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1 INTRODUCTION

StresStimulus is a load testing tool for websites, web services, web and mobile applications
(collectively called websites). It is designed to be an essential component in the companies' web
performance strategy, from development to maintenance and capacity planning. StresStimulus
helps answer many performance related questions such as:

e Does a Web application’s responsiveness correspond to the target performance objectives?
¢ How many users can a website handle while maintaining acceptable responsiveness?

¢ What is a website’s operational ceiling and how does it behave once it is overloaded (e.g.
presents graceful error messages or refuses connections and crashes)?

¢ What are the performance bottlenecks that should be addressed first?
¢ What is the impact of new application releases on the response times?
e How many hardware resources are necessary to meet certain performance targets?

As opposed to other load testing tools, StresStimulus’s focus is on ease-of-use with websites of any
size and complexity.

1.1 How It Works

To make load testing more realistic, in order to test a website, StresStimulus records client actions
and server responses. After that, you can specify what performance conditions you need to
emulate and launch a test. StresStimulus instantiates multiple virtual users (VUs) and replays the
recorded actions. The web server receives simulated traffic and engages in operations as it is
accessed by the real users. While interacting with the server, StresStimulus closely monitors
performance metrics from the user’s perspective, but on the server side. It displays the test real-
time dashboard showing the progress of the main test parameters, and real-time performance
graphs, giving the first impression of the website's speed and scalability. After the test is complete,
StresStimulus aggregates collected information and generates various interactive reports with
actionable information that helps answer the performance questions from the previous chapter.

StresStimulus:
e Records user actions from a web browser, RIA, mobile device or other HTTP client.

e Simulates traffic anticipated from the user base. A very large number (up to a million or more) of
VUs can be instantiated.

¢ Realistically emulates the web production environment not only in terms of the amount of load,
but also in terms of application traffic content.

INTRODUCTION - HOW IT WORKS 7/
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Creates and configures test scripts using the Ul without programming. The script editor is
available, but is optional.

Automatically tests how a website works with various user entries, such as predetermined or
randomly generated business data.

Autocorrelates session tokens, cookies and hidden fields in all major web platforms.

Automatically discovers dynamic parameters and creates parameterization rules to maintain
high test fidelity.

Monitors performance on the client and resources usage on the server side under different load
conditions.

Aggregates performance details by request, page, transaction, test case, VU, and other criteria,
and generates customizable graphs and reports.

Easily pinpoints performance bottlenecks due to high visibility into the test log stored in a
queryable database. For example, a waterfall chart of a page or a transaction under different
load conditions can be quickly displayed and compared side-by-side for any two VUs or test
iterations. It gives precise assessment of the user experience.

Tracks down bugs causing errors or timeouts, which can only be detected under stress.
Typically, such bugs are missed in functional testing.

Facilitates on-premise performance testing or in the cloud using, for example, Amazon WS.

To make load testing more realistic, the following application performance-impacting factors are
emulated:

Browser behavior (caching, correlation, concurrent connections handling).

Users’ behavior (think time, concurrency, independence, the composition of new and returning
users, composition of returning users restarting browser on every iteration or keeping it open).

Network behavior (upstream and downstream bandwidth).

User based geographic distribution, when multiple load generation agents in the cloud are
positioned in specified regions.

1.2 System Requirements

Windows Server 2016 R2 to 2003 or Windows 10to 7
Microsoft .NET Framework 3.5 or later

Fiddler 2.3.4.4 or later - free download (optional)

6 GB disk space / 1GHz processor
1GB RAM (2GB+ highly recommended)

INTRODUCTION - SYSTEM REQUIREMENTS 8
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1.3 Activating License

All StresStimulus licensing options can be found in the licensing dialog. To bring up the licensing
dialog in the main menu navigate to Help > License... If you are using the Fiddler Addon version go
to StresStimulus > License...

— Achivation
Thig ingtance of StrezStimulus is activated. Q

Ta move the license to another machine dick Deactivate.

Enter Serial: ||

Enter %z [for Floating Licensze only]: I
Test Connechion | ,@.ﬂ.ctivate ‘;;q Deactivate

1.3.1 Activate the license

You can enter your serial number in the text box and click Activate button to activate the license. If
you have a floating license, enter the number number of VUs to activate in the VUs text box before
clicking the Activate button.

1.3.2 Moving the license

StresStimulus licenses can be moved from one machine to another. To move a license from an
activated machine, first click the Deactivate button to deactivate the license. Then you can move
the license by activating on any other machine.

1.3.3 Advanced

The following are advanced features and should only be used if activation did not work or you have
special licensing requirements. To bring up Advanced options go to the Advanced tab in the
licensing dialog.

INTRODUCTION - ACTIVATING LICENSE 9
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) Licensing Information [&J

Deactivation Mode

Check this boo onby if this is a virtual machine that may be temminated before you deactivate the
sernal.

7] Automatic Q

Cifline Activation

if you are having issues activating your license, click Request Offline Activation button to request
an offline license.

l Request Offline Activation

Proogy Credentials

if you use a secure proxy to access the Intemet enter the prosgy credentials below that will be used
to allow access to Stresstimulus licensing server.

|Izemame:
Password:

Domain:

1.3.3.1 Automatic Deactivation

If StresStimulus is activated on a virtual machine it is recommended that automatic deactivation
checkbox is checked. This was StresStimulus license will automatically be deactivated when
StresStimulus is closed.This way if the virtual machine is terminated, StresStimulus license will not
be lost.

1.3.3.2 Proxy Credentials

An active internet connection is necessary to activate the license. If your company uses a proxy
that requires authentication to connect to the internet, you can enter the credentials in the Proxy
Credential section.

1.3.3.3 Offline Activation

It is best to activate StresStimulus using online activation, this way the license can be easily moved
from one machine to another as described above. However, if you can't connect to the internet or to
StresStimulus licensing server, you can request an offline activation license. When you request an
offline activation, StresStimulus support will send you a license file that will lock the license to the
machine. During this time, the license will not be movable to another machine. Click the Request

INTRODUCTION - ACTIVATING LICENSE 10
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Offline Activation button to bring up the Offline Activation dialog. This dialog may also appear after
StresStimulus determines that there is no available connection to the internet.

F .
Off-line Activation Request I&J
Cifline license expiration

Pemanent Offdine Activation: The license will be locked on this machine for ts duration and
cannot be transfemed to another machine.

= Temporary Offdine Activation: Select the offline license’s latest expiration date. Only after this date
= the unexpired license can be transfemed to another machine.

Tuesday . January 10, 2017

Mzchine Description ({Optional)

Click "Save" to save your offline activation request file. Email this file to
support@stresstimulus.com. We will email you back a new license key for this machine
and the activation instruction.

Your off-line activation request will be processed if your online license was not activated
orwas deactivated.

[] | agree to bind StresStimulus instance to this machine.

Cancel

L.

First, select the offline license expiration. You can either select from the following options:

¢ Permanent Offline Activation: The license will be locked on this machine for its duration and
cannot be transferred to another machine.

o Temporary Offline Activation: Select the offline license's latest expiration date. Only after this
date the unexpired license can be transferred to another machine. This way the license can be
transferred to another machine at a later time.

Then check the checkbox to agree to bind the offline license to the machine and click the Save
Request File and save the license request file.

Finally, send the license request file to support@stresstimulus.com for processing.

Once your request is processed, you should receive your offline activation file. Copy the file into the
installation directory (for example %Program Files%\Stimulus Technology\StresStimulus) to finish
the offline activation.

INTRODUCTION - ACTIVATING LICENSE 11
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2 GETTING FAMILIAR WITH
THE USER INTERFACE

Load testing is an elaborate and time-consuming process that requires special knowledge and
experience. StresStimulus is designed to simplify its adoption not only for QA professionals and test
analysts but also for developers, IT personnel and other website stakeholders with limited or no
experience in load testing. In order to achieve this result, several design principles, discussed in the
next section, are applied.

2.1 Overview

The StresStimulus Ul follows several design principles targeted to make it easier to use:

1. Reflecting the testing workflow. The Workflow Tree is the centerpiece of the StresStimulus Ul.
Every step in the load testing process has a corresponding node on the Workflow Tree. This makes
it easier for users to navigate through a multitude of StresStimulus options in the correct order.

2. Mirroring the Test Object Model (TOM) hierarchical structure. StresStimulus stores internal
data as an object model, where objects are joined in parent-child and other relationships. For
example, a Test Case (a) is an object which can have one or several child objects Parameters (b),
each of which is associated with a particular request (c). This internal structure can be quickly
discovered because a Parameter node (d) is located under the Build Test Case node (e) in the
Workflow Tree (f) and also each Parameter node is subordinate to a specific request in the Test
Case Tree. The parent-child relationship of Ul elements corresponds to the TOM hierarchical
structure. Learning the Ul helps to better understand TOM and vice versa.

GETTING FAMILIAR WITH THE USER INTERFACE - OVERVIEW 12
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seorch s R BRPHQ BE(EEEE |€/@E 9 A MRun § [ Headers | Urand Query [Body |
s -~ @ Record Test Case... - i P | 5d B B AS @ =
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I S Load Agents =

- \R';Un Storage _cﬂDD$cntMa|n$...

#% Pass/Fail Configuration | _VIEWSTATEE...
4 Other Options __ASYNCPOST  true
. f Serpt Edor

.../ Run and Monitor Test..
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Test Case Tree imary: 6 | Dependent: 29 | All: Showing All: 35 StresStimulus Ent. Controller - An Easier Way to Load Test - v3.7.5256 beta © Stimulus Need help?

3. Consistency and uniformity. Common functions are implemented in the same way across all
Ul areas. After getting familiar with one area, a user can use them in other areas, reducing the
learning time. For example, the same Find control is used on every grid and treeview for searching
objects of different types. For more details, see Uniform Ul Elements.

4. Thinking of end-user. A special effort was made to avoid confusion as to what to do next. For
example, if you get lost and need to return back to the previously visited area, click Back on the
Workflow Tree toolbar several times until you return to the location you want to be at. This brings
the ease-of-use that is available in web browsers. Also, every control, parameter and configuration
option is accompanied by a description that appears on mouse-over in help boxes, tooltips or is
displayed on the bottom of the screen in the description area.

2.2 Standalone and Add-on Versions

The installer, by default, installs two versions of StresStimulus:
¢ Standalone version: implemented as a Windows application

e Add-on version: implemented as an add-on to Fiddler, a popular free web debugging proxy by
Telerik

Both versions have an almost identical feature set. The same Ul elements are encompassed in
slightly different layouts, as described in Ul Layout. Both versions use the same document format

GETTING FAMILIAR WITH THE USER INTERFACE - STANDALONE AND ADD-ON VERSIONS
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and can be interchangeably used to work with the same test. They also share the state and
configuration space. For example, after opening a test in the standalone version, it will appear in
the Recent list in the add-on version, and vice versa.

While very similar, each of the versions has its own benefits:
Standalone version benefits:
¢ Does not require Fiddler

e |s easier to use for non-Fiddler users due to less distraction from features unrelated to load
testing

Fiddler add-on version benefits:

e Tight integration with Fiddler allows to web debug and functional, performance and load test in
a single toolset.

o Fiddler features (such as multiple Inspectors, filtering sessions, timeline and auto-responders)
can be used to extend the load testing feature set. For example, it creates the ability to simplify
debugging and analysis of load tests.

Note: Standalone StresStimulus implements its own proxy listening on port 49386
(configurable from the Main Menu -> Options -> StresStimulus Options). It does not require
Fiddler to be installed, however, it can coexist with Fiddler. You can even run Fiddler and the
standalone version at the same time. Furthermore, when recording a test case in
StresStimulus, Fiddler will capture the same sessions because both proxies will be
automatically chained. However, while the standalone version is running, you can use Fiddler
but the StresStimulus add-on will not work.

2.3 UI Layout

The Standalone and add-on versions use the same layout consisting of three vertical panes (see
below):

e Central pane: Workflow Tree
e Left pane: Object area

¢ Right pane: Functional area

GETTING FAMILIAR WITH THE USER INTERFACE - Ul LAYOUT 14
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Standalone version Integrated version
55 Main Menu Fiddler Main Menu 55 Menu F. Main Menu
Main Tab Tab ” Tab Fiddler Toolba
W.T. Toolbar F. Tabs S5 Tab F. Tabs
Main Tab Tab Tab
W.T. Toolbar
Object pane . }
Workflow Functional pane Object pane
Tree (W.T.) Workflow Functional pane
Tree (W.T.)
Version / Help Bar
Version / Help Bar Fiddler Status Bar

In the diagram depicting the add-on version, the gray areas designate Fiddler Ul elements. The F.
Tab elements show multiple tabs included in Fiddler and its various add-ons.

See also: User Interface Reference

2.3.1 Workflow Tree Ul

The StresStimulus Ul interface is designed to reflect the load testing workflow. The centerpiece of
the Ul is the Workflow Tree, located in the center pane. It includes hierarchically organized
sections (nodes) for executing certain steps or functions in the load testing process. While moving
through the Workflow Tree from top to bottom, the user is guided to perform the necessary steps in
the proper order. For example, the top section of the Workflow Tree, Build Test Case (a), is used
for recording, configuring and verifying a test case. The middle section, Configure Test (b), allows
to setup load levels and other test run settings. Then, Run and Monitor Test (c) is used to execute
the test and Analyze Results (d) works with test results. This is the exact order in which load
testing is performed.

Some steps are necessary only in certain tests. For example, configuring load agents is needed

only in large-scale tests. Some other steps such as recording or running the test should be used in
every test. The easiest way to operate StresStimulus is to work your way from the top nodes to the
bottom nodes to ensure that all necessary steps are executed in the correct order without skipping.

Tip: If you need to return back to a previously visited node after navigating to other nodes,
click Back (e) on the Workflow Tree toolbar several times until you return to the node you
need. This helps novice users avoid getting lost while operating StresStimulus.
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® Record TestCase..
a
..M Aythentication
—=1} Source Variables
' # Extractors
= Datasets
&% Data Generators
F= Functions
X} Scriptable Vars
-.{P] Parameters
g Response Validators
.~y Verify & Auto-config...
. & Managing Test Case(s)
=/~ Configure Test
' &8 Load Pattern
(D TestDuration
@ Browser Type
i=ta Network Type
- Load Agents
—- %% Monitoring
: - KPI
2™ Windows Servers
A LinwyUnix Servers
2/ Load Agents
i3 Result Storage
ia® Pass/Fail Configuration
-4 Other Options
-=f Script Editor
Run and Monitor Test..
. 3 Analyze Results

2.3.2 Object (Left) Pane

StresStimulus stores load tests as a hierarchical Test Object Model (TOM). Every webpage, HTTP
session, extractor, parameter and validator is an object that is subordinate to its parent object and
may contain child objects. TOM is displayed in the left object pane. Objects can be presented in
one or two forms:

1. Test Case Tree with nodes corresponding to the TOM’s objects. The test case tree includes
a toolbar, a property grid that can be hidden and a status bar.
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Object (Left) Pane with Test Case Tree

Layout Example
T.C.T Toolbar
SS9 |72 X Q| . Find RREPEQIBREIES
l'.f;-i_gj
B 21_btnet/
. 2@ Response Extractors
Bty Mo (Rt ) - "/ Bxtractor AWEPDWULLTESMDKwNTKx...

= L‘j iwe_Ucla edu/IweClassSearch/Settings
= C9 #7. iwe Ucla edu/lweClass Search/Settings ?Userld=123123
=@ Request Header Parameters
ﬂ Accept-Language: {{Edractor}}
| (67 #8. binet/bugs aspx
[-[@] btnet/bugs.aspx
Property Grid (Optional [#-|@] btnet/bugs aspx
perty (Op ) el - froessrdomsp
(@] btnet/bugs.aspx

Test Case Requests anary 6| Dependent 10 |AII 16 | Errors 0 Showing Essential: 7

P.G. Description Line

Status Bar

2. Session Grid displays a certain subset of recorded or replayed session objects.

Object (Left) Pane with Session Grid

Layout Example
# Result Method  Host  URL Cortent... Request Respon -
11 200 GET _ binet /  texth. 274 2998 |
& 10 200 GET btnet  /bug_s... appl»cah 434 ama
=1 200 GET binet  /addpng image/p.. 447 982
=12 200 GET binet  /camer.. image/p.. 450 914
213 200 POST  btnet /bugs... text/h.. 1347 87137
214 200 POST  btnet /bugs... text/h.. 1347 87129

) ) 215 200 POST  binet /bugs.. text/h.. 1347 87284 |F

Session Grid d16 200 POST  bitnet /bugs.. text/h.. 1347 87142
22 200 GET binet  /binetcss text/css 278 390
Q3 200 GET binet  /binetcss ted/css 278 390
4 200 GET binet  /btnet_.. tedt/css 283 7741
s 200 GET btnet  /custom.. texdt/css 292 950
=e 200 GET btnet  Aavico... image/x.. 227 3514
L7 302 POST iwe.... /lweC... text/h... 709 637 T
ge 200 GET btnet  /bugsa.. text/html 445 84756 -
< | m | 3

Each pane displays one or several toolbars with buttons for performing various actions.
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2.3.3 Functional (Right) Pane

Each node on the Workflow Tree has a corresponding window or dialog box displayed in the right
functional pane when the node selected. The functional pane can be presented in two forms:

1. Property grid with or without object tree. Nodes (a) in the object tree and their properties (b)
correspond to the TOM'’s objects and their respective properties. For example, the Extractor node
and its Text Before property in the property grid (see User Interface Reference -> Extractors)
corresponds to the Extractor node and the Extractor's Text Before attribute (see Script Quick
Reference), respectively. The description of the selected property is displayed in the description
line on the bottom (c). The toolbar provides access to functional commands (d).

Layout

Functional Area's Toolbar

Cbject Tree (optional)

Property Grid (P.G.)

P.G. Description Line

2. Grid, report or graph.

Example
B (9|2 X Q| .Fnd AR QI8 E|E

= & #1. bnet/ .

# Extractor: Form Feld: '__ VIEWSTATE'.
—-¢&" #7. btnet/bugs.aspx
rd -

Name ValueExtractor

<option vakie="5">
Text After </option>
Qoturrence 1

Use HTML Decoding? No

Use URL Decoding? No

Retumad recorded vakie

Description

Text Before .

A text delimiter that occurs immediately before the value to be extracted. Tip: In the response
viewer below, select a string before the Extractor value and dick "Set the selected text as Text
Before”, If entering manually: for "new line”, use \n; for "Tab", use \t
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Functional (Right) Pane with grid report, or graph

Layout

Functional Area's Toolbar

Grid
or
Report
or
Graphs

Example

E- SSwep W0 Sl a7 Runring step losd 1o max Vi [N

m ~ [T 1! " i i)
: iR R "'.-1' i T
o o AR VRRY !‘9"
T Tg T N .

2.4 Test Wizard

v1

The Test Wizard is a helpful tool for an easy jump-start with StresStimulus. It guides a user through
all major steps of recording, configuring, running a test and presenting some major results. The

Test Wizard allows to complete a single load test with minimal or no knowledge of performance

testing or StresStimulus.

To launch the test wizard, click Record Test Case on the Workflow Tree (a) or click Test Wizard

(b) on the toolbar.

Additionally, the Test Wizard has the following benefits:

1. Expediting StresStimulus learning. While navigating through the Test Wizard steps, the

corresponding areas of the Ul are highlighted to indicate how to executed the same step without

the wizard. This simplifies StresStimulus adoption.
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< @ H @~ MRun 9 5= = Default Timeout (s): [120.0 | @ | ..Ffind B
RO PPN e o (st Cose 1
| -#y Authentication s - . % ]
—={} Source Variables & Tt - —
" Extractors
' Datasets
& Data Generators
S Functions i
. (X} Scriptable Vars i
{P] Parameters Configure Test Case
.. Response Validators
o Verily & Auto-config SETHAES Any discovered errors will be displayed after the Wizard is complete.
o Managing TestCase(s) Autocorrelation
- #F Configure Test
| -2 Load Pattem eiky]
(D Test Duration Configure Test (@) Run Verify (recommended).

@ Browser Type E
<& Network Type Load Pattern (") Do not run Verify and continue the Wizard. You can run Verify later.

5 Load Agents Test Duration
ko ,’_“:‘ﬂ;‘:’mg Think Time
2% Windows Servers Browser Cache
._\ Linwg/Unix Servers Run Test
o) Load Agents : =
i ResultStorage Analyze Resuits
#* Pass/Fail Configuration
-4~ Other Options [¥] Continue Wizard after Verify
) Script Editor
M Run and Monitor Test..

4 Analyze Results < Back ” Next > ] { Close

Verify Test Case

In the next step, Wizard will verify the test case to check if it is properly configured.
The test will run once with one VU.

2. Customizing the level of detail in the wizard. Initially, the wizard will guide you through all
relevant configuration steps. You have the option to skip certain wizard steps by selecting Do not
show... For example, you can skip configuring the target hosts list. The wizard will remember your
selection to skip the step next time.

3. Manual selecting wizard steps. The left wizard pane displays a step menu showing the
sequence of configuration steps. Typically a user will navigate through steps sequentially by
clicking Next. However, you can also click on the available step to change the normal execution
sequence to skip certain steps or to run a specific step. Unavailable steps are disabled. For
example, if the autocorrelation step was already completed automatically,

2.5 Uniform UI Elements

Common functions, provided below, are implemented the same way across all Ul areas. This helps
to reduce learning time and increase the productivity of the testing process.

1. Uniform operations with objects. Objects, such as pages, requests, transactions, extractors,
parameters, and validators are displayed in the hierarchical treeviews which support 5 standard
operations: Create, Edit, Delete, Move, and Clone. Operations with objects can be invoked either
from the toolbar buttons or from the context menu when right-clicking on the object. Both of these
options display uniformly designed icons. The icon examples are provided below. As an alternative
to the Move button, you can drag and drop an object to a new location.
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Object type Create Edit Delete Move Clone
Request 7 x Drag+Drop b
Page V4 x L £y

&
Extractor -4 7 F o Drag+Drop
Validator e 7 x Drag+Drop %
Transactions prg Vg x £ £
Loops e x 4 Ery

2. Uniform toolbar operations in object and functional areas. The following commonly used
controls are present in toolbars across all windows:

a. Searching content of displaying elements. The same Find control is placed in the rightmost
position of every toolbar to search content of every grid and tree view displaying objects of different
types. The Next and Previous buttons allow search in both directions.

|#e9e 27X . i @ RRK PHREES M|« WH ?FARn 0@l o K @ B | Default Timeout (s 1200 & @ | .Find RS
—_— - e
@ TestCase 1 = @ Record TestCase T o o Test Cax : =
3 se (Test Case 1
~ S 1Build Test Case|
- 7 Help Box - StresStimulus Timec;
5% #48. [.a/1 229 0fjs/gigya-sharebar minjs % Autentication G‘;"e t':;:te:“ed page|
5 #49_fennnexi/dam/assets/151225214521-popmpeifloar-mosaicdease B0 Sf“E’::’VE"a"“’ﬁ = .
& #50. fennnexifdam/assets/151226074105-surprise-adoption-reaciion Ll o 3] vwww, €.com/CL count.aspx | || § StresStimulus's timeout
& #51. fweather/getForecastfjson/10001/false/lUSNYS472 1 Dot Gasrs I Poce: niimber T slow responses to comp
o | ideovid T2l NNVideoB ; "
& 52| " ceoap |2 = Functions i © www.computer time exceeding the spec
(& #53. fads/enn/singles/cnn_entitement_01 Js’{,=l451141676540 1X) Scriptable Vars path / timed-out StresStimulus|
& #54 15 putin-hockey-small-11,jpg [ Parameters e 1 .
(& #55. fennnext/dam/assets/150904201041-putin-holds-a-catsmall-11 & Response Validators Think Time (s) T oul Sedions St
(&’ #56. jcnnnext/dam/assets/150830142131-01-putin-medvedev-small-11 v Verify & Auto-config The think time is a delay added at the end of the page to simul They are excluded from 1
& #57. 150831115 1p ising-0831-s # Managing Test Case(s) || requesting the subsequent page
& #58. el i deoapi NNVideoBoots... # Configure Test
5 53 fuslofasp Jasp json? ~2536 | Load Pattem - To change the 300 se(
(&7 #60. fennnext/dam/assets/150818165144-01-vladimir-putin-0818-sma (D TestDuration sier Way to Load Test - v3.7.5256 beta © Stimulus Technolog
/§ #61. fennnext/dam/assets/140204133630-01-vladimir-putin-cult-020. x - -
= Al Processes 1/25 D:/f C com/CL count.aspx

b. Expand / Collapse on every treeview. Expand and Collapse buttons are placed in the leftmost
position on every toolbar above object treeviews.

c. Object trees coupled with property grids. Treeviews of every object type are coupled with a
property grid, displaying every property, along with help information explaining the property
meaning and available options. The user can change values of all non-read-only properties. A
property grid is a uniform data entry mechanism for configuring most of the StresStimulus test
parameters.

d. Help boxes / tooltips for all controls. Every StresStimulus control and window has tooltips /
help boxes with brief instruction. Help boxes provide guidance through the load testing process.
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Tip: If you use help boxes infrequently, you can change their behavior to pop up on-click. To
do so, check the box in the Main Menu -> StresStimulus Options.

3. Copy read-only continent to the clipboard. Sometimes it is necessary to copy read-only
values displayed in the Ul into the clipboard. This information can be pasted while searching the
object model or documentation for a specific value or content. It can save time and prevent typos,
since no retyping is necessary. In StresStimulus, a value of every object, metrics and even
message content from grids, treeviews and message boxes can be selected and copied to the
clipboard.
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3 TEST STRUCTURE

A StresStimulus Test is a self-contained project comprising of elements defining a specific function
or step in the load testing process. The test can be saved and then reopened from the
StresStimulus Main Menu by opening the main project file with extension .ssconfig. The test
elements can be divided into 4 categories corresponding to the 4 top-level nodes on the Workflow
Tree:

« =H ¢ #RRn ¢
- ® Record TestCase..

T"ﬂ Build Test Case

-!-f" Configure Test

Workflow Tree

1. One or several Test Cases. Each test case includes:

e A sequence of recorded web sessions stored in a dedicated .saz file. Each web session
includes an HTTP request sent by the client and a corresponding server response to it.

e A set of objects, such as extractors, parameters, transactions, loops and validators, and their
properties stored in a .ssconfig file as an XML representing a hierarchical test object model
(TOM). A single .ssconfig file containing TOM for all test cases is created in a test.

¢ One or several optional datasets, each of which is stored in a separate .csv file. A dataset can
be used in more than one test case.

2. Test Configuration includes a set of objects defining test parameters such as a number of virtual
users, load pattern, test duration and test completion criteria. Test Configuration properties are
stored in the .ssconfig file as an XML a hierarchical object model.

3. Controls for running and monitoring Test.

4. Test Results for individual test runs. Each test run includes a test log along with collected
performance metrics stored in a SQL Server CE (compact edition) .sdf file.

Note: SQL Server can be used instead of SQL Server CE.
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The Test file set includes:

¢ Main configuration file: <TestName > .ssconfig.

e A subfolder with the same name <TestName>, located in the same folder, includes the
following files:

(@]

O

O

(@]

One or several session files <TestCaseName> .saz - one per test case.
Optional <DatasetName>.csv files - (one per dataset).
__Auth.csv file with test credentials (if applicable).

Optional <TestRunName-Timestamp>.sdf file - one per previous test run. You can
archive or delete some of the .sdf file to hide or delete unimportant run results.

The default location of the test files is %My Documents%\Fiddler2\StresStimulus. If you need test
versioning, save every test version with the new name or use your external versioning (source
control) tool.
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4 BUILDING TEST CASE

Search Building Test Case section

A test case is a set of HTTP/S requests generated by a user’s clicks or actions that represent a
specific usage scenario. The test case represents an impact to website performance induced by a
single user. In some load testing literature, a test case is called Script.

A test can have one or several test cases. Every test case is created and configured independently.
The test case can be instantiated in StresStimulus by:

e Recording browser or other web client actions as a new test case.
e Creating from a set of HTTP sessions captured by a proxy.

e Importing a test case from a different test.

e Opening a previously stored test.

All steps of recording and configuring a test case are performed on the Main tab on the first two
sections in the Workflow Tree: Record Test Case and Build Test Case.
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@ Record TestCase...
=E |
. ..M Authentication
i =-={} Source Variables
. - Extractors
- Datasets
4% Data Generators
- f= Functions
L.1X) Seniptable Vars
-@ Parameters
%% Response Validators
o Verify & Auto-config...
Loobe ‘ Managing Test Case(s)
-4 Configure Test
| |88 Load Pattem
(D Test Duration
4@ Browser Type
=t Network Type
. 4 Load Agents
. [=%% Monitoring
' L KPI
&% Windows Servers
~{) LinwgUnix Servers
. AY Load Agents
~-“§2 Result Storage
.a¥ Pass(Fail Configuration
-4~ Other Options
1 _f Script Editor
.-/ Run and Monitor Test..
- 4 Analyze Results

4.1 Recording Test Case

The first step in load testing with
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StresStimulus is to record a test case. A test
script is automatically created by recording a
user navigation scenario.

==

Recording Source

Select 'Add New Test Case' and enter its name or 'Replace Existing Test Case' (if
available a web browser and click Next or select another
recordin ick Record. To open a previously saved test, select the 'Open

The user's requests and server responses are Bstng Tt option and click Open
captured by a proxy and stored in
StresStimulus as test case objects.

New test case name:
O web Browser Internet Explorer
Non-browser applcation
Mobie device

Open exttng test

7] Group requests into pages

Note: The add-on version uses Fiddler's
proxy. The Standalone version uses its <ok || newr | [ cme
own proxy which can work side-by-side
with the Fiddler proxy.

To start recording, click Record Test Case in
the Workflow Tree. The Test Wizard will
display the Recording Source step.

Enter Test Case name (optional), then select
a recording source.

e To load test websites, select Web Browser,
then from the drop-down, select the
browser type and click Next. Browsers
installed on your computer will be on the
list. The following browsers are supported:
Internet Explorer, Firefox, Chrome, Opera,
Safari.

e To load test other client applications, such
as Silverlight or Flex, select Non-browser
applications, and then click Record.

e To load test mobile apps accessed from
external devices, select Mobile device,
then click Record.

e To open a previously saved test, select the
Open existing test and click Open.

e By default StresStimulus breaks down
requests into pages. You can disable
automatic page breakdown. To do so, un-
checked the Group requests into pages
box. This can be helpful when, instead of
tracking the performance of pages, you
prefer to track performance of transactions
which are used to group requests manually.
Disabling pages is also helpful when testing
Web services.
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411

Recording with Web Browser

If you selected a browser as a recording
source, the Test Wizard will display the
Browser Recording Settings step.
Enter initial URL and select a browser
cache option.

o If Private Mode is selected
(recommended), the private browsing
mode will be enabled, in which
browser cache is not used, so you
don't need to clear it. Some web
applications do not work in private
browsing mode. In this case, select
Normal mode. If you use any browser
except Internet Explorer, make sure
to clear cache (temporary Internet
files and cookies) before recording.
This is necessary to prevent the
browser from using cached data, in
which case, the proxy will not capture
that traffic or empty 304 responses
will be captured. Internet Explorer
cache will be cleared automatically
and selectively.

e Then enter the first transaction name
(optional) and click Record to launch
the web browser. If the browser is
running, a message will prompt to
close it first.

o [Ext[EF] During recording,
StresStimulus will take web page
screenshots. When you review your
test case, the screenshots are
displayed as you select the session
object on the test case tree in the

(&) Test wizard

Wekome
Record Test Case

Browser Settings

Browser Recording Settings
Configure the browser recording options and dick Recard to begin recording.
geted Hosts Open URL:
Browser cache
@ Private mode (don't need to dear cache)

Normal (must cear cache manualy)

First Transaction (optonal):

V| Take screenshots of pages
Record static content

[C<meck [ Recod | [ oose |

StresStimulus: Creating Test Case

‘6‘ You are about to create a new Test Case.
- Click "Replace Test Case" to replace the existing Test Case.
- Click "Add Test Case" to add a new Test Case to the existing Test.

- Click Cancel to go back.

Replace Test Case ] | Add Test Case I [ Cancel I

o

'l Pause GiStop @ | Swsrtmnsscion  §
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request properties view. These
screenshots can help you remember
how the page looked like before a
new click occurred. If you do not wish
to take screenshots, un-check the
Take screenshots of pages box.

If you use several monitors, then
in order to successfully capture
webpage screenshots, display the
recording browser on the same
monitor as StresStimulus.
Otherwise screenshots may not
come out correctly.

Typically static resources such as
images and style sheets have a very
little impact on website performance.
Therefore they are not recorded by
default. Excluding static resources
from performance testing allows to
emulate a greater number of virtual
users on the same hardware
resources. If you wish to record static
resources, check the Record static
content box.

If at least one test case already exists in
the Test, the following dialog will give a
choice to either replace the current test
case, or add a new test case.

After that the floating Recorder bar
will appear. StresStimulus is ready to
capture client actions from the
recording source. Click through the
application scenario that you want to
test. StresStimulus will record all user
actions.

During recording, the number of
captured sessions is displayed in the
recorder title bar. The list of captured
sessions will appear in the
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StresStimulus session grid (in the
standalone version) or in the Fiddler
grid (in the add-on version). If the
captured sessions counter in the
Recorder does not increment, check
Proxy Settings in Standalone Version.

To skip the recording of some pages,
click Pause inthe Recorder. To
continue recording, click Resume .

When recording is finished, click Stop
in the Recorder or in StresStimulus. If
you record in the browser, it will be
closed. A new test case will be created.
StresStimulus will filter out unrelated
requests from other browsers or non-
browser processes and will create a
test case.

Note: Filtering unrelated requests
is based on checking initiated
processes. Filtering may not work
when security software installed
on the test machine masks the
initiated processes (e.g.
Kaspersky security software
marks all requests as issued by
AVP process). To restore filtering,
disable such security software.

Note: StresStimulus supports
system proxy automatically. Some
companies use a proxy that
requires custom configuration. In
this case, the recorder may not
capture traffic by default.
StresStimulus will display an error
message recommending you
modify your proxy settings if this
occurs.
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4111 Proxy Settings in Standalone Version

The standalone version is designed to turn the proxy on automatically when you start recording and
remove the proxy when you close the recorder. This is necessary for the recorder to capture traffic.

While automatic proxy configuration works in most cases, sometimes it fails. In this case, the
recorder will not capture the traffic. There are several possible reasons for this. For example:

e There is a policy set that prevents the proxy from being changed
e Other software like security / networking / vpn / malware is resetting the proxy

In such cases, the proxy configuration should be completed manually. To do so, follow these
troubleshooting Instructions:

After you start recording in StresStimulus, it registers itself as the system proxy. You can verify that
StresStimulus is correctly configured by using the following steps:

1. Make sure you are in recording mode and the recorder window is visible.
o
& Pause @Stop § | Edfertmnsaction

i

Open Internet Explorer if it is not already open.

From Internet Explorer main menu, click Tools > Internet Options. In the dialog (a), select the
Connections tab (b). Click LAN Setting (c). In the dialog (d) click Advanced (e). By default,
StresStimulus proxy uses port 49386 (f).

4. |If the proxy is already specified correctly, then the proxy is correct. Otherwise, enter these
settings manually.
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Internet Opticns . @ | ® ]
| General ISemrity I Privacy | Content| Connections !!rograms I Advanced
D‘l T £ Tnds 4 _._-I |

> ~ Setup
Local Area Network (LAM) Settings . EE ;

Proxy Settings M

Servers

. To ensure the

!—J Type Proxy address to use Port Add YPN...
HTTP: 127.0.0.1 : 4’9386. Remove...
Secure: 127.0.0.1 : | 49386 Settings

FTP;

Socks:

[T use the same proxy server for all protocols

Exceptions
1 B Do not use proxy server for addresses beginning with:
E|
<oopbadk = -

Use semicolons { ; ) to separate entries.

[ oK ] l Cancel Apply

Tip: Port 49386 is the default StresStimulus listening port. You can change this port in
StresStimulus main menu Options > Options...

Checking Upstream Proxy Settings

If accessing a web application under the test requires using your company proxy, then
StresStimulus will try to automatically chain to it by reading system proxy settings. If the upstream
proxy information cannot be accessed through the system proxy, you need to select the Manual
Proxy Settings option and specify the company proxy host and port..
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In the main menu go to Options > Gateway Settings to open the StresStimulus Gateway Settings
dialog. Here you can select to use the system proxy settings, input manual proxy address and port,
Or Use No proxy.

StresStimulus Gateway (upstream proxy) Settings I&J

StresStimulus will automatically detemine your system’s promy settings and
use it as a gateway to send requests. You can manually change the
settings below.

@ System Prowy Settings recommended)

(™) Manual Proxy Settings

™ No Proxy

0K || Cancel

41.1.2 Upstream Proxy Settings in Standalone Version

If your web client is configured to use an upstream proxy, then during recording StresStimulus will
chain its proxy with the upstream proxy by reading system proxy settings. While automatic
configuration works in most cases, sometimes it fails because of restrictive security policies,
interference with other software or if the upstream proxy information cannot be accessed through

the system proxy.

In such cases, the upstream proxy configuration should be completed manually. In the main menu
go to Options > Gateway Settings to open the StresStimulus Gateway Settings dialog.

Select Manual Proxy Settings and specify a host and port. You can also select use the system
proxy settings or use no proxy.
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StresStimulus Gateway (upstream proxy) Settings I&J

StresStimulus will automatically detemine your system’s promy settings and
use it as a gateway to send requests. You can manually change the
settings below.

@ System Prowy Settings recommended)

(™) Manual Proxy Settings

™ No Proxy

0K || Cancel

41.1.3 Checking Proxy Settings

Fiddler automatically modifies default proxy settings as described in the Fiddler documentation.
However when StresStimulus is selected in Fiddler, the Fiddler proxy is disabled and default proxy
settings are restored. This is necessary to make sure that Internet traffic initiated by other
applications does not interfere with StresStimulus test traffic during the test run. Fiddler proxy
settings are re-enabled again after recording or when the user navigates to a tab other than
StresStimulus.

Note: If your company does not allow automatic proxy settings, enter proxy settings
manually. Change the port number to the Fiddler listening port 8888.

4114 Chaining to an Upstream Proxy

If the proxy settings described above are correct, but you still have issues with recording or
accessing your website, then the problem may be related to a company (upstream) proxy. If such
proxy is required for accessing relevant websites, then HTTP requests from the web browser that
travel through StresStimulus or Fiddler, must be routed to the Company proxy. Fiddler and
StresStimulus support automatic chaining to the upstream proxy. If the automatic chaining does not
work, then configure the upstream proxy chain manually. Use the StresStimulus add-on version, go
to Fiddler Tools > Fiddler Options > Gateway to specify your upstream proxy info.
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Fiddler Options x|

|Genera1| HTTPS I Connections | Gateway | Appearance I Extensions | Performance I Tools |

By default, Fiddler "chains" to the system's default proxy (Client -= Fiddler -= Gateway -= Web). These settings allow you
to override that behavior.

(") Use System Proxy (recommended)
() Automatically Detect Proxy using WPAD

@) Manual Proxy Configuration: .
. Proxy string: http=CorpProxy:80;https=5SecureProxy:80;ftp=ftpGW:80

. Bypass list: <local=;*.extranet.example.com;

") No Proxy

Show Current Gateway Info

Help Note: Changes may not take effect until Fiddler is restarted. OK l [ Cancel

If the options Use System Proxy and Automatically Detect Proxy using WPAD do not work, use
Manual Proxy Configuration (g).

Enter Proxy string on the first line in (h) the following format:
http=<CorpProxy>:<port>;https=<SecureProxy>:<secureport>;

Enter hosts that should be not routed through the Proxy on the second line (Bypass list) separated
by ll;ll (i)

Your corporate proxy and port information for HTTP and HTTPS protocols can be found in the
Internet Explorer -> Internet options -> Connections -> LAN settings -> Advanced (j). The hosts that

should bypass Proxy should be copied from the Exception list (k). Take a note of this information
when Fiddler is closed.
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| General | Security | Frivacy | Content| Connections | Frograms | Advanced|

- To set up an Internet connection, click

Setup.

. Local Area Network (LAN) Settings | 2@

Automatic configuration

Automatic configuration may override manual settings. To ensure
the use of manual settings, disable automatic configuration.

[] Automatically detect settings

D Use automatic configuration script

Address

Proxy server

Use a proxy server for your LAN (These settings will not apply to
dial-up or VPN connections).

Address:  com-proxy.com Port: 8011

Bypass proxy server for local addresses

r
Proxy Settings M
L 4 Servers
e
& Type Proxy address to use Port
RE]
HTTP: kom-proxy.com 8011
Secure: . COIM-Proxy.com 8011
ETP: COIT-proxy.com - 8011
Socks:
|| Use the same proxy server for all protocols
Exceptions .
& Do not use proxy server for addresses beginning with:
W=
<-loopback=> -
Use semicolons ( ; ) to separate entries.
oK J ’ Cancel
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Note: If IE uses an auto-configuration script file for configuring corporate proxy, configure it to
use the Fiddler proxy first. If the script is impossible to disable due to lack of permissions, you
may need to use a different browser for recording, such as FireFox.

41.1.5 Configuring Firefox

The StresStimulus recorder automatically routes web traffic from Firefox, however if it doesn't you
can set the settings manually.

In Firefox go to Tools > Options > Advanced. Select the Network tab.
Under Configuration, click Settings and select the Use system proxy settings radio button.

File Edit View History Bookmarks Tools Help

£x Options X 4

€ O Firefox about:preferences#advanced

Connection Settings

Configure Proxies to Access the Internet
No proxy
Auto-detect proxy settings for this network

Use system proxy settings

Manual proxy configuration:
HTTP Proxy:
Use this proxy server for all protocols
SSL Proxy:
ETP Proxy:
SOCKS Host:

SOCKS v4 SOCKS v5

No Proxy for:

Example: .mozilla.org. .net.nz. 192.168.1.0/24
Automatic proxy configuration URL:

Do not prompt for authentication if password is saved

Proxy DNS when using SOCKS v5

Cancel Help

In order to set up Firefox to capture HTTPS traffic click here.
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41.1.6 Automatic Clearing Cache in IE

When recording a test case from a web browser, using cache should be avoided to allow all
requests to be recorded.

The easiest way to do this is to select Private mode that will launch IE or other browsers in Private
Browsing mode. This way the browser will bypass the cache automatically.

(&) Test Wizard -t

Welcome Browser Recording Settings W

Record Test Case

Configure the browser recording options and click Record to begin recording.

Open URL: |

Browser cache

@ Private mode (don't need to dear cache)

(=) Normal (must clear cache manually)

First Transaction (optional):

[¥] Take screenshots of pages

Thiik dimie [ Record static content

< Back H Record |I Close

However, some websites and web applications don't work without the browser cache. In this case,
the cache must be cleared manually before recording starts.

To assist with clearing cache, the StresStimulus recorder has a browser cache settings shortcut
(available for Internet Explorer only). Click the Cache button in the recorder to bring up the cache
dialog.

\o) StresStimulus Recorder | 0 requests
& Pause GfiStop ¢ W

-

g
[
{=1]
mM
=
m

The recorder when working with Internet Explorer can automatically and selectively clear only
cached resources related to the tested websites. Such targeted cache clearing is faster and allows
to preserve other cached content.
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StresStimulus maintains a Clear Cache

Domain List. It includes names of the domains | @3 [EZE ¢ sowom

from which resources will be automatically

purged from the browser cache before
recording. To configuring cache clearing
options, click Cache (a) on the recorder. A
Clear Browser Cache dialog (b) will appear.
Follow these steps:

e Check the Clear box (c) to automatically
clear resources downloaded from the
domains on the list. The resources will be
purged from the browser cache before
recording.

o
@® [iPause @stop ¢

o) Clear Browser Cache ®

Clear cache for domains on the list

ViewEditDomainList @

@ (V] Clear automatically when the recorder starts (recommended)
. /| After recording add targeted domains to the list

Resources to clear
| Temporary Intemet files

/| Cookies

oK

e Click the View/Edit link (d) to access the
Clear Cache Domain list. This list can be
also accessed from the Main Menu ->
Hosts.

Note: The All hosts targeted during the
test recording are automatically added to
the Clear Cache Domain list, used for
automatic browser cache clearing.

e Check the After Recording box (e) to
automatically add new domains targeted
during recording to the Clear Cache for
Domain list. Next time the recorder will
clear these domains from the cache as well.

e Select resources (f) you want to clear:
temporary Internet files or/and cookies.

4.1.2 Recording from Other Sources

After the floating Recorder bar appeared, StresStimulus is ready to capture client actions from a

non-browser recording source such as Silverlight or Adobe AIR application or for mobile apps.
Navigate the tested application. When recording is finished, click Stop in the Recorder or in

StresStimulus. A new test case will be created.
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\_/ StresStimulus Recorder | 33 requests &J

@® || Pause @ Stop @ ? @ Cache.. ‘

Unlike recording from a web browser, where StresStimulus automates several service functions,
when recording from other sources, you are responsible to provide the following service functions
manually.

o Make sure that the test case is recorded from the beginning of the client session. All initial
steps, including session initiation information and login, must be captured. Otherwise, the test
case will be incomplete that will cause errors.

¢ If your non-browser or mobile application uses client cache, make sure to clear it before
recording. This is necessary to prevent the browser from using cached data, in which case, the
test case will miss some HTTP sessions.

e StresStimulus will capture sessions from all processes on the machine without filtering,
including unrelated to the test case sessions. During recording, close all browsers and other
unnecessary HTTP clients. After recording is complete, delete all unrelated sessions from the
test case.

o If you are recording from a mobile device and wish to add transactions during recording, you
must click the Start Transaction button to create transaction after typing the transaction name.

\_/ StresStimulus Recorder | 0 requests &J
‘ @ || Pause @ Stop @ 2 Start Transaction @ ‘
41.21 Recording from Mobile Devices

StresStimulus can capture traffic from a mobile app. All mobile devices which allow you to set a
proxy, such as an iPhone/iPad, Android, Windows phone or Blackberry are supported. The mobile
device has to be connected through Wi-Fi to the same network that the StresStimulus machine is
connected. In StresStimulus select Mobile from the record list. On the mobile device, set the
network proxy settings to point to the StresStimulus machine's IP and set the port to 8888 if using
Fiddler add-on or 49386 if using the standalone version (these are both the default ports and can
be changed).

For more information on configuring Fiddler to capture traffic from another machine, check this
source. Start navigating through a test scenario on the mobile device. When recording is finished,
click Stop in the Recorder or in StresStimulus. A new test case will be created.

4.1.3 Creating Transactions
[Ent[SP]
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A transaction is a set of sequential requests representing a meaningful step in a test scenario. It is
used to track performance characteristics of a specific business transaction that includes several
user actions. Transactions add another level of performance tracking in addition to requests and
pages.

You can define transactions while recording a test case or after the test case is created.

To create the first transaction, enter its name )
in the Test Wizard when prompted. ~
& Pause @Y Stop @ | Svertmnsacton @
To create a transaction during the recording,

enter the transaction name in the textbox on
the recorder and complete navigating through

transaction steps.

Entering a new transaction name will
designate the end of the current transaction
and the beginning of the subsequent
transaction.

To complete the current transaction without
creating a new transaction, clear the
transaction name from the box on the
recorder.

Repeat these steps to create more
transactions if necessary. You will be able to
modify any transaction property after of the
test case is created, as described in
Transactions section.

4.1.4 Recording HTTPS

By default, support for HTTPS is not enabled in StresStimulus or in Fiddler. Before testing your first
secure website, you need to enable support for HTTPS. This is a one-time process.

41.41 Enabling HTTPS in Standalone Version

In order to record HTTPS traffic, you need to trust the StresStimulus root certificate. This should be
done only once per machine. There are several ways this can be done.

During Installation

During installation the installer will prompt to trust the StresStimulus root certificate. Tick the Install
StresStimulus certificate for standalone version checkbox and click Next.
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o) StresStimulus Setup - Enable HTTPS Recording = *

An Easier Way to Load Test

T

Recording test cases via HTTPS requires a certificate. Your system does not have
some of the required certificates. In the next step, you will be asked to confirm the
installation of StresStimulus Recording Root Certificate for the standalone version
and/or DO_NOT_TRUST_FiddlerRoot certificate for the add-on version.

Mote: Installing these certificates is a safe operation that does not compromise
your computer's security. To read more, click here.

If you do not wish to install the certificate(s), uncheck the boxes below (you can
install them later). However, recording test cases may not work.

Install StresStimulus certificate for standalone wversion
[] install Fiddler certificate for add-on version

< Back Next > Cancel

A Windows confirmation dialog will appear next, where you can confirm that you trust the root
certificate upon which it will be added to trusted Certificate Authorities.
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Security Warning

You are about to install a certificate from a certification authority (CA)
% claiming to represent:

StresStimulus Recording Root Certificate

Windows cannot validate that the certificate is actually from
"StresStimulus Recording Root Certificate”. You should confirm its
arigin by contacting "StresStimulus Recording Root Certificate”, The
following number will assist you in this process:

Thumbprint (shal): 8FOE4F3T 95970164 66535E69 E1942490 FDEMMDSE

Warning:

If you install this root certificate, Windows will automatically trust any
certificate issued by this CA. Installing a certificate with an unconfirmed
thumbprint is a security risk. If you click "Yes" you acknowledge this
risk.

Do you want to install this certificate?

es Mo

If you are also installing the StresStimulus Fiddler addon, you can also install the Fiddler
Certificate root the same way by ticking the Install Fiddler certificate for add-on version
checkbox. You will get another Windows confirmation dialog to confirm trusting the certificate.

In the Application

If you chose not to trust StresStimulus root certificate, you can trust it inside StresStimulus
application.

In StresStimulus menu go to Options > HTTPS... In the dialog, tick the Enable testing over
HTTPS checkbox. The same Windows confirmation dialog will appear as above. Click Yes to trust
StresStimulus certificate.
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Manually Enabling HTTPS

Sometimes the above two methods may not work for various reasons, including security settings. If

this is the case, then your HTTPS traffic will not be captured. To fix this issue, the certificate trust
should be enabled manually.

First, you need to export StresStimulus root certificate. In the StresStimulus main menu go to
Options > HTTPS... to open the HTTPS options dialog.

Click the Export Root Certificate button and in the save file dialog, provide the certificate save
location.

StresStimulus HTTPS Options ot

[+] Enable testing over HTTPS

Check the checkbox above to enable SSL traffic decrypbon required for testing secure applications
StresStimulus Cerlificate will be added to the Certificate Authonty and installed. A Windows confirmation
dialog will appear next, where you can confirm that you frust the StresStimulus Certificate

Uncheck the checkbox above to uninstall the StresStimulus Certificate

To enable recording HTTPS traffic with Firefox, StresStimulus Certificate should be added to Firefox
manually. Chck the button below to export StresSbhmulus Cerificate. For more information, read this article

here

Export Root Certificate oK

Open Internet Explorer and in the main menu go to Tools > Internet Options.

In the Internet Options dialog select the Content Tab and click the Certificates button.
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Internet Opticns I.? L =

| General I Security | Privacy | Content | Connections | Programs | Aduanced|

Family Safety
Control the Internet content that can @' Family Safety
" be viewed.
Certificates

Use certificates for encrypted connections and identification.

Clear 55L state Certificates [ Publishers
AutoComplete

AutoComplete stores previous entries

on webpages and suggests matches
for you.

Feeds and Web Slices

Feeds and Web Slices provide updated
2

content from websites that can be
read in Internet Explorer and other
programs.

CK l ’ Cancel Apply

In the certificates dialog, select the Trusted Root Certification Authorities tab and click the
Import... button.
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Certificates I _EE _j

Intended purpose: <All= -

Intermediate Certification Authorities | Trusted Root Certification Authorities

Issued To Issued By Expiratio...  Friendly Mame o
&4 AddTrust External ... AddTrust External CA...

[Zlamerica Online Roc... America Orline Root ... 11f19/2037  America Online R...
@Balﬁmore CyberTru... Baltmore CyberTrust... 5/12/2025  Baltimore Cyber...
Slcertum ca Certum CA 6/11/2027  Certum

@Class 1 Primary CA Class 1 Primary CA Tfaf2020 WoSign 1339

[S]Class 2 Primary CA Class 2 Primary CA Ffaf2019 CertPlus Class 2.

[Z]Class 3 Public Prima... Class 3 Public Primary ...  8/1/2028 VeriSign Class 3 ...
COMODD RSA Cert... COMODO RSA Certific... 1/18/2033 COMODO
|ZlCopyright (<) 1997 ... Copyright () 1997 Mi...  12/30/1999 Microsoft Timest... ~

Certificate intended purposes

Server Authentication, Client Authentication, Secure Email, Code Signing, Time
Stamping, Encrypting File System, IP security tunnel termination, IF security
user

Learn more about certificates

View

Follow the certificate wizard. In the second step, specify the file path of the previously exported
certificate. Click next until the wizard completes the import.
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"
Certificate Import Wizard &

File to Import
Specify the file you want to import.

