_B: https://webstresstesting, com/customer faccountfcre. ..
res_8. 1: https:/fwebstresstesting, com fisfvarienfweee.js
res_8. 1: https:/fwebstresstesting, com fisfvarienfweee.js
res_8. 1: https:/fwebstresstesting, com fisfvarienfweee.js

17:55:30:099  GET Jcustomer/account/ 200 Ok

17:55:30:678  Completed, 2

:/fwebstresstesting.con || 17:55:30:678  Started
[¥] Show details

i/ fwebstresstesting.co||| 17:55:30:678  Resolved ip = 192.241.135.4
‘webstresstesting.co||| 17:55:30:678  Send request. connection 2

‘webstresstesting.co
://webstresstesting.co || 17:55:30:678  Started

17:55:30:678  Resolved ip = 127.0.0.1
17:55:30:A7R Cnnnection 3: disconnectina

res_8.2: https:/fwebstresstesting, com fisfvarien/a.js
res_8.2: https://websiresstesting, com js/varien/aZ.js

Connertion 3: disconnecting

Show page resources

e page_6: hitps://webstresstesting.co

page_T: https://webstresstesting.co
- page_& https:/fwebstresstesting.co
: % page_% https:/fwebstresstesting.co
—F Scenario

] TestVolume e

©47 Report Options </script>
&) Log Settings </div>

Extended Results

Show all events occurred within the request timeline Show absolute time

+ | |Unicode (UTF-8) v | | Compare with recorded

Q-

Request Header | Request Body | Response Header | Response Body |Recorded Messages | View asi | Text

33

<div class="links">
<div class="block-title">
<strong><span>Company</span></strong>

-i# Pass/Fail Criteria
@ Performance Counters

@5_}@ Distributed Test Run </divy

% Load Agents <ul>

B f_ Results <lir<a href="http://webstresstesting.com/about-magento-demo-store/">About Us</a></li>

ﬂ Summary Report <li><a href="http://webstresstesting.com/contacts/">Contact Us</a></1li>

EQ Logs <li»<a href="http://webstresstesting.com/customer-service/">Customer Serwice</a></lix

BC@ Profile? y , <li><a href="http://webstresstesting.com/privacy-policy-cookie-restriction-mode/">Privacy Policy 2

P </fax</li>
- User 1 (Ful i

Y

</div><div class="links">
<div class="block-title"><strong><span>Quick Links</span></strong></div>

<ul>
<1i class="first" »<a href= a
< F M b it _mmi . rem o mie o Aro PRI s
= —
| | W L&“| Find: | Customer Service Previous [[IMatch case [ | whole word

Ready

& You can select any line and see the details in the lower part of the view. For each request you
can switch between different tabs containing request and response headers and bodies.

4} You can compare any part of the request or response with the initially recorded content. This
way you can find the differences and identify session-specific values. You can also check if the
server produced a significantly different response, which may indicate a problem.

& The useful search option is also available here.
Note that by default logging is disabled for efficiency reasons. So, if you want to get logs after a

test run, you should enable this feature on the “Log and Report Settings” page before starting
the test. You can save all log files by choosing “File | Save Logs...” from the menu.
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Test debugging

Test verification and log viewer functionality lets you check the work of each profile step by step.
This is similar to debugging a computer program. The difference is that instead of moving along
with the code execution you browse the verification log. Ideally you need to check each server
response in the verification session even if you do not see explicitly reported errors. Correctly
emulated session should produce responses very similar to the original ones. They may differ in
values that are session-specific by design; however they should not have logically different
structure and meaning.

So, if you find a response with an error code or unexpected content, check the previous response
and move further up the log step by step. The goal is to find the earliest response with a problem.
Checking responses this way may be a tedious task. Fortunately you have the “Compare with
recorded” button in the log viewer, which lets you automate the comparison process to a certain
extent. You can see the original and verification data side by side.

1#] Compare recorded response body and test response body = =
page_2: http:/fwebstresstesting. com/wapt-pro-5-0.html?___store=default Next Difference ==
Raw
Recorded Test
304 </div> ~ | 304 </div> ~
305 </div> 305 </div>
306 <span class="or">0R</span> 306 «span class="or">QR</span>
307 307
308 308
309 <ul class="add-to-links"> 309 <ul class="add-to-links">
310 <li=<a href="https://webstresstesting.com/wishlist/index/add/product/1/form_key/ a 310 <liz<a href="https://webstresstesting.com/wishlist/index/add/product/1/form_key/ a
vKZQUUCCc\P“:?CL\qJ’" onclick="productaddToCartForm.submitLight(this, this.href); return a 2kM LGqGLxEQhJ?xb}’" onclick="productAddToCartForm.submitLight(this, this.href); return a
false;" class="link-wishlist">Add to Wishlist</a=</li> false;" class="link-wishlist">Add to Wishlist</a=</li>
311 <h><span class="separator’>| </span> <a 311 <h><span class="separator’>| </span> <a
href="http://webstresstesting.com/catalog/product_ curnparEfaddfpmduchlJuEnc;/aHRDcDuvLBd A href="http://webstresstesting.com/catalog/product_ curnparEfaddfpmduchlJuEnc;/aHRDcDuvLBd A
\YnNDCmVZC3R|c3prmchthL3dthQtCHJvLTUtMCSDdG15P19fX3NDb3J|PWR\ZmFleQ Jform_k a \YnNDCmVZC3R|c3prmchthLEdhCHQtCHJvLTUtMCSDdG15P19fX3NDb3J|PWR\ZmFleQ Jform_k a
ey/WEqZIUUOOoWS70Aq/" class="link-compare"=Add to Compare</a=</li> v ey/2kM4GqGLx3%hi7xb/" class="link-compare">Add to Compare</a=></li= v
2 312
Ln 311 Col 231 Pos 15937 Len 25514 sel 16 Ln 311 Col 231 Pos 15937 Len 25514 sel 16
. Added Text . Deleted Text . Changed Text Close

Minor differences found here may suggest which values are session-specific. Such values may
require replacement with variables in subsequent requests.

After you find the first potentially incorrect response in the log, check the parameters of the
corresponding request in the profile. Some of them can contain IDs requiring parameterization.
Sometimes they are found in the request URL and headers.

There is a very reliable way to check if a value is [7 Find and Replace B
session-specific. You can records two sessions by | saw:
following exactly the same steps and compare | oo i -
corresponding requests in two profiles. If some | s o
value is different, it must be parameterized. Note | === e w1
also that values may depend on the user account | ®wn Eessme:  FReesthes Mo
and input data, so you can try altering this as well. e e || ey || =

URL Path [¥]Response Body
In the majority of cases a session-specific value |[o s ~
used in a request can be extracted from one of the || 2 oo -
responses to previous requests. You can use the i pm g oot oo £ 0t sore-cer
“Fins and Replace” dialog to find the exact place || Iifinziieiims=weimmim—meml .
where you can create a variable. Usually such | reeee: ﬁ
values are extracted with help of the “$Search”
function, which uses left and right bounding text

strings to identify the value.
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Properties of a virtual user profile

T There are a number of options associated with each profile. To edit them, select the profile in
the left view.

WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents).
File Edit View Actions Tools Help
: TaL Ui} 3 & = =
.8 E k| o @ &
.-t B e | 5 & @
New Open Add Save Save Results | Rec Verify Test | Run Test Settings | Help Topics Ask for Assistance
-4 Getting Started
Name: Profilel q)
6 Recorder s |
B'ﬁ] Profiles Filename: Profile 1.wppx (y Browse...
' g Profile] o
) Profile2
| ication: ;! Credentials/Certificates...
[ﬁ.’. Profile3 [+] Authentication @ B fiC
= Scenario Use cookies [ Use persistent cookies: =3 Cookies...
Il Test Vol
ﬁ Estve um.e [Juse HTTP redirect location as is [ stick to HTTPS in redirects within same site
{f" Report Options
@,: Log Settings []Emulate browser cache
{Ej Extended Results =
. Initial variables... Default HTTP headers,.. Parse GWT requests. ..
w# Pass/Fail Criteria
Fﬂ Performance Counters
Distributed Test Run Error handling
; m Load Agents Break user session on errors
EHf— Results [I1gnore HTTP errars
ﬂ Summary Report
BQ Logs [“IMake a pause after session faiure from 1000 | to 2000 ms.
BC@ P_rofi|e3 Reconnect on network timeout
B(@) User 1 (Full}
!’1 Session 1 Response Validation Rules. ..
Intra-session load volume options
Think time after page load: Specified in page properties v | From 0 to 0 ms.
Load page resources
MNumber of connections for HTTPf1.x 5 w
MNumber of connections for HTTR/2 5 W
User connection speed: Maximum W
Keep alive server connection
‘ ‘ ‘ Concurrency mode: Full concurrency for all requests W
Profilel 14 pages (0:02:11)

Z Each profile is stored in a file with the “.wppx” extension. You can change its name here.

& If your web site requires authentication or a client certificate, check the “Authentication”
option and click the “Credentials/Certificates...” button to specify a set of credentials that virtual
users will use when running this profile.

&} Note that “Default HTTP headers” and “Response validation rules” options can be
overwritten in each request.

& If your profile uses session-specific values in the very first request, you can assign variables
before the beginning of a user session. Click the “Initial variables” button for that.
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Test load specification

After making sure that all your profiles are working correctly you can specify the load parameters

for the actual test.

T Select the “Test Volume” item in the left view inside the “Scenario” folder.

(- Distributed Test Run

WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents). = =
File Edit View Actions Tools Help
= [ 1 P @ = ~ o
@ | & | U B @
g -2 - ) = B | b 15 12
MNew Open Save SaveResults | Rec Verify Test | Run Test Settings | Help Topics Ask for Assistance
] ﬁ Getting Started Test start and completion settings -
H . 04, 10,2018 7:15:17
6 Recorder Duration by profiles ~|(00D:10:00 = [schedule runat: |04, s Lrasdd A
5“@ Profiles Repeat every: 2
-lﬁp’w Profilel
’ﬁ"_‘ Profile2 Profile Load specification Load agents
@ ) Profile3 : Profile1 fixed: 10 users Automatically balance
_'F- Scenario il |Profile2. ramp-up: from 1 to 20 users Incalhost, wingxs4 ]
‘1 Test Volume] [ |profile3 periodic: phase1 4, phase2 10 users 192.168.64.58
4% Report Options
@.: Log Settings
40y Extended Results
{‘:} e . Profile start and completion settings Load Agents
«# Pass/Fail Criteria -
A6 Performance Counters (®)Run time: | 000: 10:00 = hhh:mm:ss [[] complete all open sessions [[] automstically balance ~
0.localhost