File name:

the expnrted certificate file paﬂﬂ]

Mote: More than one certificate can be stored in a single file in the following formats:
Personal Information Exchange- PKCS #12 (.PFX,.P12)
Cryptographic Message Syntax Standard- PKCS #7 Certificates (.P7B)
Microsoft Serialized Certificate Store (L55T)

Learn mare about certificate file formats

< Back ][ Mext = ][ Cancel

If you are using Firefox browser for recording then click here to see how to enable HTTPS in
Firefox.

4.1.4.2 Enabling HTTPS in Fiddler Version

In order to record HTTPS traffic, you need to trust the Fiddler root certificate. This should be done
only once per machine. There are several ways this can be done.

During Installation

During installation the installer will prompt to trust the Fiddler root certificate. Tick the Install
Fiddler certificate for add-on version checkbox and click Next.
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o) StresStimulus Setup - Enable HTTPS Recording = *

An Easier Way to Load Test

T

Recording test cases via HTTPS requires a certificate. Your system does not have
some of the required certificates. In the next step, you will be asked to confirm the
installation of StresStimulus Recording Root Certificate for the standalone version
and/or DO_NOT_TRUST_FiddlerRoot certificate for the add-on version.

Mote: Installing these certificates is a safe operation that does not compromise
your computer's security. To read more, click here.

If you do not wish to install the certificate(s), uncheck the boxes below (you can
install them later). However, recording test cases may not work.

[] install Stresstimulus certificate for standalone version
Install Fiddler certificate for add-on version

< Back Next > Cancel

A Windows confirmation dialog will appear next, where you can confirm that you trust the root
certificate upon which it will be added to trusted Certificate Authorities.
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Security Warning

You are about to install a certificate from a certification authority (CA)
% claiming to represent:

-

DO_MOT_TRUST_FiddlerRoot

Windows cannot validate that the certificate is actually from
"DO_MNOT_TRUST_FiddlerRoot”, You should confirm its origin by
contacting "DO_MNOT_TRUST _FiddlerRoot". The following number will
assist you in this process:

Thumbprint (shal): 447CBE15 AESBAETZ TZB3FECS DADFIBGA 85158457

Warning:

If you install this root certificate, Windows will automatically trust any
certificate issued by this CA. Installing a certificate with an unconfirmed
thumbprint is a security risk. If you click "Yes" you acknowledge this
risk.

Do you want to install this certificate?

es Mo

You can also install the StresStimulus Certificate root the same way by ticking the Install
StresStimulus certificate for standalone version checkbox. You will get another Windows
confirmation dialog to confirm trusting the certificate.

In Fiddler

When using the add-on version, Fiddler should be configured to decrypt HTTPS traffic. Follow
these steps:

1. In Fiddler's main menu select Tools -> Fiddler Options and click the HTTPS tab.
2. Check three boxes:

o Capture HTTPS CONNECTSs
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o Decrypt HTTPs traffic

o lgnore server certificate errors and click OK
3. Restart Fiddler

4. If the recorder was open, click Close Recorder and then re-open it from StresStimulus.

Note: Fiddler uses a "man-in-the-middle" technique in order to decrypt HTTPS traffic. For
more details check this source.

Sometimes after enabling HTTPS and with Fiddler running, secure pages do not appear in the
browser and an error message is displayed instead. In some cases, this happens because the
Fiddler certificate was created using incorrect settings. Make sure the MakeCert engine is used to
generate the certificates. For more information click here.

Fiddier Options (5]
| General| HTTPS | Connections | Gateway | Appearance | Extensions | Performance | Tools |

Fiddler is able to decrypt HTTPS sessions by re-signing traffic using seff-generated certificates.

[¥] Capture HTTPS CONNECTS Certificates generated by

v Fiddler. DefaultCertificateProvider
[¥] Decrypt HTTPS traffic

Certificate Creation Preferences E‘

...from al processes vI
[#] Ignore server certificate errors (unsafe) _E_nalne:
- [ Clear s fEa=e l
[] Chedk for certificate revocation CertEnrall

Current Configuration

Skip decryption for the following hosts: e i ntane 5

ValidFrom: 366 days ago
HashAlg-Root: SHAZ56
HashAlg-EE: SHA256

ExtraParams-Root:

ExtraParams-EE:
Export Root Certificate to Desktop ] rates

Changes will require restart. After

e
Help Note: Changes may not take effect until Fiddler is rs Cancel

In some cases, the error pages displayed in the browser because your Web server uses HTTPS
protocols that are not enabled in Fiddler by default. after installation, Fiddler is configured to
support SSL3 and TLS1.0. For example, if your server uses TLS1.1, then to add this protocol, click
the Protocols link and in the appeared dialog append the missing protocol.
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Fiddler Options (=]
| General| HTTPS | Connections | Gateway | Appearance | Extensions | Performance | Tools |

Fiddler is able to decrypt HTTPS sessions by re-signing traffic using seff-generated certificates.

[/] Capture HTTPS CONNECTS Certificates generated by
Fiddler.DefaultCertificateProvider
[/] Decrypt HTTPS traffic

L]

I...from all processes 'I

[] Ignore server certificate errors (unsafe)

[] Check for certificate revocation Protocols: <client=; ssl3;tls1.0
Skip decryption for the following hosts: Learn about decryption and certificate errors...
HTTPS Protocols |§|

Select the HTTPS protocol versions allowable for server connections.
Export Root Certificate to Desktop Valid tokens are: <client=; ssl2; ssi3; tis1.0; tis1.1; tis1.2

Help Note: Changes may not take effect u <dient>; sl3; ts1.0; ts1.1

OK ] I Cancel

41.4.3 HTTPS on mobile devices

When recording HTTPS traffic from mobile devices the first step is to download the StresStimulus
root certificate. You need to install the root certificate only once on a device.

Standalone version

1. On the mobile device, open a browser and navigate to the
http://[{StresStimulus_IP}:{StresStimulus_Port}/root.cer

a. StresStimulus_IP is the IP address of the machine that has StresStimulus running
b. StresStimulus_port is the listening port of StresStimulus, 49386 by default.
2. Accept all the prompts to add this certificate to the trusted repository list.

3. Navigate to the website or app you want to test.

Fiddler a dd-on version
o ForiOS devices: section Decrypt HTTPS Traffic from iOS Devices in this article.
e For Android devices: section Decrypt HTTPS in this article.

41.4.4 Troubleshooting HTTPS issues

Sometimes during recording, HTTPS pages do not appear in the browser and an error message is
displayed instead.
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In some cases, this happens because a required security protocol is not enabled. For example, the
web server uses a security protocol such as TLS 1.2 which by default is not enabled in Fiddler (or
StresStimulus). This situation is described here.

To fix the situation, follow these steps:

1. Make sure that you have installed the latest version of Fiddler 4. Fiddler 4 is available here
2. Start Fiddler

3. Hit Ctrl+R to bring up the custom rules editor.

4

. In the appeared script, find the "OnBeforeRequest" method and add the following line inside:

oSession["x-OverrideSslProtocols”] = " ss13;tls1.0;tlsl.1;tls1.2";
5. Save the script

6. Use the StresStimulus add-on version. Try recording the test case with HTTPS
pages again

4.1.4.5 Capture HTTPS traffic from Firefox

First, export the StresStimulus certificate. In the StresStimulus main menu go to Options >
HTTPS... to open the HTTPS options dialog.

Click the Export Root Certificate button and in the save file dialog, provide the location where you
want to save the certificate.

StresStimulus HTTPS Options X

[w] Enable testing over HTTPS

Check the checkbox above to enable SSL traffic decryplion required for testing secure applications
StresStimulus Certificate will be added to the Certificate Authonty and instaled. A Windows confirmation
dialog will appear next, where you can confirm that you trust the StresStimulus Certificate.

Uncheck the checkbox above to uninstall the StresStimulus Certficate:

To enable recording HTTPS traffic with Firefox, StresStimulus Certificate should be added to Firefox

manually. Click the button below to export StresStmulus Cerlificate. For more informalion, read this article
here

Export Root Certificate OK

In Firefox go to Tools > Options > Advanced. Select the Certificates tab. Click the View
Certificates button. Go to the Authorities tab.

Click the Import button and provide the saved certificate's location.
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File Edit View History Bookmarks Tools Help
1k Options X G

€ O rirefox aboutpreferences#advanced ¢

v1

Certificate Manager

Your Certificates People Servers Authorities Others

You have certificates on file that identify these certificate authorities:

Certificate Name Security Device

v AC Camerfirma 5.A.

Chambers of Commerce Root - 2008 Builtin Object Token
Global Chambersign Root - 2008 Builtin Object Token
~AC Camerfirma 54 CIF AB2743287

Chambers of Commerce Root Builtin Object Token
Global Chambersign Root

vACCY

Builtin Object Token

ACCVRAIZ1 Builtin Object Token

lete or Distrust...

In order to enable HTTPS in Firefox for Fiddler, refer to this link
http://docs.telerik.com/fiddler/configure-fiddler/tasks/firefoxhttps.

4.1.5

The following table will assist you with troubleshooting your recording problem.

Troubleshooting Recording

Standalone Version
IE or Other Clients

Add-on Version
IE or Other Clients

Troubleshooting Proxy
Settings

Proxy Settings in
Standalone Version

Troubleshooting Proxy
Settings

Proxy Settings in
Fiddler Version

Troubleshooting
HTTPS Settings

Enabling HTTPS Troubleshooting HTTPS

Settings

Enabling HTTPS in
Fiddler Version

Firefox

Firefox

Troubleshooting Proxy
Settings

Configuring Firefox Troubleshooting Proxy

Settings

Configuring Firefox for
Fiddler

BUILDING TEST CASE - RECORDING TESTCASE 53



User Guide v1

Troubleshooting Capture HTTPS Troubleshooting Capture HTTPS Traffic
HTTPS Settings Traffic from Firefox HTTPS Settings from Firefix in Fiddler

4.2 Other Methods of Creating Test
Case

4.2.1 Open test

To open a previously saved Test, select Open Test (a) or Recent Tests (b) from the StresStimulus
Main Menu. From the Select Recording Source step in the Test Wizard, select Open Test.

o/ StresStimulus — Test: computerstoreaddaccount.ssconfig / Test Case: Test Case 1

Options Help

[z Open Test @@ cr+0 | QEEGEHM Y i Main I

= Save Test Ctrl+5 |f i@« EE| 9 A MRun 9 TestCases | TestCase Groups |
Save Test As . S [ 7
Close Test p[Skms[Kam\s]normahze css r ; Record Test Case =R & Q Find &8
/Skins/Kartrisffoundation.css =88 Build Test Case .—g— =
N . Recent Tests hyskins/Kartris/general.css uthentication ﬁ tCase | (weight 1) [Unlocked for changes f view]
i /Skins/Kartris/custom.css =={} Source Variables ElTe Help Box - Multi-Test Cases .
Exit /Skins/Kartris/sections.css = / Extractors =
& #7. www.computerstore. com/Skins/Kartris/template css w Datasets ' Mulii Test Cases are used to emulate different categories
-5 #8. www.computerstore.com/WebResource axd?d=_nXAcZnlq2 {5 Data Generators of users.
o 57 #9. www computerstore.com/JavaScrip/AdapterUtils js f Functions
(5 #10 www comp com/JavaScrip wAdapter js {P] Parameters - Test Cases are executed concurrently.
6 #11 iterst SeriptR d?d=z1Ui595 “& Response Validators
“ A ST RS St o 2 - VUs are distributed between the Test Cases proportionate
< #12 www comp com/JavaScrip s v Verly & Auto-carfig i to their Mix Weight properties
o #13. wwwcomputerstore.com/ScripiResource axd?d=0_9akQ2: ;‘ Name gl propethes.
bt 3 3 = (=] Configure Test Descri . "

Lrg #14. www comp com/JavaScriptiwebk JSQ w. Py Logad Pattemn M\xWe; - To start configuring or reviewing the selected Test Case,
(& #15 www computerstore.com/ScriptResource axd?d=V67Rywv D TestD | double-click it o click "Click to view " button on the toolbar.
<§7 #16.www computerstore.com/ JavaScriptk26000/modernizr js @ esthupion After that the entire Build Test Case section on the Workflow
(& #17 www.computerstore.com/JavaScrip/k26000/jquery js Browser Type Tioe wil B assacluledwith His Tesd Caia.
57 #18. www computerstore.com/JavaScripyk26000/foundation.mir =& Network Type
(6 #19. www.computerstore.com/default aspx?_TSM_HiddenField, % 1 Load Agents Note: Selecting the Test Case as Current, does notimpact
(& #20. www.computerstore.com/JavaScripk26000/fasiclick js %% Monitaring concurrent execution of multi-test cases.
(57 #21. www computerstore.com/Skins/Kartris/Images/logo.png i KPI

4.2.2 Import from another test

To import Test Cases from another Test, in the Managing Test Case(s) section (c), click Import
Test Cases From Another Test (d) on the toolbar and then select a .ssconfig file and click Open.
All test cases from the selected test will be imported into the current test. All test objects will be
copied into the .ssconfig file of the current test, and all .saz files with sessions will be copied into
the current folder.

Tip: If you need to import some, but not all test cases, after import, delete the test cases you
do not need.
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4.2.3 Import session file

To import a previously saved session file, in the Managing Test Case(s) section, click Open a
session file as a Test Case and select a Fiddler file (.saz) or HTTP archive file (.har). The
selected file will be imported as a new Test Case.

23 Main ]
@« EH ¢ AMRun ¢ Test Cases | Test Case Groups

- @ Record TestCase.. t} (o - ¢ 9 Find %8
B8 Build TestCase

~®g Authentication
=-={} Source Variables
-.# Exfractors
_T‘N Datasets
{75 Data Generators
i = Functions
-[P] Parameters
----- g Response Validators
-§H Verify & Auto-config...

424 Clone test case

To clone the selected Test Case, in the Managing Test Case(s) section, click Clone Test Case (f)
on the toolbar.

4.2.5 Add additional sessions to the existing or new test case
To create a test case using sessions captured in the session grid or add to existing test case,

1. Capture sessions in Fiddler or Load Archive or Import Sessions into Fiddler. Or in standalone
version use the composer to create a session.

In the Sessions grid, select the sessions.

Right-click and in the context menu under StresStimulus Commands, click Create Test Case
to create a new test case or Add to Test Case to add selected sessions to the test case.
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4.3

4.3.1

# Host Content-Type Result Protocol URL
e & ininot chtecctany i A e HTTP
iy Decode Selected Sessions 200 HTTP frest/mywork/atest/status/notifica
4 = 200 HTTP frest/mywork/latest/status/notifica
i ¥ AutoScroll Session List 200 HTTP frest/quickreload latest/78643257:
4 o » | 200 HTTP frest/quickreload/atest/ 72749067
i » 200 HTIP frestjquickreioad latest/ 78643297
i Sl 200 HTTP frest/quickreioad latest/ 78643297
§ Remove Y| o200 wTTP frest/mywork/iatest/status/notifica
4 200 HTTP frest/mywork/latest/status/notifica
£ Comment... M ;
U 200 HTTP frest/quickreload fatest/ 72749062
y Mok Y| o200 wrTe frest/quickreload/latest/ 78643292
i Replay Y| o200 wTTP frest/quickreload latest/ 78643297,
i Select L3 200 HTIP Jrest/quickreload flatest{ 72749067
4 200 HTTP frest/quickrebad/iatest/ 78643297
4 200 HTTP frest/mywork/latest/status/notifica
i 200 HTTP frest/mywork/latest/status/notifica

Unlock For Editing F2

Inspect in New Window... Shift+Enter

[© Suessimuius Commands | CreotelesiCase |
= Add to Test Case
Properties.. Alt+Enter Remove from Test Case Ctrl+Del
Show/Hide Dependent
& Mark Selected Sessions as Primary
& Mark Selected Sessions as Dependent
Show matching Test Case Session(s)
- Compare with matching Test Case Session

Post recording steps

Purging requests to unwanted hosts

Some websites use third party web services (such as Google Analytics) that should be excluded
from the load test. Also, during recording, a web browser add-on may generate unrelated traffic that

also should be excluded.

When Test Wizard reached the Targeted Hosts step, a list of hosts accessed during the recording

will be displayed.

Note: Requests to the hosts added to the Excluded Hosts List before the recording, will be

automatically deleted.

Tip: You can also display the Test Case Hosts dialog by clicking Hosts on the Test Case

Tree toolbar.
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H=|9 Q|2 K| .Find LRI @ & E EE I8 ¢
[:;t{’ #98. [rw/dc/41205/5237339/ddm/ad)/N553.ae.cnn/B3316852.11939104
g sa{f sal} Hosts

[~ P J Y b

There are two ways to remove requests to the unwanted hosts.

e Manual purging. To delete sessions sent to hosts which do not require testing, from the test
case, in the Test Case Hosts list, check the boxes (a) on the left of the host names and click
Delete (b) on the toolbar.

\_/ Test Wizard &J

Welcome Targeted Hosts
Record Test Case
Browser Settings This is a list of targeted hosts in the test case. Select and delete all unwanted hosts
Configure Test Case .(e. . www.google-analytics.com). Click on the yellow bulb for more...
e °
Content-Types Foct s "
AT ocorion — e 29 =
Verify 0 ZClDelete It_he Ilzzlequests to the selected hosts 25 =
Configure Test [ cdn.ciicktale.net 4 (4
Load BAttemn cdn.optimizely.com 1
e ] i.;dn.turner.com 16
[] widgets.outbrain.com 2
Think Time [¥] a.postrelease.com 1
Browser Cache a [¥] wwwe.ugdturner.com 1
Run Test |1[#] cdn.krxd.net 3
Analyze Results [¥] cdn3.optimizely.com 1
D hpr.outbrain.com 1
[] www.googletagservices.com 1
<Back || Next> || dose

Tip: Hosts that do not need to be tested often have a smaller number of sessions. To locate
such hosts, sort the Test Case Hosts list by the Session column (c) which displays the
number of captured sessions per host.

e Automatic purging. After every re-recording, sessions which target unwanted hosts should be
deleted again. To automate this process, StresStimulus maintains the Excluded Hosts List.
Requests to these hosts will be automatically deleted in subsequent recordings. To add the
selected hosts to the Excluded Hosts List, click the button (d) on the toolbar. To edit the
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Excluded Hosts List, click the button (e). You can access the Excluded Hosts List from
Stimulus Main Menu -> Host/Content-types -> Excluded Hosts. This list can have the full host
name or host name with wildcards.

4.3.2 Purging sessions with unwanted content types

Certain web resources create little impact on website performance and can be excluded from the
load test. You can filter out HTTP sessions with certain content types that you aren't interested in
testing.

When Test Wizard reaches the Content-Types step, a list of hosts used in during the recording will
be displayed.

Note: Sessions with the content types added to the Excluded Content Types List before
the recording will be automatically deleted.

Tip: You can also display the Content Types dialog by clicking Content Types on the Test
Case Tree toolbar.

= 9|2 K| .Find %R ¢ & EEEEV?

=88 estore-sample.stresstimulus.com =

i-[a] Your store Content-Types i

:’ Computer
| B¢ #34 [computers
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(o) Test Wizard —
Content-types
. This is a list of Content-types in the test case. Select and delete all unwanted types
Configure Test Case .(e& gages), Click on the yellow bulb for more...
Targeted Hosts %tV K 9
s et 7
Autocorrelation ] appMDelete the sessions with the selected content types‘30
Verify [] text/javascript 24
Configure Test | [¥] image/png 24
Load Pattern . |r-_j text/x-json 1
Test Duration :%—I |ma?el ]tpegj :8
i || application/json
Think Time B text/plin 5
Browser Cache ["] image/gif 44 =
Run Test ["] appiication/x-shockwave-flash 12
Analyze Results [_j' application/xml 1
[] text/xml 10
[¥] video/fam )
< Back “ Next = ‘ | Close

There are two ways to remove sessions with unwanted content types.

e Manual purging. To delete sessions from the test case with content types that do not require
testing, in the Content-type filter list, check the boxes (a) on the left of the content types
names and click Delete (b) on the toolbar.

e Automatic purging . After every re-recording, sessions with unwanted content types should be
deleted again. To automate this process, StresStimulus maintains the Excluded Content Type
List. Sessions with content types from this list will be automatically deleted in subsequent
recordings. To add the selected content types to the list click the button (c) on the toolbar. To
edit the Excluded Content Type List, click the button (d). You can access and edit the
Excluded Content Type List after the recording from Stimulus Main Menu -> Host/Content-types
-> Excluded Content-types. This list can have the content type or content type with wildcards.

4.3.3 Running Autocorrelation

After the test case is recorded, the test wizard will offer to create autocorrelation parameters. They
are necessary to avoid many test errors.
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) Test Wizard u

Welcome Auto-Correlation Setup g

Record Test Case

Browser Settings Auto-correlation parameters are necessary to avoid many test errors. To create
Configure Test Case them, StresStimulus ‘..Ni" scan the test case without execution. Any existing and
Targeted Hosts deleted auto-correlation parameters will be re-created.

Content-Types (@ Create auto-correlation parameters (recommended).

() Do not create auto-correlation parameters.
Verify
Configure Test
Load Pattern
Test Duration
Think Time
Browser Cache
Run Test

Analyze Results

<Back || Next> || ciose

To create autocorrelation parameters, StresStimulus will scan the test case without execution. Any
existing and deleted autocorrelation parameters will be re-created.

.
(_J Running Autocorrelation — =

StresStimulus Running Correlation Finder...

Analyzing Session #64

[ > Skip ] [@Abon ]
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Note: Sometimes scanning certain large request can be time-consuming. Click Skip to
interrupt scanning of the current request. The interruption might not be immediate.

Or click Abort to stop the autocorrelation operation. Stopping the scan might not be
immediate as well.

To rerun autocorrelation at anytime, click Test Wizard on the Workflow Tree toolbar.

it Main I

@« =#HEH 0..Run ?

- @ Record Test

4.3.4 Getting Familiar with the Test Case

4.3.41

A test case can be presented as a Test Case Tree (a) or a Session Grid (b), as shown below.
Test Case Tree can be displayed on the left pane (a) or on the right pane (c)

Test Case Presentation

& #51 fdigital-downlo.

ads

(§? #52. fcontenyimages/thumbs/0000076_single-ladies-put-a-ring-on-...
/& #53 fcontent/images/thumbs/0000075_poker-face_125 jpeg
& #54 jcontentimages/thumbs/0000077_the-batie-ofos-angeles_12

=¥ Windows Servers
A LinugUnix Servers
& Load Agents

2 Result Storage

& #55 [jewelry #+ Pass/Fail Configuration

& #56. | | 12 f gme. C;pdhans
(5 #57. 3_di E _125jp. J Seript Editor i
By P Hannis-bracelsl 175, M Run and Monitor Test
L #59 71_vintage-sty 4 Analyze Results

5 #60.[Themes/DefaultClean/C o

£ [8] Your store. Gift Cards

*=8

> StresStimulus - Test: e-store.ssconfig / Test Case: estore-sample.stresstimulus.com = =)
File Options Help
$= (9|2 K| .Find AR PREGEEBEHY? i Main |
= M estore-sample stiesstimulus.com i3 o0 Zie mE @A Rrn ¢ 9
ﬁ 3% Compute e ® Record TestCase. Objectype Page =
& #34_jcomputers # EditPage =1 - |Build Test Case . :i-,at estore-sample stresstimulus.com
J #35 feontenyimagd &8 Clone P: #y Authentication Path [computers
£ #36 o i () Source Variables Query
b X Delete Item(s) Del # Extraciors Title Your store. Computers
& #37. feontentimage 2 Cikackon e 3 I
#38 fconte: rd i ] URLs 5 =
L %mm’:"a:imi .7 Create Transaction £ Data Generators Request Size (KB) 22
ik &y Cresteloop # Functi Response Size (KB) 206
& #39.felectronics e unctions se ;wm e
«§ #40_feontentimage 4 Move Up Ctrl+Up @ ;a::E:I;\eVans — (s)‘ s; 4
| G ninend§ osepown crebown 9 “% Respanse Valdators Think Time (5) 9923 N
b :;M;Tz‘ﬁ: A:.:wa’&::: &, ShowProperties @ + Verify & Auto-config | Wihantn Baouastthe Pana. In All taratinns
& 843, 2 — sl o Managing Test Case(s) Object type
5 #4 1_adidas womens : || & Configure Test :
& #45. 7 ko008 T &8 Load Pattermn
5 P 7 digit sneaker_12. @ Test Duration
& 847 h 125}peg @ Browser Type Siore T
& #48.fcontenyimages/thumbs/D000043_genuine-leather handbag-wih <5 Network Type -
& 19, y-511-jeans_125,.. 3 Load Agents =
H 5 0. diana- | %= Monitoring T
) [8] Your store. Digital downloads ¥ KPI
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Need help?
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(==

Vi #

1l

2 KPI
£% Windows Servers
A Linux/Unix Servers
& Load Agenis
“# Result Storage
#+ Pass/Fail Configuration
/ Other Options
£ Script Editor
/& Run and Monitor Test

Goal
|| Think Time (s)
| When to Requestthe Page

e W@ 9 A Rrn ¢ ®= (9| K| Find LRAREXY BN ESY KEe
@ Record TestCase. = 8 estore-sample stresstimulus.com -
S Buiid Tesi Case] [# (8] Yourstore
#y Authentication [EBE] Your siore Compuiers
=0 Sr?nms\la!iablas & #34 fcomputers | 7 Edit Page |
# Extractors (§ #35_fcontentimage 3
3 Datasets & #36 jcomenyimage B Clone Page
& Data Generators & #37.fcontentimage X Delete ltem(s) Del
fx Functions -§ #38. fcontentfimage «.,
1) Scriptable Vars 5@ Yourstore. Electonicg| = _2t€ Transaction PY
(P} Parameters & 39 jelectronics |y Create Loop
% Response Validators ~§ #40.
' Verity & Auto-config & #41. fcontenifimag #  Move Up Cultlp: L
o Managing Test Case(s) 18] Yourstore, Appareian % Move Down  Ctri+Down
= # Configure Test | (® #42 [apparel-shoe| 2
& Load Patlem L 843 I Hide Properties @ otlop.
(D TestDuration 5 w44, 1_adidaswome =
@ Browser Type L . 85 i )
<5 Network Type Objeciype (@)
135 Load Agents. Host
= % Monitoring

9923
In Al iterations

4 Analyze Results Duration (s)

The page response fime, a fime required fo receive all requests. excluding the ones downloaded

after the page is complete

2) StresStimulus - Test: e-store.ssconfig / Test Case: estore-sample.stresstimulus.com
File Options Help

# Results Method Host URL Conte..  Requ Resp. TTFB TTLB
=335 200 GET  estore.. fconte. image.. 493 3840 0086 0083
= 200 GET estore.. fconte.. image.. 492 I 0051 0.051
Ea7 200 GET estore.. [conte.. image. 492 3806 0078 0078
E3s 200 GET estore... feonte.. image.. 495 4054 0058 0059
B3 200 GET estore.. felectr. texthtml 444 5699 0743 0743
E40 200 GET  estore.. fconle.. image.. 498 4022 0055 0056
Ba 200 GET estore.. fconte.. image.. 499 3238 0053 0.058
B4z 200 GET  estore.. fappa.. texthiml 448 7729 1365 1365
E43 200 GET estore.. [conte. image. 529 4116 0057 0057
El44 200 GET  estore.. fconte.. image.. 530 3765 0052 0082
B4 200 GET estore_ fconte. image. 538 2733 0079 0078
46 200 GET estore.. fconte.. image.. 513 5279 0.064 0.064
E47 200 GET  esiore. fconle. image.. 503 2302 0064 0064
E4s 200 .GET estore.. fconte.. image.. 547 4304 0.066 0.066
E4 200 GET  esiore. fconte. image.. 510 3190 0067 0067
EEI50 200 GET estore.. fconte.. image.. 520 2803 0074 0074
®s51 200 GET  estore.. [digita. fexihiml 454 6494 0974 0975
Es2 200 GET  esiore. fconte. image. 523 4151 0065 0065
Es3 200 GET  estore.. fconte.. image.. 503 5339 0068 0063
=54 200 GET estore_ fconte image. 518 5761 006 006
#5200 GET estore.. flewelry texthiml 448 6864 122 122
Els6 200 GET  estore.. fconte.. image.. 507 2617 0081 0061
BEs7 200 GET estore.. fconte.. image.. 503 374 007 0o
Els8 200 GET  estore.. fconle.. image.. 505 2121 0064 0064
Es9 200 GET estore. [conte.. image. 531 3z 0058 0058
Es0 200 GET  estore.. [Them. image. 494 944 0052 0052
a6 200 GET estore_ [gific texthhtml 441 6570 1193 1193
Ee 200 GET  eslore.. fconte. image.. 507 3069 006 006
Es3 200 GET estore_ fconte image. 505 3069 0065 0.065
Elsd 200 GET estore.. fconte.. image.. 508 3069 0068 0068
« 1l

StresStimulus Ent. Controller - An Easier Way to Load Test - v4.3.5896 beta © Stimulus Technology 2016

Need help?

These two presentation forms are compared in the table below. The Test Case Tree displays a
hierarchical view of TOM with multiple object types. However, it only works with one selected object
at a time. The Session Grid only displays sessions, but allows to sort and select multiple sessions

to perform operations quicker.
Test Case Presentation Form

View

Test case Tree

Hierarchical

Session Grid

Flat

Displayed objects

All objects or Sessions

Sessions only

Sorting

No

Yes

Invoke operations

Toolbar or Context menu

Context menu

After the test case is recorded, the Test Case Tree appears in the object pane (a) on the left. The
following commands allow to change its presentation and location:

e To switch the Test Case view from the Tree to the Grid, click Show Recorded Test Case
Sessions In The Session Grid (d) on the Workflow Tree Toolbar. This will also dock the Test
Case Tree in the functional pane (c) on the right.

e To switch Test Case view back to the Tree, click the Tree View button (e).

¢ To move the tree to the right pane, click Dock to the right (f) on the Toolbar of the Test Case

Tree.

¢ To move the tree to the left pane, click Dock to the left (g) on the Toolbar of the Test Case

Tree.
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o To display a property grid (h) below the tree, click Show property grid on the bottom (i) or
right-click and select Show Properties in the context menu (j)

e To hide the property grid below the tree, click Hide property grid on the bottom (k) or right-
click and select Hide Properties in the context menu (1).

e The property grid (h) displays properties of the selected object. The first property for all objects
is Object Type (m)

e To display the tree and the property grid side-by-side, dock the tree on the left, then select
Build Test Case node (n) in the workflow tree.

e Toleave more screen real estate to the right panel, click Collapse to the left (0) on the toolbar
to maximally shrink the left panel.

Tip: When selecting the request in the treeview on the right, the corresponding request in the
session grid on the left gets highlighted.

See Also:

Ul Reference -> Session Grid

4.3.4.2 Test Case Object Hierarchy

Test Case Tree displays Test Case Objects Hierarchy. The number of supported hierarchical levels
is practically unrestricted. The following object types and their relationships are currently supported:
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£ Main
« WwE ? FNrn @
@ Record TestCase

N h T P EEEs WE e

=4 | Build Test Cassl
#4 Authertication ®

1. Test case can have Pages, Requests, -1 Saga Vs oo

tasets

Transactions and Loops. £ Dom Ganor 085 oo 12509
1X) Scriptable Vars & /0000006_sofware_125jpg
H (2] P: s - /0000005 _accessories_125jpg
2. Pages can have Requests Transactions Lpror i ST
& Managing Test Casels) @ % Fall faxt <ttaoke/a>' was Not Found in tha response.
and Loops. e
p < .‘&'; tﬁrg:fv:::;. ' rJ:jan f:unlsnvm.ages{mumas?mﬂoﬂm_cell—p‘mnas_iﬁ\pag
(O TestDuration §7 #41 it i }_e P! _125 jpcg
. IB] Your store Apparel amp; Shoes
3. Transactions can have Pages, Requests, rdsdlie I i Faoe
. {33 Load Agents < #43 [contentimageshumbsi g Clone Page
Transactions, and Loops. Feneninsges s o pgroems e |

2% Windows Sarvi

& Create Transaction

ars
& Linux/Urix Servers

2 & Create Loop
4. Loops can have Pages, Requests, i o = - H .
Transactions, and Loops. ¥ v R
5. Requests. Can have Validators, Extractors, e T :
and Parameters. Wihank Reiostm age e
Validator. Leaf objects. R
Extractor. Leaf objects. WordawTe

Parameter. Leaf objects.

Rich object hierarchy allows more precise
emulation of the most complex test scenarios
and also more granular performance metering.
For example, you can create a transaction
with any number of pages, loops and other
transactions or any parts of a loop, page or
transaction. After that, StresStimulus will
monitor this transaction and create its
performance subreport.

The following commands with objects are
supported:

¢ You can display as many or as little
details on the tree as you need. Every
additional click on the Expand (a) button
displays one more hierarchical level. To
display the entire tree, click the Expand
button several times. The Collapse (b)
button works the same way, but in reverse.

¢ You can re-position objects on the tree. To
move loops, transactions and pages on the
test case tree, select the object, right-click
and select Move Up (c) or Move Down in
the context context menu.

e To move requests, simply select, then drag

BUILDING TEST CASE - POST RECORDING STEPS 64




User Guide v1

and drop to a new position. From the
context menu you can also create or delete
new objects.

¢ If you made a mistake in creating, deleting
or re-positioning an object, and wish to
cancel the change click Undo (d) on the
toolbar or hit Ctr+Z.

e To cancel Undo, click Redo (e) or hit Ctr+Y.
Multiple sequential Undo and Redo are
supported.

You can change the properties of any selected
object in its property grid, displayed below the
object tree.

Info: The list of properties of these
objects is available in User Interface
Reference ->Test Case Tree.

4.3.4.3 Searching Test Case Tree

There are two type of searches available in

the test case tree: quick search and deep jgftnet} |/ X -And@ AR [EHR
search. Quick search can find information i ® Find Sessions by Content ... (Ctrl+F)
displayed in the tree itself, such as object 48 #6. binct/Defautaspx - @
name or request URL. Deep search searches i #7, Dipet/bge 9 : .
the content of the objects.  Find sessions by Content. @ ==
Find What: W’

. . 3 Search Scope: [Requests . 'l
1. Search URL. In order to do a quick object (P — ® -
search, use the Search URLs textbox (a). As ) N
you type, the first found tree node with the HMﬂtchwholeword
given text will be highlighted (b). To search @ [Vachoae
next or previous, click the Next or Previous 'f“sewi'd“fds _
buttons, or F3 or hit Shift+F3 respectively (c) b] i:’:i“\‘;zz:?m"a

[ FindAl @ [ Cancel

2. Search content. In order to do an
extensive content search of every session's
request and response, follow these steps:

Click Find Session by Content or hit Ctrl+F
(d).
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\_/ Session Inspector: #6. btnet/... | ] %

e The search dialog will appear (e). Fill in the

following properties: [C]Unlock for Editing [ 1M M ¢
o Find What (f): The text to search admin :
for. _ VIEWSTATE=% -
2FWEPDWULLTEOMDkwNThkxNzEPZBYEZqEWAh4 JaWou |
. H ZFWEWBLE11%
© SearCh Scope (g) The .SeSS|0n 2FaQBALcqgpeMBWLY T8 TvDARiwImNCxfhtEaMPGX Ot |- |
parts to search. The options are: eaTouT fNAUUAhGEsuser=adminspw=adminsctl0l |
=Logon

= Request (only) T

* Response (only) krzp/1.1 302 Found =

= Request and Response

o Examine (h): Within the search
scope, what part to examine. The
options are:

= Headers (only)
= Bodies (only)
= Headers and Bodies

e You can optionally use the supplemental
check boxes (i):

o Match whole word: The search text
will be matched as a whole word.

o Match case: The search will be
case insensitive.

o Use wildcards: The search text
contains wildcards (such as ? to
match any one character and * to
match any characters)

o Use regular expressions: The
search text is a regular expression.

o Search Variations. Search for
encoded/decoded variations of the
string (selected by default).

e Click Find All (j) to begin the search. All the
sessions that meet the search criteria will
be highlighted in yellow (k).

¢ Double click on the highlighted session to
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see the search criteria highlighted in the
Session Inspector (1).

e Click the Clear search button (m) to clear
the search and un-highlight the sessions.

4344 Displaying AutoCorrelation Details

Every autocorrelation parameter consists of an autocorrelation extractor (f) and a parameter (g). By
default, the extractor is hidden and the parameter is marked as {{Autocorrelated}}

To display the autocorrelation details, click Show autocorrelation parameter details on the test
case tree toolbar. The extractors will un-hide and their names will be displayed next to the

corresponding parameters. To switch back to the default view, click Hide autocorrelation
parameter details.

Note: Autocorrelated extractors and parameters have names that begin with two

underscores.
G |9 |7 K & & e s @6 B e = 90 AR ? [kl |48 & v
¢ #98. friwfde/41205/5237: iNS53.2e.cnn/B3816652 11919104 —J.( #98. [rfw/dc/41205/5237339/ddm/ad)/N553 ae.cnn/B3816852.11939104
A sa:{{_sal} Hide autocorrelation parameter details. | 5 sa: {{Auto-Comelated)) e
o ai ({_ai}} 3] ai- {{Auto-Conelated}} oW aoconslation parameter defals
2 num: {{__num}} 2 num: {{Auto-Correlated}}
B cid: {{__cid}} X cid: {{Auto-Correlated}}
bl sig: {{__sig}} o sig: {{Auto-Correlated}}
] client {{_client1}} ¥ client {{Auto-Correlated}}
& #99. fnotify jsPexch=ruc8id=5aW95q2jLzgviCIaVFE2 TVRGbEIXTXROMIF (& #99, fnoityfjs7exch=ucAid=5aW952jLzgvICIaVFEZ TVRGEIX TXROMIF
£ _aAim « #100. halkgadgeydch/bind?VER=8&clid=708AS8CS7TE4EDBASE gsessio.
£ _asi1717 & #101. js/gigya js?apiKey=3_gtUble JNVRIT gx-TmM_ci7GelHBLOW_VF
# _ale: 1208 (& #102. [connectxd_arbiter.php?version=42
# __mt_aid: 1758682068994322228 & #103.] 1130729062833-01-putin-0728-opics jpg
# __awi 300 515 #104. Jutils/get?url-hitp % 3A%2F % 2Fwww.cin.com%2F 2015%2F 12%2F 25%2
# _ahe:600 3 urk {{Auto-Correlated)}
- __gism:0 ] setiings: {{Auto-Comelated}}
£ _va22
# __nid: 1512
# _mi_uuid: ece7567e-aa354b3a-806c-daedefc8a277
£ _expires: 28

# _node_id 97
£ #100. ftalkgadgeydch/bind?VER=88clid=708A58C57E48DBA5R gsessio
& #101. fjs/gigya js?apiKey=3_gtUble JNtRITgx-1mM_ci7GelrHBxLIW_VE..
&7 #102.jconnectixd_arbiter php?version=42
& #103. jennnexdam/assets/130729082833-01-putin-0729-opics jpg
¢ #104. futils/get?uri=htip%3A%2F %2Fwww.cin.com % 2F 2015%2F 12%2F 25%2
Btk {_uny}
] seftings: {{__9f078d94-59a3-434¢-9}}

4.3.4.5 Pages and HTTP Sessions

After recording the test case, the Test Case Tree displays the following objects:
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Pages. StresStimulus automatically generates page names based on their HTML title Tag. You

can change page names during recording in the |IE recorder. You can also rename the page by
right-clicking the page in the test case tree.

e HTTP sessions. Each session consists of a pair of request and response messages.

o To view the recorded requests and responses or to make small modifications without re-
recording the entire test case, use the session inspector. Double-click on the session to
display the session inspector. For more details, see User Interface Reference -
> Session Inspector.

(J StresStimulus — Test: e-store.ssconfig / Test Case: estore-sample.stresstimulus.com

ENEX)

Eile Options Help
= 7 K

=52 Main

[=-g8 estore-sample stresstimulus.co
[@] Your store
Your store. Computers
[m! Your store. Electronics
ﬁ.@ Your store. Apparel amp; Sh
Q542 Japparet shoos
57 #43. Jcontentfimages/thur
-¢§7 #44. [contentfimages/thur
57 #45_ [contentfimages/thur
-¢§7 #46. [contentfimages/thur
¢07 #47. jcontentfimages/thur
-¢§? #48. Jcontentfimages/thur
.57 #49. [contentfimages/thur
047 #50. fcontentfimages/thur
(- @ Your store. Digital download
] @] Your store. Jewelry
[H- @] Your store. Gift Cards

[C] Unlock for Editing [ = B8 0 |

|\f_-‘ #42_ fapparel.. x|, #3 Jcontent... X
RECORDED

Find % 5

1 GET /apparel-shoes HTTP/1.1

2Accept: text/html, application/xhtml+xml,

3Referer:
http://estore-sample.stresstimulus.com/electronics

1HTTP/1.1 200 OK

2 Cache-Control: private

3 Content-Type: text/html; charset=utf-8

4 Content-Encoding: gzip

5Vary: Accept-Encoding

6 Server: Microsoft-IIS/7.5

7 Set-Cookie:
Nop.customer=6a3f5458-4dd3-4a7e-af78-e5f0c4878db5;
expires=Wed, 25-Jan-2017 23:22:18 GMT; path=/; HttpOnly

B8 X-AspNetMvc-Version: 5.2

9 X-AspNet-Version: 4.0.30319

10 X-Powered-By: ASP.NET

11 Date: Tue, 26 Jan 2016 23:22:19 GMT

12 Content-Length: 7315

*/*

[ »

1

[m] »

You may also need to add, delete or reposition sessions. For more details, see Adding, Deleting

and Changing Sessions

e Autocorrelation rules. Some of the sessions may have automatically created Autocorrelation
rules which should not be changed.

More objects are created in the subsequent configuration steps.
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For Page and Session Context Menu Commands, see User Interface Reference -> Toolbar

For Test Case Tree's toolbar commands, see and User Interface Reference -> Toolbar

4.3.4.6

Adding, Deleting and Changing Sessions

Sometimes after a test case is recorded, you
need to change some sessions. This may be

necessary because of changes in the web BWd 15 /G/AthRedirect /Index asox Rediect To=hitos
application or a requirement to modify the set of c oﬁ ;51’ B Show SessionInspector Dbl-Click S
recorded sessions. The following types of o mn = grskn 62583546
session changes are available:Re-positioning & #1i®  Clone Session =Outlook 15Wh
i 657 # /< Delete object(s) Del =4994434-208..
To re-position the selected in the Test Case ke P : pEhas
o &7 #8113 Create Transaction 62583546
Tree request or page, drag and drop it into a @ 1UBy| Cremtelonp 546
new position. You can also move them up or & # B Crestep s ver=-...
down by pressing Ctrl + Up/Down arrow keys T e
own by p 9 P ys. & #11'8] CreateH..Then 625835...
Adding C?; :g {2 Create Do..While s
&
. . . 6 #2 tedHelp js.a..
To add new sessions from the session grid to % 2 i ot Ee‘ay 4 ~aue
the Test Case Tree. S iR * Lig2583546
(67 #20 > Insert Skip-to-Next-lteration b prkjsPver=-4..
1. Select Build Test Case node to display the E "2 zg 3 Insert Set-Cookie 4 .
7 &
Test Case Tree on the rlght' (& BAF  Create Extractor 46258354,
. . . . . & #2 -462583546
2. Display new sessions in the session grid on (‘;}: iy LB]  Create Parameter Moy
the left in one of the following ways: 02 :g AR ‘oeate Validutos pxcid=10338..
G "4 MoveU Crl+U '
o Issue requests from a web browser or & w| @ Movelp I
h b client d t them in & #3§ Move Down Ctrl+Down 2583546
Ic:)td(ej[ web client and capture them | (&7 H3 t ..[ Move the selected object one position up }E
iddler. - #YZa nowrop ~
G #3 hsdyn_LoadGuid
. . . & ¢ Help...
o Open a previously saved .saz file with vr b B 504644 css e
HTTP sessions.
3. Select the sessions you want to add to the
test case then right click > StresStimulus
Commands > Add to Test Case in order to
add the sessions to the end of the test case.
4. You can re-position the added sessions to
the desired positions as described above.
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# Resuts  Method Host  UR * | 23} Main |
£[324 in ;. 1
- o mrmlieRBIeS g0
o @ Record Test Case... | g Bopomy
260k Test Cose e E
) Authentication -5 2. /48068
3.2(} Source Variables -5 #3. /43068
Remove Selected Sessions Del - ¢§7 #4. /dbdSa
Remove All Sessions Ctri+X #-¢§ 85, /dbd5a(
Select All Sessions Ctriea RO #-¢§? #6. /commor,
Copy Sessions Crl+C )¢5 §7./48c68%

ars || 67 48, /G/Authk

Create Test Case #-¢§7 H9. /default 2

| AddtoTestCose . |y & #10./_sonm
Remove from Test Case Ctrl+Del  P7f% <& #11./_comm
Cas & #12./_comn

Request Composer 357 #13./_comm

& #14./_static
57 #15. /_static.

Replay Sessions

BEESEEREEENEERERRERERIEEE

(#1241 Sho & #16. /_static.
ayz = & 817, /_static.
#1243 4 <7 #18./_comm
{55} 242 & 819, /_static.
3 M L sbedin

Deleting

From the Test Case Tree: select a session,
you need to delete or select multiple sessions
by clicking while holding Ctrl or Shift key. After

that click Delete in the toolbar (a), right-click and

select click Delete or hit (Del)

From the Session Grid: click Show recorded
test case sessions in the session grid (c),
select sessions to be deleted, right-click and in
StresStimulus Commands , select Remove
from Test Case or hit (Ctrl+Del).

Searching and Deleting Multiple Sessions

You can delete multiple sessions matching
certain criteria. This is a two-step process:

Search for the session matching the criteria,
as described in Searching Test Case Tree.
All session matching the criteria will be
highlighted (f)

Click Delete the found highlighted
sessions (g) on the toolbar.

B 90|/ Q@ i | O swwses|

[=-[@] Your store |De|ete the selected object|

..... fﬁ, #1. e—mall—sample.strfi | ==
Show Session Inspector  Dbl-Click

----- %34 #7_trandate nooaleal

Edit Session

Clone Session
Delete ltem(s) () Del

Create Transaction
Create Loop
Create Page

Create Response Extractor

Create Request Parameter

H:
FEN SGH X@\ U

Create Response Validator

-y
1

Hide Properties

At
&
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i = |9 Q| /A X | Find
[-[g] btnet/

|a] btnet/Default.aspx
& #5. btnet/Default.aspx
[H-¢§” #6. btnet/bugs.aspx
(& #7. btnet/jquery/jguery-1.3.2.min.js
& #8. btnet/bug_list.js
<" #9. btnet/add.png
% #10. btnet/camera.png
omer/bugs acp ]
& #11. btnet/bugs.aspx
[8] btnet/bugs.aspx
. [P #12. btnet/bugs.aspx
(8] btnet/bugs.aspx K
| [ #13. btnet/bugs.aspx

RRIREEGE B

|De|ete the highlighted sessions‘

¢ T Host 7|/ () statistics | B Inspectors | # AutoResponder| & Stresstmuus [ Composer | 8 Watcher
€1 0 e-maksamplestress. ain @
k=2 translate.googleaps... e o &M ° = ®
*|iE ? ARRn @ P |inE K
=) e-mak-sample.stress. .
m. . o e #Show recorded Test Case sessions in the session gr\dW
e iy . al Puikd Toat Case e Yo o
(s o
o MEUNEHE,  Decode Selected Sessions [ Your store: Computers
o X | T i1 8] Your store. Notebooks
o emal v AutoScroll Session List 1 i www.google.comysearchdomaincheck
S8 0 emal = o | 8 vour store. Apparel amp; Shoes
=9 0 emal Py il 9] Your store. Apparel amp; Shoes
al Save * | i) @ Your store. Apparel amp; Shoes
Remove * | 11 @ Your store. adidas Womeng39;s Supernova CSH 7 R
1i] 3] dlents1.google.com/tbproxy/af/query
Comment. M i8] Your store. Shopping Cart
Mark P | [ cients1.google.com/tbproxy/al/query
Replay » | 18 Your store. Shopping Cart
i1 @] Your store. Shopping Cart
Abort Session
M © Stresstimulus Commands L Create Test Case
| Agd 1o Test Case

£f script Edior -
/A Run and Monitor Test. dent
3 Analyze Results

Editing

click the session (h), and in the appeared in a
new Tab (i) session inspector, check Unlock
for editing (j). After that you can make
changes in the session request (k) and
response (I). When finished, click Save (m).

To edit a session in the Test Case Tree, double-

Fe [P |L X

#38. nakikbshyls/
#239. ssl.gstatic.

#37. epridvvuccune/ -

& Main |~ #a1emall.. x |.
= U"'.DCK for Editing % =0_}_1R"

#40. e-mal-sample.

lur store. Computers
#42. e-mal-sample stresstmubs.cC
#43, -sample.stresstimuius.c.
244, eMal-sample stresstmubs. ¢
#45. e-mal-sampie.stresstmuls. o
#46. e-mal-sample stresstimulus. o =
lur store. Notebooks

248, e-mal-sample stresstimulss. ct
#49. e-mal-sample.

#47. e-mal-sample.stresstimubs.ci__

sstimalus.com

0.9, 1mage/uebp, */*;q=0.8
user-agent: Mozilla/5.0 (Windows NT 6.1;
AppleWcbRit/537.36 (RATMD, like Gecko)

#50. e-mal-sample stresstimuls.ct
#51. e-mal-sampie.stresstmulus.
#52. e-mal-sample. a

nt-Type: text/html; cha

ec=uti-g

253, e-mal-sample stresstmubs. ot
#54. e-mal-sample.stresstmulis.cc
#55, e-mal-

£r-115/7.5

3 330-a68c-247
$-0ct-2015 12:37:33 GuT; path=/; Heeponly
[X-AspNetMvc-Version:

#56. e-mal-sample.

5.2
4.0.30319

I googe. mm/searchdﬂmalnmeck
#57. www.google.com/searchdom ~

Test Case Tree : Showing All: 100

= All Processes

: ASP.NET
Date: Wed, 15 Oct 2014 12:37:34 GMT

StresStimulus Ent. Controller - An Easier Way to Load Test - v4.2.542 Need help?
1/91 http://e-mall-sample. imulus.com/ s

4.3.4.7

Creating Sessions Using Request Composer

Most test cases are created as a result of recording a test case. However, in some instances, one,
several requests, or entire test cases can't be recorded and must be created manually. This is
especially helpful for performance testing of a restful API. For these cases you can use the Request

Composer.

To open the Request Composer, right click on the Sessions Grid and select the Request Composer

option.
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Remove Selected Sessions Del
Remove All Sessions Ctrl+X
Select All Sessions Cirl+4
Copy Sessions Cirl+C
Create Test Case

Add to Test Casze

Remove from Test Case Ctrl+Del

Request Composer

Replay Sessions

Show matching recorded session(s)
fp Cormpare with matching recorded session
‘f Compare with multiple recorded sessions

The Request Composer should open in a new tab.

EEE Main |ECW xX

To create a new HTTP(S) request, complete the form below or click Raw tab and enter the request content manually. Then m
press Send to issue the request and add a session to the bottom of the session arid. After that you can add it to the test case. -

Builder | Raw
GET | hittp./fwnww example . com./ HTTPA1 -

Header Name - Header Value

*

i@ Webform body Un-Encode names./values

Field Name  Field Value

Raw body
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To create a new HTTP(S) request, you can either complete the builder form or click the Raw tab
and enter the request content manually.

Then press Send to issue the request and add a session to the bottom of the session grid. After
that you can add it to the test case as described in Adding section here.

Builder Options

1. Select the request method.

2. Type the absolute request url including the query string.
3. Select the HTTP Version number (1.1 is the default).
4

If you want to add request additional request headers like User-Agent or Accept. Do not add the
Content-Length header as it will be added automatically.

5. If you selected the POST or PUT method then you can add a request body.
a. If you have a webform body then you can add name/value names.

b. Check the Url-Encode names/values checkbox to url-encode the names and values and
adds the Content-Type: application/x-www-form-urlencoded header.

c. If you have any other body then select the Raw body radio button and type the request
body.

Note

Request Builder is only available in the Standalone version of StresStimulus. If you are using
StresStimulus from Fiddler-Addon, use Fiddler's Composer feature to create requests.

4.3.5 Page Structure

When you start recording a test case from a web browser or mobile device, StresStimulus
automatically groups the recorded requests into pages (a) using a heuristic algorithm. Pages are
essential elements of the test, and StresStimulus collects and reports page performance metrics in
addition to request performance metrics. In some cases, requests may not be associated with any
page. These requests will be left ungrouped.
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.E Paolitical Mews, Analysis and Cpin
.&3‘ #17. www.cnn.com/POLITIC
..... #18, pbs.twimg.com/profile

#19, pbs.twimg.com/profile
#20, pbs.twimag.com/profile
#21, pbs.twimg.com/profile
#22, pbs.twimg.com/profile
#23, pbs.twimg.com/profile
4/ %24, pbs.twimg.com/profile

Note: Requests issued after the web page is already displayed do not affect the page
download time. Such requests are sent with significant delay after the response and are not
assigned to any page. Examples of unassigned requests are AJAX requests triggered by a
mouse-over action or a request trigger by a client's JavaScript (i.e.JQuery timer event).
StresStimulus uses a heuristic page breakdown algorithm to determine which requests are
part of the page and which are unassigned requests.