B (O Execute; 10 =
{121 Load Agents ! Bxe = [ 1.192.168.64.58
H [V 2.wingxs4 L
Etf, Results Delay 0O - seconds before load < b3
{ﬁ_ Summary Report
EQ Logs Lo_ad
- Profile3 (7 Fixed number of users: 5 =
55) User 1 (Full _
- User 1 (Full @ Bampupload:  From | 1 =l [0 =] users with step | 1 =] every [000:00-23 =
-3 Session 1
] 1 : 010 =
() periodic load:
5 E 010
User load graph (X axis - time, ' axis - number of users)
40
30
20
10
"]
0:00:00 ©:00:55 0:01:50 0:02:45 0:03:40 0:04:35 0:05:30 0:06:25 0:07:20 0:08:15 0:10:00

Ready

Z In the right view you can see the list of all your profiles. Check the ones you want to use in
the test.

&  You can specify certain load options separately for each profile. Note that these options are
shown for the currently selected profile (highlighted with blue selection). If you want to edit options
of a different one, select it in the list.

In the above example, we have 3 profiles with different types of load (constant, ramp-up and
periodic). Second profile (with the ramp-up load) is selected and its options are shown below the
list.

& The graph at the bottom of the page shows how the load will be distributed between profiles
during the test. Each profile is shown with a different color.

® In the Pro version you can also specify different load agents for different profiles. By default
virtual users are allocated to agents automatically, which means that all agents execute all
profiles.

Now we have finished designing our test, so we can save it. Click the “Save” button on the
toolbar to save your test scenario to a file. All profiles will be also saved to separate files in the
same folder. Keep all these files, if you want to open the test in the future.
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Load agents*

With the Pro version you can use several systems for load generation. Each of those systems
must run a load agent or x64 Load Engine, which is a more powerful version of an agent.

T Select the “Load Agents” item in the left view inside the “Distributed Test Run” folder to
manage load agents.

Z One agent is installed by default with the workplace component, so you can see localhost in
the list of agents. If you also installed agents on other systems within your LAN, click the “Search
LAN for available load agents” button to find them.

WAPT Pro 5.0 (64-bit) Registered version. (2 Load Agents). - B8
File Edit View Actions Tools Help
- £ 9 0 @ &
Y 2 ; ] d >
F.e-22.8 B ME || b e =
New Open Save SaveResults | Rec Verify Test || Run Test Settings | Help Topics Ask for Assistance
.4 Getting Started
6 Recorder 3 Search LAN for available load agents [¥]use default port ~ Port: 9477
B‘ﬂ] Profiles
i lﬁ-'- API Create, Update And Delete User MName Server Port  Type Status CPU Utilization ~ Memory Utilization  Netwaork Utllization
H lﬁ.’. Profilel ‘é}lntalhnst localhost 9477 Load Agent Online (max users: 2000) 35% 6% 0%
Scenario é}Teshng Server 192.168.64.58 9477  x64Load Engine, Online {max users: unlimited) 9% 26% 0%
£]) Test Volume Brwinto 192.168.64.29 9477 Load Agent Orline {max users: 2000) 28% 6% 0%
4% Report Options
4} Log Settings Load Agent Settings “
ﬁj Extended Results
W Pass/Fail Criteria Mame: | Testing Server |
-{ﬂ Performance Counters
E1-g Distributed Test Run Server: 192.168.64.58
m Load Agents Port: 9477
=] If_ Results
{ﬁ_ Summary Report Type: x64 Load Engine
-G, Logs
Q Wersion: 5.0 build Oct 4 2018 =
L2 add... Remove Edit... ¥4 Refresh
During the test n see how many virtual users are emulated by e [Juse IP spoofing: i=| IP Address List...
resources (CP Network) utiized on each system,
When the utiliz: =source goes above 80% (98%), the correspon [Juse proxy server while performing the test
Note that if the resource utilization remains high during the test run (especi
configuration is not sufficient to produce the desired test load. In this case 8080
Advanced...
[ Authenticate @
User:
Password:
| | |
Ready

& If you have agents located outside your LAN, you can add them manually with the help of the
“Add” button. The connection between the workplace component and load agents is done over
TCP/IP. Make sure that your network configuration and firewall settings permit it.

& 1f you select an agent in the list and click the “Edit...” button (or double-click an agent), you
will be able to edit the agent properties in a separate dialog.

Now put checkmarks next to agents that you would like to use in the test and click the “Run Test”

button on the toolbar to start it. If you use the regular version of WAPT, the load will be generated
by the only one built-in agent, which you do not need to select.

* Available only in Pro version
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Test results

After the test is started you can browse performance charts in real time (just wait few seconds for
the first data to appear).

T  You can choose from a number of views inside the “Results” folder. Here you can find
graphs for each profile and even for a particular request. Summary graphs and report tables for
the completed period of the test are also available.

Untitled.wpsx - WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents). - o IEN]

Eile Edit View Actions Tools Help
i @ £

AR 2 =
- W~ L[ =
Stop Test Settings | Help Topics Ask for Assistance

Mew Open Save

4P Getting Started Performance | Bandwidth | Errors | Performance Counters | Custom

6 Recorder

£ Profiles [+] Autofit chart Resample: MIN MAX
) Profilel
Ay Profile2

lﬁ.’w Profile3
—F Scenario
BFI Test Volume 2,6

2,8

5 Current Load
1’\?1 Report Options
-3, Log Settings 2,2
ﬁ Extended Results
- w# Pass/Fail Criteria
@ Performance Counters 1,8
@gr@ Distributed Test Run

% Load Agents
= f_ Results 1,4
EI{i_PL Summary Report
ﬂ Performance Data
{ﬂ_ Response Time 1,0
ﬂ Bandwidth Usage
{ﬁ_ Errors Report

2,4

2,0

1,6

1,2

08

@\._ Summary Graphs 0,6
il Profilel A
5 . 0,4
i Profile2
i Profile3 0,2 ,
: &_ Analysis 0.0
0, Logs
0:00:00 0:01:00 0:02:00 0:03:00 0:04:00 0:05:00 0:06:00
¥| |= Avg respanse time, sec [] |+ Successful hits per second
:| I Avg response time with page resources, sec _&| Active users
[¥] |2 Sessions per second = an

| | | V] Pages per second

Running: 0:06:43, Users: 20/21 [N |

2 When browsing graphs you can choose between several tabs at the top and also select
parameters to plot. Each parameter is depicted with a specific shape and color. All graphs have
two vertical scales. Bottom left corner image ( £ ) near the parameter description indicates that its
graph is plotted according to the left scale. Bottom right corner image ( # ) refers to the right
scale. For example, the number of virtual users on the above screenshot changes from 0 to 20,
which corresponds to the levels marked on the right scale. All other values on that chart are
measured according to the left scale.

&  You can save the results of a test run either as an HTML report, or as a special results file
with the “.wprx” extension. In the latter case you will be able to open that file with WAPT at any
time to continue browsing results.
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Part Il: Advanced features
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Creating an API test

Instead of recording profiles with a browser, you can create them manually by adding HTTP
requests one by one. This is often required if you need to test a web API or a web service that
does not have a client application suitable for recording.

You can create a new profile by selecting “New | Profile...” from the menu. The “Add |
Request” menu will let you add requests to it.

Note that when you create a test that way, you need to make sure that all request properties are
set correctly according to the specification of your API. This includes choosing the right HTTP
method, server, URL path and HTTP headers. If your API call requires POST method, you need to
specify the request body, which usually contains values wrapped in a JSON or an XML structure.
You can use variables to pass any values, so a typical request will look as follows.

Untitled - WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents). = = “
Eile Edit View Actions Tools Help

’ [t o 2 = = s

o =F s o =5 ‘@ (o]

7. e-55 B E @ e | D 2

MNew Open Add Save Save Results Rec Verify Test | Run Test Settings | Help Topics Ask for Assistance

i} Getting Started Properties | Response processing

6 Recorder

E '@ Profiles MName: Login

i 2 Profilel — | .

H i a - ependendies L L i g 0 0

: ;___m, P oad page oad resources User think time after page load (ms): to

Q f Scenario

ﬁ Test Volume Server: SVar(server_name) Port: | 443 [VHTTPS  |HTTRfL1 v

Report Options

: Log Settings URL Path: | fapif$var(app_id)login [¥]Encode

i Extended Results

«# Pass/Fail Criteria

-fﬂ Performance Counters

=] Sﬂg Distributed Test Run

4 Load Agents Content type: applicationjsan

E{f_ Results

{ﬂ_ Summary Report t " jim ; wevar i1gm
email : "$Var (email) "™,

Q Logs "password" : "EVar (password)"

Method:  POST v | POST parameters type: |JSON w Code page: | Unicode (UTF-8) L4

POST Parameters | URL Parameters | HTTP Headers

Ready

You can add several requests to a single profile, if they depend on each other and constitute a
session. If you emulate fully independent REST calls, you can have one request per profile.

If you have troubles implementing such test, try finding an application that uses at least some of
the API functions. If you record calls produced by that application with WAPT, you may get a clue.
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Bunch parameterization

If you have a long profile with multiple requests passing the same session-specific value as a
parameter, you don’t have to repeat the same parameterization procedure several times. The find
and replace functionality facilitates the process, but there is even more efficient bunch
parameterization feature. It lets you create a variable for a value and replace all its occurrences
with that variable from a single dialog.

T Select the parameter bearing the value and click the “Parametrize” button to the right. The
“Parameterization” dialog will appear. Alternatively you can open it through the “Edit” menu and
enter the value manually. This lets you use this feature for values contained inside URLs and
headers.