You can disable automatic page breakdown. To do so, in the Test Wizard -> Record Test Case
step, un-checked the Group requests into pages box. This can be helpful when, instead of
tracking the performance of pages, you prefer to track performance of transactions which can be
used to group requests manually. Disabling pages is also helpful when testing Web services.

BUILDING TEST CASE - POST RECORDING STEPS /4



User Guide v1

\o/ Test Wizard ﬁ
Welcome Recording Source v
Record Test Case

Browser Settings Select 'Add New Test Case' and enter its name or 'Replace Existing Test Case’ (if
CORRIE Tt Gre available). Then, select a web browser and click Next or select another

recording source and click Record. To open a previously saved test, select the 'Open
Existing Test' option and click Open.

©) Add New Test Case (") Replace Existing Test Case

New test case name:

@) Web Browser Internet Explorer =
() Non-browser application

() Mobile device

(7) Open existing test

["] Group requests into pages

<Back || Next> || Close

4.3.51 Request Concurrency

Modern browsers issue requests in parallel to download webpages faster. StresStimulus simulates
concurrent requests by mimicking the browser’s behavior based on the following test factors:

e Page breakdown information.

e Types of simulated browsers in the mix.

o Types of simulated network bandwidth in the mix.
e Server responses.

It does not use the information about parallel connections collected during the recording because
this information is not fully relevant to the emulated test conditions. Emulated browser types can be
different from the browser type used for recording. Also, the server load during test run is typically
higher than the one during the recording.

The following behavior is emulated for every page and for every VU independently:

1. Issue primary request and wait for the response. During this time all dependent requests are
blocked.

2. Receive the primary response and handle dependent requests, which can be issued in parallel or
sequentially.

1.
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a. Parallel dependent requests. Dependent requests, representing webpage resources,
such as images or style sheets, are typically sent in parallel, using multiple connections.
The number of connections depends on the maximum number of available concurrent
connections supported by the emulated browser. Each browser type has two limits: Max
connections per hosts and Max connections per proxy. Both limits are enforced, so the
number of connections per any single hosts and the number of total connections are
independently limited. All other dependent requests, if any, are blocked (queued). As
responses are being received, some of the queued dependent requests are being
issued without violating the browser's connection limit constrain. Additional blocking
rules are imposed to prevent issuing subsequent dependent requests until certain
critical responses are received. These rules follow standard browsers specifications.

a. Sequential dependent requests. Some dependent requests on a page must be
issued sequentially, according to the page logic. For example, a video player on the
page request subsequent video fragment after receiving and processing previous
fragments. Some MIME types (e.g. Text/HTML) are always requested sequentially.
Depending on the tested application, you can add additional MIME types whose
requests must be issued only after receiving all previous responses. This will prevent
dependent requests of these types from being requested in parallel with other
dependent requests on a page. To do so, in Configure Test --> Other Options, in the
property MIME Types requested sequentially, click the drop-down and enter additional
MIME types. Separate multiple entries by ",". For example, enter "image,video", as
shown below, to request all images and videos sequentially; or enter "video/mp4" to
Request MP4 video sequentially. After modifying this property, launch test wizard and
rerun autocorellation.

Info: Sent and received traffic cannot exceed emulated network type bandwidth limits. To
achieve this the traffic can be appropriately slowed down.

3. After the last dependent response was received, the current page is finished processing.
4. Optional think time delay is injected.
5. The VU is ready for processing the next page.

You can change the default request concurrency by changing the page breakdown, as described in
the next section.
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4.3.5.2 Managing Page Breakdown
The initial page breakdown can be changed manually. This can be necessary for a more accurate

grouping of requests related to a webpage.
Editing an Existing Page

To edit a page after recording, open its context menu by right mouse clicking on it. Then select Edit
Page.

:3--‘ Test Caze

=™ Logi

g E___@g /  EditPage

(-5 Joun @ Clone Page

L ;

T New| 5 Delete object(s) Del

(-5 Clos

&1: Load ¥ Remove container
i Create Transaction
% Create Loop
$'| Create If...Then
|$ Create Do...While
@ Insert Delay

Insert Rendezvous

Insert Skip-to-MNext-lteration

Move Up Ctrl+Up

Move Down Ctrl+Down

F e v&

Show Properties

Help...

O

A pop-up will appear which will allow you to edit the page title, the request with which the page
begins loading, and the request with which the page stops loading.

After you finish saving all changes, click Save.
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Fage Title

| Pag

e

Description:

Start
H1.

ing Paint:
SThynamics NAVBDMebGiem:’SignIn.aspx?F{etumUrI=°r;2waamicsNP;‘ufﬂﬂ°r;2ﬂ'lfel w

Ending Poirt:

----- (9 #1. /DynamicsMAVSD WebClient/Signin aspe ?RetumUn =" F Tynamics NAVSDILH

57 #2. /DynamicsNAVI0 WebCliert/

ﬂ}j #3. /Dynamics NAVI0 WebClient /Script Resource axd ?d=_2sGt Uijo 1RkgCOTdmL
G‘:‘:‘ #4. /Dynamics NAVI0 WebClient /Sting Resource &od m=Microsoft. Dynamics . Fra
g_f:q #5. /Dynamics NAVI0 WebClient/Script Resource aod 7d=0AD4g I Tir3d 8%fuliDoD)
E.f;‘ H6. /DynamicsNAVID WebClient js/jquens-ui min js ?version=5.0 42815 D&&versior
57 #7. /DynamicsNAVE0 WebClient/Scrpt Resource zed 7d=Nv21J3ubpsGE3mnbZLE
57 #8 /Dynamics NAVI0 WebClient/Scrpt Resource aed 2d=QAKMMC 33U YGOEO T
ﬂ}j #9. /Dynamics NAVI0 WebClient s /queny-2.1.0.min js Pversion=9.0.42815. 0&&ver
é‘} #10. /Dynamics NAVS0 WebClient /Script Resource axd 7d=pMitqCp 7Xv-eRWict Dy
g_f:'] #11. /Dynamics NAVSD WebClient list aspx 7spa=144dc=0&8inapp=false

:'_":L‘j #12. /Dhynamics NAVIDWebClient/StingResource axd 7m=Microsoft. Cynamics. Fr

Creating

Save Page Cancel

a New Page

User Guide v1

If your test case has requests unassigned to any pages, you can group them in a new page.

To create a new page, right mouse click on a request to open its context menu.
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Eﬂ Test Case
g 71 /Dy T
LJ---§ #2 /Dy =l  Show Session Inspector  Dbl-Click
[-¢47 #3 /Dyl 4  Edit Session
27 #4. /Dy Clone Session
- 5.0y _
67 #16. /Dy 75 Delete object(s) Del
E-¢§? H7. /Dy ey :
67 #3. /Dy ‘_, Create Transaction
047 H9. /Dyr & Create Loop
E-¢§? #10 fD)|’@ Create Page
g7 #11. /Dy e
-5 #12. /Dy g] Create If...Then
9?7 #13. /Dy £2  Create Do..While
[ G7 H14. /Dy
[-¢§? H15. /Dy g Insert Delay
[ 50 Joumals 3%# Insert Rendezvous
[J: New b s g
BT Close > Insert Skip-to-Mext-lteration
s
-5 Logoff ;f’ Create Response Extractor
@ Create Request Parameter
‘* Create Response Validator
Fi] Show Properties
§ Help..

Then specify a page title, the request with which the page begins loading, and the request with
which the page stops loading.

After you finish saving all changes, click Save.
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(& Edit Page e

Description:
Starting Point
l#3.4 -
Ending Point:
----- & #17. {Themes/DefaultClean/Contentimages/logo.gif -

----- 5" #18. [contentfimages/thumbs/0000078_banner_1.jpg
----- &7 #19. Jcontent/images/thumbs/0000079_banner_2jpg

----- 5" #21. [contentiimages/thumbs/0000051_hp-pavilion-artist-edition-dv2890nr-141-inch-lapt
----- ¢§" #22. [content/images/thumbs/0000080_banner_3.jpg

----- (57 #23. Jcontentimages/thumbs/0000015_25-virtual-gift-card_125 jpeg

----- 5" #24. [Themes/DefaultClean/Contentimages/top-menu-background.png

----- &7 #25. [Themes/DefaultClean/Contentimages/top-menu-divider.png T
----- ¢5" #26. [Themes/DefaultClean/Content/images/top-menu-triangle.png
----- ¢5? #27. |Themes/DefaultClean/Content/images/bullet-right gif

----- /6" #28. |Themes/DefaultClean/Content/images/ajax_loader_small.gif

1

----- 57 #30. /Themes/DefaultClean/Content/images/starx-inactive png
----- 57 #31. /Contentfjquery-ui-themes/smoothness/imagesjui-bg_flat_75_ffff 40x100.png

----- /57 #33. [Plugins/Widgets NivoSlider/Content/nivosliderthemes/default/bullets png
----- 57 #34_|Plugins/Widgets NivoSlider/Content/nivoslider/themes/default/arrows png

< | 1 | »

Save Page l [ Cancel

A4 Parameterizing dynamic tests

When recorded requests are replayed during a test run, some of them need to be modified before
issuing. The process of replacing fixed recorded values in the requests with dynamic values is
called parameterization. Most modern websites, except those that merely service static pages and
images, are dynamic. Parameterization is an important part of performance testing such websites.
The dynamic values can be derived from the following sources:

1. Calculated on-the-fly based on intrinsic rules built-in a load testing tool.
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Example: cookie correlation and autocorrelation (see Cookie Correlation and Autocorrelation). This
type of parameterization, called correlation, works automatically. Its effectiveness depends on the
quality of the load testing tool. Some tools can miss necessary correlation rules, and as a result a
test will generate errors or more work is required to manually create missing parameters as noted
in the next item. StresStimulus supports autocorrelation in all major web platforms.

2. Calculated on-the-fly based on rules created by a test analyst.

Example: extracting server-based data from responses (see the paragraph Parameterization with
Server Data). Discovering such rules can be an elaborate process that depends on the quality of
the load testing tool. StresStimulus has various features to simplify manual parameterization, such
as Parameter Finder and Auto-Configurator.

3. Fetched from external datasets or generated in real-time.

Example: parameterization with data sets and data generators (see the paragraph
Parameterization with User Data). StresStimulus has data generators for building all major data
types.

Evidence that some parameters are missing
o Test Case Verify command returns errors or warnings.
o After the test run is complete, the error detail report is not empty.

e Itis expected that recorded user’s actions should modify backed data (e.g. database
information, log file entries, file updates, communication messages) but after the test run
such changes did not take place.

4.4.1 Types of Dynamic Requests

4411 Cookie Correlation

Example. A public website uses a session cookie to maintain state integrity for every visitor. The
server issues a unique cookie to every user on the first visit. A cookie is stored in the user's
browser and is included in requests on subsequent visits. If cookie handling is disabled in the
browser, the website might not work properly.

Load testing requirements. To avoid request failures, a recorded cookie must be replaced by a
unique value, generated by the server for every VU. Cookie persistence should be provided for the
duration of the test for every VU. StresStimulus handles cookie correlation automatically,
regardless of the web server platform to ensure that every VU adheres to its client session. For
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example, it automatically handles the JSESSIONID cookie in Java applications and ASP.
NET_Sessionld cookie in ASP.net applications.

441.2 Autocorrelation

Example. A stateless web server sends the client a dynamic value representing the application
state. This value is included in the response body as a hidden web form field. On the subsequent
request, the server expects to receive the same value to maintain application integrity from this
client. The application state can change from request to request.

Load testing requirements. During load test execution, reissuing requests with recorded
application states can result in server errors. To avoid these errors, every request from a virtual
user must include the dynamic application state that the server provided. To achieve that, the
dynamic value must be identified, extracted from the responses and then used to replace the
recorded value in the subsequent requests. This process is called correlation. StresStimulus
handles correlation automatically for all web application platforms. For example, it automatically
correlates  VIEWSTATE, and _ REQUESTDIGEST hidden web form fields for ASP.NET and
SharePoint applications, respectively. Autocorrelation supports various types of web sessions such
as HTML and AJAX pages. During test execution, autocorrelation rules automatically modify
requests to make VUs compatible with dynamic web applications.

Note: Internally, each autocorrelation rule is implemented as a hidden unnamed response
extractor and a parameter that uses the extractor to substitute a recorded value in the
subsequent request. The extractor is hidden, but the parameter appears on the Test Case
Tree. Though it is not recommended, you can delete autocorrelation rules.

4.41.3 Parameterization with Server Data

Example 1. A secure Web application requires users to login. The web server creates an
authenticated session for every user, generates a unique token, and sends it back to the browser in
the response body. On every subsequent request, the browser sends the token to identify the user
and its session.

Load testing requirements. Reissuing requests with the recorded session ID during the load test
execution will result in server errors. To avoid these errors, every request from a virtual user must
include a dynamic token that this virtual user received from the server. To achieve that, the
dynamic tokens must be identified, extracted from the responses and used to replace the recorded
values in the subsequent requests.

Example 2. A web application maintains application-specific dynamic values that are generated on
the server and are included in some of the requests. Parameterizing such requests is more difficult
than in the previous example.

Several factors listed below complicate finding the dynamic values and the dynamic requests:
¢ Afield name in the response and request are different.

e HTTP messages are not in the name/ value format and the dynamic value is "buried" inside
JSON, XML, and proprietary or even binary data stream.
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e Avalue is received in one part of the response (e.g. the header) and submitted in another part
of the request (e.g. the query string).

e A value is received from the server, stored in the browser, and after a substantial delay during
which many unrelated HTTP roundtrips are performed, is submitted back to the server.

Load testing requirements. The process of finding and matching dynamic fields in the recorded
requests to responses and creating parameterization rules by injecting proper dynamic values in
the proper request, is called parameterization. StresStimulus supports manual and automatic
parameterization:

e Manual parameterization: the Extractors and Parameters are created manually.

e Automatic parameterization. Three tools are used to automatically create Extractors and
Parameters: Parameter Finder, Parameter Creator and Auto-Configurator.

4414 Parameterization with User Data

Example. A test scenario includes a search page which submits a user's search text. When
running a load test, the server receives the same recorded search text for all VUs. Due to server
caching, the server's response will be substantially accelerated because a search result will be
retrieved from memory without accessing the database. As a result, performance testing will be
inaccurate.

Load testing requirements. For realistic performance testing, multiple sets of user data should be
used during the replay to properly emulate multiuser data entry. Such dynamic sets of data can be
either predefined or dynamically created on-the-fly.

¢ To maintain predefined business data StresStimulus uses Datasets. Any external tabular data
stored in .csv format can be added to a test. A dataset field can be bound to the appropriate
request parameter.

e To generate data in real-time during test execution, StresStimulus uses Data Generators and
Functions. All major data types can be generated.

StresStimulus supports all listed types of dynamic requests and provides increased performance
testing accuracy as well as saves time on test configuration.

4.4.2 Manual Parameterization

This section describes manual test parameterization and the following section describes automatic
test parameterization. It is recommended to start test configuration with automatic parameterization,
as it likely will configure all or most of the required parameters while saving time. Use the manual
parameterization only if the automatic parameterization missed some necessary parameters or
errors are displayed while verifying the test. The manual parameterization is described first in this
document for clarity.

Manual parameterization includes two main steps:

1. Creating one or several variables that are sources of dynamic data.
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2. Create a parameter that uses the variables to substitute recorded value with dynamic data.

4.4.21 Variables

Variables are used to reference various types of dynamic data for the purpose of parameterizing
simulated requests. Each variable is evaluated during the test run before issuing a request where
the variable is used for parameterization.

StresStimulus supports four types of variables provided below:

Variable Type Data Source ‘ Use in Parameters

Extractor Server-Based {{extractor_name}}

Dataset Predefined {{dataset.field$databinding_method}}
Data Generator Generated on-the-fly {{data_generator_name}}

Function Generated on-the-fly {{function_name}}

External Provided in your custom code {{variable_name}}

Each variable is stored in the test script as a software object of a specific type that has appropriate
set of properties. When you create a variable in StresStimulus Ul, an appropriate property grid will
be presented. After the variable is created, almost all of its property can be changed through the
same property grid. You can also edit variables' properties using the script editor.

When creating a variable, you do not need to worry about specifying its data type. When a variable
is populated with external data, StresStimulus automatically converts external data into the text
readable format if necessary, using the appropriate decoding method. For example, if a variable is
populated with data extracted from a WCF binary server response, then binary data will be
automatically converted to XML before populating the variable.

Extractors

StresStimulus uses extractors to take dynamic values from test run server responses, and re-insert
them into subsequent requests using parameters. An Extractor is a variable that derives the
dynamic values from a server response. It is also a rule of retrieving a value by parsing a response.

Extractors support various response encoding, including:

e Text based formats, such as HTML forms, XML, JSON,

e Binary formats, such as WCF or AMF

The process of creating an extractor includes the following steps:

1. Determine a dynamic value that should be extracted from a particular response. This value will
be used to form a parameter that will replace the recorded value in one of the subsequent requests.
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2. Determine a rule that extracts the value of the response.

3. Depending on the rule, select a type of the extractor to use. The five types of supported
extractors are provided in the table below. Some of them are available only for specific types of
responses.

Extractor Description Restrictions

Type

Text Delimited| Extracts a value that occurs in the response between two
specified strings: Starting string (Text before) and ending
strings (Text after).

Regular Extracts a value that is found in the response using a

Expression regular expression search.

Header Extracts a value of a specific response header.

Form Field Extracts a value of a specific web form field. Available only in web

forms

XPath Query | Extracts a value that is found in an XML response body by | Available only in
an XPath query. This includes WCF binary responses. XML responses

JPath Query | Extracts a value that is found in an JSON response body Available only in
by an JPath query. JSON responses

1. Test that the Extractor returns the expected value from the recorded response.

2. Make sure that this rule is generic enough and works on other instances of the same response
generated by a different virtual user on a different iteration.

3. Give the Extractor a meaningful name and save it.
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How to Create an Extractor

Simple Extractor e
= (Y| X Q| Find o B HE
[=-g8 estore-sample stresstimulus.com

|g] Yourstore

Your store. Computers

-] Your store. Electronics

A simple extractor selects a string or a value
from a response. To create it:

1. Select the request or an existing extractor in =) ShenGEsERlaspestor SRl

=T

& /  Edit Session z
the test case tree, @ Yous g o :
. . b [§ Yours @ Clone Session
2. Right click and choose Create Response 1. #55 4 %K Delete object(s) Del
Extractor. | . & #56.Jc

Create Transaction

----- & #57.Jc "? Tit
3. The extractor control will appear. It displays | - & #58./c| (b Create Loop ac
fourareas: | &; :gg- ﬁ | Create Page rs‘
JE Yourd Bl Createlf..Then
1. ; 2 Create Do..While
a. Extractor type selector & Insert Delay
. i+ Insert Rendezvous
b. Property gl’ld 1> Insert Skip-to-Next-Iteration
c. Toolbar . |/ Create Response Extractor
d. Response window, displaying R
response content “g Create Response Validator
=, Show Properties
@ Help..

Note: Most often, response content is text
based, and it is displayed in the response
window as a clear text. Compressed
and/or encrypted text based responses
are automatically decompressed
/decrypted and displayed as clear text as
well. WCF binary responses are decoded
and displayed as XML.
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3. Select the extractor type. [Py —

‘subscribenewsletter a X
5. Complete an optional description and fill out e u e
other required properties defining a text search g:’,:iiii a
rule that depends on the extractor type. - 1
4. Give it a unique and meaningful name. It will Ui Eod s ooy o
appear in the Variable Picker when you create Deserpton _ ®

Enforce URL encoding?
parameters. e ey S o o e e e ket o, L i 4 o
6. Verlfy the EXtraCtor Eb 4= WO & 17 | .Find S& 58 | % Verify Bxtractor 1 Save 8 Close {g Save & New | @ §
1 {"Success":true, "Result”:"Thank you £ signing up! A ification email has

been sent. We appreciate your interest."}

7. Click Save & Close. To create more
extractors, click Save & New.

Once the extractor is created, you can edit it. To
do so, select the extractor node on the
Workflow Tree (e), right-click the extractor you
wish to edit (f) and then in the context menu
select Edit (g) or double-click on the extractor.
You can also click edit (h) on the toolbar
instead. The same extractor control will appear.
Change the extractor's properties, verify it and
save changes.

4 Main | ®
* WH|f A MARn ¢ Sy EEE K9 d i
® Record TestCase =@ #39 jelectionics
il Buil se it "ge
LY ® / Edic @  Dbl-Click
L & Verify
e fie Show OnTree -
Name = Show Source
TextBefore — tent-
TextAfter X Delete Extractor Del
o =
o| Help Box - Extractors =
u
Ul || § An Extractor defines the rule of retrieving a value from
E' aresponse The value is assigned to a vaniable with
: the same name that can be used to parameterize
b subsequent requests
See Also.
Extractors]
A LinuxiUnix Servers
1S Load Agents
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|
Extractor from Extractor :
i i P2 Y7 X Q| ..Find o BT ?
Sometimes it is necessary to create an extractor| g astore-sample.siressimubs.com
that selects a string or a value from another (@] Yourstore
i [i-[@] Your store. Computers
extractpr. An example when this wogld be o .j bisgdoin G il o
useful is when response body contains XML or #39 felectionics
JSON content intermingled with other content. EditExtvactes  DbI-Click | 125peg

The easiest way to extract a value from XML or
JSON is by creating an XPath or JPath
extractor, respectively. If you create a simple
extractor from the body it will fail while parsing
parts of the body which are not XML or JSON.

You can resolve this issue in two steps:

1. Create a simple text delimiter extractor which
selects the entire XML or JSON block from the
body, as described above.

2. Create an XML or JSON extractor from the
simple extractor. To do so, right-click on the
existing extractor (i) and then in the context
menu, select Create Response Extractor (j).
The same extractor control will appear. The
response window (d) will display the content of
the first simple extractor instead of the
response content. Continue configuring the
extractor as you would the simple extractor.

Note: Extractors can be created from
other extractors in unlimited levels.
Multiple related extractors are evaluated
sequentially at run-time starting from the
top simple extractor down the chain to the
last extractor.

----- (57 #41_fcd

Delete object(s) Del to_125.jpe

[H-[a] Yourstore,

Create Response Extractor ._]

37 #56. jconte|

[i-[@] Yourstore.|
..... (57 #55. fjlewell 1o

..... /3 #57. jconte| ¢
0,3 #58. jconte RIS R — |

----- (57 #59. }contemjlmagesfthumbstDDDD?‘J Vlntage style -three-stone

-------- 4% #60. /Themes/DefaultClean/Contentfimages/ico-arrow-r.gif

Show Properties
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Text Delimited Extractor

This is the most common extractor type. Its

(&) Create Extractor: #23. btnet/edit_bug.aspx?id=2459 (=] I&J
value is defined by extracting a string that =
occurs between two delimiters Text Before = |
and Text After in the response.Creating Text
Delimited Extractor : :gg
1. In the response window, find the dynamic e
value you want to extract, such as a token. e B e ek it

Use the find box on the toolbar, if necessary.

2. Select preceding delimiter, and click Set
the selected text as Text Before on the
toolbar.

3. Select the succeeding delimiter and click
Set the selected text as Text After. ol L i

Tip: When select delimiters consider
these points:

o Longer delimiters impact performance.

e Shorter delimiters increase chances
that more than one pair of delimiters will
be found (see the next step).

4. Click Verify Extractor on the toolbar and the
calculated value will appear in the Extractor
Check window. Compared to the expected
value, it can be different in the following
cases:

1. Incorrect delimiters. In this case, correct the
delimiters and try again.

2. More than one pair of delimiters was found
and therefore the Occurrence property must
be properly set. Occurrence property is
described in the next section.

5. Turn on HTML Decoding and URL
Decoding properties if either encoding was
used on the server to generate the response.
Example of HTML Decoding is converting
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"&gt;" to ">". Example of URL Decoding is
converting "%3F" to "?".

6. Turn on Escaped Hex Decoding to apply
escaped hex decoding to the Extractor value.
An example of decoding: "x23' to '#'. This is
used in instances when extracting values from
JSON responses.

Shortcut for creating Text Delimited Ty = =
Extractor You s

Extractor
delay

An
Constant
1

Use HTML Decoding? No

Use URL Decoding? No

a. Inthe response window, find and
highlight the dynamic value you

want to extract.

Enforce URL encoding? No
Nome
The Extractor and its variable name Tip- to use the name from the response viewer below. click "Set the
selected text as Extractor Name”

L ]
b. Right click and select Create Text c%”fmﬂf”“ el L LR
Delimited or click Create Text e
Delimited on the toolbar. A :
source. 'jeatalog, | & Set After Text
c. Text Before and Text After ooy .J
properties will be populated o e
automatically. d(w‘t
t=htm(Encode(t).
d. Click Verify Extractor to confirm pETlUP
that the extractor is created ] S— -
correctly.

Regular Expression Extractor

Regular Expression extractors should be used when you can't define an extractor using text
delimiters. For example, you need to extract a GUID, but you did not know where it will appear in
the response and its value.

The difference between the regular expression extractors and text delimited extractors is that
instead of delimiters, you need to define the Regular Expression property (a). For example, if you
need to extract a value in a name/value pair combination and the name is some text followed by a
number, then you can define a regular expression as follows:

\w+\d+="(?<value>.+)"

The regular expression for GUID is: (?<val>[A-F0-9]{8}(?:-[A-F0-9]{4}){3}-[A-F0-9]{12})
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(&) Create Extractor: #1. www.cnn.com/ (=B8] =
Text Delimited Page CNMN.com - Breaking News, U.5., Wodd, Weat
I:k;;d Al LR S0 LIRL W CNIN  COM
o Field Name Guid48

Regular Expression (F<val>[A-FO-9HBY?-{A-FO-9{aDI3}A _
Occurrence Type Constant 1
Decurrence . 1 . 3
Use HTML Decoding Mo
Use URL Decoding Mo
P.-L—'.-.'ff:': recorded value
Description >
Regular Expression
The regular expression with a single value <val> which will be extracted. Example:
;qrf\d:'{?wab.‘)' returns 2 value of the name/value pair, where the name ends with 2
igit.
=} 4= WO £k (A F& H4 | A Verify Extractor B Save & Close g Save & New _
sourceUd: *, -
section: largevideo’. | StrasStimulus Notification

ifndeoSﬁ'ea'nU\'l: vid!

})' The value retumed by the extractor is: Occurrence:4
]
</script 68D8DEF5-591E-FO3349CA-156657FDE1AB »
<span
class="cnn_widget”
type="nowplaying”
version="1.0.2"
channel="CNN"
video="cvptve/cvpst]
templates=""
data-bind="template: >
cscript type="tex
«div class="cnn_i
<3 class="tn" data-bi
<div class="now . .
<imgq class="badge”

:E?vflamz e B Prev Dccurrﬁ'_r_cej [ Next Occwrenoel & 0K il

e —_—
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If the regular expressions find more than one value, the Occurrence property (b) must be properly
set. The search starts from the beginning of the response. By default, the first occurrence of the
value will be used for the extractor. In order to use the second matching value, the Occurrence
property should be changed from 1 to 2. To do so:

1. Click Verify Extractor on the toolbar and compare the value in the Extractor Check window with
the expected value.

2. If anincorrect value is displayed, find the correct occurrence of the matching value by clicking
Next/Previous Occurrence until you find the correct value.

3. Click Set The Occurrence to properly adjust the Occurrence property.

For instruction on how to set other properties of the regular expression extractors, see the previous
section Text Delimited Extractors.
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For the regular expressions reference, see this source.

Header, Form Field and XPath/JPath Extractor
Header extractors (a) return a response header's value. To define the Header Extractor, select the
header name from the Header (a) drop-down.

For instructions on how to set other properties of the Header extractor, see the section Text
Delimited Extractors.

If a response is a web form, then you can use Form Field (b) extractors. They return a web form
field value, for example a value of any html textbox or hidden field. To define a Form Field
Extractor, select the field name from the Form Field (c) drop-down.

\_J Create Extractor: #23. btnet/edit_bug.aspx?id=2459 | @ 1 X
Text Delimited Page binet/edit_bug.aspx
Regular Expregsion URL binet/edit_bug.aspx?id=245%
Name Extractor
e (FormFied | [V [x]
Use HTML Decoding? CVIEWSTATE o~
Use URL Decoding? __EVENTVALIDATION =
Returned recorded value short_desc E
Description project i
org
Form Field
The form field name. selected from the drop-down

If a response is XML, then you can use an XPath Extractor. The difference between XPath
extractors and text delimited extractors is that instead of delimiters, you need to define an XPath

query.

The XPath tutorial can be found at this location.

If a response is JSON, then you can use a JPath Extractor (d). The difference between JPath
extractors and text delimited extractors is that instead of delimiters, you need to define an JPath
query (e). You can also use the JPath creator feature by selecting the value you want to extract and
clicking the Create JPath button (f) or by right clicking and selecting Create JPath Query (g) in the
context menu. StresStimulus will automatically create a JPath extractor that will extract the selected

value.
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-
(3) Edit Extractor: F105. S sl s el s ssssny ioxt/fetchFolderContents.de 12 =] g

Text Delimited Fage /550 -
Regular Expression URL : /ext AetchFolderCorts
| "o MyFolderContents [
JPath query folderContents[0].category ()
| Use HTML Decoding? Mo
Use URL Decoding? Mo -
JPath query
Enter JPath guery to extracts a value from a JS0N response

k4= MO £k [P]| ...Find 5 B | A Verify Extractor ¥ Save & Close | Save & New | _

12 -

13 {tmtalCmu.nt:E,: [{category: 'All
Ttems=',name: 'Accounts Payable\/Purchase Order Inquiry

Report' ,description: 'Disg % Set Befare Text ormation
e [ " . & e wyg W £
p— 4= Set After Text |
- i e @M rp - g T |
i R [#] Create JPath query (@ -
g« @ gra—— [ ST n-oa--!m] SETNan’]E Y gy -
el | - -a ¥ e 4 - LR -
e pusdosm R Create Text Delimited vy - “w 3
s B sabeiad B Bl s " = - - - - aill @ e
=] 'l oy FE =% = - s o @l i . e o w - &

The JPath description can be found at this location.

Emulating Clicks on Random Links

Sometimes a test scenario cannot be defined precisely because different users choose different
website navigation routes. For example, a content management system (CMS) runs a news
website. Pages with news articles are created daily, and the corresponding links are updated at the
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same time. The goal of a load test is to emulate users visiting different pages depending on their
personal interests.

In order to emulate a click on a random link, create an extractor with a generic search rule for
finding a hyperlink.

Examples: This is an example of a regular expression finding a hyperlink:
<a\s+href="(?<url>.+?)".*> . *?</a>

This is another example of a regular expression finding a relative hyperlink :
<a\s+href="(2<url>[~:]+?)".*>.*?</a>

Then randomize the extractor's Occurrence property so different VUs will extract different URLs. To
do so, set the Occurrence Type property to Random, and define the range of links by setting the
Min Occurrence and Max Occurrence properties. And finally, use this extractor to parameterize the
subsequent request header's {PATH} property.

T T p
Occurrence Type Random (] L
Min Occurrence 1 I
Max Occurrence 20
Use HTML Decoding? Mo
Use URL Decoding? Mo
Returmed recorded value
Description B

Occurrence Type

To make the occurrence a constant integer, select Constant. To make the occurrence a integer within a

range. select Random. An example of using a random occurrence: extract a random link to emulate

WUs clicking the random link on the page.

Since all links are determined dynamically, the same test can be used without re-recording after the
website was updated and links were changed. This approach allows to create a large number of
random and unpredictable traversing routes that are necessary to test. Combining this approach
with random think times allows to realistically emulate the impact of a user-base on server
performance and to test a very large number of real-life situations.

Extractor Tree
Extractors (1) are created from responses (2). They are displayed in sequential order.

Each extractor is used to create one or several parameters in subsequent requests. Parameters
are displayed as subordinate elements (3) of this extractor. The request number (4) where the
parameter is created precedes the parameter.

The property grid (5) displays the properties of the selected extractor.
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£ Main |

€ WH|? #M®Run ¢ =Y S Y S X Q| Find &R
@ Record TestCase... &5 #1./ -
—# Build TestCase E| 47 #2 ledd8aaT73-c29a-434a-9661-bbc03e30d158/wsfed Pwa=wsignin1.08w... '
E i #y Authentication i / __canary: Form Field: 'canary'. Occurrence: 1 L
=={} Source Variables -px| #7:{{__canary}} H
5--4-'( _cx Form Field: 'ct'. Occurrence: 1 |
w Datasets _cix}}
& Data Generators [_cbd}
#~ Functions - _ flowToken: Form Field: flowToken'. Qccurrence: 1
1X) Scriptable Vars r_“| " #7. leddBaa79-c29a-4342-9661-bbc03e30d158/login
LP] Parameters : &- #" _wresult Form Field: 'wresult'. Occurrence: 1
“%& Response Validators D ﬁ #8 ,'G,fAumFiedlrchIndex aspx?RedlrectTo hﬂps“ana“fuZ'P’anfsnmulus =
" Verify & Auto-config... " |“ = e N
& Managing Test Case(s) — |
~./~ Configure Test Objecttype Exdractor |
: &8 Load Pattern URL #2. [edd8aa79-c29a-4343-9661-bbc03e30d158/
(D TestDuration Name __canary
‘- Browser Type Form Field . canary
< Network Type Occurrence 1
3 Load Agents Use HTML Decoding? Mo
- %% Monitaring Use URL Decoding? MNao
P LM KPI Enforce URL encoding? Mo
" Windows Servers Use Escaped Hex Decoding? No
A LinwgUnix Servers Recorded value rmzkOgp5atnAESscwWYNIDGrLXSqUODbgDpk
-4S) Load Agents Description
44 Result Storage Disabled? No
## Pass/Fail Configuration Hidden True
#~ Other Options
' Script Editor [ Name
-/ Run and Monitor Test . The Extractor and its variable name Tip: to use the name from the response viewer below,
-3 Analyze Resulis click "Setthe selected text as Extractor Name".

The list of extractor commands and properties is provided here.

Matching Extractors to Parameters

The extractor tree automatically matches parameters to extractors. Sometimes it is necessary to
solve the opposite task, matching an extractor to a parameter.

To do so, on the Test Case Tree, select a parameter, right click, and chose Show on extractor
tree. StresStimulus will highlight the matching extractor on the Extractor Tree.
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Disabling and Hiding Extractors

Sometimes it may be necessary to check if extractor created manually or by autocorrelation is
required. To do so, you can temporary disable an extractor by changing its property IsDisabled to

"YeS“,
By default all extractors a

Changing the IsDisabled

re enabled, so the default value for this property is "No".

parameter to "Yes" will automatically disable all the dependent

vi

parameters. When you re-enable the extractor, all related parameters are automatically re-enabled.

= ﬁ Test Case 1
[_— @ Your store

58 1.1

74 Extractor: Search store
r @ Your store. Computers

B &) #2, [computers

P F rarr. et ek 411

Object type

Extractor
URL estore-sample.stresstimulus.com/
Name Extractor
Form Field q
Occurrence 1
Use HTML Decoding? No
Use URL Decoding? No
Enforce URL encoding? No
UseEscaped HexDecoding? No

Recorded value
Description
IsDisabled

Search store

Yes
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Datasets

Datasets store predefined sets of data that are used to feed request during the test execution. The
data is stored in tabular form with multiple rows and columns. A test can have multiple datasets.

The dataset is also a variable that dynamically selects a single value from a specific column and
replaces a recorded value in the request parameter.

The row from which the value is retrieved is determined dynamically based on a specified
databinding rule. For example, the value can be selected from a random or a subsequent row.

Creating Datasets

After a dataset is created it is stored in the test folds as a csv file. The following methods of creating
data sets are supported:

¢ Creating a dataset structure and entering data in StresStimulus.

e Creating a structure of an empty dataset in StresStimulus, copy tabular data from any
external data sources, such as Excel, and paste it to the dataset grid in StresStimulus.

e Creating a structure of an empty dataset in StresStimulus and managing the .csv file outside
StresStimulus Ul. For example, the entire .csv file can be re-generated using external data
sources before running a new test.

e Importing an external data source as a new dataset.

Once a data set is created, it can be maintained in StresStimulus. Data can be deleted or modified
manually, and additional data can be entered.

How to create and edit a dataset

1. Click the create a new Dataset button and the Add/Edit Dataset dialog will popup,

15 | Select Dataset: | Cars ® |[saxqee
. Ma! Madel Year . l

Help Box - Datasets @

 ADatasets is a predefined set of records.
Datasets are used in request parameters to:
- retrieve a value from the Datasets,
- assigned the value to a vaniable and

- replace a recorded value in the request
with the variable.

The variable name is
<Dataset name=.< column name>_<databinding method=

_—— s
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Make Model Year Add/Edit Dataset (oo
Acura ® wox 2003
N : O
Honda Civic 2005 Detaect oo Cas v
Fields
Make U
Model . B
L8 mm J
Rename | .
—_R-ernove
Year Add Field
[ ok |[ cance

2. Set the dataset name and add the necessary fields. The dataset name will appear in the Variable
Picker when you create parameters. Click OK when done. This will create an empty Dataset.

Note: For better readability, using a space and many special characters as a part of the data set
and field names is permitted. Exceptions are "." and "$"

3. After that, you can type or paste data into the grid.
4. To create a dataset with a user's credentials for form authentication, click Authentication Dataset.

Tip: For Basic, Windows Integrated (e.g. NTLM) or other Kerberos authentication use
Authentication section on the Test Workflow Tree.

5. To edit data, select a dataset from the drop-down and edit data in the grid

6. To rename a dataset or edit its structure, click Edit. To add a field, enter the field name and click
Add Field. Double-click the field to rename it. To reposition, rename or delete a selected field, use
the Up, Down, Rename or Remove buttons.

7. Other available operations are Export Data and Delete.
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Importing Datasets

To create a data set with external data, click the Import button (a). In the Import Dataset window,
select the data source on the left (b). Either Excel, Text file, or SQL Server query. Fill out the
corresponding form to import a dataset. Click the Preview button (c) to see a preview of the
dataset. When you are ready to import the dataset, give it a unique name and click the Import
button (d).

i Main |~f Verify: Addit.. x | I #17Compar.. x|

« =EHEH| 9 #MRun ¢ = i".alect Dataset:

® Record TestCase
Build Test Case

y Authentication

{} Source Variables

[Impor‘t a data source as a new Dataseti

Data Generators
F= Functions
X} Scriptable Vars

Excel:

1. Browse for or provide a path to the Excel file.

2. Click Refresh button to refresh the worksheets in the Excel workbook.

3. Check the First line has column headings, if the first row contains column headings.
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&) Import Dataset W -

P

Select an Excel file path and worksheet. Check the box if the first now in the worksheet has the column headings.

s

Excel file path: M:%Sales-

Data dsx

Worksheet name: | SalesData

7] [Reiresn | @

First line has column headings:

Dataset Name: Sales-Data

o

(@

Postcode Sales_Rep_ID Sales_Rep_MName ‘Year Value
t 456 Jane 20M 842194573
2052 789 Ashish 2012 283221923
2128 456 Jane 2013 818789972
2073 123 John 201 444511421
2134 789 Ashish 2012 71837721
2162 123 John 2013 645315453
2053 456 Jane 20m 589626398
2042 789 Ashish 2012 27521.792
2138 123 John 2013 77985.1261
2043 789 Ashish 2011 49546.1233

@ i ].knpoft

J [ Concel |

Text file

1. Browse for or provide a path to the text file.

2. Type the delimiter character that will separate the columns. For instance, if the text file is a .csv
then the ',' should be the delimiter.

3. Check the First line has column headings, if the first row contains column headings.
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F) Selectatextfile path. Enter a column delimiter character. Check the box if the first text line has the column headings.
... 4 sQL Server

Path text file:

Delimiter: . ,_ (A single characterthat will delimit columns)

Firstline has column headings .

Dataset Name:

Special Characters

e Special characters can be included into the dataset text file using URL encoding. To insert a
character with hexadecimal code XX, add the %XX sequence to the file. In rare cases, when
%XX should be interpreted as a 3-character string, URL-encode the percent character, so
the string will look like %25XX

e The coma character is used as a field separator in the text file. In order to use a coma within
values, surround it with quotes (ex. ",")

SQL Server

1. Fill out the SQL Server form. Provide the Server Name, Database Name, Credentials, and a
Select Query.

BUILDING TEST CASE - PARAMETERIZING DYNAMIC TESTS 101



User Guide v1

Fill the form to import database query as a dataset

Server Name: Username:

Database Name: Password:

Query:

Dataset Name:

Dataset Ranges

It is sometimes necessary to use unique records from a dataset for every test run, for example in
situations where each dataset record contains data to be inserted into the database and the same
data can't be inserted twice. One way to accomplish this is before running a subsequent test, delete
all the records from the dataset and replace them with new records. Another way is to limit the
dataset ranges and only use a subset of records for the test.

To enable dataset ranges do the following:

1.

2.
3.
4

In the dataset set the Limit Dataset property to Yes.
Set the starting record to use in the current test.
Set the record count to set the number of records to use from the starting record.

Set the auto-advance records to Yes to automatically advance the starting record (by record
count amount) after each test run. If the starting record value gets larger than the actual number
of records, the starting record count will reset to 1.
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e RHI§A 83D Smpor. | sdecbatser

i @& Record Test Case... Username Password
-l Build Test Case m
- 5 Authentication »
=-={} Source Variables user2 *
----- 4 Extractors iserd =
B -
& Data Generators |userd
- f= Functions |users %
LX) Seriptable Vars
- P] Parameters DataSource Credentials | Rows: 6
----- Response Validators 0
N Limit Dataset? Yes
i Managing Test Case(s) : : L
EI" Canfigure Test Record Count 10
! a Load Patiern Auto-advance records? Mo
H T

Using Datasets

Datasets are used to feed request during the test execution. A dataset variable is associated with a
specific datasets column. The row from which the value is retrieved is determined based on a
specified databinding rule.

The dataset variable is referred by as [dataset name].[field name]$[data bind method]
surrounded by the brackets. For example: {{Users.username$VU_Bound}} . When the Variable
Picker is used to create a parameter, the properly formatted dataset name reference is inserted
automatically.

Usfandﬂuew|
‘9P HBER @ ? /| .Find L83 ¢

Query Parameter Recorded Value  Replace with

id 2459

[+ Extractors

[%--Datasets

E--Cars

E--Make

Reg-Bound

--VU-Bound
lter-Bound
lter-Reg-Bound
VU-lter-Bound

- Param-Bound

-Modgl
Eﬂ--YeaJ Random databinding method. Every request parameter gets a random dataset row.

- Add Dataset
- Databinding Help
+-Data Generators

Variable Picker
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StresStimulus supports 7 databinding methods:

N o ok wDd =

Request-Bound (Reg-Bound)

VU-Bound (VU-Bound)

Iteration-Bound (lter-Bound)
Iteration-Request-Bound (Iter-Reg-Bound)
VU-lteration (VU-Iter-Bound)
Parameter-Bound (Param-Bound)
Random (Random)

The dataset value is fetched just before issuing the requests. It replaces a recorded value in the
request parameter.

For more information about databinding methods, see Databinding.

Info:

Sometimes it is necessary to parameterize dynamic file upload. The recorded request
typically will be a multipart post request where one of the fields has a value containing the file
content. For example, the request will look like:

3e04d523481038
Content-Disposition: form-data; name="submittedfile"; flename="SELECTED.pdf"

Content-Type: application/pdf
%PDF-1.7

Y000

7052 0 obj

The field "submittedfile" here represents the recoded content of the file. In the course of load
testing you want to replace this content with dynamically selected files with the content of files
locally available to the load testing machine. To do so, create a dataset with a field for storing
the full paths of such files. Then parameterize the multipart request by replacing the value of
the field with the recoded file content (in this case "submittedfile" field) with the dataset.

StresStimulus will replace recorded file content with the dynamic content during replay.

Note: if you are using this feature on a distributed test with one or more agents, then all files
must exist on all the agents in the same location.
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Tip: One dataset can be used in several test cases.

Data Generators

[Eni[=E]

A data generator (DG) returns a generated on-the-fly random value assigned to a variable with the
same name, which is used to parameterize requests. Depending on the DG type, the value can be
random or systematic. DG can be used for creating streams of emulated business data of different
types which can be included into the HTTP load stream. It allows to more realistically mimic
physical users interacting with web application by entering real-world business data. It helps to
avoid creating large test datasets manually.

A data generator type determines what random value will be returned: Integer, Double, Date/Time,
GUID or Text.

The following DG types are supported

e Integer - Returns an integer between the Min Value and Max Value.

o Set Type to Autolncrement to generate sequential integers starting from the Min Value. After
the Max Value is reached, the next integer is the Min Value. If uniqueness is required, make
sure that Max Value will not be reached.

o Set Type to Random to generate random integers between the Min Value and Max Value. The
uniqueness of the random numbers is not guaranteed.

¢ Double - Returns a double precision point number between the Min Value and Max Value.
o Datetime - Returns a date time object between the Min Value and Max Value.
o Guid - Returns a new Guid.

e Text - Returns a set of characters with a length between Min Length and Max Length.

How to create a Data Generator

1. Select the data generators node on the Test Workflow Tree.

2. Click Create New Data Generator to bring up the generator dialog.
3. Select DG type that will return the appropriate datatype.

4. Set When To Evaluate property to On Iteration or On Request
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Tip:
Set the When To Evaluate property to On Iteration to generate a new value on every

iteration (default). In this case, the random values persist throughout the iteration for every
VU. This allows to use the same random value more than once.

Example: A web form requires entering an email address created by a data generator, twice
for verification purposes. In this case, set When To Evaluate property to On Iteration to
avoid failing due to entry mismatch

Alternatively, set it to On Request to generate a new value on every on every request

5. Configure remaining properties and give it a unique name. It will appear in the Variable Picker
when you create parameters. Use the Format String property to format the generator output.

6. Click Verify to test the return value.
7. Click Save & Close.

i Main }

e WH 9 #Rrn ¢ @B @ | ..Find
@ Record TestCase... i EmailGen

= E8 Build TestCase

#y Authentication

—={} Source Vaniables
-+ Extractors

o &

\>/ Create Data Generator .
@ | Save & Close i Save & New & Verify | §

w Datasets

. 51 Data Generators

Fx Functions

|X) Scriptable Vars

P] Parameters

“% Response Validators

Integer
Double

Text

Date Time.
Guid

v Verify & Autc
& Managing T¢
= J#~ Configure Test
i &8 Load Pattem
(D TestDuratiol
@ Browser Typ
<. Network Typ
&3 Load Agents

Help Box — Create Data Generator

%/ To Create a Data Generator:

1. Select its Type from the kst on the left

2. Configure its properties.

3 Chek Verify to test the relurned value

o

= = Monitoring
-5 KPI
- Windows
- c} Linux/Uni:
42 Load Age
4 Result Storai

4. Click Save.

See Also:
Data Generalors

#+ Pass/Fail Co¥
/- Other Options

[ Script Editor
/M Run and Monitor Test .

I W S YR

Name
Type

Max Value
When To Evaluate
Format String

Min Value
The minimum generated value

MyDate
DateTime
12/31/2015 12:09 PM

2
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»
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[ ] Today: 12/31/2015
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When the DG is used to parameterize a request, it is referred to by its name surrounded by the

brackets, for example: {{MyRndInteger}}.

BUILDING TEST CASE - PARAMETERIZING DYNAMIC TESTS 106



User Guide v1

When the Variable Picker is used to create a parameter, a properly formatted DG name reference
is inserted automatically.

Functions

A function instance returns a determined on-the-fly value of a specific type. The value is assigned
to a variable with the same name, which is used to parameterize requests.

The returned value depends on the function type and the context where the function is called from.
Some of the function types provide access to internal load engine variables.

The function instance is evaluated before issuing a request.

The following function types are supported:

Function Return Value

Agent Name The name of the current
agent

Agent WU The current VU number

Number within an Agent’s pool of
VUs

Test Case The current test case name

Name

Agent The current iteration number

Iteration executed by an Agent

Number

URL Number The current request number
within a test case

Agent The current request number

Request issued by an Agent from the

Number beginning of the test

Current Date
Time

The current date time stamp

Current UTC
Date Time

The current date UTC time
stamp

«|@H 9 FRRn ¢ g
® Record TestCase.
1 Buid TostCase
cation

£ Agent Name
£+ URL Number

P oot

X9 | bind

fatad

Help Box — Create Function Instance.

&) geate Funetion Instance =

@B Save & Close i Save & New @

Cumert Date Time:
[Currert UTC DateTime

T Name CurentDate TimeUTC

7 To Create a Function Instance:

1. Select a Function Type (described in the ight bulb on the left)

2. Configure the Function Instance properties.

3 Click Save

See Also.
Functions

Format String
A string specifying a format of presenting & valus. Far deails about differant data type
- Formats. check "Formatting Types in NET
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How to Create a Function Instance

1. Select the Function node on the Test
Workflow Tree.

Click New to bring up the Function dialog.

Select a Function Type.

Configure its properties and give it a unique

name. It will appear in the Variable Picker
when you create parameters. Use the
Format String property to format the
generator output.

5. Click Save & Close

When the Function instance is used to
parameterize a request, it is referred by its
name surrounded by brackets, for example:
{{MyFunction}}

When the Variable Picker is used to create a
parameter, the properly formatted function
instance reference is inserted automatically.

The function instance is evaluated just before
issuing the requests. For example, if you use
the Current Date Time function in 3
requests, it will be called 3 times and will
return 3 different instant time values.

Date Time Functions

StresStimulus supports two date and time functions:

e Current Date Time - Returns the local date and time at the time of evaluation.

e Current UTC Date Time - Returns the universal (GMT) date and time at the time of evaluation.

These functions use the following additional attributes:

o Time offset (s) - The number of seconds to add (or subtract if the value is negative) from the
resulting date time. Example: use this property to create an expiration time in the future.

e Use Unix Time format - This returns the date time as Unix time (Epoch time) format which is the

number of seconds that have elapsed since January 1, 1970.
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Formatting Data Generator and Function Output

Standard .NET formatting strings are used to format the output of the Data Generators and
Function. This provides a robust method of representing any numeric, GUID and date/time data
types as strings.

To receive a desire output string, enter the necessary formatting string into the FormattingString
property of a Data Generator. For example, to represent long format date and time as

"25 February 2013 10:25:30", use FormatString "U"

A quick reference guide to format string in StresStimulus is provided in the post Format Specifiers
available here.

The complete reference of .NET Formatting Types is provided here.

Note: The Current Date Time and Current UTC Date Time Functions have an additional
formatting property: Use Unix Time format? Select Yes to return the number of milliseconds
that have elapsed since Jan-1, 1970. Select No (default) for all other formatting options. This
format is used in several web frameworks, for example Oracle ADF.

4.4.2.2 Parameterization

Parameterization is a rule of replacing the recorded value in requests with a different dynamic or
static value that will be used on test replay. Dynamic values are derived from Variables.

All variable types, including extractors, datasets, data generators and functions are used in
parameterization in a very similar way. Any part of the request, including the header, URL, query
string and body, can be parameterized in a very similar way as well. The steps for parameterizing a
header using an extractor for example, are the same as the steps for parameterizing a body using a
function.

Dynamic values replacing recorded values are not limited to just a variable. You can use
expressions that combine several variables, text strings, or a combination of thereof. Variables or
text strings should appear one after another in the expression without delimiters. During the test
run, StresStimulus will resolve variables into strings and concatenate all dynamic and static strings
to create an expression that will be inserted in the request.

Test Integrity Safeguard
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A parameter can operate correctly only if it uses a correct existing variable. StresStimulus has
built in verification that preserves the test case integrity.

o If a variable is renamed, all parameters using it will be automatically adjusted to use the new
name.

e If a variable is deleted, then all depedent parameters will be deleted as well.

Such validation helps to avoid sending incorrect requests during the test and thus helps to
prevent test errors.

Creating a Parameter
There are two methods of creating parameters:
e Using the pop-up parameterization window

e Using the parameterization window in the right frame
Creating parameters using the pop-up parameterization window

1. Right-click on a request (a) in the Test Case Tree and select Create Parameter (b) in the
Context menu.
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Edit Session
Clone Session
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Create Transaction
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Create Page
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Insert Skip-to-Next-Iteration

Create Extractor
Create Parameter .
Create Validator

Hide Properties
Help...
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| Object type

This objecttype is currently selected in the Test Case free. lts properties are displayed in this grid
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2. In the appeared pop-up parameterization window, select a tab (c) corresponding to one of three

request parts:

o Request Header

o Request URL and Query

o Request Body
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\_/ Create Parameter: #41. /DynamicsNAV90/WebClient/cbs t = [=] ﬁ

Headers || url and Query [ Body | @

HYO® BBRN B .Fing 5 & @ Session #41
121l @@
2 /DynamicsNAV90/WebClient/cbs
3 Host =
4 navweb.myerpcloud. com
5 Connection =
6 keep-alive
7 Content-Length =
g8 592
9 Rccept =
10 application/json, text/Jjavascript, */*; g=0.01
11 origin =
12 https://navweb.myerpcloud. com
13 X-Requested-With =
14 XMLHttpRequest
15 User-Agent =
16Mozilla/5.0 (Windows NT 6.1; WOWE4) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/50.0.2661.94 Safari/537.36
17 Content-Type =
18 application/json
19 Referer —
20 https://navweb.myerpcloud. com/DynamicsNAVI0/WebClient/2co
mpany=CRONUS%20USA, $20Inc.
21 Accept-Encoding =

(o ¥ S P .

»

m

Parameterization Editor

Note:
GET requests do not have a Body tab.

While virtually any header can be parameterized, it is recommended to change only custom
headers or values added by your application. Otherwise, modifying standard headers can

cause the server to fail the request.

4. Depending on the selected tab and content of the request, StresStimulus will automatically select
one of three parameterization controls:

o Parameterization Grid (d)
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o Parameterization Editor (e)
o Free Format Request Editor (f)
For example:

e A request part that can be represented as a name/value pair form is shown in Parameterization
Grid by default.

¢ A request part that cannot be represented as a name/value pair form is shown in the Free
Format Request Editor.

Note: Parameterization controls that should not be used are automatically disabled to prevent
user errors.

If necessary, select another available control that is more suitable for your situation. For
example, you can switch from the Parameterization Grid to the Parameterization Editor if you
need to enter long value strings or use the Find and Replace by value feature. To select a
different Parameterization Control, click the corresponding button on the toolbar.

The final steps of creating a parameter depend on which parameterization control you will use. The
next section describes parameterization controls.

Creating parameters using the parameterization window in the right frame

1. Select the Parameters node in the Workflow Tree.
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-5 Cell Phones - Free Format Request Editor: for configuring free format
é\ @ Your store, Cell phones [equests_

¢ #15. cell-phones
-5 Add Blackberry to cart

L 3 st

asfitaulus, ol — =

2. Select a request on the Test Case Tree.

3. The parameterization window is displayed on the right frame. Use it similarly to the pop-up
parameterization window described above.

Parameterization Controls

Three parameterization controls are compared in the table below.

Parameterization Controls

Category Feature Parameterization | Parameterization Free Format
Grid Editor Request
Editor

Toolbar X o ]

button

Functionality | Supports Yes Yes Yes
name/value pair
format

Preserves automatically automatically manually
name/value pair
structure
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‘ Parameterization Controls

Supports free No No Yes
format (non-
name/value
pair; e.g. JSON,
XML)
Supports WCF No No Yes
binary
Scope of editing one parameter at a | one parameter at a | entire request
time time part
Edit short string Yes Yes Yes
values
Edit long string No Yes Yes
values
Find parameters by | Yes No No
name and
Replace their
values
Find and Replace No Yes Yes
value
Supports Variable left-click right-click right-click
Picker
In which Request Header Yes Yes No
request
Request URL and Yes Yes Yes
part can be Q
uery
used
Request Body Yes Yes Yes

C:\NING\2013\2013-12\11.xIsx

Tip: Which Parameterization Control to use:

Parameterization Grid: for configuring name/value pair parameters.
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Parameterization Editor: for configuring name/value pair parameters with long values or
when Find and Replace is needed.
Free Format Request Editor: for configuring free format requests.

Parameterization Grid
Depending on the selected request part, the first read-only column displays:
.

o Header - header names

o Query Parameter - query string parameter names

o Form Field - web form parameter names

| Headers | Url and Query @Jﬂ

B B e B .Fnd 5% % @ Session #5403
| Form Field |Show autocorrelation parameter detail5| Replace with
> UHIQUE_I411499352950 1411499352950 {{Auto-Correlated}}
APP i} {{Auto-Correlated}}
NAV
- ENCODED_PATH Home,Application_Main.jsp%3Fs%3D1... |{{Auto-Correlated}}
- FORM_ACTION SUBMIT1
'SCROLL_X 0 [{Auto-Correlated}}
'SCROLL_Y 0 [{Auto-Correlated}}
- SUBMISSION_ID -1 {{Auto-Correlated}}
'RB_SUBMISSION_ID 1 {{Auto-Correlated}
- NODE_INDEX 0 {{Auto-Correlated}}

Recorded Value: a read-only column that, depending on the selected request part, displays:
.

o recorded header values

o recorded query string parameter values

o recorded web form parameter values

Replace with: a column for storing new dynamic or static values replacing the recorded values.
After recording a test case, this column contains:

v1
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o "..."-A placeholder for entering enter a new value. If no value is entered, then the

recorded value will be used.

o {{Auto-Correlated}} - A system variable indicating that this field will be autocorrelated.

Tip: To display the autocorrelation details, click Show autocorrelation parameter details on
the toolbar. The extractor names will will be displayed. To switch back to the default view,

click Hide autocorrelation parameter details.

eaders | uriand Query [B0dY |

o [P @ ¢ (B ..Find M % 7 Session #5403

Form Field Hide autocorrelation parameter details. Replace with

y [ R 1411499352950 {{__UNIQUE_1411499352950}}
APP 0 {1 SYSTEM_STUDY ID}}
NAV '
ENCODED_PATH 'Home, Application_Mainjsp%3Fs%3D1... {{_ENCODED_PATH100}}
FORM_ACTION ' SUBMITL =
SCROLL_X 0 | [{__SYSTEM_STUDY_ID}}
SCROLL_Y 0 {{__SYSTEM_STUDY_ID}}
SUBMISSION_ID -1 | {{__RB_REVIEW_ID}}
RB_SUBMISSION_ID [ {{__RB_REVIEW_ID}}
NODE_INDEX 0 | [{__SYSTEM_STUDY_ID}}

It is recommended to use the Variable Picker for entering a variable into the Replace with column
for a parameter. You can also enter an expression containing static text, variables or combination

of thereof.

Creating an expression containing one or several variables and arbitrary text:

use variable picker to enter one variable at a time;

manually cut and paste variables into a text editor ( i.e.Notepad) one after another;
insert text strings before, between or after the variables, if necessary;

copy and paste resulting expression back to the Replace with column.
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Parameterizing URL. URL (GET or POST, with or without query string) can be
parameterized using a pseudo header called {PATH} located under the Header tab. To do so,
right-click in the Value column of the URL row and in the Parameterization Control select
desired extractor or data source field.

Variable Picker

The variable picker control helps to select and enter a variable name in the correct format when
creating a parameter. The variable picker is used in all 3 parameterization controls:
Parameterization Grid, Parameterization Editor and Free Format Request Editor.

Using Variable Picker
To enter a variable in the Replace With column in the In Parameterization Grid, follow these steps:
1. Invoke Variable Picker, using one of the following methods:
.
o Click the ... column.
o Click over {{Auto-Correlated}} to override autocorrelation with a parameter.

o If the Replace with column already contains a variable or other static text, click where
you want to inject a new variable, or select the text that you would like to replace. Then
right-click.

2. The variable picker will appear with a list of the existing variables in four categories.
.

o Extractors

o Datasets

o Data Generators

o Functions

Headers | Ud and Query | Body

B PMe ¢ @ e
Foem Reid Racaordad Value Replace with
__MEWSTATE MwEPDwULLTESMD

_EVENTVALIDATION | AwEWBAKT1/20BAL

pw admin t- Extracions
+- Diatasels

o0l Logon
+- Data Generatons
+- Functions
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3. Select a variable in the Extractor, Data Generator or Function category, or select a variable as a
Dataset, field and databinding method.

4. The Variable Picker will disappear and the variable will be injected into the request parameter.

Databinding

Databinding is a rule for fetching dataset records used for parameterization requests. The dataset
stores multiple sequential records. Every time a dynamic request with a parameter bound to the
dataset is generated, a single dataset record is consumed. In some tests it is necessary to use
different records every time by repeatedly looping through the records in the dataset. However, in
other tests, it is required that a record is repeated for either the same VU, or requests or iterations
or combinations of thereof. For example, in login requests a VU has to use the same credentials
stored in the dataset on all requests and all iterations. At the same time, to realistically load test a
data entry scenario, a VU needs to use different dataset records.

StresStimulus supports seven databinding methods shown below. They appear in the variable
picker control under the selected dataset field. To display the description of a data binding method,
mouse over it.

i = &9z 9@ =H|? MR ¢ |Header5“‘ Url and Query|
Search URLs = - @ Record TestCase... : ﬁ ZRIR-] Find )‘ 5 @ 9]
Build TestCase
L8 #57. edinkedin.c - el Authentication Query Parameter Recorded Value  Replace with
£ [8] watson.microsoft.ct } Source Variables . T v e T
R 7 > vatson. mi Sl '
T — atasets 0s 6.1.7601.2.000... | E-Extractors »
8 #59. vanwmicre Bl Dok Benersioes = [Del Inc. [ Datasets |
% #60., crl.microso Einichiiis ! g Fl
2 #61. crlmicroso i sPN XPS 8300 i
o B Parameters| T [=-TestingData
- #62. mscrl.micre “ Response Validators BV ADE &
2 2 x ! [=-UserEntry
- #63. crl.microso -~ Verify & Auto-config MRK 1028 Del XPS... " Req-Bound
2 #64. dnl-11.geo 4l Multi Test Cases ! =t sReg L
i MID 8B2EC342-957... - VJ-Bound =
A% #65. dn-15.geo =14 Configure Test . |
o } 4% Load Patiem HCU 13327 -~ Iter-Bound
- #66. dnl-15.geo 3 | :
5 #67. dni15 {5} Test Duration - Tter-Reg-Bound
AR . dnl-15.geo i i L1 L Trer-Bonnd |
2% #68. dn\—{ Tteration-Request-Bound databinding method. Every subsequently requested parameter in every iteration gets the subsequent dataset row shared by all VUs. ]
ixjv ::[9] gn:'ig-gm -8 Load Agents ... Random ‘
T #71' d2\715'g?§ [ Monitbting Add Dataset
e g B KT Databinding Help -
& #72. dnl-15.geo Windows Servers
-8 #73. dn-15.geo A LinwxUnix Servers Variable Picker Help
& £74. dnl-15.geo -4 Load Agents -
& #75. dn-15.geo i Resull Storage Help Box — Variable Picker |A|
: -.4# Pass/Fail Configuration
& #76. dn-15.gea % OtherjOptiuns 9
- #77. dnk15.geo) =8 Script Editor /- Select a Variable in the Extractor,
-4 #78. dnl-15.ge0) /% Run and Monitor Test.. Data Generator or Function category
-l #79. dn\-ls.geo:E < Analyze Results
&5 #80. dnl-15.geo| - Or select a Vanable as a Dataset,
¢ #81. dnl-15.geo| field and databinding method
- #82. dnl-15.geo|
& #83. dn-15.ge0 The Variable will be injected into the
% #84. dnk-15.ge0 request and will replace any selected text
- #85. dnl-15.geo
- #86. dnl-15.ge0
-8 #87. dnl-15.geo
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c:\NING\2013\2013-12\12.pdn

A description of the databinding methods is provided in the table below. The following examples

show which dataset record is used in each method: The sample dataset has 20 records. The test
case includes 5 parameterized requests bound to this dataset. Two VUs run the test through two
iterations. Both VUs traverse through their respective iterations asynchronously as they emulate

independent physical users, so there is no synchronization between requests issued by different
users.

Description Example

1. Request-Bound data-binding method (Reg-Bound). VU1 | VU2 | VU1 | VU2

Every parameter requested by any VU in any iteration gets a

subsequent dataset row. Req.| lter. | lter. | Iter. | lter.

1 1 2 2

1 1 2 10 13

2 3 4 12 14

3 5 7 17 15

4 6 9 18 16

5 8 11 19 | 20

2. VU-Bound data-binding method (VU-Bound). VU1 | VU2 | VU1 | VU2

Every VU gets a subsequent dataset row used for all its

parameters requested in all iterations. Req| lter. | lter. | lter. | Iter.

3. Iteration-Bound data-binding method (lter-Bound). VU1 | VU2 | VU1 | VU2

Every iteration gets a subsequent dataset row used by all VUs

in all requested parameters. Req| lter. | lter. | lter. | lter.
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Description Example

3 1 1 2 2

4 1 1 2 2

5 1 1 2 2

4. Iteration-Request-Bound data-binding method (lter-Reg- VU1 | VU2 | VU1 | VU2
Bound).

Every subsequently requested parameter in every iteration
gets the subsequent dataset row shared by all VUs.

Req| lter. | Iter. | lter. | lter.

5. VU-Ilteration data-binding method (VU-Iter-Bound). VU1 | VU2 | VU1 | VU2

Every VU on every iteration gets a unique value. The value is

the same for all requests within the iteration. Req| lter. | lter. | lter. | Iter.

6. Parameter- Bound data-binding method (Param-Bound). VU1 | VU2 | VU1 | VU2

Every requested parameter gets a subsequent dataset row

shared by all VUs in all iterations. Req| lter. | lter. | lter. | lter.
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Description Example

4 |4 |4 |4 4

5 5 5 5 5

7. Random data-binding method (Random).

Every request parameter gets an arbitrary dataset row.

Note: If the number of records in a dataset is insufficient, then the records will be reused
according to the round-robin algorithm.

Creating Multiple Parameters from Grid

Sometimes the same variable should be used across multiple GET or POST requests. For
example, in the application where the session ID is marshaled as a query parameter, this
parameter will be included in every request.

StresStimulus allows to quickly parameterize multiple similar parameters using the Find and
Replace feature. To parameterize multiple requests:

1. Select a parameter.
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Headers I Url and Query| BUdY'.

B2 ¢ B -find &R Q
Form Field s saed Replace with
Value

__VIEWSTATE | wEPDwU.J.. {{Auto -Correlated...
__EVENTVALID... waWEQLy {{Auto Correlated...
query {{Auto-Correlated...

o T ——

{actn () Find Parameter by Mame and Replace its Value *
filter
| - Search Regquest HEADERS.

:sort To search by Value, open Parameterzation Editor.

prev_t
prev ‘ Parameter Mame: |{PATH} . w

tags  Replace with: |_.

® @ reoioce [ T

2. Click Find and Replace on the toolbar or hit Ctrl+F to show the Find and Replace dialog.

3. The selected parameter name will be displayed in the Parameter Name box. You can select a
different parameter from the drop-down.

[ )
o If the Header tab is selected, the drop-down will display all headers.

o Ifthe URL and Query tab is selected, the drop-down will display all query string
parameters in the name/value format.

o Ifthe Body tab is selected, the drop-down will display all form fields.

4. A current value from the grid's Replace With cell will be displayed in the Replace With text box.
Right-click and select a variable from the Variable Picker.

5. Click Find to find the next parameter by name. The search is conducted across all requests in
the test case. Only the selected part of the request is searched. For example, if the Body tab is
selected, then only form fields will be searched.
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6. Click Replace to replace the value of the current parameter with the new value and then find the
next parameter with the same name.

7. Click Replace All to bulk replace values in all parameters with the search name.

Tip: To selectively parameterize multiple requests, click the Replace or Find buttons
depending whether you need to create or skip the parameter.

To parameterize all requests with the searched parameter in one sweep, click Replace All.

Parameterization Editor

The Parameterization Editor is used for configuring name/value pair parameters. Only the value
portion can be changed. It has advantages over the Parameterization Grid in the following cases:

e The values are long strings that are difficult to handle in the grid.

e Multiple similar parameters across many requests are necessary and the Find and Replace
commands are more advanced in the editor compared to the grid.

Using Parameterization Editor
1. To switch to the Parameterization Editor from the Parameterization Grid click the switch button
2. The parameterization editor will appear.

3. To edit data, select text in the Value Line that should be replaced and right-click in the Value
Line. Then select a Source Variable in the Variable Picker.

4. When you finish editing, click Save.
5. To discard the changes, click Undo To The Last Save.
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Headers‘UrI and Query | Body

Q@uE9® Hume ¢ Ao 5

1 {"jsonrpc 2.0", "method™: "Invoke™, "para;
["{{JP-TED1@E4}}TED1", "{ {m=—nav-homepage
tionsToInvoke”: [ {"namedParameters":"{4\"K
6\"}", "interactionName": "ActivateControl
nav-grid-container@@4} } TEEE$80C4{ { JP-E0E
:"{{m=-nav-listpartform@@4}} TECA", "callb
nId™:"¢{ {_f03zekc1e23uv52015hp@@24} 1f03=z

1% Scriptable Vars CRONUS USA,
E
La]Parameters - Restore to Recorded

“% Response Validators

o Verfy 8 Auto-config...

o Managing Test Case(s)
= #~ Configure Test
' &k Load Pattern

{5 TestDuration

@ Browser Type

«b Network Type

5 Load Agents

% Monitoring

L KPI

|£| Extractors .

[ Dat Select a Variable

] z
[+ Functions

Free Format Request Editor

The Free Format Request Editor is used for parameterizing requests without preserving their
name/value structure, if it exists. This is the only parameterization control available for requests that
do not have a name/value structure. Here are a few examples of such requests:

e GET request query string does not conform to the format ?<name>=<value>.

e GET requests with Restful URLSs.
e POST request body that includes XML or JSON.

e POST request body that includes binary, such as WCF binary or AMF encoding.

Use the Free Format Request Editor similarly
to the Parameterization Editor. To edit data,
select a value (a) that should be replaced and r
ight-click . Then select a source variable in the
Variable Picker (b). The color-coded read-only
variable control (c) will be inserted. it has the
following format (c):

{{«<variable>}}<value>
where:

<variable> is the name of the variable
selected in the variable picker;

Headers | Url and Query| Body |
9 ® & ¢ B A % % @ session #1156
1 {"playbackTicket":"{{__ef3c96£4095b4373bcafll32} }ef3cO6£4095
b4373bcafaded6b120bb5", "sinceTineT4s" : 910140, "currentTimeIn
Ms": i
@ | sExcractors
4 Datassts
- Data Generators
Add Data Generator
2 Functions
Add Function

Variable Picker Help

Free Format Request Editor

<value> is the recorded value.

When you finish editing, click Save (d).
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Concatenating variables

To concatenate two variables, after
inserting the first variable, place the
cursor at the end of the first variable
control, right-click and select the second
variable in the Variable Picker. The
second variable control will be inserted.

Parameterizing WCF binary requests:

You can parameterize textual tokens
embedded into binary requests, such as
AMF requests used in Flash and AIR
applications. A token can be surrounded
by a binary unreadable message. Just
select the recorded token, right-click and
in the variable picker, select a variable
to replace the token.

WCEF binary requests can be
parameterized as easily as regular text
encoded requests because
StresStimulus decodes them and
displays as text. The message "Format:
WCF binary" will appear on the toolbar.

Parameterizing RESTful requests:

To parameterize a RESTful GET request
(without a query string), replace any sub-
string of the URL with a variable. For
example, If you recorded the request
http://example.com/resources/itemol
, then you can replace the "itemo1" with
a dataset value or extractor.
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Changing requests with name/value structure

Requests that have a name/value structure
can be modified using the Free Format
Request Editor. However, all changes made in
the Parameterization Grid or Parameterization
Editor will be lost. You will be prompted about
that when switching to Free Format Request
Editor.

When switching from the Free Format Request
Editor back to the Parameterization Editor or
Parameterization Grid, all changes will be
reverted to its recorded state.

Note: After creating at least one free-
format parameter in the response, you can
no longer safely edit it. If you change the
response in the session inspector and click
Save, you will receive a warning.

If changes you made in the response are
positioned after the free format parameter,
then such changes will not break the
parameter.

" Changing the request wil likely break the parameters.

Avre you sure you want to save the changes?

StresStimulus Alert
‘é, This request has free-format parameters.

Headers | Url and Query | Body |

Headers | Urland Query | Body |

=9 FRICIER S 5§ Session4

1_ VIEWSTATE =

2{{__ VIEWSTATE1}}

3 _ EVENTVALIDATION =

4{{  EVENTVALIDATIONL}}
5 query =

6 {{_ querv}}
7 new_page =

81 @) Aveyou sure youwantto switch to the

StresStimulus Alert

9 actn = ¥ Free Format Request Editor?
10 page
11 filter = All parameters entered in the

12 Parameterization Grid or

13 sort = Parameterization Editor will be lost.
14 {{_ sorc}}

15 prev_sort =

16 {{ prev sort}}
17 prev_dic =

18 {{ prev dir}}
19 tags =

20

H99 @@5% ¢ @ Sk @ Sessonsa
1 7\’IEW5TATE=%2 FWwEPDWUJODc20TAWNZg4D2QWBGYPFgTIeCWlubmVyaHRtbAUVONVAVH
R1eHRGaWVsZAUHCXVEZGVZYX4ORGFOYVZhbHVIRm11bGRFBXF1X21kHgt fTURhAGFCB3Y

50cxZidWdzTH 3 NBROQOS
Bib2x1bW4XZq StresStimulus: Remove Changes Confirmation 71 CHe
ExATgBOQEOAT — z Gi2Ff
s2FuENEQLyeY | (el YWhen switching from Free Format Request Editor onDaT
LovizB3msQLd | & (0 Parameterization Editor or Parameterization Grid, Eouer

this request part will be reverted to its recorded state

iprev_sorc=- L
- All changes made in this request section will be lost.

Do you wantto continue?
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Creating Multiple Parameters at Once

Sometimes the same variable should be used

‘ Headers I Url and Query‘ Body |

across mgltiple GET. or EOST requests. qu 499 & &R ¢ @ RR 9
exgmple, in the application where the session A e
|D IS marshaled as a query parameter, th|S ;i??iTﬁIIT\mkE":[{"na_r[edParamEt.EIs":"{\"KEY\":\"DIEfLRECDIdES
parameter will be included in every request. aev-654: | (&) Find and Replace ==

. . nId":"{
In some applications, a parameter's value gl || <R
submlt'ted'multlple times can have a different ﬁ‘;ﬁ%ﬁf‘] N . ©
name in different requests. e Il ®

{{JP-7E
If such parameter has to be parameterized, ool
. . . i o =-Data Generators
searching by the parameter name will not find * " Random_Page
all instances of the parameter. In this case, | it e
instead of the Parameterization Grid, use the lEuasioes
Parameterization Editor.
StresStimulus allows to quickly parameterize
multiple similar parameters and search by —
Variable Picker Help

name and value using the Find and Replace
feature in Parameterization Editor and Free Find | [ Repiace | [ Replaceal
Format Request Editor.

To parameterize multiple requests:
1. Select a value to parameterize
2. Click Global Find and Replace

3. Searched value will appear in the Find
What box

4. Right-click in the Replace with box and in
the appeared Variable Picker, select a
variable. Alternatively, you can type your own
value, wildcard or regular expression.
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5. Select Search Scope as This Request or All| .
Requests (& Find and Replace -

6. Check other applicable options SERER AT I

7. Click Bulk Replace Find What type=7

Replace with: type={{Random_Type}}

Search Scope: [All Requests ! v]
This Request
[] Match case

. [ Use wildcards

[} Use regular expressions

Find ] ’ Replace ” Bulk Replace ]

You can also create multiple parameters from an existing parameter. Right click on an existing
parameter (a) and select Create More Like This (b). The find and replace dialog will appear with
the find and replace criteria pre-filled. Click the Bulk Replace button (c) to create all possible
similar parameters.

£ Main |

@« @WH ¢ AMRRn ¢ Headers | Untand Query | Body u .
® RecouTesicase K] 5o m i iRy Find and Replace
7-2"“““!{:“9 1{"json "2.0", "method": "Invoke", "params": [{ "openF
Authentic ation b % ‘ R, ] * ’ - =k %
(520 Sourts Varisbies ormIds {ms-n ) JETEENINRI1 | FAS" | "interactionsT Search Request BODY.
7 Bxractors oInvok "namedpa Restore to Recorded e\": \"AddT
= Datasets nReady\", \"Argument. Create more like this @) pme":"{{_I
;9 ?m fe"e‘a‘“ nvokeExtensibilityM mmwumm-rE tyMethod",
£ Funclions = i : " ngor -
i) Senpiabia Virs controlldr: ({connral—adam—concax:e:@e3z)naﬁ . "for Find What:
o] nId": " ({ms-nav-cardpartforn@@3))EA2", "callbackld": "1
i RusponseYihdatts "}1, "sessionId":"{{__buOfmlgttextniusxsed@é24) |budfm
' Veriy & Auto-config 1gttextninsxsed3tufCRONUS USA, Replace with: {ims-nav-homepage}}
& Managing Test Case(s) Inc.MYERPCLOUD\\navltrial99", "requestToken":"{{_ 0df
= 4 Configure Test xibugsdurgmebz5pl0824] } 0dfxibugsdurgnebzSplevee™, "se
4 Load Patem quenceNo":"iolyd4ub#1", "navigationContext": {"locatio Search Scope ’A” Requests b
@ Tes:Detaion n":"https://navweb.myerpcloud. com/DynamicsNaV0/webC

[] Match whale word
[] Match case

Bulk Replace
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Regular Expression and Wildcards

When the regular expression or wildcard option is selected, the entire value is replaced unless a
match group is specified, in which case only the first group is replaced. The examples below show
the result of replacement with variable: {{MyVariable}}.

Regular Expression Examples

Expression Match Result

([0-9A-FI{8N\-{0, 1}[0-OA-FJ{41\-{0,1}[0-9A- | b558b213-8501-894b-b0b3- | {{MyVariable}}
FI{4N-{0,1}[0-9A-FJ{4)\-{0,1}[0-9A-F]{12}) | 39c7a4f2e840

<id>(\d+)</id> <id>123456789</id> <id>{{MyVariable}}</id>

Wildcard Examples

Expression Match Result

{id:"(*)"} {id : "jd123"} {id : "{MyVariable}}"}

5 _char_secret=(?7777) 5 _char_secret=5d3hp 5_char_secret={{MyVariable}}
4.4.3 Automatic Parameterization

One of the main challenges in creating a load testing script is to identify dynamic variables. Your
knowledge about the tested website design may be insufficient to quickly locate and manually
configure all dynamic parameters. Your test case can be configured much faster using the
automatic parameterization method consisting of three steps:

1. Verify. This step generates a list of errors and warnings displayed in the Session Verification
Tree.

2. Run Parameter Finder. This step finds requests that likely need to be parameterized and gives
recommendations about missing extractors and parameters.

3. Create extractors and parameters. This step can be performed in one or two ways

a. Semi-automatically: Run the Parameter Tool to auto-configure an extractor with related
parameters.

b. Automatically: Run the AutoConfigurator to create all extractors with related parameters.
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4.4.3.1 AutoCorrelation

In StresStimulus, the majority of dynamic parameters are found and correlated automatically.
Autocorrelation finds hidden dynamic parameters in the query string, body, header or restless URL
in all web application platforms, including binary or XML messages. In simple and medium tests
cases, typically the entire parameterization is configured automatically.

Autocorrelation runs automatically in the test wizard (1) after the test case recording. The
autocorrelation progress bar displays the number of create parameters.

It may be necessary to rerun autocorrelation manually after the following changes in the test case:
e sessions are deleted, repositioned or more sessions are added

e the property MIME Types requested sequentially in Configure Test --> Other Options was
changed (for more see Request Concurrency

To re-run autocorrelation manually, click Test Wizard (2) on the Workflow Tree toolbar,then click
Next (3) one or several times until you execute the Autocorrelation step (4).

=22 Main . ]
e|EH 9 ARRun @ H5(9|/ K| Find RRIRPXESIRE EE HEV?
. Record Test Case =488 TestCase 1
=E | Build TestCase -[8] btnet/
(O Test Wizard ® o

Welcome Auto-Correlation Setup @

rd Test Case

Re
Browser Settings Auto-correlation parameters are necessary to avoid many test errors. To create

Configure Test Case them, StresStimulus will scan the test case without execution. Any existing and

Torgeted Hosis deleted auto-correlation parameters will be re-created.

=)l Content-Types (@) Create auto-correlation parameters (recommended).
(7) Do not create auto-correlation parameters.
Verify
Configure Test
Load Pattern
Test Duration
Think Time
Browser Cache
Run Test

Analyze Results

<Back || Next> | [ cose

H [ htnotlhune en
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Autocorrelation transparency. Autocorrelation script is available for review. An autocorrelation
parameter consists of an autocorrelation extractor (a) and a parameter (b). By default, the extractor
is hidden and the parameter is marked as {{Autocorrelated}} (c)

To display the hidden details, click Show autocorrelation parameters details (d) on the test case
tree toolbar. The extractors will un-hide and their names will be displayed next to the corresponding
parameters (e). To switch back to the default view, click Hide autocorrelation parameters details

().

&= 7 K| .F AR ¢ B éa@s EEYe File Options Help
o TestCaser  @® ] &= Find & AR ?REEE EEY @
4 (@) bney [S-wo-s. autocorrelation parameter deta=S] B osicac | e B
e & Dsrau\tax -{9] binel/ ® | Hide autocorrelation parameter details.
2 P *) @ binet/Default aspx =
pd _ VIEWSTATE: {{Auto-Correlated}} i (& #6. [Defaultaspx
A __EVENTVALIDATION: {{Auto-Corelated}} H # __S6_Loc: fbugs aspx
& #7./bugs.aspx _VEE\
d : B _VIEWSTATE: {{___ VIEWSTATE}}
. % {PATH}: {{Auto-Conelated)} (@ 3 __EVENTVALIDATION: {{___ EVENTVALIDATION}}
(5 #8. [jqueryfjquery-1.32min js i 5. #7.jbugs.aspx
c #9./bug_ fistja H # __ VIEWSTATE1: wEPDWUJODC20TAwNzg4D2QWBGYPF gleCWlubmVyaHRIbAUV.
¢ #10. [add png e EVENTVALIDATIONT: WEWEQLy3+2+DglwiB0wDglLnlsOwDgLol80wDgl 2I8
(& #11. [camera.png H # _query
| (8] binetbugs.aspx 7 sort-1
1@ #12. [bugs aspx | # _prev_sort -1

#l _VIEWSTATE {{Auto-Correlated}} ¢ _prev_dir ASC

] __EVENTVALIDATION: {{Auto-Correlated}} ® ﬁ@;m.@ {{_S6_Loc}} .

: _S6_Loc}}

A query: {{Auto-Correlated}} L L #8. fiqueryfiquery-1 32min js

] sort {{Auto-Correlated)} | 1. #9.fbug_listjs

o prev_sort {{Auto-Comelated)} | oo #10. faddipng

rev_dir. {{Auto-Correlated}} | Ex

L LJ’{E,:,, { ) i e #11. fcamera png

~).[8) binet/bugs.aspx
| B¢ #12 bugs.aspx
B _VIEWSTATE: {{___VIEWSTATET}}
) __EVENTVALIDATION: {{___EVENTVALIDATION1}}
A query: {{__query}}
BN sort {{__sort}}
] prev_sort {{__prev_sort}}
2 prev_dir. {__prev_dir}}

Note: Autocorrelated extractors and parameters have names that begins with two
underscores.

Deleting & Restoring AutoCorrelation Rules

AutoCorrelation creates a set of rules, each of
which includes an extractor and one or several
parameters necessary to keep your test from
application errors. You can review, change or
delete these rules as follows:

Warning: Modifying and Deleting
AutoCorrelation rules is an advanced script
development technique. If not performed
properly, it can cause test errors.
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Navigate to the Extractors node (a) in the
Navigation Tree.

By default, only user created objects a are
displayed and autocorrelation objects are
hidden. To display then, click Show
autocorrelation parameter details (b) on the
toolbar. The object tree will display the
following hierarchy of objects: Requests (c) ->
Extractors (d) -> Parameters (e). You can
expand / collapse the tree to the detail level
you need.

To review the selected extractor, right-click
and select Edit (f), or click Edit on the
toolbar. The Extractor editor (g) will appear.
When complete reviewing the extractor, close
the editor.

To edit the extractor, make necessary
changes in the extractor editor and click Save
(h). For more about the extractors, check the
Extractors section.

To review a parameter that uses the extractor:

a. Double-click a parameter (i)
subordinate to the extractor. Test
case tree on the left will highlight the
parameter (j).

b. Navigate to the Parameter node (k) in
the Navigation Tree.

c. Navigate through tabs (I) Header, URL
and Query, or Body to find in which
part of the request this parameter is
located.

d. The parameter definition will be
displayed in on of three
parameterization controls:

i. Parameterization Grid (m)
ii. Parameterization Editor

iii. Free Format Request Editor

To edit or delete a parameter, follow these
steps depending on the parameterization

«|HB|9 A MRn ¢

- @ Record TestCase...
()88 Build Test Case
%3 Authentication
Source Variables
o/
w Datasets
i Data Generators

®
Ty s EEE K|S

Find A

7 #1. binel

‘Shuw autocorrelation parameter datalls[’

[ ___EVENTVALIDATION: Form Fiekd: ' EVENTVALIDATION'
[ ___VIEWSTATE: Form Field: ' VIEWSTATE"

0 #5 (| VIEWSTATE))
§? #6. bineiDefaut aspx
(" __86_Loc: Header: "Locakon’.

#I. binetfbugs aspx
__EVENTVALIDATION1: Form Field: ' EVENTVALIDATION'
___ VIEWSTATE1: Form Field: ' VIEWSTATE'

¥4 prev_dir: Form Field: 'prev_dir'. .

-#= Functions
{P] Parameters
% Response Validators
B Verify & Auto-config

& Multi Test Cases

(14 Configure Test . R 2 A prev_diez Edit ! Dbl-Click ‘
&& Load Pattern R #13: {{__prev_¢
(5 TestDuration

@ Browser Type
<% Network Type
-3 Load Agents

& # Monitoring x
Paa KPI

& , & Verf
+ A ey o Edit the selected Extractor
(7" _query Form Fiek f= S

[ __sort Form Field & Show Source

Delete Extractor  Del

(&) Edit Extractor: #6. binet/bugs.aspx (@ |

Occurrence 1

Use HTML Decading? No
Use URL Decoding? No
Enforce URL encoding? No
Retumed recorded value

Description

Name
The Extractor and its variable name Tip' to use the name from the response viewer below. click "Set the
selected text as Extractor Name” ®

g - T 5 R | 4 Verity Bxtractor % Save & Close ( Save & New | § @

HTTP/1.1 200 OK -
Date: Mon. 16 Feb 2015 15:16:11 GMT
Server. Microsof-IS/6.0
X-Powered-By ASP NET
X-AspNet-Version 2050727

Pragma no-cache

Cache-Control: no-cache

Pragma: no-cache

Expires -1
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control used.

6. To restore autocorrelation, click the Test
Wizard (n) button on the Navigation Tree
toolbar and follow the step off re-creating
autocorrelation rules.

Search URLs LA e | &) Statistics | 8 Inspectors | # AutoResponder ‘ \& StresStimulus & Composer
2 Main |
—]- —
T g'Eamre « #@H|9 ~AMRun ¢ ‘ Headers| url and Query| Body w [1}]
£ (8] our store . @ Record TestCase.. k- 9 o BB & @ B Find 5 =
- H1] ] B51 Build TestCase
57 #2. [Scriptsfjquery.validate min js --#9 Authentication Form Field Recorded Replace with
(57 #3. [Scriptsfjquery-1.102min js [=+=1} Source Variables F T
-¢5? #4. [Scriptsfiquery.validate unobt ./ Extractors x — VIEWSTATE /WEPDWUIOD... |{{___VIEWSTATEL}}
57 #5. [Scriptsfjquery-ui-1.10.3.custo - Datasets _ EVENTVAL... /WEWEQLy9+... |{{ EVENTWVALIDATIO...
/57 #6. [Scriptsfjquery-migrate-1.2.1.1 \-47 Data Generators query 1 . i {{ quéry}} '
-—¢5? 7. [Scripts/public.common js ‘- fx Functions : - —— e
6" #8. [Scripts/public.ajaxcartjs R Parameters| k DEwW. Dage 1 | {{__query}}
(57 #9. [Plugins/Widgets.NivaSlider/: - Response Validatars actn page
2,5 Take Poll g Verify & Auto-config... T - ».
=1 |8] estore-sample.stresstimulus.com/p - Multi TestCases T
‘6’ #10. Jpollfvote =4~ Configure Test sort -1 {{—Sort}}
=-.5" Signup For Newsletter &4 Load Pattern prev_sort -1 {{__sort}}
[ld] estore-sample stresstimulus.com/su --{T) Test Duration ’_
ﬁ #11. jsubscribenewsletter - Browser Type [ prev_dir s |{{_prev_dlr,}
; gﬁj] email: {{EmailGen}}@gmail.c <& Network Type g -
L. Fail iftext' Thank you for signi -3 Load Agents
) @l Your store. Electronics [—-# Monitoring
4432 Verifying Test Case

After recording a test case, it's highly recommended to verify it. If you run a test without verification,
you may encounter issues related to incorrect or incomplete test configuration. The purpose of
verification is to discover such issues.

This information should be used to add some configuration settings that will fix verification errors or
warnings. After all verification errors and warnings are resolved, all the test errors are likely related
to your website’s inability to properly handle multiple users.

During verification, StresStimulus replays the recorder test case once with one virtual user in debug
mode. Reissued sessions are automatically compared with the corresponding recorded sessions,
and the recorded and replayed server responses are analyzed. After the verification is completed,
errors, warnings, configuration recommendations and other diagnostic are displayed.
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Note: Some Configure Test settings,
such as browser type and network
type are not simulated during verify.

To start the verify process:

1. Click Verify & Auto-Config (a) in the
workflow tree.

2. A pop-up dialog Verify the Test Case (b)
will appear.

3. Sometimes it is desirable to verify the test
case with a different VU. For example, if a
test case uses a dataset to parameterize an
authentication form, then you might want to
verify a few times under different credentials
each time. To simulate a different VU, set
the numeric box (c) to the desired VU.

4. Optionally, you can specify a session
number, after which Verify will stop, to save
time. For example, if the error / warnings
occurred in the sessions 20, 22, 40, 42, 60
... and you just addressed session 20, then
you can run Verify to session 40 or 42. To
do so, enter the session number in the Stop
after session box (d).

5. You can add a description for each verify
run (e) so that you can keep track of the
changes you make to your test case
between verifys.

6.During verify, the test case is replayed at a
slower pace to give user a chance to
preview succession of web pages appeared
in the web view. To run verify at a faster
pace without the page preview, check Quick
Verify box (f).

7. Click Verify. The session grid will display
sessions as they get issued in real time.

Tip: If during the test case verification
some errors or warnings are

i Main |

@« @B

? A RRun @
® Record TestCase
~| @ Build TestCase
# Authentication
=={} Source Variables
# Extractors
“w Datasets
;‘.:a Data Generators
#~ Functions
(X} Scriptable Vars
Eperamsion
“& Response Validators
+/ Verify 8 Auto-config..
o Manaqing Test Case(s)

& &

P
L] Test Case (btnet)

3 |8l btnet/

&l [8] btnet/Default.aspx

#-[8] btnet/bugs.aspx

= # Cof Verify Test Case, find missing parameters and auto-configure them]
1

LUdu rauenn

(D Test
@ Brows

\_J Verify the Test Case .

o

4. Netwo
3 Load:
# Monitc
# KP

2 Wi

A Lin

A2 Loi

‘i3 Resull
o+ Pass/l
/# Other!

5 Script

M Runand |
3 Analyze F

Verify with VU.
Stop after session

Description

|| Quick Verify .

Click Vierify to replay the recorded test case once with one ]
virtual user and check for errors

T E@®
o

Used 2 extractors for authentication:
__flowToken and __wresult .
and 5 WRPC extractors|

Cancel

[ veity ||

&) StresStimulus Verify
Verifying the test case for erors._.

Replaying test case once

(=] )

44%

® L ®
[ mpause || » [@Abon |
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discovered, they should be reviewed
one by one in the order of appearance
from top to bottom. Depending on the
situation, use the appropriate
technique to address them. For
example, create a missing parameter,
delete a request that should be
excluded from the test or ignore
warnings that are irrelevant to the
test's execution. After that, re-run
Verify and move to the next error
warning resolution. Since you should
only focus on the next 1-2 errors/
warnings, there is no need to Verify
the entire test.

8. During the test replay, the browser object
displays the sequence of the web pages as
they get accessed. This helps to quickly
determine whether the test case is replayed
correctly. For example, if the pages in the
browser object repeatedly display the login
screen or error messages, it is an indication
of authentication or session integrity issues.

= In the standalone version,
webpage view Is located in
the right pane.

= |n the add-on version,
Fiddler automatically
switches to the Inspectors -
> web view tab

9. The following options are available to
control the verification process:

e Click Pause (h) to suspend issuing
requests. Click Resume to continue
verification

o Click Step (g) after pausing to send a
single next-in-the-queue request for every
VU. This option is used to further debug
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the test case.

Click Abort (i) to stop verification

Info: During verify, timeout mechanism
is disabled. StresStimulus will wait for
all responses to come back, and the
wait time is not limited by the timeout
of the request.

9. If verification determines that there are
too many redundant extractors which can be
safely deleted, it will prompt you to confirm
their deletion. Autocorrelation sometimes
creates excess extractors to avoid
correlation errors. They should be deleted to
reduce resource utilization.

10. After Verify is completed, a new tab (j)
will appear. It displays Session Verification
tab (k) with tree showing the outcome of
verification for each sessions and the test
case overall. Next to every request, there is
a status image describing the outcome. One
of 4 statuses can be assigned to a session:

e

StresStimulus Alert

lr"_"\l Verification determined that 13 extractors
¥ are redundant and can be safely deleted.

Do youwant to delete them now?
Auto-correlation creates excess extractors

to avoid correlation errors. They should be
deleted to reduce resource utilization.

oK || cancel

Status ‘ Description
| Pass Session completed
normally
& Error Sessions with errors

related to the test
configuration.
Configuration-related
errors indicate that some
test configuration should
be adjusted. Most often
such errors can be fixed
by adding missing
parameters. Try to find
and create such
parameters using
Parameter Finder.

i main %] & #15 com. @ x |

1#’ verify: binet @ ]/#15 -
4 Back To Main | PP Run Parameter Finder =g

Session Verification |Parameter Finder | Extractor Venﬂcationl.

di n' q¢ @ | 57URLs 38 1 Errors A 7 Warnings 6 24 Notifications §

e 1 birct

B #2. btnet/Default.aspx ‘
|

+ #3. btnet/bugs.aspx

-3¢ #4. btnet/bugsl.aspx: Error in the response. Response code 404.
«f #5. btnet/edit_bug.aspx

éa +f #6. btnet/edit_bug.aspx .

#7. btnetfedit_bug.aspx: Response size 3077 bytes is significantly different from the recorded size 1852
D -+ #8. btnet/edit_bug.aspx

i

Dbl-Click

f* Compare Sessions bytes is significantty different from the rec
; . Compare Recorded.. |§|ng,’rdfchFnb29nLXBoaXNOLXNoVXthr
=
ify ¥ Show { Compare the!orded and rep»ayec'ﬁliisio'rllponse eEELEES
2 Export Replayed [;mglrdfcthbZSnLxsoaxNoLXNonzhcr
+ #14. safebrowsing-cache.google.com/safebrowsing/rd/ChNnb29nLw1hbHdhcmuUtczhhe
B + #13. safebrowsing-cache.google.com/safebrowsing/rd/ChVnb29nLWIhZGIpbnVybC1zal
é «f #15. safebrowsing-cache.google.com/safebrowsing/rd/ChNnb29nLW1hbHdhcmUtc2hh
| ¢4 Recorded .

¢4’ Replayed

w4 #11. cients4.acoale.com/chrome-variations/seed: Response code 200 does not match 1 ™
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M| Warning Sessions with issues that
may or may not be related
to the test configuration.
Try using Parameter
Finder to eliminate or
reduce number of
warnings. After that,
inspect remaining
warnings to make sure
that they are not caused
by missing settings in the
test configuration.

w6 Notification| Sessions with issues
unrelated to the test
configuration. Notifications
can be rectified by refining
your application. For
example, broken links of
missing images will
causes 404 HTTP errors.
Such errors can be fixed
by making adjustments in
the tested application.

11. To display a subset of sessions with the
same status, click one of the filtering buttons
(I) on the toolbar session verification: Errors,
Warnings or Notifications. To display all
sessions, click URLs.

12. To display a tooltip with a specific error
or warning, mouse-over a session (m).

13. To view session content, double-click
the Recorded or Replayed node (n) and
Session Inspector (o) will appear.

14. Right-click a session to display the
context menu. To compare recorded and
replayed sessions, click Compare (p) in the
context menu or on the toolbar, and the
Compare Sessions Inspector (q) will
appear. Session Inspectors are described in
the next section.

15. The Verify command also generates an
Extractor Verification Tree (r). In a
separate tab, it displays extractor values,
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errors (if the extractors cannot be validated)
or warnings (if the extractors are not used).

16. Click Verify Description (s) to see the
test case you verified, the time or the
description. You can also modify the
description here.

Tip: You can export a session replayed during verify and save it as an .saz file. To do so,
right-click anywhere in the verification tree, then select Export Replayed.

Verification Errors and Warnings

StresStimulus uses a heuristic algorithm to mark verification errors and warnings, and sometimes
false positives are identified.

Suppressing errors and warnings
In order to ignore these errors and warnings from future verification, right-click and select Ignore

warnings/errors.

- w .. . -

EI_E #15. ! Mg gy V1LY Shee G Sapec SRR SeSCie | e - - oweuenl B SNy S ______I' - T
EI #15. Respon ;'T' Compare Sessions Dbl-Click L 3
-5 #17. Dynam 5[&  Compare Recorded... e
EI-E‘ oo D Highlight non-correlated dynamic values... E
E- A #19, Respon ze
G-y #20.Respon & Show Details 3
5_& #21. Respon T e 3
EI’{;?’ #22. [Dynam ]'1.___ Show on Tree

-nf #23. [Dynam Export Replayed 20

| Ignore warnings/errors

To undo this option, right-click and select Undo Ignore warnings/errors.

Note: Sessions that have errors suppressed, will not show up on the test error report.

Errors and Warnings Details

A list of diagnostic messages is provided below.
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Status Diagnostic Message

Type

Error Error in the response. Response code is 4xx or 5xx.

Error The response was not received

Warning Replayed request was not authenticated. Check Test authentication settings. If

subsequent requests are authenticated, then this may be normal.

Warning Response code does not match the recorded code.

Warning Redirect to a different URL.

Warning First request in the test case contains ASP.NET Sessionld cookie. The beginning of
the test case may be missing.

Warning Response size is significantly different from the recorded size.

Notification | Error in the response code during recording. This error is unrelated to load testing.

Notification | The resource was cached during the Test Case recording (response code 304) and
not cached during the replay (response code 200).

Notification | The resource was cached during the Test Case recording (response code 304) and
not cached during the replay (response code 200).

Notification | The resource was not cached during the Test Case recording (response code 200)
and cached during the replay (response code 304).

4.4.3.3 Resolving Errors and Warnings

If all requests pass verification, and the Verification Tree displays all green checkboxes, then your
test case is configured and you can move on to the next step of configuring the load and running
the test.

However, sometimes the session verification tree displays diagnostic messages. This means that
some issues were discovered when a virtual user replayed the test case.

Different issues can impact test accuracy with various degrees, from an insignificant impact to total
test failure. For example, if a virtual user sends a request to a static image without caching
headers, the test's accuracy will be minimally affected. However, if the authentication process fails,
then all remaining requests will not be authenticated and the test will be totally incorrect.

In order to address verification issues, try to find what is causing them, fix the problem and then
verify the test case again. A solution to the problem depends on the type of message that you
receive. In some instances, such as authentication failures, fixing an earlier issue will solve later
ones. Therefore it is recommended that issues be addressed from the beginning of the test case to
the end.
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The table below lists the most frequent issues and gives some recommendations on how to resolve

them.
Session Diagnostic Message Example Possible Resolution
Status Type
Error Response Code 500 Find and create missing parameter(s) as
Server error. described below.
Warning Response Code 401. The replayed request was not
The user is not authenticated. authenticated.
Check Test authentication settings.
If subsequent requests are authenticated,
this may be normal.
Warning Verified response code does not Find and create missing parameter(s).
match the recorded response code
Example: The verified response code
is 302 and the recorded response is
code 200.
Warning Verified redirect URL is different than | 1. If you are redirected to the same page
the recorded redirect URL. but a different query string, this may be
normal.
2. If you are redirected to a different
page, you most likely need to create a
parameter.
Warning Verified response size is significantly | Compare the recorded and replayed
different from the recorded response | sessions. If the verified response is
size. expected then ignore this warning.
Otherwise, create a parameter.
Notification Response Code 404. 1. Add the missing resource to the server.
The resource is not found on the 2. If the resource is a static file (such as
server. an image) that is not significant from a
performance standpoint, delete this
request from the test case.
Notification The first request in the test case This may be an indication that the
contains an ASP.NET beginning of the test case is not recorded.
Sessionld cookie. The beginning of Re-record if this is true, otherwise ignore
the test case it.
may be missing
Notification The resource was cached during Test | This notification can be ignored. If you

Case recording (response code 304)
and not cached during replay

with to avoid it, consider:
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Session Diagnostic Message Example Possible Resolution

Status Type

(response code 200). - when recording a test case select
browser Private Mode. See Recording
with Web Browser

- or clear the browser cache and re-
recording the Test.

- enabling cache control emulation in
StresStimulus. See Test Case: Caching
Rules

Notification The resource was not cached during | Disable cache control. See Test Case:
Test Case Caching Rules

recording (response code 200) and
cached during

replay (response code 304).

One of the most frequent reason of load test errors is missing parameter(s). There are several
methods of identifying and and creating missing parameters which are described in the next several
subsections listed below.

Parameter Finder

Parameter Finder finds possible missing parameters and directs which extractors should be created
to feed into these parameters. You need to run Parameter Finder only if test case verification
created any diagnostic errors or warnings in the Session Verification tree.

1. Click Run Parameter Finder.

2. After Parameter Finder completes execution, it
generates the Parameter Finder Tree, which
displays suggested missing objects. The
Parameter Finder Tree has two views.

9
ctor fraam Uis response o extract the vakse 'sswedddine’ and parameterize the form parameter ‘short_dese’ n the lofowing requests;
from, this respor the vakse Update and parameter “sub' in the folowng requests:

a. In the Group by Extractors view:
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e Each parent node
represents a
recommended extractor
with indication to which
prior request it should
be created from.

7 erify witl e un Parameter Finder @ I un Auto-Configurator @
& 1. Verify with VU |1 2 A 2. Run P: Finds 3. Run A Confi

Session Verffication| Parameter Finder | Extractor Verification
AL AP A SR
=1 P9 #7. btnet/edt_bug.aspx?id=2459
% Consider parameterizing the query parameter 'id’ by extracting the following value from session #6: 2459
—1 P9 #8. btnet/edt_bug.aspx?id=2459
# Consdler parameterizing the query parameter ‘id’ by extracting the folowing value from session #6: 2459

—HP #10. btnet/delete_bug.aspx?d=2459
# Consider parameterizing the query parameter ‘id" by extracting the folowing value from session #6: 2459

e Each child node
represents a request
with the missing
parameter's name along
with the recorded value
that should be
parameterized.

b. In the Group by Requests view:

e Each parent node
represents a request
that likely requires
parameterization.

e Each child node
represents a pair of:

1. The missing
parameter's name along
with the recorded value
that should be
parameterized.

2. The recommended
extractor with indication
to which prior response
it should be created
from

To switch between two views, use the Click To
Group By button (c).

Tips:
¢ To copy the selected object content, hit
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(Ctrl+C).

e To find and highlight an object selected on
the Parameter Finder Tree on the Test
Case Tree, double-click the object or right-
click and select Highlight.

Note: Parameter Finder inspects a test
case and the result of the Verify process,
so you must run verify before running
parameter Finder for the first time. After
adding or removing extractors and
parameters, in order to determine if all
missing objects are created, rerun
Parameter Finder. In order to determine if
added parameterization fixed all test errors,
rerun Verify.

Parameter Creator

[Ent[SP]

Creating Extractors and related parameters recommended by the Parameter Finder can reduce test
configuration errors and help make the test more realistic. Parameter Creator automates the

creation of such objects.

To use Parameter Creator, follow
these steps:

1. Select an extractor.

Session Verification | P8 () Create Extractor: #1. www tassimodirect.com/

210, Consider a
By #12. ad.viel
%> #10. Consider Text Before

Parameter ‘;\llz.ard:‘Auto-Conhgure an Bftrac}l ind all

Sl W7 Delented o
Reguar Expression AL

teme @)

Header
Form Field

for the selected node

2. Click Parameter Creator: Auto- 0iin T—
configure an Extractor and all o B
Parameters for the selected node on e TIT ol A i A i b LR

the toolbar or right-click and select it on
the context menu.

3. In the popup extractor window, the
Text Before and Text After properties
are already pre-filled.

4. You can examine and adjust the
extractor configuration if necessary, or
simply click Save to create the

xel.rul] | 9wContentiD="bc 1BUAsag)cEazacNKFECHL
0> ca href="Petp:/.

Test - v2.8.4820 beta © Stim

Use HTML Decoding No
Retumed recorded value

HPAZ-_aboutassmo 1

Auto-Configurator Confirmation

below.

Do you want to automatically create:
all parameters using this extractor?

o9 & _

Cancel |

RN

il

Aassino tes_Apg” -

/Stes:
_tea_tipong"”

TEETEE e

IE., "#E
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extractor.