URL Parameters | HTTP Headers | Page Elements

Name Value Encode @l Add...
auth_key &Var(auth_key1) €@ Remove
referer Svar(referer1) -
ips_username 8. Order (2,john,jane,steve) @_} Edit...
ips_password 33bobsf4aa2b4ead —
830cataldea49e853634fbdc50 15a024 | R
1]
Parameterization '
@} Mowve Up
Some values in your profile are session-spedific. This means that for the correct emulation of a user session they should be replaced with
variables. If you think that a value can be session-spedfic, type it below to find all its “sources” and “uses”. If you find matching occurrences, @l Mowve Down
you can parameterize them.
380eaba 149ea49e853634fhdc5015a024 W Find
Match case Whole word only Decode | | Encode 2
Choose the source from which you want to create a new variable Select all uses where you want to insert the variable

page_2: http:/jwww.loadtestingtool. com fforumfuser/2-sergeideon. .. page_3: http:/jwww.loadtestingtool. com fforum,/topic/8500-m.. .

page_2: http:/woww . loadtestingtool, com fforum/user/2-sergeideon. .. page_4: http: //static. ak. facebook, com fconnect/xd_arbiter/ZL...
page_3: http: fiwww loadtestingtool. com ffarum ftopic/8 500-multiple. .. page_6: https:/fapis.google. com:443/se/0/_/+1ffastbutton™...
page_3: http:fiwww loadtestingtool. com farum /topic/8 500-multiple. .. page_%: https:/faccounts.google.com: 443 o oauth 2/postmes. ..
page_3: http:/jwww.loadtestingtool. com fforum,/topic/8500-multiple. .. page_11: https: ffwww.facebook. com: 443 connect/ping™>"8...

page_3: http:/fwww . loadtestingtool, com fforum,/topic/8500-multiple. ..
page_3: http:/jwww . loadtestingtool, com fforum,/topic/8500-multiple. ..

Variable name | autoparam1 # 3 Create variable and parameterize selected uses Close

Z Click the "Find" button to find all occurrences of the value in the profile. In the left pane of the
dialog you will see all available "sources". This means all places in the server responses from
which the value can be extracted. The right pane contains the list of all "uses" of the value.

You should choose one source and tick all "uses” that you want to parameterize. You can click on
items inside both panes to see the details in the main WAPT window. It is usually preferable to
select the earliest source, i.e. the place where the value appeared for the first time.

& Specify the variable name and click the "Create variable and parameterize selected uses"
button. WAPT will automatically create a variable from the selected source and assign it with the
help of the “$Search()” function. You will be able to see that variable in the processing of the
corresponding response. It will also replace the original value in all selected uses. Note that it is
generally recommended to check the bounding strings selected for the extraction automatically.
You may want to adjust them in some cases.
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Custom parameterization rules

You may need to rebuild profiles for an updated version of your web application for regression
testing. Copying parameterization from the original implementation may be a tedious task.
However in the majority of cases the values are extracted to variables with help of the
“$Search()” function. Such parameterization can be fully automated with custom rules applied
after recording a profile. This feature is similar to the automatic handling of the hidden values of
HTML forms.

T Click the “Settings” button on the toolbar and switch to the “Parameterization” tab to see
the list of rules.

Settings

General | HTTPS | Parameterization | Recorder | JavaScript | E-mail | Prompts | Madules

WAPT Pro can automatically create variables for session-specific values after you finish
recording a profile. It also replaces each occurrence of the value inside the request properties
with the correspanding variable, To adjust this feature for use with a particular application
specify the rules below,

Search for strings between specified boundaries 2
title "title "= <fspan = Add
token auth: "
item topic_item > «[span> Remove

Add variable “

ﬂ Varizble Name: | item

Left boundary: | topic_item>

Right boundary: | </fspan:
Extract to variables values of hidden fields in HTML fol

Do not create variables for unused values Replace with this variable values in:
URL Path POST parameters and body @
URL Parameters Headers

Maximum number of replacements per request: | 10

Do not create variables for values shorter than | 3 characters

Cancel

Z Click the “Add” button to create a new rule.

& The “Add variable” dialog lets you specify how variables will be created in a newly recorded
profile and where they should replace the originally recorded values. The limitations on the value
length and the number of replacements are useful to avoid a situation with excessive number of
occurrences processed by mistake. This can make profiles poorly readable and consuming to
much CPU time on execution. That is why you should add rules only for values that are really
session-specific.
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Concurrency modes

The latest version of WAPT can execute concurrent requests within user sessions with help of the
“Full concurrency for all requests” option available in the profile properties. It lets you emulate
browser behavior more realistically.

Intra-session load volume options

Think time after page load: Spedfied in page properties w | From 0 to 0 ms,
Load page resources

Mumber of connections for HTTPf1.x 3 W

Mumber of connections for HTTR/f2 5 W

User connection speed: Maximum W

Keep alive server connection

Concurrency mode: Load page resources concurrently v

Load page resources concurrent
Full concurrency for all requests

However this feature should be used with caution, because in some cases a request may require
certain data obtained from responses to some of the preceding requests. You can view and edit
such dependencies in the request properties.

Untitled - WAPT Pro 5.0 (
Eile Edit View Actions Tools Help

7. -22. B @ g | B

Mew Open Add Save Rec Verify Test | Run

i ﬁ Getting Started Properties | Response processing

6 Recorder

El'ﬁ Profiles Mame: page_3: https: /fwww.google. com/

- =4 Profilel : : ;
% page_1: http:/fwww.google.com/ | ] |

The list of original dependencies is based on variables and cookie values analyzed by WAPT after
recording. If you add a variable in the processing of a response, corresponding dependences will
be added automatically to all subsequent requests where that variable is used.

In some cases a dependence may be required by the session logic rather than by the use of
values. In such case you can add it to the list manually.

In all cases if request B depends on request A, the execution of B cannot start until A is
completely finished.

If you set concurrency mode to “Load page resources concurrently”, all page requests will be
executed sequentially, which is the same as making each request depend on the previous one in
the profile.
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Operators

You can use operators to control the execution of the test sessions. Note that some operators can
change the order of requests or execute multiple copies of them. This makes the emulated
session significantly different from the originally recorded one. That is why you should use these
features with caution and make sure that the resulting sequence can be correctly interpreted and
responded by the server.

Operators can be added through the “Add” menu. After you add an operator you can drag and
drop requests to it in the left view.

Eile Edit View Actions Tools Help

2w 250 B @ gk

MNew Open Add Save SaveResults | Rec Verify Test

----- i} Getting Started

6 Recorder

—‘ﬁ Profiles

-y Profilet

=4 Profile2

+% page_l: http://webstresstesting.com/

+% page_2: https://webstresstesting.com/customer/account/login/

5@ 11

—”@, Then

% page_3: https://webstresstesting.com/customer/account/create/

e page_3: https://webstresstesting.com//customer/account/create/[1]

Legin
: % page_&: https://webstresstesting.com/custemer/account/legin/

ol page_5: hitps:/fwebstresstesting.com,/customer/account/loginPost/
lm' page_B: https://webstresstesting.com/customer/account/loginPost/
—--{'3 Loop_1

% page_T7: hitps:,//webstresstesting.com,/customer/account/create/

+ l{]‘ , page_&: hitps://webstresstesting.com/customer/account/createpost/

-l page_%: https://webstresstesting.com// customer/account/logout/
=-4y Profiled

The if-then-else operator lets you execute one of two alternative branches depending on a
condition applied to a variable value.

The loop operator executes several requests in a cycle with a fixed number of iterations.
Conditional cycles can be implemented with help of the while operator.

The task operator does not affect the execution of the included requests, but can be used to
group requests corresponding to a particular transaction. This lets you better organize the profile
structure and measure the transaction time.

There are operators that suspend session execution until a condition is met. The rendezvous
point operator synchronizes a number of virtual users at a specific step of their sessions. The
completion point operator makes virtual user wait for all currently executing requests within its
session to complete before sending the next request.

Finally, there are operators that stop current session, user or the whole test. They can be used
together with the conditional operator to operate the test execution effectively.
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The use of JavaScript*

You may find that the standard set of built-in WAPT functions like $Search() is not sufficient to
fully emulate the work of your web application. Some session-specific values may be generated
by JavaScript code normally executed by the client part of the application in a browser. A very
common example is the password encryption.

WAPT emulates browsers on HTTP level. It does not execute JavaScript code on the downloaded
pages automatically. This would require too much system resources for multiple virtual users. To
run a JavaScript code you need to specify it directly in the profile.

T Select the request after which you want to insert the code. Choose “Add | JavaScript” on
the toolbar. The JavaScript operator will be added to the profile. Select it to edit the code in the
right view. Initially that pane contains a short instruction on how to use this feature. Here you can
call functions defined in the WAPT Pro JavaScript library.

Untitled.wpsx - WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents). = B
File Edit View Actions Tools Help
. o = n
o or a5 o 5 &
a5 [~} e | B o @ £
MNew Open Add Rec Verify Test | Run Test Settings | Help Topics Ask for Assistance
ﬁ Getting Starte| || Bookmark aScript Properties
6 Recorder
B'ﬂ] Profiles (@ ReqIESE ame: JavaScript_1
-7 Profilel | &% Streaming
T vaScript code:
lﬁ.’. Profile2 9 WebSocket C .
14t Profile3 " osod onne ; T R Check Syntax
oy &, WebSocket Request = Wl . Wil
R ] paga_j b < 3 wi sssion wh . W JavaScript Library
ke paged - - 2
- Page_d & Loop &
o Pag81 &2 while 7
=7 Scenario o 8 - All WAPT Pro internal variables. You can read and assign their values.
‘3 Test Volur _? 1 Then Else 9 - Log object that can be used to write messages.
42 Report Op . i
g #% Random or example:
ko] Log Settin| g 13 context.variable ("var_name") - gets/sets the value of the "var name"” a
@ E":e"de_d' 7] Task variable;
[ Pass/Fail { e text of HITP body of the last server regquest &
{d Performar| ® Delay
=g, Distributed Te §4 Rendezvous Point the text of HITP header of the last server a
.2} Load Ager| 5y
@ Results p (R e . nse gets the text of HTTP body of the last server a
G L S Stop Request ;
Q °gs kg Stop Reque .responseHeader - gets the text of HITP header of the last server a
@ Stop Session response n this session;
& Stop User L7 >3- D - gets a string containing the
ik Xt .sessionNumber — gets a string c a
E Stop Test _
session;
139 context.getCookies ([name], [domain], [path]) returns a string containing a
crrantli est ~ankise which sarisfi tha smarch ~riraris s
Find: Previous MNext [ Match case
QOutput:
JavaScript is not verified.
< >
Execute JavaScript code

Z Click the “JavaScript Library” button to add files with additional functions. You can also
access this list from settings. Click the “Check Syntax” button to check your code. The result will
be displayed in the output window below.

Note that JavaScript code can be used only for calculations. The results of such calculations
should be assigned to WAPT variables. You can use those variables in subsequent requests.
However you cannot initiate new requests or use GUI functions in the code.

Another way to call a JavaScript function is to assign a variable with a special built-in function
called JavaScript. It takes actual function name and arguments as its parameter.