= /{ #13 Conswder creatlng an extractor from thls response to extract the value 'safebrowsing' |

@ Fda cofabrouc
Auto-Config

ing/downloads?client= googlechrome&appverf

m P,{, Auto-Config Parameter(s) 1 brawsmglrdfchvnb29nLWJhZGJphnvybC1za

Dbl £ Ird{Chhnh20n1 \W1 hhHdheml k-2 hh

lﬂ ,, |Parameter Wizard: Auto- Coﬂflgure all Parameters for the selected nodejj
LETETe FarareTer T

browsing/rd/ChFnb29nLXBoaXNoLXNoYXZhcl

| Lim £18 efebrowsing nonle om/afhrowsing inethash?rent =anoechrameRannuer =31

5. Initially, the Parameter Finder Tree
designates all missing object with the ?
image. As missing objects get created
their image is modified to a green
checkbox.

6. After the extractor is created, Auto-
Configurator displays a Do you want
to automatically create all
parameters using this extractor?
MessageBox.

a. To create all the parameters using
the extractor automatically at once,
click OK.

b. To create the parameters
automatically one-by-one, click Cancel
and then select a parameter one at a
time, right-click and select Auto-Config
Parameter or click the same button on
the toolbar.

7. Run Verify Test Case again to check
if newly created objects reduce the
number of errors or warnings. Delete
unnecessary objects.

Auto-Configurator

[Eni[5F]

Auto-Configurator creates all extractors and parameters discovered by the Parameter Finder, in
one sweep. It automatically executes the Parameter Creator multiple times to create every missing
object. It is the fastest way to configure your test. However, it does not allow to review new objects
before creating them, and as a result, some unnecessary objects can be created.

Note: Unnecessary objects do not address any errors or warnings discovered during test
verification. They can even increase the number of errors and can create performance
overheads on the test machine.

Tip: When to use Auto-Configurator

¢ If you are not familiar with the tested website and manually examining every extractor and
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parameter is difficult.

o If you need to quickly complete test configuration for preliminary load testing.
Otherwise, create parameters one-by-one using the Parameter Creator.

Run the Auto Configurator after running the Parameter Finder. On the Verify & Auto-Config
toolbar, click Run Auto-Configurator.

| Session Verification i Parameter Finder | ExtractorVeriﬁcaTjon!

@ & | ..Find i

cloc o thic rl-nnn:-n to codroctthoaralus L oV ATl | YEOQRDY

By § o = | 4 P

L Run Auto-Configurator

After the Auto-Configurator completes execution, all missing objects will be designated with a green
checkbox on the Parameter Finder Tree.

Run Verify Test Case again to check if the newly created objects reduced the number of errors or
warnings. Delete unnecessary objects.

Resolving Errors Manually

If Parameter Finder, Parameter Creator and Auto-Configurator failed to find all necessary
parameters and did not resolve test errors, then use the following method:

1. Use one of two techniques of locating dynamic request values:
a. comparing recorded and replayed session.
b. comparing two record sessions.
2. Create necessary variables to parameterize dynamic values:
a. for every dynamic value originated on the server, create an extractor.

b. for every dynamic value originated on the client, or entered by a user, create a data set,
a generator or a function.

3. Create missing parameters, as described in the Parameterization section.
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To display Compare Sessions Inspector,
select a session, click Compare (a) on the
toolbar or in the sessions' context menu (b) or
double-click the session. The Compare
Sessions Inspector will open in the new tab
(c). You can select from the several of views
by clicking an appropriate tab. Every view
shows a split screen displaying:

e recorded session content on the pane left

(d)

e replayed session content on the pane right

(e)

The content is automatically compared. All
differences are highlighted as follows:

¢ in the recorded pane (on the left) in green

(f)

¢ in the replayed pane (on the right) in
orange (9)

The following views are available:

1. Raw request. Displays an unformulated
request content.

o Recorded and replayed line are
numbered and auto aligned.

o Lines with discrepancies are
colored.

o Characters with discrepancies are
displayed in bold (h).

2. Response. Displays an unformulated
response content.

o Recorded and replayed line are
numbered and auto aligned.

o Left and right panes can be auto-
scrolled vertically.

i Main | verify:Ad... x

< Back To Main | AP Run Parameter Finder §

Session vsiﬁ(atiun parameter Finder | Extractor Verification

o Line numbering on very large

& P QS 17UR 0 Emors A 0 Warnings ' 0 Notifications @ RAR
-+ #1. estore-sample.stresstimulus.com/
il #2. estore-sample.stresstimulus.com/Scripts/jquery-1.10.2.min.js
il #7. estore-sample.stresstimulus.com/Scripts/public.common. js
dy #6. estore-sample.stresstimulus.com/Scripts/jquery-migrate-1.2.1.min.js
il #5. estore-sample.stresstimulus.com/Scripts/jquery.validate.unobtrusive.min.js
i1+ #3. estore-sample.stresstimulus.com/Scripts/jquery.validate. min.js
o #4. estore-sample.stresstimulus.com/Scripts/jquery-ui-1.10.3.custom.min.js
Al #8. estore-sample.stresstimulus.com/Scripts/public.ajaxeart.js
i1+ #9. estore-sample.stresstimulus.c g gets.NivoSlider/Scripts/jquery.nivo.slider. js
d merp Compare Sessions w(l.a \|
il #11. € Compare Recorded
i £12. el re the recorded and replayed session |
i #13.€  Expo d

i main | verify: Te.. x| #15Comp. x| @

R s e teger| ey g o e |

thonnﬁ‘ & B EM | REPLAYED: RAB ED
SERIMR e ISR a GET /a0 buoaee } ®

i
i
(Windows NT 6.1; WOWE4; i
e Gecko il
defiate i

Alive:

DNT: DNT: 1

Host: btnet ® il % |Host:bnet @

Caokle: se_|ESEABRI2A5057- 480001 cI0M1 38808 | | Cookie: se_id=e25(5d63-4551-4180-5164-68516C830154;
user &NTLM=0;

user=name=a e
ASP.NET_Sessionld=hipbacSShamvits bl

=admin&NTLM=0; e
1™ [ase.
i

d=caS OO YSASTTZ
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sessions is disabled by default for
performance, It can be manually re-
enabled by checking the box.

o Lines with discrepancies are
colored.

o Characters with discrepancies are
displayed in bold.

o :Fo ShOYV or hide line number, click
= or i=.
o To split the screen 1:1, click EI] .

o To display replayed session
information click &

The following RAIEDI%O
|nf0rmat|0n WI” be | Replayed session information L-i-l
displayed:
@ vt
lteration: 1

Request (from test start) 4.117s
lResponse (from test start): 4.223s

e VU number

e lteration
number

e Request
issuing time
from the test
start

e Response
receiving time
from the test
start

3. Header. Displays request headers in the
name / value pair format

» Recorded and replayed
headers are displayed in
two aligned grids (i).

= Lines with discrepancies are
colored (j).

4. Query. Displays only if the request has a

£ Main | & venty; Test., x|

| RawRequest | Response | Headers

#17 Compare. . x

kAR RA |
Name Value Name Value |
{PATH] Jeustombinet_edil_bug.oss (PATH} joustom/binet_edif_bugcss |
Accept @ edesT Accept texycss, " I
Referer hitp:/fbineyedit_bug aspxid=2.. | | Referer hip://bneYedit_bug aspx7id=2.
AcceptLanguage enUs AcceptLanguage enUs i
User-Agent [ Moazilta/5.0 (Windows NT 6.1: User-Agent Mozillaf5.0 (Windows NT 6.1;
AcceptEncoding gip. deflate AcceptEncoding gaip. deflate |
Connaction TKeep-Alve Connection Keep-Alive
DNT 1 DNT 1 |
Host btnat Host btnat |
Cookie se_id=95482172-606749cc-a0... @) Cookie

se_id=M44abald-4302-4150-b... |
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query string in the name / value pair format

= Recorded and replayed
query string are displayed in
two aligned grids

= Lines with discrepancies are
colored.

5. Web Form. Displays only if the request is
a web form.

= Recorded and replayed web
forms are displayed in two
aligned grids.

= Lines with discrepancies are
colored.

In all of the views, both panes are
independently searchable using the Find
boxes on the toolbar (k).

6. Web View. Compare screenshots captured
during records and verify. This helps to
quickly pinpoint the differences or view errors.

| veiity: 5122

% [l #8 Compare x|

Raw Request | Response | Headsrs | Query [ Web Form| Web View

Mg Microsoft Dynamics CRM

Work or school, or personal Microsoft account

Server Error in '/G'
Application.

Runtime Error

An appication error occurred on the server. The

current custom error settings for this application prevent the details |=

Keep me signed in

of the application error from being viewed remotely (for security

reasans) It could. however. be viewed by browsers running on the
machine

local server

Details: To enable the detals of this specific error message to be
viewabie on remote machines, please creale a <customErrors> lag
within & "web.config” configuration fle located in the root directory
of e current web appiicalion. ThIS <cUSIOMENOrS ag SAOUIA

nen nave 1s “made” attrbute set 1o 'O

<!-- Web.config Configuration File -->

<configurations
<system.web>
<customErrors mode="0ff"/>
</system.web>

B® Microsoft </configuration>
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Comparing Two Recorded Sessions

Another way to find missing parameters is to re-record the same scenario again and compare the
two recordings to identify dynamic values. It consists of the following steps:

1. After running verify, in the Verification tree, right-click on the error/warning session in the original
test case and select Compare Recorded option.

ii: Main ]xf Verify: Add J.... xl
<4 Back To Main | PP Run Parameter Finder

Session Verification | Parameter Finder | Extractor Verification

dr = [t @ | 23URLs ¥ 0 Errors A 6 Wamnings %6 0 MNotifications @

-+ #8. [DynamicsNAVI0/WebClient/ScriptResource.axd?d=Nv21.J3uixpsG3mnbZLBfShUEIB 7pxvQo
1w #11. [DynamicsMNAVI0WebClient/ScriptResource.axd?d=pMitqCp 7Xv-eRWlctDpvpHT DIZPyIR g7
- #10. [DynamicsNAVI0WebClientfjs/jguery-2.1.0.min js?version=9.0.42815.08version=5.0.42815.0
o #9. [DynamicsMAVI0/WebClient/ScriptResource.axd ?d=QAKXyMCE3JuYGAbO1InTEKeKHKuUyS
| #12. [DynamicsNAVI0/WebClientlist aspx?spa=18dec=08&inapp=false

o #13. [DynamicsMNAVIWebClient/StringResource.axd?rm=Microsoft Dynamics.Framework. ULW el
|~J #14. [DynamicsNAVI0WebClient/ScriptResource. axd?d=EGqlYV-_ 8yWuhgyc1NquBXGN3vM4t
] Lﬁ #15. Response size 919 bytes is significantly different from the recorde

- & #16. Res| &t Compare Sessions Dbl-Click d size 387 bytes: [Dynamics!

E Se2c%
- #17. jDyr i Compare Recorded.. . 1SA%%2c%20Inc &bookmark

|- Ay #18. Res d size 330 bytes: [Dynamics!
. A #19. Res| Dv ng‘ Compare the recorded and replayed session ]:A%Ec%zulnc &bookmark
|- Ay #20. Res = Show on Tree 7 WuhgyctNgGgBXGNIvi4:
I A #21 Res|'™ J5A%2c%20Inc. &bookmark

I #22. [Dyn Export Replayed

T Y

2. In the Select a Session to Compare window, click Record New... (a) to re-record the identical
test scenario for comparison. The recording wizard will appear to take you through the steps of re-
recording. This will create a test case that can be deleted after the correlation process is complete.
Therefore you don't need to annotate transactions. The recording wizard will automatically give a
suggested test case name <Current Test Case> - Compare. The default mix weight for this test
case will be set to 0, so it will not be executed during the test run. Once recording is complete, the
verify tree should still be open, go back to Step 1 of the process above and then proceed to Step 3.
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(o) Select a Session to Compare M

Select a test case and a session to compare and click OK. To record an identical test case for
comparison, click Record New. ..

Test Case:

Add Journal -

Session:

----- & #1. [DynamicsNAVID/WebClient/

----- (5" #2. [DynamicsNAVI0/WebClient/Signin.aspx?ReturnUrl=%2DynamicsMA. .

----- 5 #3. [DynamicsMNAVI0WebClient/

----- (& 84 [DynamicsNAVINWebClient/ScriptResource axd?d=_2sGtUijo1RkgC...

----- 5 #5. [DynamicsNAVI0/WebClient/StringResource.axd?rm=Microsoft Dyn...

----- 5 #6. [DynamicsMNAVI0WebClien/ScriptResource. axd?d=0AD-tgI Tfr3d8Y ...

----- (57 #7_ [DynamicsNAVI0WebClientjsfjquery-ui.min js?version=9.0 428

----- /& #8. [DynamicsNAVI0/WebClient/ScriptResource. axd?d=Nv21J3uixpsG3m...
----- (5 #9. [DynamicsNAVI0/WebClient/ScriptResource.axd ?d=QAKXyMCE3JuYGQ...

»

%
=3
—h
=]
o
[w]
e
=
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=]
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w
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=
S
[{1]
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Q
&
-l
=
=
0
=
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----- 57 #11. [DynamicsMNAVID/WebClient/ScriptResource.axd?d=pMiqCp7Xv-eR...

----- &7 #12 [DynamicsNAVI0/WebClient/list aspx?spa=188dc=0&8inapp=false

----- &7 #13. [DynamicsNAVI0/WebClient/StringResource. axd?rm=Microsoft Dy...

----- 7 #4. [DynamicsNAVI0/WebClient/ScriptResource. axd?d=EGqlYV-_SyWuh...

----- (57 #15. [DynamicsNAVI0/WebClient/chs

----- (& #16. [DynamicsMNAVI0/WebClient/chs

----- &7 817, [DynamicsNAVI0/WebClient/Listaspx?company=CRONUS%20USA%2c%...
----- 57 #18. [DynamicsMNAVI0/WebClient/chs

----- & #19. [DynamicsNAVI0WebClient/List aspx?company=CRONUS%20USA%2c% .. B
----- <5 #20 [DynamicsNAVI0/WebClient/chs

----- 5 #21. [DynamicsNAVI0/WebClient/cbs e

bF{ecord MNew... I [ OK ] [ Cancel

—

3. If the test case was already recorded twice, then StresStimulus will automatically find a matching
test case and matching session. The matching test case will be selected in the Test Case drop-
down as <Current Test Case> - Compare (b). The corresponding session (c) will also be
selected. While test cases recorded twice are similar, they are not identical. Therefore the session
number will not necessarily match, but the session content will. If the session is not selected, select
it manually. Then click OK (d).
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(o) Select a Session to Compare ﬁ

Select a test case and a session to compare and click OK. To record an identical test case for
comparison, click Record New...

TestCase: .

Add Journal - compare -
Session:
/5 #4. [DynamicsNAVI0/WebClient/Resources/desktop.css?h=ED380CE538E... P

g G? H5, [DynamicsNAVI0WebClient/ScriptResource axd?d=_2sGtUijo1RkgC...
—a [DynamicsNAVI0WebClientScriptResource.axd 7d=0AKXyMCE3JuY GQ... =
-5 #7_|DynamicsNAVID/WebClientScriptResource. axd?d=0AD-tgI TR3d3Y...
g G B [DynamicsNAVI0WebClient/ScriptResource.axd?d=MNv21J3uixpsG3m...
Y [DynamicsNAVI0WebClient/StringResource.axd?rm=Microsoft Dyn...
¢ #10. [DynamicsNAVIO/WebClientijs/jquery-ui.min js?version=9.0.42..
5" #11. [DynamicsNAVIN/WebClient/js/jquery-2.1.0.min js?version=9.0...
5" #12_ [DynamicsMAVI0/WebClient/ScriptResource axd?d=pMtqCp7Xv-eR
(5" #13. [DynamicsNAVI0/WebClient/list aspx?spa=18&&dc=088&inapp=false
-5 #14. [DynamicsMAVI0/WebClient/Resources/images/splash.png?v=8592...
5" #15. [DynamicsNAVIN/WebClient/Resources/images/Nav_Closed_Restp...
—¢3 $#16. [DynamicsNAVI0WebClient/StringResource.axd?rm=Microsoft. Dy...
8" #17. [DynamicsNAVIN/WebClientimg?n=27f878f7-1eb4-4b4c-abd5-55e8...
5 #18. [DynamicsNAVILWebClientimg?n=0000232e-0000-0027-0008-0000...
8 $#19. [DynamicsNAVI0WebClientResources/lmages/BLANK GIF?v=3.04 .
6" #20. [DynamicsNAVIN/WebClientResources/images/UserSilhouette.sv...
5" #21. [DynamicsMAVI0/WebClient/Resources/lmages/LoadingCircle16x1 ..
7 #22 [DynamicsNAVIL/WebClientResources/Fonts/Dynamics-NAV-Symbo...
‘9 #23. nynamlcsNAVQ-l}N'.febCIlenUScnptFiesource axd?d=EGq0¥V-_gyWuh...

.aﬁ’ v
l Record Mew... IL. oK ][ Cancel

m

4. The Compare Session inspector will open in a separate tab. The original session will be on the
left, secondary session will be on the right. Compare the two recorded requests, and pay attention
to the differences. Usually, these differences point out the dynamic parameters that need to be
created. To quickly traverse through the differences, repeatedly click Highlight the Next
Difference (e) on the toolbar. In the example shown in the screenshot above, the first value of the
parameter openFormlds was recorded as 40F (f). The second time the same value was recorded
as A59 (g). This is an indication that this parameter is dynamic. There are three possibilities:

¢ the dynamic value should be correlated

¢ the dynamic value is already auto-correlated
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¢ the dynamic value should be parameterized, unless you've already parameterized it.

| o Verity: AddJ
Raw Request | Response | Headevs‘

RECORDED:

x | #15 Compare. . x I

® ®
LA EMeR[Ee

{Parameter,ze the selected value Iztr

®
4R3

RECORDED: openFormlds

ol: no-cache

sionTd=0bgtcmhx1m0Oyl2nfretqgzjjd;
.ASPXAUTH=81D3826D56RB81BF085820EDE48A452F1EC4D262075B04D86
7177368EA6219CAB46B621R40F64EA24FDB2CES7 6DD8FD3ADFBCAEESCSB
0C764FE018EB97D69B3D40F96E5431BD4D98D5820C6F38F365A5EF3261D
SBF37C53R19222054FF26941622C89FBC31834B9226F75E975EES520E20D
63346FB47135B431E663FC3D8277F02623282C437F12B11BD47B24D07CA

€M e

13 Cache-Control: no-cache

14 Cookie: SessionId=31ijmxivzwal3rocj440jhud;
.ASPXAUTH=0B958EF43852942BE12CBC5EF719F3D2C33DA5355DC563ECS
EC2E0BA1614B22BCCY7C4C09F5DB6B2FA1CSB5E6TCE68C43042B9BT77C0A
63DEAAB429723BB6FTBOEDSECE 9AASCS5CT6D3CFC922849C4335AE62915D
379F0F367BEESEQ0TAGFC2C23COADSEASTF40BABFA3875B3FA27CCBO1AEL
TET163B22405641FARENGAFRARROFIAARARAGNATONGIBIF5952575E20C

EC2 &! Find selection in responses . 513
[F] Replace selection with parameter
[{"openFormIds": "2.0", "method": "Invoke", "params": [ {"openkFt
Copy meters":"{\"Met| = ﬁ, interactionsToInvoke": [{"namedParameters":
Select All "interactionNam hodRame\" : \"AddInReady\", \"Arguments\": [1}", "interactionNam
e":"InvokeEXte ¢ Help.. 420", "formIid":" e":"InvokeExtensibilityMethod", "controlId":"AGA", "formId":" |-
40c", "callbackru T 717 Sessrunriu - srrguxrvVzwal3roci440ih| A56","callbackId":"1"}], "sessionId": "ObgtcmhxlmOyl2nfretgzj

udCRONUS USA, JdCRONUS USR,

5. Select the green text on the left and click the Find the highlighted text in the previous
responses button (h). Alternatively, right click and select the same item on the context menu. The
responses that contain the selected value should be highlighted in the test case tree. If no
responses are highlighted, then the dynamic value was originated on the client and should be
parameterized. Otherwise, create the appropriate extractor for the highlighted value (i) (if one
doesn't already exist). Right-click and select Create Response Extractor (j).

&= 7 K9 RARREXQ NEEEH BHEHV?

|  Verity: Addu... x

li #15Compare... X

Add Journal

-5 Login

&7 #1. [DynamicsNAVI0/WebClieny/

(&7 #2. [DynamicsNAVI0/WebClienySignin.aspx?RetumUrl=%2DynamicsNA...
(& #3. [DynamicsNAVI0WebClientf

#4. [DynamicsNAVI0/WebClient/ScripiResource.axd?d=_2sGtUijo1RkgC.
(&7 #5. [Dynar NAVS0/WebClient/StringResource.axd Dyn

& #6. [DynamicsNAVI0/WebClieny/ScriptResource. axd?d=0AD-g| Tr3d8Y.
(& #7. [DynamicsNAVI0/WebClien{js/jquery-uimin js?version=9.0.428.

#8. {DynamicsNAVI0/WebClient/ScriptResource axd?d=Nv21J3uixpsG3m
<& #9. [DynamicsNAVI0/WebClient/ScripiResource.axd?d=0AKXyMC39JuYGQ...
#10. [DynamicsNAVS0/WebCl y-2.1.0.min js 3.0.

5" #11. [DynamicsNAV30/WebClieny/ScriptResource axd?d=pMiiqCp7Xv-eR.
< ki =0&inapp=false.
?rm=Microsoft Dy.
7d=EGQUYV-_8yWuh

Show Session Inspector
Edit Session

Dbl-Click

Clone Session
Delete object(s)

X @\ O

Del

Create Transaction

Create Loop
Create Page
Create If..Then
Create Do..While

B e G LW

Insert Delay

o

Insert Rendezvous
Insert Skip-to-Next-Iteration

Create Response Extractor

SE;

Create Request Parameter

Raw Request ‘ Response i Headers‘
RECORDED:

S5Referer:
https://navweb.myerpclou
any=CRONUS USA, Inc.

6 Accept-Language: en-US

7 Accept-Encoding: gzip, deflate

8 User-Agent: Mozilla/5.0 (Windows NT 6.1; WOWE4;

Trident/7.0; rv:11.0) like Gecko
9 Host: navweb.myerpcloud.com

10 Content-Length: €36

11DNT: 1

12 Connection: Keep-RAlive

13 Cache-Control: no-cache

14 Cookie: SessionId=31ijmxiwvzwal3rocj440jhud;
.ASPXAUTH=0B9Y58EF43852942BE12CBC5EFT19F3D2C33DA5355DC563ECS |
EC2E0BA1614B22BCCY7C4C0SFSDB682FALICSBSE6TCEGEC43042B3BT7COA|
63DERAB429723BB6F7BOEDOECS9AASC5CT6D3CFC922649C4335RE62915D|
379F0F367BEREOENTAGFC2C23CSADSBAR T FANBABFA3875B3FA2TCCBO1ARL |
TE7163B22405647FABB0936FB8839F2A664B09D470D91B1F5952575E20C =
EC2

iy

16 {"jsonrpc":"2.0", "method": "Invoke", "params": [{"openFormIds"|
= "1,"interactionsToInvoke": [{"namedParameters": " {\"Met|
hodName\" :\"AddInReady\", \"Arguments\": [1}", "interactionNam!
e":"InvokeExtensibilityMethod", "controlId":"420", "formId":"|
40C", "callbackId":"1"}], "sessionTId":"31ijmxivzwal3rocj440jh|
udCRONUS USA,
Inc.MYERPCLOUD\\navltrial99", "requestToken

ivzida5233rgvm|

6. Create Extractor dialog will appear with the dynamic value highlighted (k). Continue creating the
extractor as described in the Extractors section.
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- 5
() Create Extractor: #12. /DynamicsNAV90/WebClient/list.aspx?spa=1&&dc=0&&inapp=Tfalse [ B
Texi Delimited Objecttype Extractor -

Regular Expression URL navweb.myerpcloud.com/DynamicsNAVILWeb ([ =
Eeadg » Name Extractor |;|
orm Fie
TextBefore
XML Xpath Query Toxt Afict
| Occurrence Type Constant 17
| Name

The Extractor and its variable name Tip: to use the name from the response viewer below, click "Setthe
selected text as Exiractor Name".

=k 4= N0 £+ | 40F Ya & | 4 Verify Extractor ] Save & Close i Save & New | § @

44 </div> . -

45 <div _CL=E class="ms-—nav-homepage" lang="en-US" xml:lang=

da <div style="wWidth: 50%" class=
"ms-nav-layout-firstcolumn"><div id="411"></div><div id="41 class= (=

7. To create the parameter, go back to the the Compare Session inspector, select the dynamic
value (f) and click the Parameterize the selected value button (I) on the toolbar. A Create

Parameter dialog with the pre-selected value (m) will open. Right-click, and from the Variable
Picker, select the extractor (n) created in step 6.

BUILDING TEST CASE - PARAMETERIZING DYNAMIC TESTS 154



User Guide v1

) Create Parameter: #15. /DynamicsNAV90/WebClient/cbs | — L= &J
| Headers | Url and Query| Body ‘
HYD® S P & 9| %o 5 %8 § Session #15
1 .j sonrpc™:"2.0", "method™: "Invoke", "params": [ { "openFormIds"
iy I"1. "interactionsTaTnwake™- [ { "namedParameters™: " {\"Met
hodNZ =-Extractors - [1}", "interactionNam
ensn ¥-openFormids ykeExtensibilityMethod
e b A Eateneot = illbackid":"1"}], "sess
ionIq g. Dzl Select a Variable ] t3lijmxivzwal3rocid40]
hudCt 4 Data Generators o o
Inc b b Elinction:s ;Ekﬁn". {{_1V;13a§?33
rgvmd | . . r", "sequenceNo":"ina
pmwhb R Nt m":"https://navweb.my
erpcl ' "isDialog":false, "is
Spa" 'isInkpp":false, "devic
eCate slicationPage™}}],"id"
=13
Variable Picker Help

Highlighting Non-Correlated Dynamic Values

After re-recording the same scenario, highlighting non-correlated dynamic values is another useful
feature. This feature highlights the possible values that might need correlation by comparing the re-
recorded scenario with the verified test case.

1. After running verify, in the Verification tree, right-click on the error/warning session in the original
test case and select Highlight non-correlated dynamic values...
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EEE Main I'{f Verify: Add Jou... X]
< Back To Main | P Run Parameter Finder )

Session Verification | Parameter Finder I Extractor Verification |
e = [f Q | S 2BURLs 3£ 0Erors M) 6 Warnings 0

g #8. [DynamicsNAVS0/WebClient/ScriptResource. axd?d =Nv2113ui
- #9. [DynamicsNAVS0webClient/ScriptResource. axd?d =QAKKyMC
j--'g' #10, [DynamicsMAYI0 MW ebClientfjsfiguery-2. 1.0.min.js?version=
j--q{ #11. [DynamicsMAYI0WebClient/ScriptResource, axd?d =pMftqCr
]--rtf’ #12, [DynamicsMAY30MebClientlist, aspx?spa = 18dc=08&inapp=f
j--qf #14. [DynamicsMAY20\WebClient/ScriptResource. axd?d =EGq0YV-
g #13. [DynamicshAYS0/WebClient/StringResource.axd?rm =Microst

if Compare Sessions Dbl-Click ‘

ft Compare Recorded..,

ek B

OO o PO O OO OO e RO o OO O O g O o

v Hig Compare the recorded and replayed sessior

| =

Verif| = Show on Tree
Stress Export Replayed

2. In the Select a Session to Compare window, click Record New... (a) to re-record the identical
test scenario for comparison. The recording wizard will appear to take you through the steps of re-
recording. This will create a temporary test case that can be deleted after the correlation process is
complete. Therefore you don't need to annotate transactions. The recording wizard will
automatically give a suggested test case name <Current Test Case> - Compare . Once recording
is complete, the verify tree should still be open. Go back to Step 1 of the process above and then
proceed to Step 3.
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(o) Select a Session to Compare ﬁ

Select a test case and a session to compare and click OK. To record an identical test case for
comparison, click Record New. ..

Test Case:

’Add Journal -

Session:

»

----- & #1. [DynamicsNAVID/WebClient/

----- (5" #2. [DynamicsNAVI0/WebClient/Signin.aspx?ReturnUrl=%2DynamicsMA. .

----- 5 #3. [DynamicsMNAVI0WebClient/

----- (& 84 [DynamicsNAVINWebClient/ScriptResource axd?d=_2sGtUijo1RkgC...

----- <& #5. [DynamicsNAV30/WebClieny/StringResource. axd?rm=Microsoft Dyn. .

----- 5 #6. [DynamicsMNAVI0WebClien/ScriptResource. axd?d=0AD-tgI Tfr3d8Y ...

----- (57 #7_ [DynamicsNAVI0WebClientjsfjquery-ui.min js?version=9.0 428

----- /& #8. [DynamicsNAVI0/WebClient/ScriptResource. axd?d=Nv21J3uixpsG3m...

----- (5 #9. [DynamicsNAVI0/WebClient/ScriptResource.axd ?d=QAKXyMCE3JuYGQ...

----- <57 #10. [DynamicsMNAVIL/WebClient/js/jquery-2.1.0.min js?version=9.0...

----- 57 #11. [DynamicsMNAVID/WebClient/ScriptResource.axd?d=pMiqCp7Xv-eR...

----- &7 #12 [DynamicsNAVI0/WebClient/list aspx?spa=188dc=0&8inapp=false

----- &7 #13. [DynamicsNAVI0/WebClient/StringResource. axd?rm=Microsoft Dy...

----- 7 #4. [DynamicsNAVI0/WebClient/ScriptResource. axd?d=EGqlYV-_SyWuh...

----- (57 #15. [DynamicsNAVI0/WebClient/chs

----- (& #16. [DynamicsMNAVI0/WebClient/chs

----- &7 817, [DynamicsNAVI0/WebClient/Listaspx?company=CRONUS%20USA%2c%...
----- 57 #18. [DynamicsMNAVI0/WebClient/chs

----- (5" #19. [DynamicsNAVID/W ebClient/List aspx?company=CRONUS%20USA%2c% .
----- <5 #20 [DynamicsNAVI0/WebClient/chs

----- 5 #21. [DynamicsNAVI0/WebClient/cbs e

111

bF{ecord MNew... I [ OK J [ Cancel

—

3. If the identical test scenario for comparison is already recorded, then it will be selected in the
Test Case drop-down as <Current Test Case> - Compare (b). StresStimulus will try to
automatically select the corresponding session (c). The session number will not necessarily match,
but the session content will. If the session is not selected, select it manually. Then click OK (d).
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r N
() Select a Session to Compare w

Select a test case and a session to compare and click OK. To record an identical test case for
comparison, click Record New...

TestCase: .

Add Journal - compare -
Session:
5" #4 [DynamicsNAVI0WebClient/Resources/desktop.css?h=ED980CB538E... P

el #5. [DynamicsNAVI0WebClient/ScriptResource axd?d=_2sGtUijo1RkgC...
-5 #6. [DynamicsNAVI0WebClientScriptResource.axd 7d=0AKXyMCE3JuY GQ... =
5 #7. [DynamicsNAVID/WebClient/ScriptResource.axd?d=0A0-tgl TR3d8Y ..
- #8. [DynamicsNAVI0WebClient/ScriptResource.axd?d=MNv21J3uixpsG3m...
0% #9, [DynamicsNAVI0WebClient/StringResource.axd?rm=Microsoft Dyn...
57 #10. [DynamicsNAVI0/W ebClientfjs/jguery-uimin js?version=9.0.42...
5" #11. [DynamicsNAVI0/WebClientfjs/iguery-2.1.0.min js?version=9.0...
-5 #12_ [DynamicsNAVI0/WebClient/ScriptResource axd?d=pMfqCp7Xv-eR .
¢ #13. [DynamicsNAV3)/WebClient/list aspx?spa=188dc=08&inapp=false
-5 #14. [DynamicsNAVI0/WebClient/Resources/images/splash.png?v=8592...
-5 #15_ [DynamicsNAVIl/WebClient/Resources/lmages/MNav_Closed_Restp...
¢ #16. [DynamicsNAVI0WebClient/StringResource.axd?rm=Microsoft. Dy...
-6 #17. [DynamicsNAVIN/WebClientfimg?n=27f375f7-1eb4-4b4c-abd5-55e8...
-5 #18. [DynamicsNAVI0W ebClientimg?n=0000232e-0000-0027-0008-0000...
-9 #19. [DynamicsNAVI0WebClientResources/lmages/BLANK GIF?v=3.04 .
5" #20. [DynamicsNAVIl/WebClientResources/images/UserSilhouette.sv...
-5 #21_ [DynamicsNAV30/WebClient/Resources/images/LoadingCircle16x1...
5 #22. [DynamicsNAVI0WebClientResources/Fonts/Dynamics-NAV-Symbo...
"3 #23. nynamlcsNAVQ-l}N'.febCIlenchnptFiesource axd?d=EGq0¥V-_gyWuh...

.cﬁ’ -
l Record New... IL. OK J[ Cancel

m

4. The Highlighting non-correlated dynamic values inspector will open in a separate tab. The
highlighted text points out the dynamic parameters that need to be created. To quickly traverse
through the differences, repeatedly click Highlight the Next Difference (€) on the toolbar. In the
example shown in the screenshot above, the first value of the parameter openFormlds, recorded
as 40F (f), should be parameterized.
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225 Main l W’ Verify: Add Jou... X ‘ D #15 Dynamic V... x\
o O o m i Fa MBI -
LR S IEGIE P
DEBBFRSS?E‘ESFFLE'?CCEG:LEE_’L'?E?:LESEEEQCQQTFAESOQSSFBSSSQ -
FZ2ae64B09D470D91B1F59525T5E20CEC2
15
16 {"j=on mer2 0", "method™: "Invoke™, "params™: [ {"openFo
rmIds": ["40FE"], "interactionsToInvoke™: [{™namedParamet
ers™:"{\"Meth{ -, = . . [1
M &) Find selection in responses . i
trolIdv:"420"|[P] Replace selection with parameter ss
ionTd":"311jm3
Inc.HMYERPCLOU Copy 52
33rgvm?ishyns Select All ) 7 [
onContext™: {" |
i T
fDynamicsHAVY ¢ Help..

rue, "spaInsta? - S ¥ ic
eCategory™:0, "nativePageType™: "ListApplicationPage™}}
j'frid":l} ;__:

5. Select the green text on the left and click the Find the highlighted text in the previous
responses button (h). Alternatively, right click and select the same item in the context menu. The
responses that contain the selected value will be highlighted in the test case tree (i). If no
responses are highlighted, then the dynamic value was originated on the client and should be
parameterized. Otherwise, create the appropriate extractor for the highlighted value (i) (if one
doesn't already exist). Right-click and select Create Response Extractor (j).

? | .Find R (2 P HEIGE EMEVQ iE Main + Veiify: AddJ.. x| i #15Compare.. x
=] 7 X RR/LExe BEEEBEHY | verity | p
(= E88 Add Journal Raw Request | Response i Headers| .
-5 Login 2 -
— L Fiut L { Q o
(& #1[DynamicsNAVI0/WebClient/ RECORDED: ..Find LA ET B¢
i e e | i — -
ﬁ‘é: #2. [DynamicsNAVS0/WebClient/Signin aspx?ReturnUr=%2fDynamicsNA 5Referer: Find the highlighted text in the previous responses ] =
& #3. [DynamicsNAVI0/WebClieny https://navweb.myerpcloud-Cony DyTEMICSNAV U7 WEDT IS/ 70y
2 :; igynam\cs:ﬁxﬁf]\lw\!eEg:!enz‘;‘cmplgesnume axi:diﬁ(}tm]ﬂﬁ?gkgc any=CRONUS USA, Inc.
i 'ynamicsi =1 {=) rngResource.axd/rm=Vicrosol ... ) - =
& #6. [DynamicsNAVI0MWebClient/ScriptResource axd?d=0AD-gI TH3EY. S:CCEP‘t:iga“q;?gej SR s ERme
7 47, [DynamicsNAVI0WebClient/jsfjquery-uimin js?version=9.0.428, DL RDEOLINg i B O el e s
(&7 #8. [DynamicsNAVI0/WebClienScriptResource.axd?d=Nv21J3ubpsG3m... 8 US?[‘—AgEHt. Mozilla/5.0 R (windows NT 6.1; WOWE4;
5 #9 [DynamicsMAVSD/WebClienyScriptResource. axd?d=QAKXyMCB9JuY GQ Trident/7.0; rv:11.0) like Gecko
#10. /DynamicsNAVI0/WebC 2.1.0.min.js 9.0.. 9 Host: navweb.myerpcloud.com
? #11. [DynamicsNAVI0/WebClien/ScriptResource axd?d=pMitqCp7Xv-eR. 10 Content-Length: €36
2 = —08inapp-false 11DNT: 1
=] Sh?w Sesslon Inspector Dbl-Click ?rm=Microsoft Dy... 12 Connection: Keep-Alive
#  Edit Session I7d=EGQOYV-_8yWuh 13 cache-Control: no-cache
e % Clone Session 14 Cookie: SessionId=31ijmxivzwal3rocj440jhud; |
& Now | % Delete object(s) Del .ASPXAUTH=0BS58EF43852942BE12CBCSEFT19F3D2C33DA5355DC563EC5|
sy Close EC2E0BA1614B22BCC97C4C09FSDB682FAICYBSERTCEEBC43042B9B77COA |
[2R) oy y |
-5 Logof = Create Transaction 63DEAAB429723BB6FTBOEDIECE9AASC5CT6D3CFCI226849C4335RF62915D)|
% Create Loop 379F0F367BEEOE0TAGFC2C23CSADSBARTF40BABFA3A75B3FA27CCRBO1AEL |
@ Create Page TET163B2240564TFABB0936FBAB39F2A664B09D410D91B1F5952575E20C |~
‘& Create If..Then i HE
& Create Do.While 16 {"jsonrpc":"2.0", "method": "Invoke", "params": [{ "openFormIds"|
‘B Insert Delay =™ "],"interactionsToInvoke": [{"namedParameters":" {\"Met|
# Insert Rendezvous hodName\":\"AddInReady\", \"Arguments\": []}", "interactionNa.m?
. 5 e":"InvokeExtensibilityMethod", "controlId":"420", "formId":"|
i Insert Skip-to-Next-Iteration " o 3 3
» B 40C", "callbackId":"1"}], "sessionId™:"31lijmxivzwal3roci440jh|
‘f/ Create Response Extractor ‘ udCRONUS USA,
§X Create Request Parameter Tnc.MYERPCLOUD\\navltrial99", "requestToken":"ivzi4a5233rgvm|

v1
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6. Create Extractor dialog will appear with the dynamic value highlighted (k). Continue creating the
extractor as described in the Extractors section.

r B
\_/ Create Extractor: #12. /DynamicsNAVI0/WebClient/list.aspx?spa=1&&dc=0&&inapp=Ffalse l | (=] &
Texi Delimited Objecttype Extractor -

Regular Expression URL navweb.myerpcloud.com/DynamicsNAVILWeb ([ =
Eeadg " Name Extractor b |
orm Fie
TextBefore
XML Xpath Query T ot After
| Occurrence Type Constant b
[ Name
The Extractor and its variable name Tip: to use the name from the response viewer below, click "Setthe
selected text as Extractor Name".

=k 4= N0 £+ | 40F Ya & | 4 Verify Extractor ] Save & Close i Save & New | § @

44 </div> . -

45 <div _G=C class="ms-—nav-homepage" lang="en-US" xml:lang=

da <div style="wWidth: 50%" class= Il
"ms-nav-layout-firstcolumn"><div id="411"></div><div id="412" class= =

7. To create the parameter, go back to the the Compare Session inspector, select the dynamic
value (f) and click the Parameterize the selected value button (I) on the toolbar. A Create

Parameter dialog with the pre-selected value (m) will open. Right-click, and from the Variable
Picker, select the extractor (n) created in step 6.
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-

) Create Parameter: #15. /DynamicsNAV90/WebClient/cbs

=] &J

| Headers.l.Urland Que_r!fl Body ‘_

HO &N RR @ 40F

1 .j sonrpc™:"2.0", "method™: "Invoke", "params": [ { "openFormIds"

5 & 7 Session#15

edParameters”:"{\"Met

= "1, "interactiansTaTnvoke": [{"na
hodNg =-Extractors

ensn ¥-openFormids

e Lo AAA Earbenmtoe
ionIa EB--Dzl Select a Variable]
hudCE (. Data Generators

et D +-Functions

ey Scriptable Vars
pmwWh ¢

erpcl

Spa"

eCate

= 1%

' [1}","interactionNam
rkeExtensibilityMethod
illbackid":"1"}], "sess
t3lijmxivzwal3rocj440]

loken":"{{_ ivzi4a5233
10r", "sequenceNo™:"ina
m":"https://navweb.my
' "isDialog":false, "is
'isInkpp":false, "devic
slicationPage™}}],"id"

Variable Picker Help
4.4.3.4 Inspecting Sessions
Sometimes it is necessary to inspect or modify .
i Main |22 A #8.emal.. x|

a recorded or replayed session by itself.
Session linspector is a tool for browsing and
editing session content.

There are several ways to open Session
Inspector,

e double-click Recorded or Replayed
session in the verification tree.

e double-click Recorded session in the Test
Case tree.

e double-click a session bar in the \Waterfall.

A new tab with the following information will
open:

1. The request is displayed on the top.

[C]Unlock for Editing (x| =] = BN
Find in Re

@ RECORDED @
® 4s

quest

GET /Scripts/jquery-1.10.2.min.js HTTE/1.1

Host: e-mall-sample.stresstimulus.com

Connection: keep-alive .
Bocept: */*%

User-Agent: Mozilla/5.0 (Windows NT 6.1; WOW64)
ppleWebKit/537.36 (KHTML, like Gecko) Chrome/38.0.2125.101
Safari/537.36

Referer: http://e-mall-sample.stresstimulus.com/
Accept-Encoding: gzip,deflate, sdch

Last-Modified: Wed, 02 Jul 2014 16:59:22 GMT
Accept-Ranges: bytes

ETag: "0d185fB1696cfl: 0"

Server: Microsoft-IIS/7.5

X-Powered-By: ASP.NET

Date: Wed, 15 Oct 2014 12:37:14 GMT

..Find in Response ® ~Law%
HTTP/1.1 200 OK -
Cache-Control: max-age=2073600 |_é'|
Content-Type: application/x-javascript . THil
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2. The response is displayed on the bottom.

3. The recorded and replayed session
inspectors are marked accordingly. Replayed
session display VU number, iteration and a
test case associated was the replayed
session.

4. You can search the request and the

response independently using the Find boxes.

5. To edit the session, click Unlock for
Editing.

6. To save changes, click Save.

7. To quickly auto size the request and
response panes, use resize buttons:

= Split the window at 1/4
= Split the window at 1/2
= Split the window at 3/4

Note: In order to open Session
Inspector, session content must be
saved in storage accessible from the
controller. This information is available in
tests that ran from the controller without
agents . In distributed tests , when SQL
Server is used as storage, this
information is also available on the
controller as well. However, in
distributed tests with SQL Server CE-
based storage, the sessions initiated on
the agents are stored on the agents.
You still can open such sessions in the
Session Inspector, if Save sessions
from agents property in Configure Test
-> Test Result Storage section is set to
Yes (default), because this setting will
force replicating minimum necessary
data from the agents to the controller.

8. During test run, a significant amount of

i Main | /2 #8.emal-..  x |57 #8.emali... x|
[] Unlock for Editing [ | M4 B REPLAYED; VU: 19; Iteration: 1; Tes
Fi k
GET /Scripts/jguery-1.10.2.min.js HTTE/1.1 “'
Host: e-mall-sample.stresstimulus.com ﬂ
P R T e O
52 Main \ 01.22-12:26... x ] /S #7. [Scripte. x

¥ Unlock for Editing (4 [=1 M M ¢ REPLAYED; VU: 19; Iteration: 1; Test Case: Long Shopping

S i

GET /Scripts/jquery-ui-1.10.3.custom.min.is HTTP/1.1
Host: e-mall-sample.stresstimulus.com

Sl %

HTTP/1.1 200 OK

This request was issued on an agent. Its content can be retrieved frem

Iteration: 001

For more information, visit

http://support.stresstimalus.com/display/docd2/Opening+an+SQL+CE+Eile

b
i

&) StresStimuius ~ Tast: cm Jogin sscanfig / Test Case: 61E-add account

e Options Help
s

[Ty —
cicfor Editing | C1 B ©  § RECORDED

resStimulus Ent. Controller - An Easier Way (o Lo
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performance information collected on agents.
Only part of this data, which is most important
for consolidated reports, is mirrored to the
controller. Some of the data is exclusively
stored on the agent. For example, if the
session was initiated on the agent and is
opened on the controller, its response will
display some session metadata, such as host,
URL, and response code. However, detailed
response body information will not be
presented. Instead directions will be provided
to access complete request and response
content on the agent by Opening an SQL CE
file on the agent.

The request and response inspectors have the
following views:

e Text View: Shows the request/response
headers and body as text.

e Hex View: Shows the request/response
headers and body in hexadecimal format.
This is especially helpful when the content
of the session is binary.

e Web View: Shows the how the response
will look in the browser (only in the
response inspector)

4.4.3.5 Session Timers

Each session has a list of timers and time-stamps of multiple events. To access them, click the
Show session timers button in the inspector toolbar.

[7] Unlock for Editing [ | (= [ W |_| O REPLAYED; V
fa &8 || Tet )

| Show seszion timers[

1 GET https://estore-sample.

The timers dialog will pop-up and show the following info:
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Browser Start Sending
Request

Time when the browser initiate the request. (This can be ignored
for replayed sessions.)

StresStimulus Got Request

Time when the StresStimulus received the request.

DNS Lookup Time

Number of ms to for DNS lookup-up.

Server Connection Time

Number of ms to connect to the server.

HTTPS Handshake Time

Number of ms to perform an HTTPS handshake.

StresStimulus Start Request
To Server

Time when StresStimulus initates request to the server.

Server Got Request

Time when server received the request.

Server Begin Response

Time when server initates response to StresStimulus.

Server End Response

Time when StresStimulus received the response.

StresStimulus Start Response
To Browser

Time when StresStimulus initates response to the browser. (This
can be ignored for replayed sessions.)

StresStimulus End Response
To Browser

Time when browser received the response. (This can be ignored
for replayed sessions.)

Total Time

Number of seconds the entire operation took.

Session Timers: #1. estore-sample.stresstimulus.com/

Browser Start Sending Request 0:10:55:23.718

StresStimulus Got Request

DMS Lookup Time

Server Connection Time

HTTPS Handshake Time

StresStimulus Start Request To Server
Server Got Request

Server Beain Response

Server End Response

StresStimulus Start Response To Browser
StresStimulus End Response To Browser

Total Time

=

0:1055:23.718
2ms

. Fms

| 124ms

0:10:55:23.881
0:10:55:23 881

0:10:55:23.970

|0:10:55:23.970

|0:10:55:23.972
0-10:55:23.972

| 0.254
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4.4.3.6 Extractor Verification and Script Optimization

After Verify is completed, the tree in the Extractor Verification tab will show extractors' values. Next
to every extractor, there is a status image showing whether an exception in handling the extractor
was encountered. One of 4 statuses can be assigned to an extractor:

a. The extractor is OK.

b. The extractor is not found in the response.

c. The extractor's value is not used in the Test Case.
d. The recorded and replayed extractors are the same.

The status (e) is displayed when mouse over the extractor

i22 Main | Verify: NAV-._ x]
<4 Back To Main | ¥ Run Parameter Finder

| Session Verification | ParameterFinder| Extractor Verification
/el ¥x@rini@ KA
B4 s -nav-editcontrol-container | al

) [/I& __pagenumber

V|4, balmaOpacityOveray
L_i7|& | The recorded and replayed extractors are the 5drn-:] .

& _ 587 _Loc
~[¥|& __orderby
Response #42. _."D'_fnamic5NAVSE;"\-"."ebCIient_.‘;
Extractor Name ms-nav-edit-control-container
Value 36C4
7ED5

. Rrecorded value
The value returned by the Extractor from the recorded response

Extractor Verification Tree

The autocorrelation process creates extractors and parameters to avoid test execution errors.
However, some of these parameters may be unnecessary. If the test machine is overloaded, you
can reduce performance overhead by deleting unnecessary parameters. The extractors with
statuses b, ¢ and d are automatically selected for easy removal. To delete them, click Delete (f) on

the toolbar.
To search the Extractor Verification tree use search control (g).
The value returned by a selected extractor is displayed in the property grid (h)
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4.5 Test Case object properties

451 Test Case: Think Time

A physical user typically spends some time on each page to analyze the displayed information or
enter data. The delay between opening a page and navigating to a subsequent page is called think
time. Think time is an important factor in realistic load tests. You can customize page think times to
emulate different users’ iteration for a more realistic load test. The following think time mode
options are supported.

Think Description Default Timeout (s) 240

Time Random =
Min Think Time (s} Zero

MOde Max Think Time (s) Page-level
Delay afterthe testcase Constant

. . . . Delay (s) Rando
Zero No think time is used. This is oo bl
generally not recommended for - Lo

WU restarting browsers % 80

load tests because it results in an
abnormally high load on the

Think Times between pages

teSted WebSIte, Use thIS Optlon Specify think ime to inject after every page. Select"Page-level” to use

. . . values specified in the pages (defaultis the recorded think time). Select
When a maximum Ioad IS l'eqUII'ed "Constant' to use a constant value. Select"Random"” to randomize think
in Stress teStS time. Tip: for stress tests, select"Zero".

Page- The think time specified in each
level page will be used. The default
value is the recorded think time.
When recording a test case,
StresStimulus registers the time
you spent on web pages and
saves it in the page Think Time
property. You can modify this
property before running a test. To
do so, in the Pages Settings tree
node select a page and make a
change in its property grid.

Constant | A constant think time will be used.
Another property will appear
called Think Time (s) where you
can specify a fixed value.

Random | When any of the previous options
is selected, all VUs will exercise
the same think time for pages.
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This never happens in real life. To
make the test more realistic, use
randomized think time for pages.
When this option is selected, a
random value in a given range will
be used. Two properties will
appear called Min Think Time (s)
and Max Think Time (s) in which
you can specify the think time
range.

The think time is a delay inserted before
requesting a subsequent page. The
think time will not be applied after the
last page in the test case because there
is no subsequent page. If you need to
inject a delay after the last page before
starting a new iteration, use Delay after
the Test Case instead.

Note: The default think time setting is
constant at 2 seconds.

Think time is not included in the page
response time. However, higher think time
slows down the client request rate, which
results in a lower server load. Increasing think
time will typically decrease the request rate
and will allow the server to handle more virtual
users.

4.5.2 Delay after the Test Case

Typically during test run, the test case is replayed multiple times. A single replay of the test case by
a single VU is called test iteration.

You can set a delay between iterations in using Delay after the Test Case property. The following
options are available:
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. Request Timeout Enabled
Zero There is no delay. The next Think Times between pages Constant |
. . . Think Time {s) 2
iteration or test case will start as Delay afterthetostcase. P25

H H Cache Control
soon as the preVIOUS one s WU restarting browsers % Constant
com pl ete . Pacing

Constant| There is a constant delay. The

next iteration or test case will start Delay after the test case
after a Constant t|me perlod ;E:iiq?r stress tests, select "Zero”. To issue iterations with a certain frequency, select
elapsed.

Another property will appear called
Constant delay (s) where you can
specify the delay value.

Pacing This selection ensures that the
execution time of a test case is
equal or exceeds a given minimum
duration. If necessary, a delay is
automatically added to meet that
requirement. Then the next
iteration or next test case will start
after a minimum duration has
elapsed. Another property will
appear called Minimum Iteration
duration(s) where you can specify
the delay value.

When the test cases are executed sequentially, they are combined in the test case groups. Delay
after the Test Case property is used to set the wait time between the test case executions in the
group.

4.5.3 Test Case: Caching Rules

HTTP caching is one of the most important mechanisms of increasing website performance. It
allows to substantially reduce bandwidth and offload the server from sending resources cached on
the client. Users with empty cache and users with primed cache impact the Web servers load
differently. While HTTP caching is an essential factor impacting server load, it is frequently
overlooked in load testing.

StresStimulus provides a comprehensive mechanism of emulating the browser caching factor. The
Cache Control property allows to configure a mix of virtual users with different browsing history
(cache) management. Every VU can either have cache enabled or disabled.

e A VU with disabled browser cache will send all recorded requests on all iterations without any
HTTP caching headers. For every request, the server is expected to send a full response.
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e A VU with enabled browser cache will send requests based on the caching rules. These rules
are determined for every request after recording a test case and can be changed as described

below.

There are 2 flavors of a VU with enabled
cache: new user and returning user.

e New users emulate a VU with browser
cache enabled, but empty (like visiting a
site for the first time). Such users behave
differently on the first and subsequent
iterations:

¢ Inthe first iteration caching rules are
ignored and all requests are unconditionally
sent without HTTP caching headers (like a
VU with disabled cache),

¢ In all subsequent iterations, the HTTP
caching rules are used.