* Available only in Pro version
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Adjusting load at runtime*

You can change some load parameters while running the test.

T After the test is started, the “Current Load” item becomes available inside the “Test
Volume” item. It lets you monitor the current load and adjust it without stopping the test.

Z Click the “Change...” link next to the properties of a profile. This will open the “Edit profile
load parameters” dialog where you can switch the profile to the manual load mode and specify

the desired options.

Untitled.wpsx - WAPT Pro 5.0 (64-bit) Registered version. (3 Load Agents).

-] |

File Edit View Actions Tools Help

. \e- =

MNew Open Save

-

Stop Test

Settings

@ &

Help Topics  Ack for Ascistance

: ﬁ Getting Started
a Recorder
Eﬂl Profiles

-Jﬁ.’w Profilel

1y Profile2

Test started at: 26.09.2018 17:47:11

Time elapsed: 0:08:12

Remaining test time: 0:01:48 Change...

) Profile3

togo

=) Scenario
-6 Test Volume

' & e
{?‘ Report Options
-4} Log Settings

Profile1

ramp-up: from 010 8 users

13

N/A

togo

4% Extended Results Profile2

--w# Pass/Fail Criteria
@ Performance Counters
=] Sﬁg Distributed Test Run

ramp-up: from 110 8 users

19

N/A

i % Load Agents

-l Results

B@ Summary Report
- Performance Data
{ﬁJ Response Time
ﬁgJ Bandwidth Usage
H {gJ Errors Report

{3y Summary Graphs

il Profilel

4l Profile

i Profile3

&[] Analysis

.0y Logs

Profile3

ramp-up: from 010 5 users

82

Running: 0:08:12, Users: 21/21 N | —

togo

N/A

Remaining time
0:01:48
Remaining time
0:01:48
Remaining time

0:01:48

Current users
Current users

Current users

5

Change...

Change...

Change...

& On the “Load Agents” page you can also change the set of load agents executing the test. If
you uncheck an agent currently used in the test, WAPT Pro will prompt you, if you would like to
drop all sessions being executed by the agent. A similar prompt is shown, if you put checkmark

next to an inactive agent.

Change agent status

Change agent status

Agent name: localhost
Status: Operating

Choosge what you would like to do:

Agent name: DENEBS
Status: Online

Chooge what you would like to do:

= Stop using this agent and disconnect immediately
Current user sessions will be dropped

Start using this agent in the current test

2 Keep running

® Skip

* Available only in Pro version
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Pass/fail criteria

If you have established requirements for the performance of your web application, you can make
WAPT automatically check corresponding conditions and mark test as passed or failed.

T Select the “Pass/fail Criteria” item in the left view. The right view will contain the list of
criteria that will be applied to the test results.

File Edit View Actions Tools Help

New Open Add

N.w - BE O8 &£ &+ @ O

Save

Sawe Results Rec Stop Rec | Verify Test | Run Test StnETEst Settings | Help Topics Ask for Assistance

: f Getting Started

E Report Options
i) Log Settings

Test passes if ALL the following criteria are met. Otherwise it fails.

o Recorder
(- Profiles [¥|ession error rate for each profile Mew from template. .
i Profiler Average response time for each page
-t Profile2
= &,‘ Scenario
m Test Volume For the purpose of analysis divide the test time to E equal periods

|Performanoe degradation factor for each page

{a Extended Results
el P ass/ Fail Criteria

Performance rs
=g, Distributed T
ﬁ Load Agents
) Results

Q Logs

In every period should be less than
[#] Exclude perinds with less than I:I results

Chedk now

The function should return zero if the criterion is met. In case of fail it

ﬁany other value that may mean an error code.

A

MName: ‘ myCriterion ‘

1|/function PassFailCriterion() // Put your comment here
21

3 // Put your code here

4|return 0;

N
&
- v
< >
Check now Close

WM e Ve GR

Ready

Z  Click the “New from template...” button to add a criterion basing on the standard templates.
Each of them checks one of the parameters, such as the error rate or the response time.

& In the Pro version you can also use criteria implemented with help of a JavaScript code. This
will let you check very specific conditions.

& Criteria are applied to the results automatically on the completion of the test. Only if all criteria
pass, the test is marked as successful. You can see that status in the Summary Report.

Test result: FAILURE

Pass/fFail Criteria

Test result: SUCCESS

Pass/Fail Criteria

MName Result Mame Reszult
Session error rate for each profile SUCCESS Session error rate for each profile SUCCESS
Awverage response time for each page FAILURE Average response time for each page SUCCESS
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Extension Modules

WAPT functionality can be extended with a number of modules. Each module adds features
related to a specific technology or data format. The following modules will let you design tests with
less manual work on the parameterization.

Module for ASP.net testing
Module for JSON format
Module for SharePoint testing
Module for PeopleSoft testing

We recommend installing these modules in case your web application uses the corresponding
technologies.

There are several modules that enable conversion of data structures from the native framework
format to XML and vice versa.

e Module for Adobe Flash testing
e Module for Silverlight testing
e Module for GWT testing

Applications using WebSocket protocol for instant data updates will require the Module for
WebSocket testing for recording and testing of such connections.

Finally, there is a module that allows working with any binary data that may appear inside
requests and responses: Module for binary formats.

It is very easy to find out if you need a specific module to test your web application. When you
finish recording a profile, WAPT will show a prompt with recommendations.