¢ Returning users emulate a VU with primed
browser cache and will follow the caching
rules on all iterations.

| Delay (s) 0

Cache Control Enabled E|
New VU % Disabled
Enabled

| cache control

VU restarting browsers %
Select "Enabled" to emulate browser caching and session management. Select

| "Disabled" to emulate browsers with disabled caching (all requests will be sent)
| and restarting browsers before starting a new iteration (browser sessions will not
| persist across test iterations).

Note: The caching rules are determined by the server's recorded response headers. For
information about browser caching rules, see RFC 2616, Caching in HTTP.

Disabling the cache control will render all VUs with disabled browser caches. Enabling the browser
cache will render all VUs with enabled browser caches. In this case the New VU % property will
appear. Itis used to emulate the proportion of new vs. returning users. Cache control properties are

summarized in the table below:

Property Value Description
Cache Disabled Every VU will not emulate browser cache capabilities. Every
Control request will be sent, and every request will have recorded caching
headers removed.
Cache Enabled Every VU will emulate browser cache capabilities. Every VU can
Control emulate storing resources in the browser cache for further
subsequent iterations.
See below for further options.
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Property Value Description

New VU% | A number The percent of VUs that will be new with cache enabled. The rest
between 0 and will be returning with cache enabled. This setting is only available
100% with Cache Control enabled.

Note: Cache properties described in this section are not available on the Test Case level if
Test Case Groups are used. In this case, these properties are available in the Test Case
Group section (see Sequential Test Case Groups).

454 Test Case: Session Persistence

A physical browser that accesses a website maintains application session persistence until it is
closed. After the browser is restarted and navigated to the same website, a new application session
will be established. A website session is controlled by one (or more) HTTP session cookies, so a
new session means a new value of the cookie. In StresStimulus, a VU can either restart a browser
on every iteration (the session cookie will change on every iteration), or leave the browser open
across all iterations (the session cookie will stay the same on every iteration). Maintaining session
persistence across all iterations can be useful when a test case has a login process that needs to
be done only on the first iteration and not on subsequent iterations.

Here are two examples:

e Internal users are signing in to the application in the morning and maintain the same session
while navigating through the scenario many times throughout the day. The server renders a
session cookie on the first iteration, and StresStimulus will reuse it in subsequent iterations. A
login is not required in subsequent iterations.

¢ On the contrary, external users who use the application occasionally are signing in every time
when they need to navigate through a scenario. A new session cookie is assigned in every
iteration. A login is most likely required in every iteration as well.

StresStimulus can emulate a user base that New VU % 50
includes both of these user types. Use the VU restarting browsers % 80
VUs restarting the browser % to set the
percentage of VUs that will be restarting the :’” reita“'"fgvgr":;erf %b beore start ot
. . ercentage o S restarting Drowsers re starting new Ieration.
browser on every iteration and Change the For these users, browser sessions will not persist across the test

session. The rest will keep their browsers iterations.
open and have their session persist across all
iterations. For example, a value of 0 for VUs
restarting the browser % will render session
persistence for all VUs across all iterations; a
value of 80 will disable session persistence
across iterations for 80% of VUs and enable it
for 20% of VUs.

BUILDING TEST CASE - TEST CASE OBJECT PROPERTIES 170



User Guide v1

Note: Session persistence within an iteration is always maintained.

4.5.5 Page Properties

Some of the page properties are described in the next several sections.

Info: All page properties are displayed in the property grid. You can modify any property
which is not grayed out.

The full list of page properties, toolbar commands and context menu options is provided in
the User Interface Reference -> Test Case Tree -> Page.

4.5.5.1 Think Time

Configuration of the think time in the Test Case is
described in Test Case: Think Time. The page's Goal ()

Think Time displays an actual time interval in Think Time (s) 2111
seconds. This is the wait time that will be used Lice 7. = S
after the page is complete if you set Think Time Bl e oqie Wi EOn AbYerRo

Mode to Page-level in the Test Case.
Think Time (s)

The think time is a delay added at the end of
the page to simulate the user's wait time
before requesting the subsequent page

Note: After recording a Test Case it displays
the recorded think time, which is the delay
between the completion of the current page
and the requesting of the subsequent page
during recording. After recording you can
change this property.

4.55.2 Page Goal

A page goal is the expected maximum time for all the responses in a page to come back. If the
page's actual response time in one of the test iterations exceeds the goal, then the page's Missed
the Goal counter is incremented. After the test is complete, the percentage of the page requests
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that missed the goal is reported in the Missed Goal % column in the Page Details section. Also,
Goal and/or Missed Goal curves will be plotted on the graphs in the Page Result tab.

To set or change the page goal use the
following information:

1. Default goal

e The initial Default Goal value is set to 4
seconds for all pages.

¢ If you change the test case Default Goal
(s) property then the goal of every page for
which the Goal (s) property was not
modified, will be equal to the new default
goal.

e Toremove the goal in all pages with default
goal, leave the Default Goal (s) value
empty.

% @@ E
@ Record TestCase.
S} Buid Test Case|
" Authentication
—={} Source Variables
" Extractors
n Datasels
& Data Generators
/= Functions
(X Scriptable Vars
|P] Parameters
“& Respaonse Validators
+ Verify & Auto-config
o Managing TestCase(s)
=4 Configure Test
| &4 Load Pattern
(D TestDuration
@ Browser Type
i Network Type
43 Load Agents
# Monitoring
#5 KPI
&% Windows Servers
A Linux/Unix Servers
A2/ Load Agents
“#4 Result Storage

? A ®Run §

F= 90|72 K AR
B Tt Case Orer Eny)

H-[a] btnet/

[8] btnet/Default.aspx

.31 himat/hine acny

Name Orer Entry

Description

URLs 38

Request Size (KB) 17.6

Respanse Size (KB) 574.6

Duration (s) 6.304

Default Goal (s) 4

Default Timeout (s) 120

Think Times between pages | Zero

Delay after the test case Zero

Cache Control Disabled

VU restarting browsers % 100

Default Goal (s)
The default goal for all pages in the test case. To remove the
default goal, leave the property empty.

2. Individual page goal. To override the page
default goal value, change the Goal(s)
property in the property grid.

It is recommended to select the goal relevant
to your application quality of service
requirements.

@|WE 9 ARRn ¢
@ Record TestCase.
P15 esi o)
| " Authentication
—={} Source Variables
7 Extractors
i Datasets
£ Data Generators
F= Functions
{X) Scriptable Vars
|P] Parameters
& Response Validators
/' Verify & Auto-config
o Managing TestCase(s)
=) / Configure Test
&4 LoadPattem
{D Test Duration
@ Browser Type
s Network Type
&3 Load Agents
&5 Monitoring
2 KPI
2" Windows Servers
A LimngUnix Servers
> Load Agents
‘34 Result Storage

= Y| s X R ® .
(=188 Test Case (Orer Entry) -
E] E|
[8] btnet/Default.aspx e
(31 htnet/hiine acny.
Page number 1
Host btnet
Path /
Query
Title btnet/
URLs 5
Request Size (KB) 1.2
Response Size (KB) 15.6
Duration (s) 0.176
Goal (s) 3
Think Time (s) 8.3211
Timeout (s) 120

When to Request the Page  In Al iterations

Goal (s)

The page expected maximum time for all its responses to come
back. Iterations where the page response times exceeded the goal
are marked as "missed goal”.

4.5.5.3 Page Timeout

Timeout is the maximum amount of time for receiving any of the page responses. Like in physical
browsers, a virtual user will stop sending new requests after the number of its pending requests
reaches a certain browser-specific limit. The VU will resume sending requests only after some
responses are received, so the number of open connections does not exceed the limit. If the server
will stop responding, the load test will halt. To avoid this situation, StresStimulus has a timeout
mechanism allowing the Tests with very slow responses to complete faster. Any request which
does not receive a response after the timeout, will be aborted and marked as a Timeout, so the
load test can continue without waiting such very slow responses. All timeout occurrences are
reported in the test error log. The timeout sessions are excluded from response time calculations.
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To set or change page timeout use the
following information:

1. Default timeout

e The initial default timeout value is 60
seconds for all pages.

e If you change the test case Default
Timeout(s) property (a) then the timeout
of every page for which the timeout (s)
property was not modified, will be equal to
the new default timeout.

£ Main |

¢ HE QAR H= (907 X & &
- @ Record TestCase. (=¥ Test Case (Crer Ei =
[=F - | Build Test Case| z ﬁ btn { L) =
#5 Authentication =@ btney =
i & btnet/Default.aspx
} Source Variables EEC| -
.[3) hinatihiine acny
i[53 Datasets Name Orer Entry
{47 Data Generators Description
i f= Functions URLs 38
[F] Parameters Request Size (KB) 17.6
“% Response Validators Response Size (KB) 574.6
@ Verify & Auto-config Duration (s) 6.304
& Multi Test Cases Default Goal () 7
e PR TR 12
(D TestDuration Think Times between pages  Zero
@ Browser Type Delay after the test case Zero
< Network Type Cache Control Disabled
VU restarting browsers % 100

- Load Agents

[=1#% Monitoring

L kPl

+-2% Windows Servers
-\ LinuxUnix Servers

:AY Load Agents

Default Timeout (s)

The default timeout for all pages in the test case.

2. Individual page timeout. To override the
page default timeout value, change its
Timeout(s) property in the property grid. The
new value will set the timeout of every request
in this page. You can further change the
individual requests timeout as described in the
Request properties.

@ =259 A RRun 9

--@ Record TestCase.
BY5. i TosiCas:)
Py Authentication
=-={F Source Variables
# Extractors
- Datasets
- Data Generators
F~ Functions
{P] Parameters
“ Response Validators
- Verify & Auto-config
8 Multi TestCases
=4 Configure Test
4k Load Pattern
(D TestDuration
-4 Browser Type
<& Network Type
-5 Load Agents
£ %5 Monitoring
£ KPI
~a . Windows Servers
A LinwgUnix Servers
~42) Load Agents
44 ResultStorage
% Pass/Fail Confiouration

&= |7 K

RAE

[=-g88 Test Case (Orer Entry)
u

2] btnet/Default.aspx

hinat/hine asny

4 |

Page number

Host

Path

Query

Title

URLs

Request Size (KB)
Response Size (KB)
Duration (s)

Goal (s)

Think Time (s)
Timeout (s)

When to Request the Page

Timeout (5)

1
btnet

btnet/

o

1.2

15.6

0.176

3

8.3211

120

In Al iterations

The maximum amount of time for receiving any of the page
responses. A page timeout error is triggered if any of the page
sessions' response times exceeds the Timeout.

Note: You can disable Timeouts for certain test cases. To do so, in the test case property
grid, change the Request Timeout property to Disabled. Use Disabled for determining
response times of slow requests. However, this may cause long or indefinite wait times during

the test run.

4.5.5.4 When to Request the Page

Sometimes in tests executing multiple iterations, it is desirable to request a page only once, in the
beginning or at the end, to perform initial or final actions. For instance, in a test case, a user logs in,
performs some actions, and logs out. During the test run, you want every VU to login only on the
first iteration and logout only on the last iteration, while other pages should be repeated multiple

times.

Use the When to Request the Page property to configure such tests. Set this property to On 1-st
Iteration on the login page and to On Last iteration on the logout page.
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The table below shows how to use this property.

Think Time: (s) |4.0002 |
Timeout (s) 300

When to Properties [0 1n Al terations
Request the

Page

In 1-st iteration
In Last teration

In All iterations | (Default) The page and all its requests When to Request the Page

. . . . Select "In 1-st iteration” to skip this page (e.g.
will be sent in all VU's iterations. login) on the subsequent iterations. Select "In

last iteration” to request this page (e.g. logout)
In 1-st iteration| The page and all its requests will be e e,
sent only in the first iteration. This is

used for a log-in type page.

In Last The page and all its requests will be
iteration sent only in the last iteration. This is
used for a log-out type page.

Note:

e Actions executed on the 1% iteration, create certain state that must be carried over
throughout the entire test. For example, the log-in process on the 1% iteration generates a
session ID that should persist throughout the test. To satisfy this requirement, enable Cache
Control and set the VU restarting browsers % to 0. For more information see Test Case:
Caching Rules and Test Case: Session Persistence.

e If you are running the log-out process on the last iteration only (as in the example above)
your test must set Test Completion Criteria to Number of iterations.

4.5.6 Request Properties

During recording, StresStimulus automatically takes screenshots of the webpage on every click.
Each screenshot is associated with a primary request, page or transaction issued immediately
before the click. It is stored within a corresponding page object.

The screenshots are displayed when you select the request on the Test Case tree. They help users
remember what was displayed in the browser when the web page was recorded. Screenshots are
only available for sessions representing an HTML page. The screenshots are displayed below the
page property grid. You can disable taking screenshot by un-checking the box Take screenshot of
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pages as described in Recording Test Case. You can copy the screenshot to clipboard or delete it
by right-clicking the image.

= Q| /S X | .Find LA KT @ 2B & -

(=) Test Case (Test Case 1)

l§

[#-|@] Your store. Computers
[+-|@| Your store, Electronics

[+ |@ Your store. Apparel amp; Shoes

Page number l1 -
Host estore-sample, stresstimulus. com f
Path !

Query

Title Your store i
Page number
The page number

e —— o=

Copy Image
Delete Image

Note: StresStimulus tries to capture how the browser window looked just before the click.
Sometimes when the page refreshes too quickly or the system is a bit slow, StresStimulus
can miss the right moment for a screenshot, so they may not come out well or will miss
altogether.

Some of the request properties are described in this section.

Info: The full list of request properties, toolbar commands and context menu options is
provided in the User Interface Reference -> Test Case Tree.
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Timeout

Request Timeouts - the maximum amount of time
for receiving the request. Initially, the timeout of
every page's request is equal to the timeout
property set on the pages (see Page Timeout).
You can override the request timeout on its
property grid.

Info: Because responses for the timed out
sessions are not received in time, they
cannot be stored in the test log. Session
inspector will display the message
"StresStimulus timeout" in place of the
response content when you open a session
with a timeout.

1 HTTP/1.1 502 ScresStimnlus Timscout

2
3|

E)-[8] btnet/Defautt.aspx

4 |' n [ »

‘§> #7. btnet/Default.aspx |:':|

btnet
/Default.aspx

Host

| Path

Query
Timeout (s)
Caching Rules

300
Normal

Timeout (s)

The maximum amount of time for receiving the
request. A timeout error is triggered if the
session's response time exceeds the Timeout.

Caching Rules

Caching emulation in StresStimulus is described
in Test Case: Caching Rules. Every request has
recorded caching behavior that is a result of the
server's response headers. This information is
stored in the request's Caching Rules property.
You can view or change this property on the
request property grid. This property only pertains
to test cases with Cache Control enabled. The
Caching Rules property is summarized in the
table below.

Caching Properties

Rules

Normal All recorded caching headers will be
sent. A possible 304 Response can
come if the resource has not
changed.

Not All recorded caching headers are

Cached stripped off and the request is sent.
Expect a 200 response.

Query
Timeout (s) 300
Normal [~]
Normal
Not Cached
Cached
Caching Rules

Select "MNot Cached” to always reguest the
session disregarding recorded caching headers.
Select "Cached" to never request the session
for returning VUs with enabled caching. Select
"Mormal” to use the recorded caching headers.
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Cached This request will not be sent
because it is cached.

Note: If the URL of a request is
parameterized, then caching for such
requests is automatically disabled
regardless of user settings. This helps to
avoid the mistake of caching requests with
dynamic URLs.

Editing Sessions

You can edit recorded sessions in the test case.
To do so, in the test case tree, double-click the
session (a), and in the appeared in a new Tab (b)
session inspector, check “unlock for editing” (c).
After that you can make changes in the session
request (d)and response (e). When finished, click
Save (f)
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> Fiddler Web Debugger — Test: e-mall.ssconfig / Test Case: E-mall Shopping == ﬁ

File Edit Rules Tools View Help GET /book StresStimulus E2 GeoEdge

W | LS e IEH XK Q # Composer | o Watcher | ‘@ FiddlerScript | [ Fiters | El Log | = Timeline |
..Search URLs & |l & statstcs | i ors | 4 AutoResponder | ') StresStimulus
i Main | /7 #41. e-mall... x]
#37. eprjdvvuccune/ - o
#38. ngkikbshjls/ - Unlock for Editing [ [ = M ¢
#39. ssl.gstatic. feb i =
SO conyek _rowsmg,f ..Find in Request . & 8
#40. e-mal-sample.stresstimulus.cc
ur store. Computers GET /computers HTTE/1.1 -
#41. e-mal-sample.stresstimulus.cq Host: e-mall-sample.stresstimulus.com .
#4‘-mall-sample.stre$t'|mulus.a Connection: keep-alive

Bccept: text/html,application/xhtml+xml,application/xml;qg=
0.9, image/webp, */*;q=0.8

User-Rgent: Mozilla/5.0 (Windows NT 6.1; WOWE4)
LppleWebFit/537.36 (EHIML, like Gecko) Chrome/38.0.2125.101

#43. e-mal-sample.stresstimulus.cc
#44, e-mal-sample.stresstimulus.c |
#45. e-mal-sample.stresstimulus.cq

1

#46. e-mal-sample.stresstimulus.c = Safari/537.36
ur store. Notebooks Referer: http://e-mall-sample.stresstimulus.com/
#47, e-mal-sample.stresstimulus.c{ Accept-Encoding: gzip,deflate,sdch =]

Lrrent—Tanmans: ~n-TT8 en-r=N A rn-=0 A

#48. e-mal-sample.stresstimulus.cc
#49, e-mal-sample.stresstimulus.ct .Find in Response & B%
#50. e-mal-sample.stresstimulus.cc
#51. e-mal-sample.stresstimulus.cc
#52. e-mal-sample.stresstimulus.cc

HTTE/1.1 200 OK -
Cache-Control: private . |E'
Content-Type: text/html; charset=utf-8

#53. e-mal-sample.stresstimulus.ce Server: Microsoft-IIS/7.5

#54. e-mal-sample.stresstimulus.cc Set-Cockie: Nop.customer—aes328£34-2e0e-4330-a68c-2d77eb48B£55;
#55. e-mal-sample.stresstimulus.ce expires=Thu, 15-0ct-2015 12:37:33 GMT; path=/; HttpOnly

#56. e-mal-sample.stresstimulus.ct e S BlE EMTC Ve Bt o s o

e le.com/searchdomaincheck X-AspNet-Version: 4.0.30319
:gaooge. X-Powered-By: ASF.NET

#57. www.google.com/searchdom |8 no oo wed, 15 oot 2014 12:37:34 aurT

< [ b 2
Test Case Tree : Showing All: 100 StresStimulus Ent. Controller - An Easier Way to Load Test - v4.2.542 Need help?

= All Processes 1/91 http://e-mall-sample.stresstimulus.com/computers

4.6 Other Test Case Elements

4.6.1 Authentication

StresStimulus supports all major authentication methods. They are divided into two types: server
authentication and application authentication.
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Server Authentication

Server authentication refers to any machine,

4 Main |

@« =#HE 9 MR (& [ "] Host-specific Credentials

-~ @ Record TestCase Domain UserName  Password

operating system or domain level e e
authentication. It includes Basic, Windows o ; g E—
Integrated (e.g. NTLM) or other Kerberos et *
authentication. I — =
TO Conﬁgure server aUthentication’ prOVide a 7 Use this grid when the tested website uses Basic, Windows
Set Of the Cl’edentials that the tested Website =4 Integrated (e.g. NTLM) or other Kerberos authentication.
recognizes, and use the Authentication node hA e ek e
in the Workflow Tree to enter the provided click "Impart” on the toolbar and select a csv fle with the
credentials, YOU can also paste data (from user's credentials matching the grid columns.
Excel) into the authentication grid. The T R
Domain fleld m|9ht be opt|0na| dependlng on Note 1: Check the Host-specific Credentials box to enter
your server. You can also import credentials el B
stored in a .csv file by clicking Import on the | | 4| haez forform suterteacn e et econ gt
toolbar. The .csv file must have 3 grid columns e
and no header. Authentication

Note 1: If you are located in the

Authentication section and need to

configure form authentication or any

other type of application authentication,

described below, click Go to Forms

Authentication on the toolbar.

Note 2: Every new VU will use a

subsequent set of credentials. If the

number of VUs exceeds the number of

credentials, then they are assigned

using a round robin algorithm. For

example, if you have 10 rows in the

Authentication grid and emulate 20 VUs,

then VU1 and VU11 will use row 1, VU2

and VU12 will use row 2, and so on.
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Authentication is configured per Test.

Credentials created in one test case are used :Hcmecmcoedenﬁau ?_Goto Forms Authentication
in all test cases : Duman  Vseons  Pasewos e

={} Source Vanables userl- Fremmmaer | securehost +-2 com
Some web applications use several hosts 7 B R
which require different credentials for ; 1 et T soushostzeond
authentication. In order to support such ﬂ‘é;.i:‘ni.if’:v“
authentication schema, you need to enable e
host specific credentials. To do so, check the
Host-specific Credentials box (a). The Host
column (b) appears in the authentication grid.
For every set of credentials enter a host to
which the credentials will be submitted.
App“catlon Authentication « @E ? /MR ¢ EIE[J‘ Select Dataset: Credentia
Application level authentication refers to the | Buid TestCase .m
authentication method that takes place inside [ userl
the web application (e.g. Form authentication). # Exvactors F o usez | |wews
The test case will store the set of credentials o e s =

#~ Functions

entered during recording. By default, these
credentials will be used for all VUs. To test
VUs with different credentials, you need to:

e Provide a set of the credential that the
tested website recognizes.

e Create a dataset, populate it with the
provided credentials, and parameterize the
appropriate request as described below:

1. In the Datasets section, click Create
Authentication Dataset on the toolbar. The
Credentials dataset will be created. If your
authentication process includes additional
properties, such as security questions, you
can edit the Credentials dataset structure by
adding additional fields (see Datasets ).

2. Populate the authentication dataset by
entering data, pasting data (from Excel) or
importing a .csv file.

3. Find the login request in the test case (it is
usually one of the first POST requests). To do
so:

a. Click Find Session by Content or hit
<Crl+F>

1%} Scriptable Vars
|P] Parameters
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b. Enter one of the credentials you used in
recording (e.g. a username, email address or
password).

c. The first highlighted session is a login
request. Select it.

i .Search URLs ﬂ&m‘ o e|HlHE ¢ FMRun ¢ \‘_Hﬂaderslu"'a'fdQ'leW‘BOdy |
[ @ Record TestCase.. Y@ | EBE e | B .Find AR 9
=] @ binet/ ’—‘Lm.m_mmbb“
& #1. binet/ Findiessions by Contonti< (GIrl+ ) Form Field Recorded Value Repiace with
(5 #2. btnet/binet.css e=0 ?"g‘:ﬁ‘:;:"'“ _ VIEWSTATE | /WEPDWULLTESMDKW... ...
jg #3. Etnztff:tnet. | B D __EVENTVALID... /WEWBAK11/aQBALCG... ...
#4. btnet/btnet, .CSS
= &% Data Generators i '
&, 5. btnet/custom/binet_custom.css I g o user adru-n {{Credentials.Username$VvU-Bound}}
&7 #6. btnet/favicon.ico @ 1Y) Scriptable Vars ¢ i i
£+ (9] btnet/Default.aspx Q] Parameters] ctol Logon (= Extractors
¥d #7. binet/Default.aspx % Response Validators = Da
& #8. btnet/bugs.aspx @ i ; :ﬂ"e"ﬁ' & A‘_'r“’“’“ﬁgm I Credentials
& #9. btnet/fjquery/jquery-1.3.2.min.js 5.4 Co “ﬁ;:frss‘ o5tCanels) Username
& #10. btnet.,'% isLE T oad Patiern [=- Password
( T — = Reg-Bound
&) Find Sessip_ng_g; Eon‘heg - r Bt
— | Tter-Bound
Find What: admin [VU e
Search Scope: I Requests = l loring Param-Bound
Examine: [Headers and Bodies -] Random
~ Add Dataset
Match whale ward - Databinding Help

] Match
S i Variable Picker
Use wildeards I
|| Use regular expressions btail
regular exp | pisits
[ rFindan [ canca | |

.—.-“ = —]

Tip: If you cannot find a request recorded with credentials, it is likely that your application
uses server authentication (see above).

4. Parameterize the Credential parameters using the Credentials dataset. Use the VU-Bound
databinding method.

Tip: Typically credentials are submitted in web form. In this case they will appear in the
parameterization grid in the Body tab.
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Note: The Credentials are distributed between VUs using a round robin algorithm.

4.6.2
[Ent[SP|

A transaction is a set of sequential requests representing a meaningful step in a test scenario. It is
used to track performance characteristics of time-critical business transactions consisting of
several user actions. Transactions add another level of performance tracking in addition to requests
and pages.

Transactions

You can define transactions while recording a test case, as described in the Creating Transactions
section, or after the test case is created.

To define a transaction after the test case is

. < @HEH ¢ #MRun § E-R- N X AP ¢ ol % b | & =
Created " 4 ’ =) Tesi®hse (1800flowers)
[ ]Build Test Case| . o

i@ www.1800flowers.com/
41-@] Connecting ...
¥ B0 o thday Flowers | Birthday Hower Delvery | 1-800-FLOWER)
@) www.1800flowers.com/webapp/wcs/stores/serviet/FDFlowers
i1 @ It's My Birthday™ from 1-800-FLOWERS.COM
%18 Birthday Flowers | Birthday Flower Delivery | 1-800-FLOWERS | =
11 @ Assorted Tulips from 1-800-FLOWERS.COM
31 @] jb.liveclicker.net/crossdomain.xmi
< 9 edge livedicker.net/crossdomain.xml
il @] Birthday Flowers | Birthday Flower Delivery | 1-800-FLOWERS

# Authentication
={) Source Variables
7 Extractors

1. Go to the Build Test Case node.

2. Select the starting page or top level request.
3. Click Create a Transaction. A new
transaction dialog will appear.

# Datasets
&8 Data Generators
f Funclions
() Scriptable Vars
2] Parameters
% Response Validalors
¥ Verty & Auto-config.
& Managing Test Case(s)
# Confioure Test

4. Select the last request in the transaction. | i

5. Give it a meaningful name and description
(optional).
6. Click Create Transaction.

Transaction Goal (a) property is a transaction
completion time limit. Transactions which
missed the goal are reported in the Test
Results -> Transaction Details section.
Transaction goal is not set by default.

Transaction Think Time (b) is a delay added
at the end of the transaction to simulate the
user’s wait time before requesting the
subsequent page. Transaction think time is not
set by default.

(&) Create Transaction

Transaction Name:
Birthday Flowers @)
Description”

First Page or Request

&1 @] Bulbs from 1-800-FLOWERS.COM-10292

-

Birthday Flowers | Birthday Flower Delivery | 1-800-FLOWERS.COM

Lest Page o Request

8] v 1800fower:

8] Bifthday Flowers | Birhday Flower Delivery | 1-800-FLOWERS.COM
1 woll

DFl

1-{8) Its My Bihday™ om 1-800-FLOWERS COM
|- @) Bihday Flowers | Birhday Flower Delivery | 1-800-FLOWERS.COM
| [8) Assorted Tulips fram 1-800-FLOWERS COM
8 jbliveclicker netferossdomainxml
8] edge veclicker.neycrossdomainaml
'.-(3) Birthdlay Flowers | Birihday Flower Delivery | 1-600-FLOWERS.COM
8
(8 Delightful Dafiodil = Free Gloves from 1-800-FLOWERS.COM
i@ Bulbs from 1-800-FLOWERS.COM-10292
(& Bulbs from 1-800-FLOWERS COM-10292

@ | CeoeTonsoaion |

-FLOWERS.COM

alnav-_-birth
wers | Birthday Floy
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= || A K| ..Find o BT W [
=-g8 TestCase (1800flowers)

[ [8] www.1800flowers.com/
[i-[@] Connecting ...
s

g Birthday Flowers |

-|@] Birthday Flowers | Birthday Flower Delivery | 1-800- FLOWE
i_éj www.1800flowers. comfwebappjwcsfstores,fserv\et,.fFDF\ov

i._l

'tl
[ @] It's My Birthday™ from 1-800-FLOWERS.COM
q: |@] Birthday Flowers | Birthday Flower Delivery | 1-800- FLOWE =
't J-|8] Assorted Tulips from 1-800-FLOWERS.COM
4".: |@] jbliveclicker net/crossdomain.xml
él[] edge liveclicker.net/crossdomain.xml
4—“ 8] Birthday Flowers | Birthday Flower Delivery | 1-800- FLOWE'
(-] Bulbs from 1-800-FLOWERS.COM-10292 I
[ [@] Delightful Daffodil + Free Gloves from 1-800-FLOWERS.COM —
[+ (8] Bulbs from 1-800-FLOWERS.COM-10232 =
. |al la1l Rulhe fram 1-800-FI NWFRS COM-101262 =
< | 1n | b
MName Birthday Flowers
Description
Goal (s) 1 @

Think Time (s) I ]

Think Time (s)
The think time is a delay added atthe end ofthe transaction to simulate
the user's wait ime before requesting the subsequent page

Note: After the test is complete,
transaction performance metrics are
located in Transaction Details section
under the test results.

Note: Think time of a transaction and
think times of all children transactions are
excluded from the transaction response
time.

Info: The full list of Transaction properties,

toolbar commands and context menu
options is provided in User Interface
Reference -> Transactions & Loops.
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4.6.3 Loops
I:l:l ! Main \
. . . . . «|ilH 9 A ARm 9 H= K@ &R
A Loop will execute its child objects multiple @ Recora TestCase, il T P
. sl . . =P 1Build TestCas_ @ op
times within a test case iteration. Loops allow to "ue”..on 2 s Bt Gt
. . . . . . =={} Source Variables
simplify recording test scenarios consisting of { Eracos {45 R
. 4 Datasets &, Clen 4 one Transaction
repeated aCtIOI’]S. &% Data Generators -:”;:: < Delete object(s) Del
f‘)g”"“t“’hn‘sv 7 Sub{¥2 Remove container
LP] Parameters o Create Transaction
_ 7 Ve oot (- o
To create a loop, perform the following steps: e e & s Then
| |2 LoadPatiem {2 Create Do..While
1. Go to the Build Test Case node. Q B mwenteiy
5. Network Type 3¢ Insert Rendezvous
2. Select the starting page, top level request, or 8 Vorkorng v pmihlee
i 2 kP ove trle
transaction £ Windows Servers §| Maievimn  cuioin
_ ™ Ky Shon Propeties
3. Open the Context Menu by right mouse T RositSioage
CIICkIng F oo
{ Script Editor

4. Click Create Loop.
5. A new loop dialog will appear.

6. Select the last request or transaction in the
loop.

7. Give it a meaningful description (optional).

8. Click Create Loop. A basic loop will be
created.To change the loop definition, click Edit
on the toolbar.

9. Re-open the Context Menu by right mouse
clicking and click Show Properties.

10. set the Number of Repeats property to the
required number of loop iterations

11. Optionally, specify in the Delay before next
Loop property, the number of seconds that will
be injected before starting the next loop cycle.
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I
X

(&) Create Loop

Description:
®

Starting Poirt:
View Cart

ng Point: .

- 5 View Cart

i )7 Search for Phone

" Click on Blackbemy
5 View Sttemap

i 5 Back to Home

L. 7 Subscribe to Newsletter

Create Loop Cancel

1 Main |

e @lE AR ¢ | F9|L X &R
@ Record TestCase =18 Test2 - Aun Duration
=F - JBuild Test Case| (-4 Loop 2¢
| .#y Authentication -5 Add Tennis Bracelst to Cart
=+={} Source Variables RG] Loon 1x 7 EditLoop
o
# Extractors -5 Click on Blackbeny
N B 455" View Stemap [} ClonelLoop
& Data Generators 5" Backto Home X Delete object(s) Del
G
F~ Functions 245" Subectbe 1o Newsieter = Remove container
{X) Scriptable Vars E
® Parar::ters " o3 Create Transaction
% Response Validators (% CreateLoop
" Verify & Auto-config ‘@] CreatePage
£ Managing Test Case(s) @] Createlf..Then
./ Configure Test &l
8 Load Pattern Obectiype 8 Create Do..While
(D TestDuration Description R Insert Delay
@ Browser Type Number of Repeats () =
e Insert Rendezvous
5 Network Type Delay before niext Loon (s) @) | *
(33 Load Agents > Insert Skip-to-Next-lteration
& M°”K';"”g & Movelp Ctrl+Up
'S
2% Windows Servers ¥ Move Down Ctrl+Down
A Linwg/Unix Servers [ showPope@y |
& Load Agents !
& ResultStorage
#+ Pass/Fail Configuration
# Other Options
={ Script Editor

4.6.4 Response Validators

StresStimulus automatically detects HTTP
errors by checking response status codes of
the emulated traffic. All responses with the
status code of 400 and above are listed as
errors in the Error Details report. However,
this level of verification is insufficient to track
down application-specific errors. For this
purpose, StresStimulus supports Validators
that allow to compare responses against some
expected values. Also, validators take
precedence over the HTTP errors to make
error reporting as granular as necessary. For
example, one custom validator will recognize
a database error message in response with
status code 500, and another one will
recognize a web server error message in
response with status code 500. As a result,
500 responses with database error, 500
responses with Web server error and 500
responses with other types of errors will be

[#-[a] btnet/
[i]-[@] btnet/bugs.aspx
[il-[@] btnet/bugs.aspx

huin asn

@ |@H 9 A MR @
@ Record TestCase

1 #8 Build TestCase

T | #n fuih

@%i= @

23 btnet/edit
] Create a Valida

tor for a response selected in the Test Case Tree or the session grid‘

-4 #6. btnet/edit_bug.aspx
i EHEH #7. btnet/edit_bug.aspx
[i)-g] btnet/edit_bug.aspx
[ﬂ (8] btnet/edit_bug.aspx
‘é @] www.gstatic.com/chrome/c|
E@ watson.microsoft.com/Stag

¢ Extractors

o Datasets

52 Data Generators

F= Functions

{¥) Scriptable Vars

@ {P] Parameters

%
+ Verfy & Auto-config.
o Test Casals)

(&) Create Validator
URL
Textto search
Is text a regular expression?
Fail If

to stop the current iteration and

e-mall-sample.stresstimulus.com/books

Status: Failed

No
e

[£2]

L]
=]

Scope Selected Response
Action if failed Stop lteration
Description Continue
Stop Iteration
Action if failed

Choose the action to perform if validation failed. "Continue” to continue the iteration or "Stop lteration”

start a new one

@ | Adgvsivaor | |

Cancel
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reported as 3 different error types.

A Validator is a rule of comparing a server’s
response with a text pattern. In the case of a
mismatch, a custom error is raised. You can
create validators for a single response (local),
or all responses (global). To create a new
validator:

1. Go to the Validators node on the
Workflow Tree

2. Click Create a new Validator. A new
validator dialog will appear.

3. Type the text or regular expression to
search for in the response. If it's a regular
expression then set the Is text a regular
expression? to Yes.

4. Change the Fail If setting if you want an
error to occur if the text is found. The value
Found is not available for global validators.
The default is Not Found.

5. The Scope setting allows to change the
validator from local to global.

6. Change the Action if Failed setting to
Abort Iteration to stop the current iteration,
mark it as failed, and start a new one in the
event the validation failed.

7. Click Add Validator when finished.
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Alternatively you can create a validator for a = o =
recorded session by opening its session ] Unlock for Editingl 2=/ B B | § RECORDED
inspector and clicking Create Validator (a) on i &R
the toolbar. %gﬁé;;;ﬁiéiml aiglication/xhtmhml. */% <
st ekt
Another convenient way of creating validators is B s ey
when comparing two sessions. In the Compare e e
Sessions Inspector, select the Response tab e L -
and on the toolbar of the replayed window on A" L B -
the right, click Create Validator (b). i g i N
(&) Create Validator
~ ::;; a regular expression? :ZtFuund

A4 EDS, Scope Selected Response
2 Action iffailed Interupt iteration
Description

Note: You can highlight text in the
replayed response before clicking the Totio somrch

Create Validator button and this text will T T e
automatically populate the Text to search
field in the Create Validator dialog. ookl | Go0es

4.6.4.1 Validators and Failed Iterations, Pages and Transactions

Iteration, Page and Transaction Counters

StresStimulus keeps track of all started, (successfully) completed and failed iterations, pages and
transactions. These three counters are monitored and displayed in the real-time dashboard during
the test run and are reported in the test results.

After the test is complete, the following equation should be true for all iterations, pages and
transactions:

started = completed + failed
During the test run, this equation has the following form:

started = completed + failed + pending
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How to Validate an Iteration

The iteration fails only when it contains a validator which fails and has the property Action if Failed
set to Stop Iteration.

If the iteration during execution encountered an HTTP error in one or several responses, this will
not cause the iteration to fail and it will continue its execution.

If you want a particular HTTP error to cause an iteration to fail, you need to define a validator
detecting this error, for example by checking the response status-code.

If you want all HTTP error to cause any iteration to fail, you can define a validator with Scope
property sets to Global. A single global validator is capable to fail any iteration.

If an iteration is marked as failed, it will be counted toward started and failed iterations. It will not be
counted toward passed or incomplete iterations. Performance metrics, such as average response
time for such iteration is excluded from the test metrics.

How to Validate a Page and Transaction

All Pages and Transactions that fully complete before a validator failed, are considered as started
and completed.

A Page or Transaction that contains the failed request with a validator is considered as started and
failed.

All Pages and Transactions that did not start as a result of the failed validator which stopped the
iteration are not considered as started.

If a page or transaction is marked as failed, its performance metrics, such as average response
time, is excluded from the test metrics.

4.6.5 If...Then
[Ent[SP|
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An If...Then condition will execute its child
objects if a given condition is true (or false).
The condition will compare an extractor to a
string to determine if the loop should run.

To create an If...Then condition, follow the
following steps:

1. Go to the Build Test Case node.
2. Select the starting object

3. Right mouse click to open the Context
Menu and click Create If...Then.

4. A new object dialog will appear.
5. Select the last object in the condition.
6. Click Create If...Then.

7. In the property Extractor to match, select
an Extractor from the drop-down to compare
with the string.

8. In the property Text to match enter a string
to compare with the Extractor.

9. In the property Run the child objects if
Match? select Yes to run the children when
the Extractor matches the String, and skip the
children when the Extractor does not match
the String. Select No to skip the children when
the Extractor matches the String, and run the
children when the Extractor does not match
the String.

After that, before executing the child objects,
the extractor's value will be compared to a
string to determine if the they should run.

i Main |

« @B e
@ Record TestCase

=4 JBuild Test Case] ]

3 Authentication
=+={} Source Variables
< Exiractors
= Datasets
&% Data Generators
#~ Functions
(X) Scriptable Vars
LFj Parameters
“%& Response Validators
' Verify & Auto-config...
o Managing Test Case(s)

= Z Configure Test

&8 Load Pattern

{D TestDuration

@ Browser Type

% Network Type

43 Load Agents

% Monitoring
L KPI
=" Windows Servers
A Linux/Unix Servers
Ay Load Agents

“§ Result Storage

#+ Pass/Fail Configuration

f Other Options

S Script Editor

A MRun @

2K ®

&R

Edit Transaction

Clone Transaction

Delete object(s) Del
Remaove container

Create Transaction

Create Loop

Create Page

Create I..Then @)

Create Do...While
Insert Delay

Insert Rendezvous

Insert Skip-to-Next-Iteration

Move Up

Move Down

Ctrl+Up

Ctrl+Down

Show Properties
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(2) Create If...Then

bes

(Wl 9 FARN e (FS(92 K i
@ Record TestCase. 5 488 Test2 - Run Duraion
=1 G- Loop 2¢
- #y Authentication - Add Tennis Bracelet to Cart
Description: =+={} Source Variables Rl i Thei |
= # Extractors
o Dalasets
£ Data Generators
#~ Functions
= i (X Scriptable Vars
Starting Poirt: [) Parameters
% Response Validators
View Cart + Verity & Auto-config
M Managing Test Case(s)
e =1/ Configure Test
ng Foir: . 84 Load Pattern Nobeatoe [
> View Cart (D TestDuration Desciption
e View Ca @ Browser Type Bdractorto matca. ()
= Search for Phone o Mootk Type T i@ v
o £ Load Agents un the chid obiects 4 Melch? =
5 Click on Blackbemy 85 Monioring |
5 View Sttemap ot
— 2% Windows Servers
] Back to Home A LinuxUnix Servers
L. Subscribe to Newsletter & Load Agents
 ResultStorage
#* Pass/Fail Configuration
/ Other Options
{ Script Editor
. Create ... Then Cancel
Sometimes it is not possible to determine in o |
advance how many times a loop should be «|WH ¢ FARN @ [(#F=(90 /K9 ARIEY
. . @ Record TestCase.. (-8 Test2 - Run Duration
repeated. Here is an example: S0 TesiCasef ) Beh lonn
#y Authentication ?& Add Tennis Bracelet to Cart
. . = ={} Source Variables B Vi =
Edit Transact
A user queries a Check Status page multiple 7 Exactors L N
= Datasets B Gick Clone Transaction
H H 5 BT View :
times until the server completes a slow & Deta Generators D2 Ddasotiects 08
#= Functions 5" Subs Remove container

asynchronous transaction and redirects to a
Result page. When recording such test case,
it is unknown how many times during the load
test each virtual user should query the Check
Status page. To configure such scenario, it is
necessary to use a Do...While (Conditional
Loop). Conditional loops have a condition
which is checked at the end of the loop to
determine if the loop should continue or exit.
You can configure a loop to exit when the
condition returns true or false.

(%) Scriptable Vars
[P] Parameters
% Response Validators
" Verify & Auto-config.
o Managing Test Case(s)
./ Configure Test
! L.&& Load Pattern
(D TestDuration
@ Browser Type
. Network Type
{1 Load Agents
&5 Monitoring
#5 KPI
2% Windows Servers
& Linux/Unix Servers
) Load Agents
44 Result Storage
++ Pass/Fail Configuration
# Other Options
=f' Seript Editor

Create Transaction
Create Loop
Create Page
Create If..Then

Creste Do.While @

Insert Delay
¢ Insert Rendezvous

Insert Skip-to-Next-fteration
Move Up Ctrls Up

Move Down Ctrl+Down

Fed voip GG FXEN

Show Properties
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Two types of conditions are supported.

o A Text Based condition depends
on finding a specified text or regular
expressions in a response.

o An Extractor Based condition
depends on matching an extractor
value with a specified text.

To make the provided example work, a Text
Based exit condition should be defined. This
condition has to verify if the response contains
"Location:
http://www.website.com/result.aspx". In this
case, exit the loop.

To create a conditional loop, follow these
steps:

1. Go to the Build Test Case node.
2. Select the starting object.

3. Right mouse click to open the context menu
and Click Create Do...While.

4. A new object dialog will appear.
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5. Select the last object in the loop
6. Click Create Do...While.

(&) Create Do...While X
Description:
Starting Poirt:
View Cart ~

Ending Point: .
i I View Cart
- B Search for Phone
* Click on Blackbemy
= View Stemap
7’ Back to Home
L. 7 Subscribe to Newsletter

. Create Do...Whils Cancel
7. Set the Number of Repeats (Max) property| ... {
to the maximum allowed number of loop e WH QAR 9 (BS99 |L K Qs %5
. . . @ Record TestCase. =1 Test2- Fun Duration
iterations to avoid endless loops. - m R wa
. . . =={} Source Variables -0
8. Optionally specify in the Delay before next  Exracors
Loop 8 O Conarsors
5 o v

9. Select condition type as Text Based or e e ome Voo
Extractor Based B Mg Tes Ovene

T o e
10. The Text Based condition is based on gra neeu el @
finding a specified text or regular expressions ki St - —
. . g Search Text
in an HTTP response . For this condition, type fi8 Marioring sehtes s Tes

specify the following:

a. From the drop-down select Response to
Search, where the specified text or regular
expressions will be searched.

b. In the Search Text property, specify a
character string that will be searched in the
HTTP response.

c. Inthe Search Text Type property select
Text if the search string is a text, or select
Regular Expression if the search string is
regular expressions.

=" Windows Servers
A LinugUnix Servers
& Load Agents
4 Result Storage
#* Pass/Fail Configuration
# Other Options
§ Script Editor
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d. In the Exit While Loop if Match? property
select Yes to repeat the loop, when the
search text is not found, and exit the loop,
when the search text is found. Or select No
to repeat the loop, when the search text is
found and exit the loop when the search text is
not found.

11.The Extractor Based condition is based on
evaluating an extractor. For this condition type
specify the following:

a. From the drop-down, select the Extractor
Name that will be used

b. In the Text to compare property, specify a
text to compare with the Extractor

c. In the Exit While Loop if Match ? property,
select Yes to repeat the loop,when the
extractor value is not found, and exit the loop
when the extractor value is found. Or select
No to repeat the loop when the extractor value
is found, and exit the loop when the extractor
value is not found.

4.6.7 Delay
[Ent[SP]

The delay object adds a pause in iteration
execution.

1. Go to the Build Test Case node.

2. Select the object where you want to insert
the delay.

3. Right click and select Insert Delay then

G- Cg Create Loop

select Insert Before or Insert After. T Tada coetmen g

ez Create Do..While sy () 1
4. In the property grid set the Delay (s) - e il
property to the number of seconds to delay. e |

w45 Show Properties 4
.

s
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Rendezvous are points in a test case that are
used to synchronize Virtual Users to carry out
tasks at the same moment. This is used to
order to create a simultaneous load on the
server at specific points in the test case.

For example, imagine a test case that logs in,
performs a critical action and logs out. It is
required to test the critical action under a 100
VU load. However, r unning a steady load with
100 VUs will not guarantee 100 VU load on
the critical action because each VU must first
login. Since it is unpredictable how long the
login will take, it can't be guaranteed that all
100VUs will execute the critical action at the
same time. In these situations you can add a
rendezvous before the critical action to have
each VU wait after its login for all other VUs to
login.

To add a rendezvous, do the following:

1. Go to the Build Test Case node.

2. Select the object where you want to insert
the rendezvous.

3. Right click and select Insert Rendezvous
then select Insert Before or Insert After.

2 Main [
@« |@E
® Record TestCase.
La ®
| - Authentication
=={} Source Variables
# Extractors
o Datasets
&2 Data Generators
F= Functions
1X) Scriptable Vars
[P] Parameters
“& Response Validators
+ Verity & Auto-config
@ Managing Test Case(s)
=4 Configure Test
|| &M Load Pattern
(D TestDuration
@ Browser Type
5. Network Type
3 Load Agents
&5 Monitoring
B KPI
2% Windows Servers
O Linux/Unix Servers
& Load Agents
8 ResultStorage
#+ Pass/Fail Configuration
/ Other Options
{ Script Editor

? A MRun ¢

LR K P ) i

=8 Test2- Run Duration
- Loop 2
" Add Tennis Bracelet to Cart

-5 View Cart
3 @

7 Edit Page
@ Clone Page
% Delete object(s) Del
= Remove container

Create Transaction

Create Loop

o

@ Create If..Then

% Create Do. While

& Insert Delay

“ Insert Rendezvous ()

> Insert Skip-to-Next-lteration

*|& Insert Before
*|Z insert After
@ Insert Set-Cookie

% Show Properties F4

7 Help..

4.6.9
[Ent[SP]

Skip-to-Next-lteration
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The skip to next iteration object stops the
current iteration execution. This might be
useful if the test case has a fail condition and
should retry by starting the test case iteration
over again. Unlike a failed iteration, an
iteration that was skipped will count toward the
total test case iterations.

1. Go to the Build Test Case node.

2. Select the object after which you want to
stop the current iteration execution.

3. Right click and select Insert Skip-to-Next-
Iteration then select Insert Before or Insert
After.

«|WH ¢ AMRun 9
® Record TestCase.

S JEBuild Test Case | ]

5 Authentication
=={} Source Variables
¢ Extractors
= Datasets
&2 Data Generators
F= Functions
1X) Scriptable Vars
[P] Parameters
“& Response Validators
+ Verity & Auto-config
& TestCase(s)

LR K P ) i

=+ Test2 - Run Duration
¢4 Loop ¢
-5 Add Tennis Bracelet to Cart
1,5 View Cart
RG] oo o
-5 Click on Plocibomm.
- View St 7 Edit Page
-5 Backto 4 Clone Page
5" Subsorbt X Delete object(s) Del
*  Remove container
T Create Transaction

& Create Loop

=)-4 Configure Test

&8 Load Pattern
(D TestDuration
@ Browser Type
i Network Type
3 Load Agents
& Monitoring
B KPI
2% Windows Servers
O Linux/Unix Servers
& Load Agents
8 ResultStorage
#+ Pass/Fail Configuration
# Other Options
{ Script Editor

& Create If. Then

2 Create Do..While

2 Insert Delay

i Insert Rendezvous

i Insert Skip-to-Next-lteration  * | > Insert Before

& Insert Set-Cookie B Insert After

K, Show Properties Fa

7 Help

4.6.10 Set-Cookie

StresStimulus handles cookie correlation automatically. Every time a server response contains a

Set-Cookie header, StresStimulus acts accordingly and sets the request cookie value in all
subsequent requests. However, in some rare instances the request cookie value is set by some
client side script and can't be automatically correlated. For example, an application can have a

client script that after every click, sets a timeout cookie to a few minutes into the future to monitor
user inactivity. While load testing such test case, the recorded value of this cookie can't be used

because the server will think the VU is inactive. In these cases, you can use the Set-Cookie object

to manually parameterize the cookie value.

To use the set-cookie object:
Go to the BuildTest Case node.

Select the object where you want to insert the

set-cookie after. The value of the cookie will
be set at that time during the test case
execution.

Right click and select Insert Set-Cookie then
select Insert Before or Insert After.

In the property grid set the following
properties:
a. Set the Name of the cookie.
b. Set the expression that will be
evaluated to determine the value of

the cookie. The expressions should
be be selected from the variable

£ Main |
e\ mBE
@ Record TestCase
-4 ®
# Authentication
=={} Source Variables
¢ Extractors
o Datasets
5% Data Generators
#~ Functions
1x) Scriptable Vars
|P] Parameters
% Response Validators
+ Verify & Auto-config.
o Managing Test Case(s)
=/ Configure Test
|| &8 Load Pattem
(D TestDuration
@ Browser Type
s Network Type
(33 Load Agents
5 Monitoring
24 KPI
2% Windows Servers
A LinugUnix Servers
& Load Agents
¢ ResultStorage
% Pass/Fail Confiaurati

? A RRun ¢

HS QLK k(¥

= EStore
(@) Yowsor: ()

-5 Books

- 5" Recipe Book

-5 Add To Cart

L wERER EditPage
-5 ViewCai@ Clone Page

Delete objectls) Del

* x

Remove container

>

Soedioe |7 Creste Tansaction
T @ Create Loop
Vaue @ |& Create if.Then
D 2 Create Do..While astimudus com
Paih
2 Insert Delay
% Insert Rendezvous
i Insert Skip-to-Next-lteration  +
5 Insert Set-Cookie g Insert Before
& Insert After
¥ Move Down Ctrl+Down
Name I Show Properties F4
The cockieniame | Help
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picker in the property grid.

c. Set the Domain (host) that the cookie
belongs to.

d. Set the Path that the cookie belongs
to. The default is "/" which means all
pages in the domain.

# | i Main ‘

® e @E ¢ FARn 9 f=90 /X0 SR IE Nk @sEE ,
cord Test Case. A || (4 6.1E-add account 7

.7 landing page

5 login
& Accounts

8 e iy s s imgs/NavBar/Actionimgs/NavTie_ic
&8 sl iy e me_roobhomepage. aspx

The expression that sets the cookie's valug

«3 Workflow Tree

StresStimulus Ent. Controller - An Easier Way to Load Test - v4.6.6186 beta © Stimulus Technology 201 Need help?

4.7 Managing Test Case(s)

[Eni[=E]

Sometimes it is necessary to have VUs emulate different navigating scenarios during a test in order
to more accurately mimic real life situations. For example, in an e-commerce website, some VUs
are browsing the catalog while other VUs are placing orders. To accommodate such testing
requirements, StresStimulus should execute several test cases concurrently during the test.
Multiple test cases are used mainly to emulate different categories of users, concurrently accessing
a website.

4.7 .1 Creating Multiple Test Cases

The following methods are used to add more test cases to an existing test.
¢ Recording a test case

e Setting a test case from existing sessions

e Cloning a test case

e Importing a test case from another test
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e Setting a Test Case from a .saz or .har session file or JMeter result file.

4711 Recording a Test Case

Adding additional test cases to a test is done the same way as creating the first one. First you can
record a test case or set existing sessions as a test case as described in Recording Test Case.

Select the Add Test Case option to create another test case.

4.71.2 Cloning a Test Case

To clone a selected test case, in the Managing Test Case(s) section, click Clone Test Case on
the toolbar. All sessions and test case objects will be duplicated.

i Main ]

@ =28 9 A®Rpun ¢ TestCases TestCaseGroups|
- & i Find R

--@ Record Test Case... Al E S E WX e @ -find AR

(=145 Build Test Case
Py Authentication

£1=0 Source Variables . 3
. Extractors Help Box — Multi-Test Case Commands &J

= Datasets
1&2 Data Generators (/- To create a new Test Case, click "Record"” or
- fx Functions "Open session file" and select an .saz or .har file.
1% Scriptable Vars
-[P] Parameters - To import Test Cases from another Test, click "Import”.