Warning ﬂ

Some of the recorded requests and/or server responses contain data in 150M
format. Ta fadlitate the work with it we recommend to install the Module for
150N format, You can download it here,

Mote that this module is optional. If you do not need to modify the JS0M content
inside the requests, you can continue working without installing the module,
even if J50M is used for communication with your web site.

[ ] Do not show this message again

Each module can be installed and licensed separately. You also have an option to get all 9
modules in one package by installing the Module Pack.
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Performance counters*

In addition to the client-side metrics, such as response time, WAPT Pro can collect performance
information directly from the target servers. Those counter values are added to the test report and
graphs along with other parameters.

T Expand the “Performance Counters” item in the left view. You will see counter groups:
- SNMP is common for all types of UNIX systems; it can be enabled on Windows as well;
- WMl is native for Windows servers;
- ODBC is used to monitor database performance;
- Apache is specific for Apache web server.

Fd
File Edit View Actions Tools Help
+ 1 0 —
.- R E - > S
New Open Add Save Save Results Rec  Stop Rec | Verify Test | RunTest Stop Test | Settings | Help Topics Ask for Assistance
? Getting Started
QO Recorder
- prfies SNMP Counters
= ﬁ,‘ Scenario
& Test Yolume
@ Report Options
i3 Log Settings ‘You can monitor one
45 Extended Results add custom ones. Hi |zessary counters in the list and diick the 'Add counters' button to use the selected counters in your test,
il Pass/Fail Criteria counters added for t
=] ' PE”:""E"CE Counters ystem resources Percentage of time that the processor is executing a non-dle thread.
=] @ SNMP NMP - CPU Usage (%)
=& Server! + Server name [¥]SHMP - Disk Usage (%)
-] SNMP - CPU Usage WAPT Pro. [W]SHMP - Memory Usage (%)
-] SNMP - Disk Usage (%) - SNMP versio [W]SNMP - Network Interface #1 Speed (Kbi
| SMMP - Memary Usage (%) - Community s : [W]SNMP - Network Interface #2 Speed (Kbi| |function SNMPMonitor()
/77| SNMP - Total Network Interf . Username an “-[]SNMP - Total Netwark Interface Speed (K| |{
— war parentOQID = "1.3.6.1.2.1.25.3.3.1.2";
{5 WMI
< E ODBC war lastOID = parentOID;
EET] Server] Each counter has a wvar processorTotalValue = 0;
| MSSQL - User Connections show averaged valu
Av| MSSQL - Total Server Memao| statistics option in t
-] MSSQL - Active Transaction created in the folder
4] MSSQL - Average Wait Time, 5 i oK
= erver connection - 0K, -0y ;
#e’| MSSOL - Buffer Cache Hit Ri Predefined counters o ue (lastCID)-0) ;
-] MSSQL - Data File(s) Size (KE providing values thro Counter [SNMP - CPU Usage (%)] - OK.
g Apache function retrieves sor ame;
= x Distributed Test Run perform calculations Counter [SNMP - Disk Usage (3] - OK. 1= -1y
.24 Load Agent;
44 Load Agents Counter [SNMP - Memory Usage (%] - OK.
~fill] Results Add new server...
-Gy Logs Counter [SNMP - Tatal Network Interface Speed (Kbit/sec)] - OK. TocessorTotalva
8 2 E
Wik R IVVIGE ;
Ready ’—

2 Select an interface group in the tree and click the “Add new server...” link in the right view.
This will create a new server. You can add counters to it.

&  WAPT Pro has a set of predefined counters for a number of server tools. You can add and
use them without modification. Click the “Add counters from repository...” button on the server
properties page for that.

Each counter is implemented as a JavaScript function that returns counter value. You can use the
implementation of the predefined counters as examples and create custom ones in a similar way.

4l Click the “Test” button in the server properties page to check that the counter collection
works properly.

* Available only in Pro version
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x64 Load Engine*

Regular load agents that come with WAPT Pro by default can emulate up to 2,000 users per
system. This is a relatively small number in case you need to run a high capacity test. You have
an option to replace regular agents with one or several x64 Load Engines, which are identical in
functionality, but let you fully utilize the resources of high performance servers. A single engine
can run from 10,000 to 50,000 virtual users per system. The exact number depends on your test
specification, but it is limited only by the performance of your hardware.

Note that WAPT Pro installation package does not include the x64 Load Engine. You can
download this product separately. The engine can be installed on any system with 64 bit Windows
OS starting from Windows 7.

The engine runs as a system service. It can be launched and managed from the Load Engine
Manager available under the Start menu on the system where the engine is installed.

[ WAPT Pro 5.0 x64 Load Engine Manager - ©

Windows Service

Start

Status: o Stop Restart
Running

Account: Change account. ..
LocalSystem

WAPT Pro 5.0 x64 Load Engine

Server port: | 9977 Version: 5.0 build Oct 2 2018

Store test data files in:
C:'\ProgramData\softLogica WAPTPros0x&4 oadEngin Browse. ..

Free space on disk "C:\"is 47.67 GB

[ ]Enable engine log

Registration
Maintenance expires: 27.08.2020 Renew...

By default this service is launched automatically, so you can start using it immediately after the
installation. There is no need to start it manually after the system reboot.

* Compatible only with Pro version
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