----- “& Response Validators

lllll ' Verify & Auto-config. - To clone the selected Test Case, click "Clone Test Case".

""ﬂ - To delete the selected Test Case, click "Delete”.
=4 Configure Test

""" 44 Load Pattern - To change the properties of the selected Test Case,

-(D Test Duration modify them in the property grid below.

@@ Browser Type

=l Network Type See Also:

-3 Load Agents Editing and Deleting Test Case

=% Monitoring

e KPI
~2" Windows Servers

4.71.3 Importing a Test Case from another test

Test cases can be imported from one test to another. In the Managing Test Case(s) section, click
Import Test Cases from another Test on the toolbar and then in the Windows Explorer pop-up
window, select an .ssconfig file and click Open. All test cases from the selected test will be
imported into the current test. All test objects will be copied into the .ssconfig file of the current test,
and all .saz files with sessions will be copied into the current folder.
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% Main |

<« | =EH|9? »®Run ¢ Test Cases Test Case Groups

@ Record Test Case... A D|E| E&. X Q Q| . Find & &

L:Jﬂ il Casg """ q Import Test Cases from another Test I
] ™ Authentication
=+={ Source Variables

./ Extractors

w Datasets Help Box — Multi-Test Case Commands > 4
-4 Data Generators -
. Functions - To create a new Test Case, click "Record” or

) Scriptable Vars Open session file" and select an .saz or .har file.

-{P] Parameters

- To import Test Cases from another Test, click "Import”.
----- “% Response Validators

..... + Verify & Auto-config... B - To clone the selected Test Case, click "Clone Test Case".
= JManaging Test Case(s
AL & z ond () - To delete the selected Test Case, click "Delete”.
=4 Configure Test
----- &4 Load Pattern - To change the properties of the selected Test Case,
--{5) Test Duration modify them in the property grid below.
--@ Browser Type )
& Network T Test cases are sorted alphabetically. Rename them
A L to change sorting.
-3 Load Agents
=% Monitoring See Also: _
8 KPI Editing and Deleting Test Casel
= Windows Servers
~{ Linux/Unix Servers
A& Load Agents
----- ‘& Result Storage
Name

% Pass/Fail Configuration v
Workflow Tree

The Test Case name

Tip: If you need to import some but not all test cases, then after the import, delete the test
cases you do not need.

4.71.4 Setting a Test Case from a Session File

Click Open a session file as a Test Case and select a Fiddler file (.saz, HTTP archive file (.har)
or JMeter result file. The selected file will be imported as a new Test Case.
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£33 Main |
¢ @E 9 A8n ¢ TestCases | TestCase Groups|
® Record TestCase.. 'Lb BElX 9 9| -Find 28

~| @ Build TestCase
¢y Authentication 1 Open a session file as a Test Case "
| __ ={} Source Variables Lo D EDLedae £ (WEIYHL 1] POiiiuenes il changesf\rlew}
# Extractors
w Datasets
&& Data Generators
= Functions
(X) Scriptable Vars
LP] Parameters
"% Response Validators

Tip: Test cases on the list are sorted alphabetically. Rename the test cases to displays them
in the order you need.

4.71.5 Import JMeter result file

StresStimulus can import JMeter test cases saved as a sample results file. The results file must be
in XML format and must include all requests and responses.

To create this file, in JMeter add a Table or Tree Listener to a Test Script Recorder. It is highly
recommended to use sample results from the recording to make sure all the request and response
data is accurate. The results listener should now be attached to the recorder.

Click the configure button to bring up the sample save results configuration dialog.

; Test Plan )
[ workBench : View Results Tree

? ._,' HTTP{S) Test Script Recorder Name: |\.’iew Results Tree ‘
View Results Tree :

|Comments:
Write results to file / Read from file
Filename | | | Browse. .. | Log/Display Only: [ |Errors [ | Successes

|Texl |v|lf Sampler result |

In the appeared dialog, check all the boxes to make sure the results file will have all the necessary
data .
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" Sample Result Save Configuration

Save As XML

Save Elapsed Time

Save Request Headers (XML)
Save Encoding

Save Connect Time

Save Sampler Data (XML)
Save Thread Name

Save Response Filename

Save Hostname

Save Field Names (CSV)

Save URL

Save Assertion Results (XML)
Save Label

Save Response Message
Save Sub Results (XML)

Save Time Stamp

Save Active Thread Counts
Save Idle Time

Save Response Code

Save Response Headers (XML)
Save Data Type

Save Latency

Save Response Data (XML)
Save Success

Save byte count

Save Sample and Error Counts

Save Assertion Failure Message

Done

To import the results file, in StresStimulus go to the Managing Test Case(s) section node on the
Workflow tree and click Open a session file as a Test Case.

e @E ¢ AMRun ¢

- @ Record TestCase..
—| 8 Build TestCase
: ®o Authentication
=={} Source Variables
#" Extractors
n Datasets
& Data Generators
#F~ Functions
X} Scriptable Vars
|P] Parameters
% Response Validators

T P S I P TR

Test Cases |Test Case Groups|

=LA K

Find

Import Test Cases from another Test
&4 Quic opping (weignt:

4 Test Case 3 (weight: 1)
i 4 Test Case 4 (weight: 1)
{4 Test Case 5 (weight: 1)

In the appeared open file dialog, select the JMeter results file in the filter and select the path of the

saved Jmeter file.
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~  [Fiddler Archive files (saz)  ~]
Fiddler Archive files (*.saz)
HTTP Archive files (*.har)

JMeter results file (*.%) i

All Files (**)

4.7.2 Exporting a Test Case

Test case sessions are stored internally in Fiddler .saz format. A session .saz file is a part of the
test. It can be used with comparable programs.

Additionally, test case sessions can be exported as an HTTP archive (.har).

Info: HAR format is owned by W3C (see HTTP Archive (HAR) format). It is adopted by all
major web browsers and many web metering and performance tools , listed here.

To save test case sessions as an HTTP archive, in Managing Test Case(s) section, right-click a
test case and select Export Test Case.

2% Main
@|@H ¢ #AMRun ¢ Test Cases Test Case Groups

- @ Record TestCase... . = : R
= BB X @ @ ',__
8 Build TestCase % EWXQ 9| . find i

4 Authenticaion || - i—:’!-?" Select As Current Dbl-Click

| =b={} Source Variables
/ Extractors B Clone Test Case
i Datasets
5 Data Generators 7 Delete Test Case Del
J= Functions
1X) Scriptable Vars Export as Visual Studio Web Test
|P] Parameters .
& Response Validators Export as HTTP archive
w Verify 8 Auto-config...
-
-4 Configure Test
' &8 Load Pattern
(D TestDuration
@ Browser Type
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4.7.21 Web Test Script Generator for Visual Studio

A test case can be exported to Visual Studio ".webtest" format. This can be useful when test cases
recorded using Visual Studio recorder do not work because of missing correlation parameters or a
portion of the traffic (i.e. requests issued by Active-X controls) . In this case, the test case can be
recorded in StresStimulus and then exported to .webtest format, so that it can be opened and
properly executed in Visual Studio.

To export a test case, in the Test Case Tree, navigate to Managing Test Case(s), select a test
case, right-click and select Export as a Visual Studio Web Test.

When exporting, StresStimulus will export only the following test case elements:
e All Requests, including headers and body.

e Extractors

e Parameters

e Pages and Transactions

All other test case objects must be recreated manually when the .webtest is imported into Visual
Studio.

(o) StresStimulus — Test: crm_login.ssconfig / Test Case: 6.E-add accoilnt™ - O X
File Options Help
- 3 Main |
e @B ¢ A MRn ¢ Test Cases Test Case Groups
® Record TestCase. A oD R&x e nd i)
Bl Build Test Case *m T : 3 il ]
™ Authentication . oseck As Lirrent D=Lk
=-={} Source Variables & Clone Test Case
" Extractors :
> Datasets
% Data Generstors Export as Visual Studio Web Test
f= Funclions Name P :
() Seriptable Vars Mix Weight Export as HTTP archive .
[P] Parameters Description Creales a new accouni “Test 2"

¢ Response Vahidators
o Verify & Auto-config
anaging 358
= F Configure Test ¥ Name
by oo The Test Case name
<3| Workflow Tree

StresStimulus - An Easier Way to Load Test - v4.6.6151 beta ® Stimulus Technology 2016 Need help?
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1. Editing a Test Case

Only one test case can be edited at a time. In
order to unlock a different test case, which is
currently locked for editing, select it and click
Click to view the selected Test Case and
unlock it for changes. After that, the test
case name is displayed in the StresStimulus
application title bar or in the Fiddler title bar
when the StresStimulus tab is selected.

Unlocking a Test Case for changes does not
impact its or any other test case's execution.
This options impacts only which test case is

available for editing.

2. Deleting a Test Case

Test cases can be deleted by selecting them
and clicking Delete.

A Test should have at least one Test Case.
The last Test Case cannot be deleted. You
can replace it either by re-recording or setting
a new Test Case.

T:stcies T&i Ease Groups

o TENTE Q| .F i
5 T
® T
5 Test Case 3

===

; Test Case 5

YClick to view the selected Test Case and unlock it for changes|
L e o T —

4.7.4 Running Multiple Test Cases

There are two test case mixing models: concurrent and sequential-concurrent.

4.7.4.1 Concurrent Test Case

By default multiple test cases are executed concurrently (in-parallel). Every test case has a Mix
Weight configuration property. A mix weight is a relative frequency (in units) of the Test Case
replay in the mix. It is also a relative probability that a virtual user will be assigned to this test case.
VUs are distributed between the Test Cases proportionately to their Mix Weights.

Note: Every VU, after its instantiation, is assigned to a specific Test Case for the entire
duration of the test. For every subsequent VU, test cases are selected in round-robin order,
while skipping some of them to achieve the VU distribution corresponding to the mix weights.

To set a test case mix weight, change the Mix Weight in the property grid.
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@ | @E ¢ MR ¢

@® Record TestCase..
—-8ll Build TestCase

# Authentication

=-={} Source Variables

#" Extractors

w Datasets

.El Data Generators

F= Functions

%) Scriptable Vars
[P] Parameters
g Response Validators
w" Verify 8 Auto-config...

L ganaging Test Case(s)

—-# Configure Test

&8 Load Pattern
(D Test Duration
@ Browser Type
<4 Network Type
&3 Load Agents

—|-*% Monitoring

¥, KPI
2® Windows Servers
t:} Linwx¢/Unix Servers
\>/ Load Agents

i3 Result Storage

4 Pass/Fail Configuration

[ N o~

User Guide

Test Cases | Test Case Groups
ke Q| . And

e f

----- ¥ Test Case 1 (weight: 25) [Unlocked for changes / view]

4 Test Case 2 (weight: 20)
2 Test Case 3 (weight: 20)

2 Test Case 4 (weight: 15)

iy Test Case 5 (weight: 5)

MName

Test Case 4
Description
Mix Weight 15
' Mix Weight

The relative frequency (in units) of the Test Case replays in
the mix. Every VU is assigned to a specific Test Case selected
in a round-robin order, while skipping some of them to
achieve the VU distribution corresponding to the mix

weights.

Sequential Test Case Groups

v1

Test cases can be combined into groups, called Test Case (TC) Groups. Test cases in a TC Group

are executed sequentially in a predetermined order by a group of VUs. Using TC Groups allows

recording smaller and less complex test cases, and then combining them into needed sequences.
Several TC Groups are executed in parallel by different groups of VUs. A test case can be added to
several different TC Groups.

Creating TC Groups

To create a test case group,

o ok w0 =

Click Create on the toolbar

Enter TC Group name

Select the Test Case Group tab,

Create Test Case Group dialog will appear

Add the selected test cases to the group.

Arrange the order of test case execution by moving them up or down on the list.

BUILDING TEST CASE - MANAGING TEST CASE(S)

204



7. Click Create Group

8. Test cases will appear on the tree in the order of their execution.

e @ HE

? A MRun
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@® Record TestCase.
— 8 Build TestCase
i o Authentication
. =={} Source Variables
#" Extractors
= Datasets
-.En Data Generators
#= Functions
1X) Scriptable Vars
|P] Parameters
% Response Validators

Test Cases| Test Case Groups
P

() Create Test Case Group

- & TCGroup 1 (weight: 1)
.| gl TestCasel
5 Test Case 3
=R % TCGroup (weight: 2)
g Test Case 1
-4 Test Case 4
. ..g8 Test Case 3

Description:

Available Tests Cases:

Test Case Group Name:
TC Group 3 .

Test Cases in the Group:

' Venfy & Auto-config.. TestCase 1

& TestCase2
=14 Configure Test TestCase 3
! |38 Load Pattern

(D TestDuration

- S
Help Box — Test Case Group | 2L

delete all TC Groups.

Q When at least one Test Case Group is created,
Sequential-Concurrent TC mixing model is used:

- Test cases in a TC Group are executed sequentially.
- Multiple TC Groups are executed concurrently.

- VUs are distributed between the TC Groups
proportionate to their Mix Weight properties.

- Only test cases included in TC Group(s) are executed.

To go back to the Concurrent TC mixing model,

TestCase 4

d Create Group H

Cancel |

Note: Once at least one TC Group is created, then each VU can only execute a TC Group,
not a test case outside a TC Group. If you want to execute a TC not included in any TC
Group, then create a TC Group with a single test case. Before creating the first TC Group the
following warning will appear.

Note:

Every TC should be configured independently either before or after adding it to the TC

Group.

When at least one TC Group is created, the Mix Weight and cache control-related properties
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are moved from Test Cases to TC Groups because all test cases in a TC Group are
executed with the same frequency and must have the same cache control settings.

TC Groups execution is similar to that of test cases. If a Test has more than one TC Group, then
they are executed concurrently. The Mix Weight property of each TC Group determines the relative
frequency (in units) of its replay in the mix.

Every VU is assigned to a specific TC Group for the entire duration of the test. A VU executes all
test cases in a TC Group before starting the next iteration of the TC Group.

In the example shown below, a test has 5 test cases. 4 out of them are part of 3 TC Groups with
mix weights 40%, 20% and 40% respectively. Test emulated 5 VUs.

VU1 and VU4 will execute TC1 and TC2 sequentially, VU2 will execute TC3, VU3 and VU5 will
execute TC1 and TC4 sequentially, TC5 will not be executed as it is not part of ant TC Group.

Test Case Group 1 Test Case Group 2 Test Case Group 3
Test Case 1 Test Case 3 Test Case 1 Test Case 5
Test Case 2 Test Case 4
mix weight 40% 20% 40%
VUl,vu4 .. VU2 VU3, VU5
4.7.4.3 User Groups

When server authentication is used, some test cases may require users that have certain
permissions. Therefore there is a need to map certain VUs' credentials to certain test cases. In
StresStimulus, this is implemented using User Groups. Every VU credential is assigned to a user
group, and every test case runs with a selected user group. Here is how to use these user group:

1. In the Authentication section, input all the credentials.
2. Click the User Groups checkbox to show the User Group column.

3. In each credential record, write in the group name that the record will belong to.
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‘@ |EHEH 9 A MR
- @ Record Test Case...
=8 Build Test Case

Y it enication

|3 ={} Source Variables

i f Extractors

“n Datasets

& Data Generators

i foe Functions

5....1;1;’ Scriptable Vars
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& [0 Host-specific Credentials User Groups | ) Go to Forms Authentication

Domain UserMame Password User Group
domain useri FEEEEEres grouph
domain user2 FEEEEEETE aroupA

domain userd rrrErrEer o

In the Managing Test Case section, select a test case (or test case group) and set the User
Group property to the group name that this Test Case will use.

e @HEIQ A MR @

Test Cases | Test Case Groups

- @ Record Test Case...
Elﬂ Build Test Case
My Authentication
=-={} Source Variables

_:,. Datasets
@ Data Generators
f_-".c Functions

B2 _JE_:' Scriptable Vars
@ Parameters
..... \* Response Validators
&{ Verify & Auto-config...
Managing Test Case(s)

BE ﬂ:x {E" '-? o Fing

4 Test Case 1 {weight: 1)
Test Case 2 (weight: 1) [Unlodked for ch

MName Test Case 2
Recorded On . 11/8/2016 9:27 AM
Mix Weight 1

User Group .grnup.ﬁ
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5 CONFIGURING TEST

Search the Configuring Test section

StresStimulus generates test workload by executing several procedures:

o Completing test iteration s. StresStimulus replays a test case once per VU. A test iteration is
a basic unit of load test.

¢ Implementing a load pattern . StresStimulus instantiates a certain number of VUs at certain
moments. Two load patterns are supported: Steady load and Step load (see User Interface
Reference -> Load Pattern).

e Emulating a VU load. After the VU is instantiated, test iteration completes multiple times until
test ends.

e Ending a test . StresStimulus registers the moment a test completion condition occurs and
finalizes the test according to selected test completion method (see User Interface Reference ->
Test Duration).

These procedures are executed independently and concurrently. As a result, multiple VUs may be
instantiated at different times, and each of them emulates the load by looping through their
respective iterations independently until the test tends. If the test consists of several test cases,
then different VUs will loop through different test cases.

All steps of configuring a test are performed on the Main tab on the third sections in the Workflow
Tree, Configure Test.

CONFIGURING TEST - MANAGING TEST CASE(S) 208




User Guide v1

i Main ]

@« |:B 9 # MR @
----- @ Record Test Case...
[+-§58 Build Test Case
----- &% Load Pattern
----- {5y Test Duration
- Browser Type

33 Load Agents
----- 5 Server Monitoring

5.1 Load Pattern

Load Pattern defines how virtual users are instantiated. To configure VU load, select the Load
Patten node in the Workflow Tree. There are two ways to create a load: Steady Load and Step
Load.

5.1.1 Steady Load

A Steady load is a constant number of users during the entire test. When choosing Steady Load,
set the Number of VU property to the number of users you want to create during the test.
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@ @HHEH 9 ~A®Run ¢ 9
- oy T S s -y Looc T
Number of WU 1

# Authentication
—-={} Source Variables
# Extractors
o Datasets
;—?;l Data Generators
F= Functions
(%) Scriptable Vars
[P] Parameters
“& Response Validators
/" Verify 8 Auto-config..

Managing Test Case(s
o Managing ) Load Pattern

= Confi Test
I }'ﬂ: Select"Steady Load" to keep a steady number of VUs. Select"Step Load" to ramp-up the

(D TestDuration number of VUs on every step.

@ Browser Type
<& Network Type
3] Load Agents

Note: The initial number of .NET threads allocated to the StresStimulus process before the
test starts is equal to the number of VUs. During the test run, operating system can increase
the number of threads if necessary because every VU can issue more than one concurrent
request. You can increase the number of threats manually as described in the Load
Generator Performance section.

5.1.2 Step Load

In a step load, the number of VUs increases up to a certain point. The test starts with a Start VU
number. Then on every Step Duration, the number of VUs increases by Step VU Increase. Once
the Max VU is reached, new VUs will no longer be instantiated.
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¢ @HEH ? ARRn @

y
® Record TestCase... Step Load
=i Build TestCase Start VU 50
#y Authentication Step VU Increase 10
—.={} Source Variables Step Duration (s) 5
" Extractors Max WU 100
w Datasets Over (s) 0
£ Data Generators
= Functions
(%) Seriptable Vars
[P] Parameters
“& Response Validators
/" Verify 8 Auto-config..
‘ Managing TestCase(s) Load Pattern

= # Configure Test
ﬁ number of VUs on every step.

{5 TestDuration

@ Browser Type

5 Network Type

33 | nad Anants

You can optionally set the Over(s) property to gradually increase the step VUs over a period of

time. If Over is zero, then the increase is instant.

Note: The initial number of .NET threads allocated to the StresStimulus process before the

the test starts is equal to the maximum number of VUs.

5.2 Test Duration

StresStimulus determines when to complete a test based on the test configuration information.

Ending a test is a two-step decision making process:

e Step 1: Wait until the Primary test completion conditions are met.

e Step 2: Finish the remaining part according to the selected Secondary test completion

condition.

Primary test completion conditions:

¢ Number of Iterations: The test will complete after a certain number of iterations is performed

by VUs.

¢ Run Duration: The test will complete after a certain amount of time elapsed.

¢ Reaching Max Users: The test will complete after a certain number of VUs are created (only

used in step load).

Secondary test completion conditions:

User Guide

Select "Steady Load" to keep a steady number of VUs. Select "Step Load" to ramp-up the

v1
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o Stop the Test: End test immediately after the Primary conditions are met.is stored.

¢ Wait for Responses: Stop sending new requests and wait only for already issued requests to
come back. This condition does not guarantee completion of any specific test case, transaction
or even page.

e Wait for Iterations to Complete: Do not start any new iterations, but complete already started
iteration and wait for responses in iteration. This secondary condition will allow to run test
longer.

If the primary test completion condition is Number of Iterations, then the secondary condition is
implicitly set to Wait for Iteration to Complete.

5.2.1 Number of Iterations

The test will complete after a certain number of iterations are performed by VUs.
1. Set the Max iterations property to specify the number of iterations to perform.
2. Set How to count Iterations.

o Total - The Max iterations will be shared between all VUs. This value must be at least
equal to the Number of VUs in Steady Load or Max VU in Step Load. The new VU will
start a new iteration only if there are non-started iterations remaining. As a
consequence, not all VUs will complete the same number of iterations. Some VUs might
not run because by the time they are instantiated, there are no iterations left to execute.

o Per VU - Each VU will complete the same number of Max iterations.

Note: When the Test Completion Condition is set to Number of Iterations, then all
iterations will be always complete.

CONFIGURING TEST - TESTDURATION 212



User Guide v1

@« @B ? AM&Run 9 ?

® Record TestCase... | -Tésttombletibn Condition Number of lterations

—- 8 Build TestCase How to count iterations Per VU [=]

T i e fo cot
- Authentication M rai ng —
—={} Source Variables
# Extractors

n Datasets
;El Data Generators
#= Functions
1X) Seriptable Vars
[P) Parameters
“4% Response Validators
w" Verify & Auto-config...
## Managing Test Case(s)
./ Configure Test
| &% Load Pattern
& Test Duration|
@ Browser Type
& Network Type

HA | nad Anante

How to count iterations
Select Per VU to setthe iteration limit for each VU. Select Total to setthe overall iteration limit.

522 Run Duration

The test will complete after a specified period elapsed and the secondary condition is met.
1. Set the Load generation time (hh:mm:ss) property.

2. Set the secondary condition by configuring the After the time elapsed property by selecting
one of the following

o Wait for responses: No new requests will be sent and VUs will wait for pending
requests' responses.

o Stop the test: No new requests will be sent and all pending requests will be aborted
and excluded from calculations. This option is helpful when precise test duration is
required; for example, when comparing two tests that should have the same duration.

o Wait for iterations to complete: StresStimulus will send all unsent requests in the
current iteration and wait for their responses. As a result, because all iterations
complete, StresStimulus will accurately calculate iteration specific parameters such as
Avg. Iteration Time(s).
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< |@H ? ~MRun ¢ @
® Record TestCase...

il Test Completion Condition Run Duration
T -Eu'ld Test@a;e Load generation time (hh:mm:ss) 00:30:00
= Authentlcalz.on After the time elapsed Wait for responses b
—-={} Source Variables : prosmmenan
P Warm-up time (s) Waitforresponses
Extractors
- Stop the test
n Datasets

Wait for iteration to complete
55 Data Generators B

#~ Functions
1X) Scriptable Vars
|P] Parameters
“%& Response Validators
" Verify & Auto-config...
M Managing Test Case(s)
=14 Configure Test
! &8 Load Pattern
€1 Test Duration)
@ Browser Type
5 Network Type
31 Load Aaents

After the time elapsed
After the specified test completion condition is reached, depending on this selection, test will
stop, waituntil all pending responses are received, or will wait for iteration to complete.

Here is an example: A test case consists of 10 requests and a test runs with one VU for 60
seconds. Let's say, after 60 seconds this VU completed 5 full iterations (which is 50 completed
requests) and started iteration #6 by sending 7 requests and receiving 4 of them back.

If you selected Wait for Responses, then VU1 will stop issuing requests and will wait only for
the 3 responses which were not received back. After that, VU1 finishes the test with the
following result: 6 iterations started / 5 iterations completed / 7 requests in the last iteration / No
errors.

If you selected Wait for Iterations to Complete, then VU1 will continue issuing the remaining 3
requests (to complete the iteration) and will wait to receive 6 responses back (the 3 responses
which were not received plus 3 new responses) . After that, VU1 finishes the test with the
following result 6 iterations started / 6 iterations completed.

If the test has more VUs, then StresStimulus will wait until the last VU finishes the test.

5.2.3 Reaching Max VUs

The test will end once the Max VU is reached in Step Load. For that reason, this can only be used
with Step Load. As with Run Duration, you can set a mode for what to do when the Max VUs are
reached.
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¢ @B 9 AMRun ¢ P
i . ge_T:E? TtegtCase... Test Completion Condition Reaching max VUs
T -"‘UIAuthE:nticE;?izn After the time elapsed Wait for responses [+
;_:{':' & e aiablas Warm-up time (s) Wait for responses
il Stap the test
Extractors B o :
W oot Wait for iteration to complete
w Datasets
;_:;'.n Data Generators
= Functions

1X) Seriptable Vars
[P) Parameters
g Response Validators
' Verify & Auto-config...

i Managing Test Case(s) =
1. F Configure Test After the time elapsed

8 Load Patt After the specified test completion condition is reached, depending on this selection, test will
\9 TtD = r stop, wait until all pending responses are received, or will wait for iteration to complete.
est Duratiol

@ Browser Type
4. Network Type
{45 Load Agents

524 Warm-up

A warm-up period is necessary to make sure that state of server resources, such as memory or
cache, are prepared for normal operating mode. For example, after the server restarts, the web
application will operate slower until all necessary processes are loaded into memory, and the
database / application cache is primed.

During the warm-up period StresStimulus runs a test scenario, but ignores captured HTTP sessions
and does not include them into the load test report. This allows to avoid performance measurement
errors related to a cold server. After completion of the warm-up period, StresStimulus executes the
load test normally.

Warm-up capability is available when Test Duration is set to Run Duration or Reaching Max
VUs. During the warm-up period, the number of virtual users will gradually ramp-up to the starting
user setting (Number of VUs in Steady Load or Start VU in Step Load). To set up the warm-up
duration, set the Warm-up(s) property in the grid to the desired number of seconds. After the
warm-up period is over, the same set of users will be used for the actual test. All requests, pages,
transactions, iterations initiated during the warm-up time are excluded from the test metrics.
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)

Ly

@ Record TestCase...
~| il Build TestCase
I o Authentication
i [=-={} Source Variables
-7 Bdractors
“n Datasets
&8 Data Generators
= Functions
(X) Scriptable Vars
|P] Parameters
“& Response Validators
/" Verify 8 Auto-config..
| .4l Managing TestCase(s)
./ Configure Test
: &8 Load Pattern
18] Test Duration|
@ Browser Type
«& Network Type
.H3 | nad Ansnts

_-_TestCt)mpIetion Condition Reaching max VUs

After the time elapsed Waitforresponses
0

Warm-up time (s)
The warm-up period atthe beginning of the testis necessary to prepare server for normal
working conditions. During the warm-up period the number of VU is gradually ramped-up, server

cache is populated, and necessary modules are loaded into the memory. During the warm-up
period performance metrics are not collected.

5.3

Browser Settings

One of the factors impacting users' experience is the browser type. For more realistic performance
testing, StresStimulus emulates users working on different browsers. It allows to detect any issues
that the tested website can exhibit in servicing requests from some browsers.

To add a new browser to the mix, click Add (1) in the Browser Type node (2) to display the
Browser Picker dialog (3).

File Options Help

® Record TestCase
Bl Build Test Case
#y Aummentication
==} Souce Variables
# Extractors
= Datasels
i Data Genarators
- Funclions
LX) Seriptable Vars
LP] Parameles
i Response Validalors
o Veriy & Auto-config
P Managing Test Casais)
= Configure Test
34 Load Pattem
401 1 el Duration|
@ Browser Type
s Network Type
3 Load Agents
<3| Workflow Tree

@ Wil ¢ A MRun ¢

W

(&) StresStimulus — Test: crm_login.ssconfig / Test Case: 6.E-add account™ ” — O e ‘

@ X 9 .Find ks
PRIL | Chrome 49.0 (wesght 1)
@ Safari 9.0 (weight: 1)
@ Samsung Galaxy S6 (weight: 1)

Chiome 49.0
Mix Weight 1

Connection limit per host 6

Connection limit per proxy 6

Replace User-Agent siring True

User Agent Mozilla/5.0 (Windows NT 6.1, WOW64) AppleWebKil/537 36 (KHTML,

Browser Type
Select a web browser type, "Non-browser Client” for a RIA cient, such as Siverlight or Flex-based appli

StresStimulus Ent. Controller - An Easier Way to Load Test - v4.6.6186 beta © Stimulus Technology 2016

Need help?
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In the appeared browser picker, select the platform, browser and version of the browser you want
to add. If you would like to keep the recorded user agent headers, instead of replacing it was the
selected browser user agent, check the appropriate box.

=) Browser Picker

Platform

& Daskliop

A Linux
& Mac
O Smartphone
Androsd
& iPhone

i Blackbemy
+ ] Tablet

£+ Custom

Mame
Connections per host
Conneclions per proxy.

User-Agent:

27 Windows phone

[7] Non-Browser App

|__ Keep recorded user agent

Browser

1 Chvome

¥ Firefox

& Intamet Explorer
2 Microsoft Edge
0 Opera

@ Safan

Chrome 37.0
6

6

Select a platform, browser and version to add to the Browser mbt Check the checkbox to replace
the recorded User-Agent with the selected predefined one

Wersion

44.0
460

49.0

Mozilla’s. 0 (Windows NT 5.1) AppleWebRIli'537 36 (KHTML, ke
Gecko) Chrome37.0.2041.6 Safari537 .36

cora

After adding a new browser you can change the following properties In the property grid:

Browser Type is the name of the browser.

Mix Weight is the relative frequency (in units or percent) each VU will use that browser type. It

represents the relative size of the group of users working with this browser.

Connection limit per host is the number of maximum simultaneous connections (requests) a

single VU can create to a single host.

Connection limit per proxy is the total number of maximum simultaneous connections
(requests) a single VU can create.

Replace User-Agent string indicates if the recorded User-Agent request header should be
replaced with the browser's value.

User Agent is the given User-Agent value for the browser.
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Note: How StresStimulus emulates web browsers:
Click For Details...

(a) Maintains request concurrency based on specific connection limits for the selected
browser type. For non-browser application, the limit is 1.

(b) Injects the appropriate user-agent string into the requests;

(c) Maintains the browser mix distribution, if more than one browser is selected.

5.3.1 Connections Per Host and Proxy

HTTP connection limits per host (server) and per-proxy are enforced based on the selected web
browser.

A web browser typically establishes several concurrent connections to the server so that the page
resources are loaded faster.

StresStimulus emulates such behavior and opens several concurrent connections to load
dependent requests. Depending on the emulated browser type, StresStimulus sets limits on
Requests per Host (maximum simultaneous requests for each domain) and Requests per Proxy
(maximum simultaneous requests to all domains). If you wish to set your own limits, set the
Browser Type to Custom and set the desired connections.

¢ @H ? ARRn ¢ @B 9| .FAnd % i
@® Record TestCase... -
— @88 Build TestCase @ || 7 L 4 Cusiom [weight 1)

0 Authentication
=-={} Source Variables

# Extractors

n Datasets

5% Data Generators

F= Functions

1%) Scriptable Vars
[P] Parameters
“& Response Validators
/" Verify & Auto-config..
i Managing Test Case(s)

— }' Configure Test

8 Load Pattem Custom E2
(D TestDuration Mix Weight 1

‘ Connection limit per host 3]

4. Network Type Connection limit per proxy 12

4 Load Agents Replace User-Agent string False

&= Monitoring
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5.3.2 User-Agent

The browser sends the User-Agent request header, which includes information about the browser
type and the features it supports (e.g. compression), as well as the client operating system and
installed frameworks and software. This information can impact request processing and
performance.

By default, StresStimulus executes the test case without modifying the recorded User-Agent
request header. To change the user agent, set the Replace User Agent String property to True. A
generic string for the selected browser type will appear in the User Agent property. You can further
change the string to specify the desired client configuration (e.g. a .NET framework version) to be
used for simulating VUs. These User-Agent settings affect only VUs assigned to emulate this
browser type. To change user agents for other uses, make the appropriate changes in the User-
Agent for other browsers.

@ |@HE ? #M8Run ¢ =) @ | ..Find FoRp =
® Record TestCase...
- Build TestCase
g Authentication
—={} Source Variables
# Extractors

w Datasets

E‘ Data Generators

= Functions

1X) Scriptable Vars
|P] Parameters
Y& Response Validators
' Verify & Auto-config...
o Managing Test Case(s)

/* Configure Test

a_h Load Pattern Browser Type IE9
(D TestDuration Mix Weight 1
" 1Browser Type| Replace User-Agent string True

5 Network Type User Agent Mozillaf5.0 (compatible: MSIE 9.0: Windows NT 6.1)

&3 Load Agents
= Monitorina

Note: StresStimulus emulates only the most important browser factors impacting website
scalability, such as connection limit, caching and user-agent. Other browser factors, such as
creating web page DOM and executing JavaScript, are not emulated.

Tip: If a webpage was substantially modified after recording the test case by adding new
external resources, then during the load test the recorded resources will be not be requested.
In order to test a website’s performance with new resources, rerecorded the test case.
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See Also: You can also use the test case configuration technique described in Emulating
Clicks on Random Links.

5.4 Network Settings

In the real world, different users will likely have different Internet connection speeds provided by
their ISPs. StresStimulus can simulate such uneven network bandwidth distribution by creating a
mix of several network types, providing various bandwidths. To add a new Network to the mix:

Click Add (1) in the Network Type (2) tree node to display the Network Picker dialog (3).

o) StresStimulus — Test: crm_login.ssconfig / Test Case: 6.E-add acZount™ — O *

File Options Help

_ i Main j 1
« WE 9 ™Run ¥ . X ¥ ey
o Verify & Auto-config..  ||<* LAN (weight: 1)
#* Managing Test Case(s) i -
# Configure Test
& Load Pattemn
(2 Test Duration

@ Browser T
AT @

s e
31 Load Agents Meatwork Typa Wirelass 802 11n
& Monitoring Mix Weight 1
. KPI Upload Bandwidth (kbps) 40,000
£ Windows Servers Download Bandwidth (kbps) 45,000
& Linux/Unix Servers
& Load Agents
i1 Result Storage
=+ Pass/Fail Configuration
# Other Oplions

Metwork T
: Scnpt Editor g o

Select a network type or "Custom” from the drop-down

<3  Workflow Tree

StresStimulus Ent. Controller - An Easier Way to Load Test - v4.6.6186 beta © Stimulus T Meed help?

Select the type of network you want to add. The text boxes will display the selected network's
upstream and downstream rates. Or select Custom to create your own network and provide the
upstream and downstream rate.
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) Metwork Picker . >
Sadect a network connection to add to the Network moc Or select
Custom to create custom network sethings
Type Metwork

+'s Ethemet 1
Wireless Fast Ethemeat 100Mbps
{ Fibar Gigahit Etherniat
all Mobile
i xDSl
& Legacy
£+ Custom
Name: Ethemet 10Mbps
Upstream rate (Kbps): 10,000
Downstream rate (Kbps) 10,000
cancal

Note: A Network type is emulated by injecting a certain wait time into every request and
response, weighted to its size and the network type bandwidth.

Once the new network appears, configure its Mix Weight which is the relative frequency (in units or
percent) each VU will use that network type. It represents the relative size of the group of users
working with this network.

Tip: Mix weight values can be either percentage or weight.

The network emulation can only slow-down the traffic and cannot speed it up. It is recommended to
use different network type other than LAN only when the test machine is connected to the Web
server through a fast network (LAN). For example, if your physical connection is DSL, then the
emulation of the dial-up will be not accurate.
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5.5 Server and Agent Monitoring

[Ent[SP]

In addition to monitoring Key Performance i55 Main \
Metrics (KPI) as well as page and transaction e« =B 9 AMrRn @ (@78 X Q| -Find d

performance, StresStimulus has the @ Record Test Case .
instrumentation to profile the performance of o
. . . - onfigure Test
the remote machines involved in the test | | .. 24 Load Pattem :
through the local network or Internet. | | = theduxi o Network
X e Browser Type
Performance counters are mainly used for | | - <. Network Type
. . g . . dj Load A.gents
monitoring resource utilization on multiple i ey e

¥ KPI Category
& Windows Servers Courter
(} Linwe/Unix Servers Instance

tested servers including Web, application and
database servers, to help in load test

diagnostics. They allow to estimate the impact 1G] Load Agens| Enable Threshold? No

' P [T I 43 Result Storage
of the users' activity on hardware, operating e il O
system an application and help to track down | | ;; Other Options
the source of a website's unproductiveness. | | P O S
Performance counters are alsousedto | | - 3 Analyze Resuts Perfomance counter display name
monitor the health of load agents on client Workflow Tree

testing machines to make sure that the test rig
hardware resources are provisioned correctly.

Three groups of counters can be monitored:
Performance counters on Windows servers

2. Performance counters on Linux/Unix
servers via SNMP protocol

3. Performance counters on load agents

To configure each group of counters, select an
appropriate node under the Configure Test ->
Monitoring section of the workflow tree.

Each group of counters is displayed in a £ o |8 o025 13

separate graph panel, presenting a separate o ooy Mosuis Songts Meme ¢ (B B seson |8 o oot € ¢ .
curve for each parameter. They are displayed P o

on the Runtime Dashboard during the test run “ i i i

and on the test results to help in load test . s

diagnostics. = o B .

01:02 02:0%5 03:08 04:11

CONFIGURING TEST - SERVER AND AGENT MONITORING 222



User Guide v1
5.5.1 KPI Thresholds

[Ent[SP] To simplify monitoring key performance indicators (KPIs), you can define threshold rules. A
threshold is a borderline value associated with a KPI. When the actual value of the KPI crosses the
borderline, an event is triggered. Such events are registered and presented as part of performance
analytics.

Handling the KPI thresholds is the same as handling the server or agent performance counters
thresholds, described in the Threshold Rules section.

£ Main ]
¢ @E 9 FARRn § (9. &
----- & Record TestCase.. o . Requests/Sec
[+-E88 Build TestCase - Avg. Response (5)
_ o ¢ KB Received/Sec
=-#~ Configure Test £
----- &4 Load Pattern -“”'
: i Pending Requests
{5} Test Duration d

--igp Browser Type [ Display Name Errors/Sec
=l Network Type Enable Threshold? Yes
L—_‘_U Load Agents Waming Threshold 5
g i 10
. Alert if Over? ‘fes

S P
=  Windows Servers
& A Linux/Unix Servers

% Pass/Fail Configuration |
----- 4~ Other Options § ol Thueachunhil

,,,,, =0 Script Editor Erter Critical Threshold value
----- /& Run and Monitor Test...

5.5.2 Windows Servers Monitoring

StresStimulus uses the same API as Windows performance monitor (Perfmon). Therefore, any
Windows performance counters can be monitored. Since the Windows networking and
instrumentation infrastructure is utilized, there is no need to install any additional software on
remote servers.
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5.5.2.1 Adding Monitors

A Monitor is a predefined set of server
performance counters. To add monitors:

y 2.121: Processor
@ - 10.0:2-121: Avalable Memory

~/10.0.2.121: Disk

+10.0.2.121; Netwopk

O sodasenver @ ]

4| Adda severyouwant to maniar

1. Navigate to the Windows Servers (a)
section located under the Monitoring node.

2. On the toolbar, click Add a machine (b).

3. In the appeared dialog (c), enter server IP I -
address or computer name without "//". MissAiiTe R |
Example: 10.2.2.169 or WEB_SRV5 et comercad | 150

Display Name @
Machine

Domain
Usertlame

@ Add o sever
Password
Category
Counter Select Monilors

@ o | cee

NOte: You can add a Web server Type the address of the website or network location and your credentials
targeted in the test. You can also add Make sure that the user name and password that you type can be used to access the location.
application or database servers that are e orneatotdes

&.. myserver, server.company.com):

not directly targeted by HTTP requests P
issued by the load generator(s). Passwnne o

Cancel

4. You may be asked to provide server
credentials. Provide the credentials with
sufficient permissions. For example, use an
account that is part of the Performance
Monitor User group.

If you failed to connect to the server, follow
these steps:

¢ Navigate to Control Panel -> User Accounts
-> Manage Your Credentials

¢ In the Credential Manager, click "Add a
Windows credentials link" and add the
server account credentials. If the account
already exists, update it with the correct
credentials (d) or remove and re-create it.

5.Depending on server functions you wish to
monitor, you can select one or several
Monitors by checking boxes (e). The list of
supported monitors and counters (along with
corresponding Windows performance
counters definition) is provided below.

Windows:
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o Processor - {machine name} >
Processor > % Processor Time >
_Total

o Available memory - {machine name}
> Memory > Available Mbytes

o Disk - {machine name} >
PhysicalDisk > % Disk Time >
_Total

o Network - {adapter name} > Network
Interface > Packets/sec

Note: StresStimulus attempts to find the
network adapter automatically. If it can't
be found then no adapter is
automatically added. It can still be
added.

ASP.NET:

o Requests Queued

o Request Wait Time

o Request Execution Time
SQL Server:

o SQLServer Memory
o SQLServer Cache
o SQLServer User Connections

6. Click OK (f). A new server with the selected
performance counters (g) will be added.

You can add several servers one after
another.

7. Performance counters' properties are
displayed in the property grid (h). To rename a
counter, change its Display Name property (i)

8. To delete a selected counter or server, click
Delete (j) on the toolbar.

9. To add performance counters to the
selected server, click Edit (k) on the toolbar
and follow the instructions on the next page.
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5.5.2.2 Adding More Performance Counters

The basic set of performance counters described in
the previous section is a convenient way to quickly
add a server for monitoring.

You can extend the basic set by aiding more counters
in the areas you wish to monitor.

To add more performance counters to the selected
server

1. Click edit on the toolbar. The Add Performance
Counters dialog (a) will appear

2. From the drop-down (b), select the performance
objects to monitor.

3. Select the specific counter (c).

You may need to select an instance of the counter
(d).

Highlight the counter to see its description (e).

6. Click Add (f) to add the counter to the New
Counter List (g).

7. Click Delete to remove the highlighted counters
from the New Counter List.

8. When finished adding new counters, click Save (h)
to add the New Counter List to the Test.

The selected set of performance counters is stored
with the test configuration. After reopening a test, its
list of performance counters will be retrieved

Info: There are many sources explaining
Windows performance counters, for example:

e System http://technet.microsoft.com/en-
us/library/cc768048.aspx

e ASP.NET http://msdn.microsoft.com/en-
us/library/fxk122b4.aspx

o SQL Server
http://www.extremeexperts.com/sql/articles/sqlc

Add Server Performance Counters . b
Machine Name:
1002121
Performance object
Process @ 1+
Select a counter from list Select an instances from list
[% Privileged Time [« ] .
% Processor Time =| | Everything#1 =
% User Time —I| | dsm_sa_eventmgr32 |
Creating Process ID Jusched#2
Elapsed Time © explorer [ ]
Handle Count mainserv
ID Process ~ | |SQLAGENTS0

% Privileged Time is the percentage of elapsed fime that the process threads spent executing code in
privileged mode. When a Windows system service is called, the service will often run in privileged mode
10 gain access to system-private data. Such data is protected from access by threads executing in user
mode. Calls o the system can be explicit or implicit, such as page faults or interrupts. Unlike some early
operating systems. Windows uses process boundaries for subsystem protection in addition to the
raditional prolection of user and privileged modes. Some work done by Windows on behalfofthe @

@rd | [ Delte
Machine Calegory Counter Instance

> 1002121 ASP.NET

1002121 o ASP.NET
1002121 SQLServerDatabases |Active Transactions  |LoadTes!_04

New Counter List

Error Events Raised
Request Wait Time

@ sve || coxa
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ounters.aspx

Microsoft Dynamics CRM
http://www.microsoft.com/en-
us/download/details.aspx?id=27119

Note: If you added the performance counters to

the test a while ago, they must be valid in order
to work. For example, performance counters on

a remote server will work only if the same server

name or |IP address still exists and the server is
accessible with the saved credentials.

5.5.2.3 Troubleshooting Monitors

The Windows monitoring module in
StresStimulus is built on the top of
Windows Perfmon API. If you have issues
adding monitors, then they are most likely
related to your Windows domain/security
infrastructure.

Troubleshooting such issues should be
done outside StresStimulus. First make

sure that you can monitor your remote

server with Perfmon. Launch Perfmon on
the StresStimulus machine and try adding
performance counters from the server you
want to monitor. When troubleshooting
such issues, use all available support
resources related to monitoring
performance of a remote Windows
machine. Typically such resources are
part of Windows server documentation or
related articles and blogs.

Windows Credentials
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After you made Perform work to monitor
the remote server, use the same server
name or IP address and user credentials
in StresStimulus. The resolution might
require checking various computer and
domain credentials, account permissions,
domain and local policies, intermediate
firewalls, etc. It all depends on your
infrastructure settings.

Here is just one example that you can
check: If the Perfmon connection does not
work, in Control Panel on the
StresStimulus machine go to Credential
Manager. Click Add a Windows
credentials and add the remote server
account information. After that, try the
Perfmon connection again.

Once Perfmon on the StresStimulus
machine can connect to your server,
StresStimulus would be able to connect
as well.

5.5.3 Linux/Unix Servers Monitoring

StresStimulus can monitor various metrics of
Linux/Unix-based servers during the load test
execution using SNMP protocol. The next two
sections provide examples of configuring
SNMP services on different versions of Linux.

To configure monitoring performance
counters, navigate to the Linux/Unix Servers
section (1) located under the Monitoring
node. Any added previously counters and their
properties are displayed in the tree (2), and
the property grid (3).

To delete a selected counter or all counters,
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click the appropriate delete button (4).

I Main |

e« kB¢ A

Run @

- ® Record TestCase..
-8 Build TestCase

!i_l # Configure Test

= &'ﬁ Load Pattern
-.{5) Test Duration
@ Browser Type
-k Network Type
4] Load Agents
=%+ Monitoring

| Windows Servers
} Linux/Unix Servers
+AZ) Load Agents

-3 Result Storage

% Pass/Fail Configuration
-4 Other Options

2§ Script Editor
N

- 4 Analyze Resulls

~ ¥ Find B

feps] Percentage of user CPU time

; Percentages of system CPU time
~/ Percentages of idle CPU time

) Total RAM in machine

Total RAM free .
Total RAM buffered

i . Total cached memory

Host | 162.243.61.217

Comm| public .
QOID |1.3.6.1.4.1.2021.11.9.0
County Percentage of user CPU time

To add one or several counters, click Add (5)
to start Add SNMP Counters dialog (6). After
that:

1. Enter a host IP address or domain name
without "//". Example: 10.2.2.169 or
WEB_SRVS5.

Change Community, if necessary.

Select a counter from the drop-down. The
boxes OID and Name will be populated

4. To add a counter which is not on the list,
enter its OID and Name.

Tip: To find other system and application
performance counters available via SNMP
protocol, search for MIB object definitions,
available from multiple sources, for example
http://www.mibdepot.com/ .

1. Click Test.

2. Make sure that the object is available and
the SNMP connection works.

Info: For configuring and troubleshooting
SNMP protocol on the server, see the next
sections

g. Click Add to add the counter to the New
Counter List.

(& Add SNMP Counters (@) X
Host 16224361217 @ ?
Community public

[Percentage of user CPU ime ® =
oD 136.1412021.1190
Name: Percentage of user CPU time
= e @ v

New Counter List:

Host Community O StresStimulus

,0‘ The SNMP counter is tested successfully

>
|
Save Cancel
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h. Click Delete to remove the highlighted
counters from the New Counter List.

i. When finished adding new counters, click
Save to add the New Counter List to the Test.

The selected set of performance counters is
stored with the test configuration. After
reopening a test, its list of performance
counters will be retrieved.

5.5.3.1 CentOS/Red Hat Configuration
1. FIREWALL

If you use an external firewall make sure the following ports are open: 22 (SSH, tcp), 161(SNMP,
tcp/udp), 53 (DNS, udp), 80 and 443 (HTTP HTTPS, tcp), ICMP (ping)

2. INSTALLATION.

To install SNMP Agent Daemon and SNMP clients, use Yum package manager available on all
RedHat Operating systems. Login into the server as a root user and execute the following:

~J# yum -y install net-snmp net-snmp-libs net-snmp-utils

Tip: If you are using Sudo then do “sudo su - root” or “su root” to become a root user.

3. CONFIGURATION

Move snmd.conf to snmpd.conf_bak:(in order to backup defaults)
~J# cd /etc/snmp/

~]# mv snmpd.conf snmpd.conf_bak

Add the following configuration to new snmpd.conf file (replace “My Location” and “My Name’
with your data):

~]# echo 'syslocation "My Location™ >> snmpd.conf

~]# echo 'syscontact "My Name™" >> snmpd.conf

~]# echo " >> snmpd.conf

~]# echo 'rocommunity public' >> snmpd.conf
~]# echo " >> snmpd.conf
~J# echo 'disk /' >> snmpd.conf (this is for disk counters)

4. STARTING THE SERVICE
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To run the snmpd service in the current session, enter the following at a shell prompt as a root:

~]# service snmpd start

To configure the service to be automatically started at boot time, use the following command:

~]# chkconfig snmpd on

5. TESTING, TROUBLESHOOTING

e To make sure SNMP listens on valid port and to all IPs execute this command

~]# netstat -nepl

e If SNMP listener works only on 127.0.0.1 IP addresses, try to restart snmpd daemon (~]#
service snmpd restart) .

o If the previous step does not help, check “SNMPDOPTS=" string at /etc/default/snmpd and
make sure it looks like this

SNMPDOPTS="-Lsd -Lf /dev/null -u shnmp -g snmp -l -smux -p /var/run/snmpd.pid -c

letc/snmp/snmpd.conf’

e Make sure SNMP is installed properly. For example, the following snmpwalk command shows
the system tree with a default agent configuration.

~]# snmpwalk -v2c -c public localhost system

Output should look like this:

public static void main(String[] args) { System.out.printin("

SNMPv2-MIB::sysDescr.0 = STRING: Linux ip-10-239-15-166 2.6.32-358.14.1.e16.x86_64 #1
SMP Mon Jun 17 15:54:20 EDT 2013 x86_64

SNMPv2-MIB::sysObjectiD.0 = OID: NET-SNMP-MIB::netSnmpAgentOIDs.10
DISMAN-EVENT-MIB::sysUpTimelnstance = Timeticks: (1013444) 2:48:54.44

SNMPv2-MIB::sysContact.0 = STRING: "My Name"
SNMPv2-MIB::sysName.0 = STRING: ip-10-239-15-166
SNMPv2-MIB::sysLocation.0 = STRING: "My Location™

"); } S

e Select a counter by completing the Add SNMP Counters dialog, as described in the previous
section, and click Test. You should receive "The SNMP counter is tested successfully"
message.
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e Ifinstead you receive "Can't connect to the host" message, make sure that port 161 is open for
UDP and TCP traffic on the Linux server. To open these ports, execute the following
commands:

public static void main(String[] args) { System.out.printin("
iptables -l INPUT -p udp --dport 161 -j ACCEPT
iptables -l INPUT -p tcp --dport 161 -j ACCEPT

iptables -| FORWARD -p udp --dport 161 -j ACCEPT
iptables -| FORWARD -p tcp --dport 161 -j ACCEPT
iptables-save

"); }

5.5.3.2 Ubuntu / Debian Configuration
1. FIREWALL

If you use external firewall make sure the following ports are open: 22 (SSH, tcp), 161(SNMP,
tcp/udp), 53 (DNS, udp), 80 and 443 (HTTP HTTPS, tcp), ICMP (ping)

2. INSTALLATION.

- To install SNMP daemon, utilities and libs run this command

~# apt-get install snmpd snmp smistrip

Tip: If you are using sudo then do “sudo su - root” or “su root” to become root user

3. CONFIGURATION

¢ Move snmd.conf to snmpd.conf_bak:(in order to backup defaults)

~J# cd /etc/snmp/
~]# mv snmpd.conf snmpd.conf_bak

e Add the following configuration to new snmpd.conf file (replace “My Location” and “My Name”
with your data):

~]# echo 'syslocation "My Location™ >> snmpd.conf
~J# echo 'syscontact "My Name™" >> snmpd.conf
~]# echo " >> snmpd.conf

~]# echo ‘rocommunity public’ >> snmpd.conf
~]# echo " >> snmpd.conf
~J# echo 'disk /' >> snmpd.conf
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e Open /etc/default/snmpd

~]# nano /etc/default/snmpd

e Find “SNMPDOPTS=" parameter. On different systems the configuration strings can be
different, but generally it should look like

SNMPDOPTS="-Lsd -Lf /dev/null -u snmp -g snmp -l -smux -p /var/run/snmpd.pid’

or
SNMPDOPTS='-Lsd -Lf /dev/null -u shnmp -l -smux -p /var/run/snmpd.pid 127.0.0.1"

e Change the configuration strings to
SNMPDOPTS="-Lsd -Lf /dev/null -u snmp -g snmp -l -smux -p /var/run/snmpd.pid -c

letc/snmp/snmpd.conf’
4. STARTING THE SERVICE

To run the snmpd service in the current session, enter the following at a shell prompt as root:

~]# service snmpd start

5. TESTING, TROUBLESHOOTING

e To make sure SNMP listens on valid port and to all IPs execute this command

~J# netstat —nepl

e |f SNMP listener works only on 127.0.0.1 IP addresses, try to restart snmpd daemon (~]#
service snmpd restart) .

e If the previous step does not help, check “SNMPDOPTS=" string at /etc/default/snmpd and
make sure it looks like this

SNMPDOPTS="-Lsd -Lf /dev/null -u snmp -g snmp -l -smux -p /var/run/snmpd.pid -c
/etc/snmp/snmpd.conf'

e Make sure SNMP is installed properly. For example, the following snmpwalk command shows
the system tree with a default agent configuration.

~]# snmpwalk -v 2¢ -c public localhost .1.3.6.1.2.1.1
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Output should look like this

SNMPv2-MIB::sysDescr.0 = STRING: Linux shmptest.com 3.8.0-29-generic #42~precise1-
Ubuntu SMP Wed Aug 14 16:19:23 UTC 2013 x86_64

SNMPv2-MIB::sysObjectiD.0 = OID: NET-SNMP-MIB::netSnmpAgentOIDs.10
DISMAN-EVENT-MIB::sysUpTimelnstance = Timeticks: (52495) 0:08:44.95
SNMPv2-MIB::sysContact.0 = STRING: "My Name"

SNMPv2-MIB::sysName.0 = STRING: snmptest.com

SNMPv2-MIB::sysLocation.0 = STRING: "My Location™
SNMPv2-MIB::sysORLastChange.0 = Timeticks: (0) 0:00:00.00
SNMPv2-MIB::sysORID.1 = OID: SNMP-FRAMEWORK-
MIB::snmpFrameworkMIBCompliance

SNMPv2-MIB::sysORID.2 = OID: SNMP-MPD-MIB::snmpMPDCompliance
SNMPv2-MIB::sysORID.3 = OID: SNMP-USER-BASED-SM-MIB::usmMIBCompliance

e Select a counter by completing the Add SNMP Counters dialog, as described in the previous
section, and click Test. You should receive a "The SNMP counter is tested successfully"
message.

o [fiinstead you receive a "Can't connect to the host" message, make sure that port 161 is open
for UDP and TCP traffic on the Linux server. To open these ports, execute the following
commands:

iptables -l INPUT -p udp --dport 161 - ACCEPT
iptables -l INPUT -p tcp --dport 161 -j ACCEPT

iptables -| FORWARD -p udp --dport 161 -j ACCEPT
iptables -| FORWARD -p tcp --dport 161 -j ACCEPT
iptables-save

5.5.4 Load Agents Monitoring

Load Agents are executed on Windows machines or cloud instances. Their monitoring is configure
similarly to Windows Server(s) Monitoring
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To simplify monitoring servers and load
agents, you can define threshold rules. A
threshold is a borderline value associated with
a performance counter. When the actual value
of the counter crosses the borderline, an event
is triggered. Such events are registered and
presented as part of performance analytics.

Thresholds can be created for any of the
server or agent performance counters. To
create a threshold rule, follow these steps:

1. Select a server or agent performance
counter

2. Inthe property grid, Set Enable Threshold
property to Yes.

3. Enter two threshold values: Warning
Threshold to monitor warnings and Critical
Threshold to monitor errors.

4. If thresholds reflect high-values, set Alert if
Over to Yes to indicate that exceeding a
threshold is a problem. If thresholds reflect
low-values, set Alert if Over to No to
indicate that falling below a threshold is a
problem.

During a load test execution, you can analyze
violations that occur for the configured
threshold rules. Results of threshold
monitoring are presented in the Runtime
Dashboard and test reports on the curve grid
below the performance counter graph.
Warnings are displayed in orange (a), errors
are displayed in red (b).

Curves on which the threshold is defined, will
display warning violation as orange
thriangles(c) and critical violations as a red
crosses (d).
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5.6 Test Result Storage

[Ent[SP|

Test results are stored in a database. There are four types of settings that can be configured:

N O~

How much data to store: Specify what type of information should be saved (reports, test log,

etc.).
Session content: Specify how many details to store in the test log.

Data storage medium: Specify what database type to use.

Agent to controller replication: Specify if you want to copy information to the controller about

sessions issued by the agents with SQL Server CE-based storage. This information is
necessary for waterfall charts.

. Go to Result Storage node in the Workflow Tree .

. Configure what data to store by selecting one of the How Much Data to Store property values:

o All: All the resulting data, including a summary report, all result grids, graphs, and all
request/response session info (this is the largest part).Use this mode if you would like to

view individual request/response info of replayed sessions.
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o Partial: All the resulting data, including a summary report, all result grids, graphs, but no

request/response session info.

o None: No info result info is stored. You can view the resulting summary report, all result
grids and graphs, but they will be deleted once you run another test or close the test.
Use this mode for quick practice tests. No other settings will apply in this mode.

o Embedded SQL Server CE: Every test run will have its own database file with up to 4
GB of data. It can store a test log with up to 4 million sessions with the average session
size (excluding the response body) up to 1 KB.

o SQL Server: Provide your SQL Server to store virtually unlimited test logs.

If Embedded SQL Server CE: is selected, the property Save sessions from agents will be
available. In distributed tests with SQL Server CE-based storage, the content of the sessions
generated on the agents is stored on the agents.

o Select Yes, to copy this content to the controller. This will allow generating waterfall

charts for VUs emulated on the agent.

o Select No, to reduce the traffic between agents and controller when the network

bandwidth is limited.
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How much data to store Al

Data Storage Embedded SQL Server CE
Purge request bodies None

Purge response bodies static Mime Types (@
Save sessions from agents? Yes

Save sessions from agents?

In distributed tests with SQL Server CE-based storage, the content of the sessions
generated on the agents is stored on the agents. Select Yes, to copy this content
to the controller. This will allow generating

waterfall diagrams for VUs emulated on the agent. Select No, to reduce the traffic
between agents and controller when the network bandwidth is limited.
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5. If SQL Server is selected, enter an SQL Server Connection String property or
6. Click the square in the property grid to bring up the connection string dialog
1.
o Enter SQL Server name, authentication type, credentials and database name.

o Click Create/Check DB. If you use a new database, all tables and other database
objects will be created automatically. If use an existing database, the connection will be
verified.

o If you selected All during step #2, then most of your data storage will be occupied by the
request/response bodies that are stored in the test log. You can reduce the amount of
stored data by selecting one of the purge options:

SQL Server Notes:

e The user specified in the Login section should be a database owner (dbo) to have sufficient
permissions to create tables and other objects as well as insert and update data. If you
specified a new database, the user should have permission to create databases.

e The network connection between the StresStimulus controller and SQL Server should be
fast enough to transmit real-time insert transactions. VPN or WiFi networks maybe not fast
enough. If StresStimulus determines that the network connection slows down the test
execution, it will stop the test and display a slow connection error message.

e Purge request bodies property (c)
o Non-Errors: Non-Error request bodies are purged and error bodies are not.
o All: All request bodies are purged, no request bodies are stored in the database.

o None: (Default) No request bodies are purged, all request bodies are stored in the
database.

e Purge response bodies property (d)

o Static Mime Types: (Default) Response bodies of images, video and other static
resources are purged. Dynamic responses meaningful for performance analysis will be
stored.

o None: No response bodies are purged, all response bodies are stored in the database.
o Non-Errors: Non-Error response bodies are purged and error bodies are not.

o All: All response bodies are purged, no response bodies are stored in the database.
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Info: When you enable purging response 1 ATTR/1.1 200 OK
- . . - T e . =20T3800
bodies, some responses will not be stored in the 5 ‘:ff;;;j;_‘;? T e
test log. Session inspector will display the 4 Last-Modified: Wed, 02 Jul 2014 21:58:33 GMT
message "StresStimulus truncated" in the place B
ELag: Jaz>boe lay c 4
of the response content when you open a Bt dceapt-Pocndiog
session with the purged response. 8 Server: Micromoft-II15/7.5
3 ¥-Powered-By: ASP.NET
10 Dace: Mon, 25 Jan 2016 20:09:02 GMT
11 Content-Length: 22842
12
13 [StreaStimulua Truncated]
5.6.1 Reducing Test Storage Use

Sometimes during long tests with SQL CE based repository, you might get a notification that test
data reached the maximum capacity of 4 GB allowed for SQL CE storage. After that, the test will
stop, but the test results will be preserved and a final set of reports will be generated.

StresStimulus Alert

i Test data reached the maximum capacity
= allowed for SQL CE storage. The test will stop.

To learn how to avoid storage overflow,
read Reducing Test Storage Use

In StresStimulus, you can configure how much, or how little data, you want to store as well as what
data storage medium to use. A number of configuration options provided below can help to avoid
such situation if you plan to run similar or larger tests.

1. If Purge response bodies property is set to None, then change to Static Mime Types.
Response bodies of images, video and other static resources will be purged, but dynamic
responses meaningful for performance analysis will be stored.

2. Change Purge response bodies property from Static Mime Types to Non-Errors. Non-Error
request bodies will be purged, but error bodies will be saved. It will allow using storage space
more efficiently, while keeping the diagnostic information to troubleshoot errors. This will allow
you to run much bigger tests with SQL CE based repository.
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3. If your test generates a very large number of errors and you would like to run it for long time,
consider changing Purge response bodies property to None.

4. In some rare occasions, application under test uses very large requests. For example,
application uploads large files. Consider changing Purge request bodies property from None
to Non-Errors or All.

5. If you can use SQL Server, as test repository, then change Data Storage from Embedded
SQL Server CE to SQL Server. This will allow to use test repository of virtually unlimited size.

5.7 Configuring Test Pass/Fail
Qualification

You can define a custom test quality criteria

i Main |

which will determine the outcome of the test. e |EE| 9 AR ¢
The criteria includes a list of condition - W Bacort lnilime Page Gosl Missss O. Yes
. . . i Ui e sth e Page Goal Threshold 5
thresholds that if exceeded, will fail the test. &/ Configure Test oo e o
\% #”aijga“?m Transaction Goal Threshold 10
There are 4 condition to choose from: ® e Tye e e
<5 Network Type Request Timeouts No
. Load Agents
e Page goal misses o i
{1 Result Storage
e Transaction goal misses O N Y
=f Script Editor Enter % of Request Errors thattriggers the Fail
:\" condition. Enter 0 to _fa\lme testwith a single
e Request errors L Request Error violaion
° Request tlmeoutS Help Box — Test Pass/Fail Configuration &J‘

 You can configure several test quality criteria.
‘When at least one of such criteria missed,

. . . the test is qualified as Failed.

In order to enable the test quality criteria:

To create a test quality criteria, in the property

grid enable a Pass / Fail condition and specify

1. Navigate to the Pass/Fail configuration s acoeptable kit
settings (a).

See Also:
Configuring Test Pass/Fail Qualification|

2. Select and enable the desired conditions to
monitor (b).

3. For each criteria, set the percent threshold
for violations (c).
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Setting any threshold to 0 will trigger a
threshold violation if there is at least one
instance of the condition. If at the end of the
test there are any threshold violations then the
test did not pass the test quality criteria and
will fail.

For example, choosing page goal misses and
setting the threshold to 10 will trigger a
threshold violation if 11% of pages missed
their goals.

A complete list of Pass/Fail Qualification
properties is provided in Test Pass/Fall
Qualification

Note: If the test was started from a
command line or a batch and failed, a
status code 1 will be returned. For more
about command line interface, check
Automation.

5.8 Other Test Options

5.8.1 Host and Port Remapping

By default, a test case recorded against a website will test the same website. The Host remapping
feature allows to re-target the host, which was used to record a test case, to a host which should be
load tested. If you need to re-use a test case for another website, the host name or IP address and
its port can be changed. For example, a test case originally recorded against a production server
has to run against a test server.

Port remapping allows to record a test case against the host listening on the port other than 80 (or
443 for HTTPS) and then target a different port during load tests. If the port is not specified, then
HTTP will be used port 80 and for HTTPS will be used port 443

To configure host/port remapping, follow these steps
1. In StresStimulus Main Menu -> Hosts, select Remap Hosts
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2. The Host Remapping dialog will appear
3. Make sure that the Enable Host Remapping is checked;

4. On every line, enter a new host and the original host, separated by at least one whitespace

character ; optionally add the new port and the original port to the host: {New Host}:{New Port} {Old
Host}:{Old Port}

Use host names or IP addresses. For example: 111.222.33.44:8888 testedwebsite.com
5. Click Save.
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|§tresStimqus GET /book

¥ Open Test
lal Save Test
Save Test As
Close Test
Recent Tests 4

FH Tear-off

¥ Options.. Ignored Hosts...

Remap Hosts.. ‘

-

() Host Remapping (@ | 2L

: [¥] Enable Host Remapping .

www newwebsite. com  www.recordedwebsite.com A~

Help Box — Host Remapping u

{7 Host remapping allows recorded requests, sent to
an original host, to retarget to a new host and/or new port

To enable host remapping:

- make sure that the "Enable Host Remapping"”

check box is checked ;

- on every line, enter a new host and the original host,
separated by at least one whitespace character ;

- optionally add the new port and the original port to the host.
- click "Save" button.

Use hostnames or |P addresses. For example:
111.222 33 .44 originalhost. com # host remapping
newhost.com 555.666.77.88:8888 #host and port remapping
myhost.com:8888 myhost.com: 1234 #port remapping

Cancel

CONFIGURING TEST - OTHER TESTOPTIONS 243



User Guide v1
5.8.2 Change URI scheme (HTTP/HTTPS)

Sometimes a SeC.ure WebSite iS hOSted in the {OJ Change the recorded HTTP/HTTPS scheme for the following target domains &J
development environment as a non-secure :
website. The Change URI scheme feature seeusmbsie
allows to record a test case against a website Help Box - Change HITP/HTTPS scheme i
hosted with the HTTP URI scheme, and then 9 L Ui foulis i yoi oot don) 3 bt cino
replay it against the same website hosted with el b b e il
the HTTPS URI SCheme Enter target domains for which recorded
scheme should be changed from HTTP to
HTTPS or from HTTPS to HTTP.

This feature allows to specify hosts for which
the recorded scheme will be switched to the
alternative scheme: HTTP to HTTPS and vice

versa. e =)
To configure Change URI scheme, follow
these steps.

1. In StresStimulus Main Menu -> Hosts,
select Change URI scheme.

2. The Change URI scheme dialog will
appear.

3. On every line, enter a host for which you
want to change the URI scheme.

4. Delete lines with the hosts for which you no
longer need to change the URI scheme,

5. Click Save

Note: You can disable the schema change settings for certain test cases. To do so, in the
test case property grid, change the Ignore Schema Change? property to Yes.

5.8.3 Dynatrace Integration

Dynatrace is a Compuware Application Performance Management (APM) suite. It allows to monitor
web application performance, pinpoint bottlenecks, isolate application errors and optimize
performance on all system tiers.

StresStimulus integration with Dynatrace allows to optimize application performance under load,
when performance issues are maximally exposed. StresStimulus allows to include additional data
in HTTP requests to correlate client requests with the server-side code analysis. This gives
performance engineers more information to optimize application responsiveness.

To enable Dynatrace Integration, in the Configure test -> Other Options section, set the property
Enable Dynatrace integration? to Yes.
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StresStimulus integration with Dynatrace is implemented according to the Compuware
specification: Integration with Web Load Testing and Monitoring Tools

When Dynatrace Integration is enabled, the following pieces of information are included in every
request under the “x-Dynatrace” header:

e PC - A Page or transaction name

e |D - A session number in the test case
¢ NA - The path and query of the request
e AN -An Agent name

e SN - Atest case name

e TE - Atest name

e VU - A virtual user number

e Sl - “StresStimulus”, the issuer of the request

584 Connections Pools

In order to send an HTTP request, a connection must be established to the server. During load test
execution, every VU establishes multiple connections to the web server(s) being load tested.

There are several steps required to create a new connection:
e Establish connection

e DNS resolution

e HTTPS handshaking (if applicable)

Creating a connection consumes some system resources. In some cases the performance impact
of creating connections can be significant. If too many connections are created then the
performance of the test machine degrades, which may impact accuracy of the test result. In order
to save resources on maintaining connections, connection pools are used to reuse connections for
subsequent requests.
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There are two ways how connection pooling
can be handled in StresStimulus:

Per VU: Each VU has its own connection
pool with its own DNS cache. On a first
request to every host, DNS resolution takes
place and then it is cached in the
connection pool. This behavior of a VU
accurately emulates behavior of a physical
user when every user conducts its own
DNS resolution. Use this option when You
need to accurately estimate DNS resolution
time in your performance tests and when
system resources are sufficient. While
providing accurate DNS resolution
emulation, this connection pooling model
requires more hardware resources, as the
number of connection pools will equal the
number of VUs. This pooling model should
be used when the number of VUs is not too
high or when the load generator machines
have sufficient resources. To enable Per
VU Pooling, in the workflow tree go to
Other Options and change the Use a
shared connection pool for all VUs? to
No.

Shared: There is a single connection pool
that all VUs share. This model consumes
the least amount of system resources and
works best in large-scale tests. The only
disadvantage of this model is that DNS
resolution is performed once per host for all
VUs. For practical purposes, DNS
resolution time in most cases is insignificant
comparison to application server response
time and network latency. Therefore this
pooling model should be used in most
cases as it provides best load test
scalability. It is enabled by default.

1 Main |

il SN L

L. Network Type

A Linue/Unix Servers
45} Load Agents

3 Resut Storage
Pass/Fal Configuration

(= Script Editor

L. 4 Analyze Resuts

Graph sample raie (5) 1
Pre-un Command Line

Pre-un Command Timeout 10

MIME Types requested sequentially

Enable Dyntrace integration? No
Optimizz load engine for Efficiency

Use a shared connection pool for all VUs? R [=]
Ho

o —

| Use a shared connection pool for all VUs?

Select Noto use a separate cannection padl for every VL, This option emulates

Workflow Tree

server connection by a VU more realistically. DNS resolution and HTTPS h...
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6 RUNNING AND MONITORING
TEST

Search the Running and Monitoring Test section

StresStimulus executes the currently loaded test. It simulates traffic contained in all test cases (or
TC Groups) which have a Mix Weight property greater than zero. All configuration settings for the
test, test cases, TC groups, and their respective objects are taken into account.

StresStimulus emulates physical users by instantiating VUs. A VU is a software object that is
assigned to a specific browser type, network type and a test case (or TCGroup). In distributed tests,
a VU is also assigned to a controller or one of the agents. During test execution, a VU continuously
iterates through the test case, issues corresponding requests, waits for a corresponding server
response, validates them and collects performance metrics.

StresStimulus emulates client requests that look like realistic requests issued by physical browsers,
from the server’s perspective. In reality, however, StresStimulus does not instantiate browser
objects, create web page document object model (DOM), nor run webpage JavaScript.

Once the test is started, a new tab displaying Runtime Dashboard tab will open. It allows to monitor
all aspects of test execution and performance metrics.

252 Main |_9;’ Test Run Dash... l

HH- ¢ @ Stop Bl |11 |Te5t run real-time dashboard
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6.1 Starting Test

In order to start the test : Mo .
« @HE ? A8Rn ¢
TestRun Name Login .

e click Run on the Workflow Tree toolbar (a). Lo e spicason @
3 Anal it (&) Run and Monitor Test Options s
or TestRun
Name (optional). Loqm.
click Run and Monitor Test (b) on the ctererie @
Workflow Tree.
Optionally enter a Test Run Name (c) and a S—1
Test Run Description (d) for the current test restis @
. Below is the VUs distsbution between the lest cases. To change i, modify the max
run. You can also enter or modify the Test weoa

Run Name and Test Run Description at any
time time in the property grid of the Configure
Test section (e).

Fntex @ [ G|

Info: Test Run Name and a Test Run
Description appear on the test reports
and help to identify past test runs.

To run the test in debug mode, check the
Debug mode box (f) and then click Run Test

(9).

While running a test in debug mode, all
replayed sessions will be displayed in the
session grid and response bodies will not be
purged for easier diagnostic.

Note: Debug mode requires more
hardware resources on the test machine
and should be used only for test
troubleshooting. It is not recommended
to run debug tests with many VUs.

The Test Mix group (h) will show a table with
all test cases (or test case groups) and the
corresponding mix weights (i) and VU
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distribution (j). The Mix Weight column may be
modified to change the number of VUs that
each test case will execute.

6.2 Runtime Dashboard
Once the test is started, a new tab displaying the Runtime Dashboard will open. It provides all test

execution instrumentation and controls so a user would not need to navigate to any other parts of
StresStimulus during the test run.

=== Main |_';€' Test Run Dash...

HH- @ @ sStop B 1 ITestrun real-time dashboard

i

All aspects of test execution and performance metrics are monitored from the Runtime Dashboard

Info: The full list of Runtime Dashboard elements for monitoring and controlling the test
execution is provided in User Interface Reference -> Runtime Dashboard.

After the test is complete, the Saving Results progress bar will appear to indicate that
StresStimulus processes collected metrics and generates reports.

() StresStimulus Saving Results .

Saving Results. This may take several minutes...

Saving Test Cases
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After that, the Runtime Dashboard tab will be converted into the test result tab that will display the

final test execution snapshot along with all other performance testing information.

i Main | 2014_08_6... x

Z Summary # Graphs

=1 Details @ Errors © |- 28 | @ Create Report ¢

Note: By default, the test result name includes a test run time-stamp followed by a test

name: YYYY_MM_DD_HH:MM:SS<test-name>

6.2.1 Layout

Runtime Dashboard includes the following
elements:

1. Toolbar has elements for controlling the
test Monitoring Test Progress and Health

2. Test Progress Panel displays general
parameters

3. Graph section can display between one
and four configurable graph panels.

4. Each graph has a corresponding tab with a
grid that displays additional information about
every graph curve.

5. There are 2 optional Agents Progress and
Test Cases Progress Grids

SiresStimulus Ent, Controlier - An Easier Way to Load Test - vd 25349 beta © Stimulys Technology 2015
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6.2.2 Controlling the Test

1. Controlling the Test. You can pause and T e PR P — %
resume the test by clicking on the T, - = - = -
corresponding buttons. -
¥ - To stop the test, click "Stop"
- To Pause/Resume test run, click "Pause/Resume”.

. . . - Toincrease VU count on demand, set the
2. Skip pending requests. The Skip button VU adjustment value and clck "+"
allows the load engine to abandon all pending - To abandon pending requests,cick 'Sk
requeStS inStead Of Waiting for the arrival Of VNC:_?Ad;uslmentwcrkswslha"SleadyLoad"patlem only = =
the corresponding server responses. _ - .
Abandoned requests are counted as timeouts. Coniroling he Test sl

Skipping pending requests allows the load — —— E =
engine to abandon slow requests and proceed
with issuing remaining ones. This feature is
helpful when the user wants to complete the
test that seems to be "frozen" because some
of the (pending) requests are causing slow
server response.

Note: Skip does not work on Agents.

3. Changing VUs during the test run. You
can adjust the VU count on demand. This
allows to more granularly control the load. To
add VUs during the test:

a. Set the VU adjustment value.

b. Click + to increase the VU count.

Note: To use VU Adjustment, select
Steady Load in the Load Pattern.

4. Test Completion. After the test completion criteria are met, the test will stop automatically. A
test can be stopped manually before its completion. It can be necessary in the following situations:

e While test is running, sufficient information about the tested application performance was
collected and further test execution is not necessary.

e The test configuration does not reflect your testing goal.
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e Too many errors are received and some adjustments are required.

To terminate a running test, click Stop.

6.2.3

Monitoring Test Progress and Health

Test progress elements are located on the
toolbar and in the Test Progress Panel

Toolbar Elements:

1. The Progress bar displays the test's
general progress status (a). A load test
typically consists of 2 main phases:

= Running the test by specified
time, number of iterations or
reaching maximum users.

= Waiting for iterations to
complete or issued requests
to come back.

The progress of the each of the phases is
displayed in two separate progress cycles
from 0 to 100%. The name of the phase (b) is
displayed on the left of the progress bar as
follows.

o On the first phase:
o Running steady load by time
o Running steady load by iterations
o Running step load by time
o Running step load by iterations
o Running step load to max VUs
o On the second phase:
= Waiting for responses

=  Waiting for Iterations

H- ¢ |&stop W |1

=+

39 @0

®

Waiting falteratiuns.. _ 4% @

[Key Performance Ind

(KP1)

100
80

60

o4 |

S "\ J 1; \
1 TN /el
AN

Help Box — Test Engine Health Status

=X

§ For accurate load testing, CPU utilization should not
exceed 85%.

- Green: Normal. CPU Utilization is under 85%

- Yellow: High Load. CPU utilization is 85-95%
and is approaching the acceptable limit.

- Red: Overloaded. CPU utilization exceeds 95%.
Metrics accuracy can be impaired. Stop unessential
processes or reduce the number of VUs.

01:40  01:50  02:00
EIET]

[Transactions

See Also:
Monitoring the Tes

~TTTest Cases
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Info: The progress is also displayed in
the program’s taskbar icon as a colored
background wave.

2. The Health Monitor (c) monitors the
StresStimulus test machine and alerts when it
is approaching its capacity limit. This helps to
avoid test machine overload in order to
sustain high test accuracy. The following color
coding is used:

=  Green: Normal. CPU
Utilization is under 85%.

= Yellow: High Load. CPU
utilization is 85-95%. Metric
accuracy can be impaired.

= Red: Overloaded. CPU
utilization exceeds 95%.
Metric accuracy will be likely
impaired. Stop unessential
processes or reduce the
number of VUs.
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parameters:

Test Progress Panel:
3. Test progress panel display the following

Parameter ‘ Description

Time The time elapsed from the
beginning of the test

Users The number of instantiated and
active VUs, iterating trough
their respective test cases.
Some VUs can complete the
test earlier than others and
become inactive. VUs which
completed all their iterations
before the test ends are
excluded from the active user
count. If the test is configured to
complete only after all VUs
complete their iterations, then
the VU count may go down
before the end of the test.

Iterations The number of started test

Started iterations

Iterations The number of Iterations in

Passed which all responses were
received

Iterations The number of failed (aborted)

Failed iterations

Requests The number of issued requests

Sent

Requests The number of issued requests,

Pending for which responses are not
received yet.

Responses | The number of received

OK responses excluded errors and
timeouts

Errors The number of errors

Timeouts The number of timeouts

Time

Users

terations Started
terations Passed
tterations Failed
Requests Sent
Requests Pending
Responses QK
Emars

Timeouts

S0QL CE Capacity Used

Testé Progress

53 Copy

o
—
i ]

Stressti %

Help...

00:01:30
11
33

TS =TT

=T

An Easier Way t
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SQL CE
Capacity
used

(Displayed only if Data Storage
is Embedded SQL Server
CE)The percentage of the 4 GB
storage limit used to store test
data accumulated up to this
point.

If using SQL CE and your test
is reaching capacity limit, learn
how to Reduce Test Storage
Use.

Tip: Requests Sent = Requests
Pending + Responses OK + Errors +
Timeouts

Note: The test log is updated in batches with a 60-90 second delay.

Info: The full list of parameters in the test metric grids is provided in the User Interface
Reference-> Runtime Dashboard.
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6.2.4 Monitoring Performance

StresStimulus monitors various performance
parameters of the tested website in the
following categories (for more details, see
Graphing Performance Metrics):

e Key performance Indicators ¥
e Pages (91

e Transactions < [Ent[5F]

e Test Cases Bl [Eni5F]

e Windows, Linux or Unix Servers
performance counters & [Eni[5F]

e Load Agents performance counters &/

[Ent[sP]

Each category is presented as a graph with
real-time performance curves showing
dynamics of monitored parameters. Multiple
curves displayed on the same graph simplify
discovering correlation between parameters.
For example, a sharp increase in response
time coinciding with reaching a certain number
of VUs can help to discover the website’s
operational ceiling. Another example is if you
notice that your server resource utilization is
not stressed enough, you can manually
increase the number of virtual users to reach
the needed threshold for resources.

One to four panel layouts can be selected by
clicking the Layout drop-down (1). To select
which graph to display in a panel, click a drop-
down (2) above it. A graph icon of the selected
graph type, will be displayed on the left of the
drop-down. Here's an example of a graph
layouts settings:

e the upper left panel displays KPI,

o the upper right panel displays server
performance counters

o the bottom left panel displays pages

o the bottom right panel displays transactions
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The tab control under the graph panels allows to display several grids, including Curve grids (3),
designated with an icon, and optional Agent and Test Case Progress grids (4).

The curve grids display the following additional information about each curve:

Column Description Tabs
Visible Whether the curve is currently visible. Click the checkbox to All
hide/unhide the curve.
Curve The name of the curve. All
Color The curve color and point shape. All
Range The current value range. The y-value of each point corresponds | All
to a percent of the range.
Min Minimum value of the curve - datapoint aggregation (Sortable) All
Max Maximum value of the curve - datapoint aggregation (Sortable) | All
Avg Average value of the curve - datapoint aggregation (Sortable) All
Last The last value of the curve - datapoint aggregation (Sortable) All
Warnings | Number of threshold violation warnings (Sortable) [Ent[5F] KPI, Agents
Errors Number of threshold violation errors (Sortable) [Ext[EF] KPI, Agents
Missed Number of missed goals (Sortable) [Exf[SF] Page, Transaction
Goals
Iterations The number of times this Transaction or Page was completed Page, Transaction

successfully [Ent[SF]

Note: Not every grid has all columns.

You can sort the grid by clicking on the desired column header. Click once to sort ascending and
again to sort descending.

To see a graph's corresponding grid, select the appropriate tab.
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6.2.4.1 Graphing Performance Metrics
The following real-time performance metrics is displayed in each graph

1. Key performance Indicators (KPI) monitors a fixed set of performance parameters from the
user perspective. They include:

o Users - The number of instantiated and active VUs, iterating trough their respective test
cases. Some VUs can complete the test earlier than others and become inactive. VUs
which completed all their iterations before the test end are excluded from the active user
count. If the test is configured to complete only after all VUs complete their iterations,
then the User graph will show gradual declining the number of VUs at the end of the
test.

o Regq/Sec - The number of requests being sent per second.

o Avg. Response(s) - The average response time of the sent requests. Every datapoint
on the response time graph reflects the average value during the checkpoint intervals. If
no responses were received between two datapoints, the response time cannot be
determined, so such datapoints are skipped to reflect an accurate response time curve.

o KB Received/Sec - The number of bytes currently received per second.
o Errors/Sec - The number of errors currently received per second.
o Pages/Sec - The number of pages currently sent per second.

o Pending Requests - The number of currently pending requests. Pending requests are
those that are issued but the response is not yet received by StresStimulus. Generally,
the greater number of pending requests indicates slower server response. This
parameter can be used to gauge performance change in several tests runs.

2. Pages monitor an average response time of every page in the test
3. Transactions monitor an average response time of every transaction in the test case
4. Test Cases monitor an average response time of every transaction in the test case

5. Windows Servers counters monitor a set of performance parameters configured in the
Configure Test -> Monitoring -> Windows Servers Monitoring section. The counters are
collected from remote Windows servers involved in the test, including web, application and
database servers. Hundreds of different parameters, such as CPU load, memory and disk usage
can be monitored. Monitoring server metrics can help to identify potential bottlenecks limiting the
application’s performance.

6. Linux/Unix Servers counters monitor a set of performance parameters configured in the
Configure Test -> Monitoring -> Linux Unix Servers Monitoring section. The counters are
collected from the remote Linux or Unix servers involved in the test using SNMP protocol.

5. Load Agents counters monitor a set of performance parameters configured in the Configure
Test -> Monitoring -> Load Agents Monitoring section. The counters are collected from client
testing machines. This use used to make sure that the testing machines are not overloaded.
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The Graphs display instant performance characteristics and the performance counter's data,
plotted with the frequency defined by the Graph Sample Rate property located in the
Configure Test-> Other Options section.

6.2.4.2

During a load test execution, you can analyze violations that occur for the configured threshold
rules. Results of threshold monitoring are presented in the Runtime Dashboard and test reports on

the curve grid below the performance counter graph.

The following thresholds can be monitored:

Graphing Threshold Violations

Server and Agent performance counters (a).

e For each performance counter you can configure warning and critical threshold, as described in
the Threshold Rules section

e Exceeding the warning threshold will be displayed in the Warning column (b) in orange and the
datapoint has a yellow triangle shape (c).

e Exceeding the critical threshold will be counted in the Error column (d) in red and the datapoint
has a red cross shape (e).

|_'R'{’ Test Run Dashb. . l
J+ |30 (@9

EEE Main
H- ¢ @stop 0 1

s [Windows Servers

33%

Running step load to max VUs.. [N

Page and transaction goal misses.

WAL WATAY WA N
80--{ == v H v oo L3 ‘\/ v
&0 I / \/ V
I|| r
I | ."I \
404 ||‘ .'ﬁ'. : | \’II
s / \ | [ |
llr |I J’ L / l.l ,."\ n .'II I|II .'II '\I
20 If Illf ) /- ,-"f \ ’ff \n | ||‘ . I.- |II
I ‘I \ /\ A / X A e B [ | —— Hf— s
\ fa\ \ S/ - / \ \ PR R S o
= \fa) i JANTAR | _aep : y
0-d L,& e BN N i SR AR NS e S S <
00:00 00:15 00:31 00:47
Test Progress & | |8] Pages | =7 Transactions lﬁ TestCas‘ 27 Windows Servers ‘u Load Agents | TestCases Prog | *
YTiiss 00:01-04 | Visible Curve Color Range Min Max Avg Last Wamir Ermrors
o 155 | UserS == [1000 |4 [128 636 [128 | _
Herations StErad 144 [l ™ [1002121:1002121: Processor | =e= 100 |0 (988 |822 [922 (29 |13
e e 12 | M| [1002121:1002121: Available Memory | =e= (1000 (795 801 |799 |799
Requests Sent 561 LAl & |1002121:1002121: Disk =e= (100 [0 425 (63 |0
T — s M |10.0.2121:10.0.2.121: Network —= [1.000 |0 7651 (185|244
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If you defined a page or transaction goal, it will be monitored as a threshold. Violations are
displayed in the appropriate page or transaction curve (f)

The counter of violations will be displayed in the Missed Goals column on the appropriate row

of the Page (g) or Transaction (h) grid.

The datapoints with missed goal has a red cross shape (i)

22 Main | 03.09-14:54___ x|

% Summary 2 Graphs = Details [ Errors & VU Activity = Waterfall ¢ |HH- 2 Show Sessions

8l ’Pages >
®
x
60- x|
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|
%X |
?x |- po |
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xl ¥,
| Lo | 9
i ¢ % %N
© 7 i
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/o
A
20 { ‘f.f‘\ l '..I
.‘\ | v |
» e )
'-<.' | 1 ,_I l,b
| 1
7 |
0 T
02:06 02:48
|'£‘. Key Performance Indicators (KP1)| [8] Pages |5’ Tlansacﬂonsli 'EesiCasesl@ LoadAgents|
Visible Curve Color Range Min Max  Avg Last Misses
Goals
~ EEEENENNEIT
Add to shopping cart #1. Your store —— 10 |0377 [5211 [1769 (2617 |5 @
Add to shopping cart #10. Your store. Login —= |10 0155 [2544 |1115 |2179
Add to shopping cart #13. Your store. HP Pavilion AriistEditi @) | === |10 |0527 |6657 |2801 [1967 |60
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Multiple commands are available to customize graphs and access graph information. Some of them
are located in the context menus exposed when right-click on a graph or a curve.

Graph commands

1. To zoom-in on a graph, select a time range
that you wish to zoom.

To remove zoom, click Un-Zoom All.
3. To stop time auto-scrolling, scroll to the left.

To resume time auto-scrolling, scroll to the
right.

4. To show hidden curves, click Unhide.

5. To maximize the graph click Maximize
Graph

6. Other commands:

= Copy, Save, Print Graph
Image

= Export Graph datapoints

Note: Clicking on the graph will select
the tab with the corresponding curve
grid.

2. To zoom-out one step, click Un-Zoom One.

[Key Performance Indicators (KPI) -

100

80

60- ] 1 @ Show sessions in range
/1
/| 93 Copylmage T
o B ‘ B SaveImage As.. # w M
: ” \ N ‘ rl & Print Graph... . ﬂ‘ ’|||‘ l
[ |
- tl L |t & Export Graph CSV.. L ﬁ 1
'

= Un-Zoom All

=, Un-Zoom One .
Unhide All Curves .
Maximize Graph .

| ”I"‘I‘u‘ll"“l\f“r\‘

Curve Commands

To access curve commands, mouse over a
curve and then right-click

1. To hide all but the selected curve, click
"Hide".

2. To hide / unhide specific curves, check
/uncheck corresponding Visible boxes in the
curve grid.

3. To unhide all curves, in the graph context

100

80

60

40

20

< @ &

Hide All but This @

Copy Curve Data
Export Curve CSV... ® M j
Help...

- ——y— | s o—= Wi
— L e B \_/E .:“--i

04:50

05:00 05:10 05:20
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4. To highlight a curve, click its name in the
curve grid or mouse over it in the graph.

menu, click Unhide All.

5. To copy or export core data, click Copy or

Export.
6.24.4 Grid Commands
Grid commands:
1. To select a curve grid corresponding to a graph, click the graph or click a matching tab (a).
2. To highlight the curve on the graph, click the curve row or select Highlight Curve (b).
3. To show/hide the curve on the graph, check or / uncheck a box on the corresponding row (c).
4. To show just this curve on the graph, select Hide all Curves but This (d).
5. To show all curves on the graph, select Unhide all Curves (e).
a

. Key Performance Indicators (KPI) |=" Windows Serversl [3] Pages | . Transactions |I | r

Visible Curve

Requests/Sec

Color Range Min Max

1288

l1nn ln  lraanz

Avg. Response (s)

Highlight curve .

KE Received/Sec

Hide all curves but this .

Errors/Sec

Unhide All Curves @

ESHESHESHESHES) &5

Pending Requests

=D

Help..

Avg Last
122699 | 3.948
2 308 39512
572 595 0
0.819 0

192 462 441
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6.2.4.5 Retrieving Sessions from Graphs
StresStimulus graphs allow to track down
certain performance trends on a test timeline. 100 ;
. . =L  Un-Zoom All
For examplle, some sh_arp spikes in the - ® R Eniomhe
response time in certain phases of the test Unhide Al Curves
becomg qlegrly visible. To fully analyze such - A 3 Show sessions in range @
trends, it is important to understand the [\ S CopyImage
underlying web traffic. Querying the test log - jeen Bl SaveImage As.
from the graphs allows to quickly retrieve web \ .' W | a Pncrpn N
sessions captured during such moments for zo--d‘T-— oes 75\ B Cmatsmetisl. -

better performance diagnostic. You can also
examine test errors as they are received and
based on this information decide to continue
or to stop the test.

To retrieving sessions from graphs

1. On any graph, select a time range that you
wish to analyze. The graph will Zoom-in on the
selected time range

2. Right-click on the graph and then click
Show Sessions in Range

3. A query builder window will appear with the

. . {CJ Select Sessions from the Test Log . ﬁ‘
Filter by time range box checked (a) and :

Enter selection criteria to query sessions from the Test Log. Leave boxes

From / To boxes to select the time range (b). emply for "al

. iy . . £ ‘ xample: 1-3, 5.
4. Configure any additional search criteria you o S
need. For example, to display only responses Sessions (Example: 12.5.9)
with errors, click Errors. S B E

7|Filter by time range (@

The sessions will be retrieved from the test log

Session lime range

and displayed in the session grid. sent From(s) [1853 & To) 7
Received (Example: 2.5) . (Example: 7.2)
@) Sent or Received
Test Cases (Example: Test Case 1, Test Case 2)

Note: The test log is updated with a one P Ems oo Aot
minute delay. Max Sessions: 1000 [

Ciear [ ShowSessions Cancel

6.2.4.6 Agents and Test Cases Progress Grid

The Agent Progress tab shows a breakdown of some of these parameters between agents. This
tab is only visible when load agents are used in the test.
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Test PI'OgI'ESS £ | Y. Key Performance lndicatols(KPL)l |8] Pages I Bl TestCases| Agents Progress |TestCases Progress
Time 00-02-34 i lterations lterations Requests  Responses :
= MName Users Started Ended Sent Dattiad Errors Timeouts
Users 100
- 50 142 92 6257 6211 0 1]
lterations ... 344
: ; Pwr 50 200 150 8909 8862 0 1]

The Test Case Progress (or TC Groups Progress ) tab breaks down these parameters between
test cases. This tab is only visible when multiple test cases (or TC groups) are used in the test.

Test Progress * | £ Key Performance Indicators (KP1) | [3] Pages | Bl TestCases | Agents Progress | TestCases Progress

Time 00:03:45 |_ lterations lterations Hequests Responses .
2 Name Users Stared Ended Sent Do Errors Timeouts
Users 100
TestCase 1 Y] 225 175 10637 10585 0
terations ... 457
: TestCase 2 |50 228 178 10674 10625 o 4

Both grids display the following columns:

Column Description

Name The Test Case or Agent Name

Users The number of active VUs

The number of active VUs Iterations Started

The number of started test iterations Iterations Ended

Iterations Ended The number of completed test iterations
Requests Sent The number of issued requests

The number of issued requests Responses Received

The number of received responses Errors

Errors The number of errors

Timeouts The number of timeouts
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7 ANALYZING RESULTS

Search the Analyzing Results section

A test is launched from the main tab (a). After test completion, the following steps are performed
automatically:

e A new testresult is generated and saved in the test repository.
e The Runtime Dashboard tab (b) is closed.

e A new Test Result tab (c) is opened

IE2 Main a | % Test Run Dash )| =] 08.28-15:0..@)x ] B) Page Report @x | = Transaction. ) x ]
Z Summary +* Graphs = Details # Errors ¢ |- 28 Show Sessions | @ Create Report @ | €@
® ® 9

You can open multiple Test Result tabs from the Previous Results section located on the bottom
of the Workflow Tree in the Main tab.

Note: It is not recommended to heavily use the multiple Test Result tabs during test
execution because some of the test machine hardware resources will be taken away from the
load generation.

In each Test Result tab , the following views (d) are available (i.e. Summary, Details, Graphs,
Errors). Each of them displays various aspects of website performance information in rich tabular,
graphical and text format. In any of these views, the following additional toolbar commands are
available:

e Show Sessions (e) to select HTTP sessions from the test log using multiple search criteria,
and display them in the session grid for further analysis. For more information, see Querying
Test Log

e Create Report (f) to generate a Load Test Report , a document in a portable format (HTML,
Excel, etc.) that can be distributed outside StresStimulus.
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e Previous results (g) to navigate to the Previous Results section where other test results can
be opened.

Additionally, from a Test Result tab you can open a separate Page Result (h) and a Transaction
Result (i) tab for each webpage and transaction presenting specific performance information related
to individual pages and transactions.

7.1 Opening Previous Results

Each test run creates a separate result set stored in the storage repository. After test completion,
its result opens automatically in the Test Result tab. Each previous result can be also opened in a
separate Test Result tab.

Because StresStimulus stores all test metrics in the test repository, the result of the test that ended
previously will have the same information as test which was just completed.

To load the previous test run results:

1. Select Analyze Results in the Workflow
Tree. The list displaying the result sets of the
previous test runs will appear. Recent test
runs will be on the top.

2. Click Refresh Previous Results on the iy 7
toolbar to make sure that the displayed set of
available previous results is up-to-date

Test Run Comment
Test Run Comment not displyed on the test result

3. To load the selected Result in a new Test G
Result tab, click Open Result or double-click
the Result.

Tip: To close a Test Result tab, click the
x icon on the tab or hit (Ctrl+F4)

4. You can compare multiple previous results
side-by-side in one report. Select the results to
compare by checking corresponding boxes
and clicking Compare Tests on the toolbar.
The comparison report will appear in the
browser

Additional functionality:

5. To rename the selected result, right-click,
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select Rename and type a new name.

6. To change the data storage settings or the
amount of the saved data for subsequent
tests, click the Configure Result Storage
settings on the toolbar.

7. To delete previous results, select them by
checking the checkbox on the left and click
Delete on the toolbar.

8. To quickly add comments to multiple tests
after their execution, select a test and enter
comments in the Test Run Comment
property. The comments are not included in
the test results. You can also edit Test Run
Description property which is included in the
test Summary.

Info: The full list of page properties,
toolbar commands and context menu
options is provided in the User interface
reference -> Previous Results.

Tip for advanced users: By default test
result is stored in a SQL Server CE .sdf
file. You can access it directly using
Microsoft® SQL Server® 2008
Management Studio Express.

7.2 Opening an SQL CE file

In some situations it is necessary to open test result without opening the entire test. For example:

e You have a test folder containing multiple test runs, but you need to share one test run result
with a team member.

¢ You would like to open local test result file generated on an agent.

ANALYZING RESULTS - OPENINGAN SQLCEFILE 267




User Guide v1

To open a standalone test result, from the Analyze Results section, click Import Result on the
toolbar

-

4> Fiddler Web Debugger — Test: e-mall_Stc.ssconfig / Test Case: Test Case 5 |E‘_-@_zz__|

File Edit Rules Tools View Help GET /book StresStimulus E§ GeoEdge

El

\;’i £ Watcher | i FiddlerScript | [ Fitters | El Log | = Timeline
| Ostatistics | HInspectors |  # AutoResponder | \O Stresstmulis | [ Composer
| 5= Main |

« =2E|9 #MARun ¢ 4 Refresh Previous Results {5 Import Result || | Open Result [

@ Record Test Case... WRE] 2015 01 24_16_42_19_ 4t oo :
;)48 Buid Test Case | [ 2015 01 24 15 28 50 1-aokto apemanSQL CE sdi fie) R
i onfigure : _01_24_14_52_23_477_e-mal_5tc =
/F Configure Test 2015 01 24 14 52 23 477_e-mal 5t |
713 2015_01_24_3_52_19_848_e-mall_Stc

Bz Resuts] T DR S

Data Storage Type |Embedded SQL Server CE
b Result name 12015 01 2 .
0 Select a SQL CE Database file to import_ -
— l.’
@kay b Llibraries » Documents » v|4-y || Search Documents P |
Organize * =~ [ e

F
b .7 Favorites El  Arrane Type -

4 - FJesktop e
4 | Libraries
| [> .. Documents | ! Internet Shortcut
B 4. Music | Shorteut
Te [» =L Pictures SQL Server Compa
> !, Videos
—| » & Homearoup
File name: - [SQL CE Database file(sdf) |

—  ——

i '

Open file dialog will appear. Navigate to a necessary folder and open an .sdf file.

After that, a standalone test result will appear in the analyze results section. Double-click it to open
the test report.
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7.21 Opening Agent SQL CE file

If running a distributed test with one or more agents, while using SQL CE as data storage, then
each agent and the controller will have its own SQL CE file.

e The agent's SQL CE file will contain the replayed sessions that the agent initiated.

e The controller's SQL CE file will contain all the final results and calculations, along with replayed
sessions that the controller initiated.

It is sometimes necessary to query the replayed sessions from an agent. If trying to do this from the
controller, you will get the following response in the inspector window.

1 HTTP/1.1 200 OK

2

3 Thi=s request was issued on an agent. Its content can be retrieved from
4 an S5QL CE file located on thi=s agent using the following information:
5 Agent: Pwr

e VU: 011

T Iteration: 001

8

9 For more information, =see
10 <a href=

*0pening an S5QL CE file</a>

To see the request/response info from a replayed session on the agent, go to the agent machine,
open StresStimulus, go to Analyze Results as described here. The .sdf file you are looking for will
be in the folder %My Documents%!\Fiddler2\StresStimulus\AgentTemp\{Test Id}\{Test File}.
The {Test Id} can be found in the {Test File}.ssconfig file in the TestModel/TestConfiguration Testld
node. There will be one .sdf file for every test run with the following format {Test Date}_{Test Run
Name}.sdf, so pick the one that corresponds to your test.

Note: If Test Run Name was empty then {Test File} is used.

7.3 Test Result Tab

A new Test Result tab is automatically created after the test run is complete. It can be also opened
from the Previous Results section. Several results can be opened at the same time.

Test Result tab provide reach functionality to analyze various aspects of application performance
exposed by the test and drill down layers of the stack impacting performance. The following views
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of the test result that can be selected on the toolbar: Summary View, Graph View, Detail View,
Error View, VU Activity View and Waterfall View.

Tip: To switch between two last used tabs, hit Ctrl+Tab. This keyboard shortcut allows to
alternate between the two most recent tabs without using the mouse. Use it when you need
to compare results of two test runs visually.

7.3.1

The Summary View displays key performance characteristics aggregated for the test duration. It
gives a bird’s eye view on your load test.

Summary View

To select Summary View, click Summary (a) on the toolbar.

The test summary includes several subsections that can be expanded / collapsed by clicking the
triangle icon (b).

=52 Main | 01.23-15:0... x]

Z Summary ¥ Graphs = Details [0 Errors FE VU Activity = Waterfall ¢

® Test Summary

FH- #H Show Sessions | il External Report

StresStimulus
b

web load tester 1

¥ Test Name

Test Run Name
Test run description

Result name
Test File name
Script last modified

¥ Test Settings
Load pattern
Complete after (hh:mm:ss)

Warm-up time (5)

¥ Test Run Information

Start time

20VU rumpup

Added delays between pages and iterations in
both test cases

e-mall_2.ssconfig
Friday, January 23, 2015 3:05:22 PM

Step Load - Start with 2 VUs, increase by 2
every 5s until 20 VUs

Reaching max users, after that wait for the
iterations.

0

Jan-23 2015 15:05:45

A list of the Summary View subsections is provided below:
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7311 Test Name
Test Run Optional one-word Test Run Name specified in the Configure Test section. It is
Name used as a suffix following a time-stamp of the test run displayed in the "Analyze
Results" section.
Test run Test description specified in the Configure Test section prior to the test run
description
Result name | The name automatically created for every test run. In SQL CE, a nhame of a .sdf
file.
Test File The name of the test script file
name
Script last The timestamp of the last script modification
modified
7.3.1.2 Test Settings

Load pattern

Steady load pattern with number of VUs or step load pattern

Complete after (hh:mm:ss)

The test primary and secondary completion criteria

Warm-up time (s)

The warm-up time actually used in the test

7.3.1.3 Test Run Information
Start time Test start time
End time Test end time

Test run duration

The test duration in seconds. [End Time] - [Start Time]

7.31.4 Overall Result
Completion Shows whether the test was Completed or Aborted
Status
Pass/Fail Shows whether the test has Passed or Failed
Status
Fail Shows the Failed Conditions that were violated. The following quality parameters
Conditions can be missed:

Page Goal Misses exceeded the fail limit
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e Transaction Goal Misses exceeded the fail limit
e Request Errors exceeded the fail limit

e Request Timeouts exceeded the fail limit

Max User The maximum number of VUs reached during the test. When Constant Load

Load Pattern is selected, it will be equal to the set number of VUs. When Step Load
Pattern is selected, it will be equal to the Max number of VUs or a smaller number
that the test duration limit permits to reach.

Total sent The total amounts of test upload traffic that is equal to the sum of all requests'

(KB) sizes

Total received
(KB)

The total amount of test download traffic that is equal to the sum of all responses'
sizes

KB sent/sec

KB sent per second. Calculated as [Total KB sent] / [Test run duration]

KB KB received per second. Calculated as [Total KB received] / [Test run duration]
received/sec
7.31.5 Test Iterations

Avg. Iteration time

(s)

The average time it took to complete an iteration. Only displayed if all
iterations were completed.

Iterations started

The combined number of test iterations started by all VUs

Iterations passed

The combined number of test iterations completed by all VUs

Iterations failed

The combined number of failed (aborted) test iterations

Incomplete The difference between lterations started and Iterations passed or failed
Iterations
7.3.1.6 Requests
Avg. response Calculated as [Aggregate Session time] / [Total Requests].
time (s)
Requests/sec The number of HTTP transactions (sessions) issued by the load test engine.
It is calculated as [Total Requests] / [Test run duration].
Number of URLs | The total number of recorded URLs
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Total requests
issued

The combined number of requests issued during the test

Request errors

The total number of errors

Request timeouts

The total number of timeouts

7.31.7 Transactions

Avg. response time (s)

Average transaction response time.

Transactions/sec

Average transactions requested per second

Number of transactions

The number of transactions in the test

Requested Transactions

The total number of Transactions requested in all iterations

Transactions with error(s)

The number of transactions with error(s)

Requested Transactions with
error(s)

The total number of Transactions requested in all iterations with
error(s)

Transactions with timeout(s)

The number of transactions with with at least one timeout
request. See Page Timeout for more details.

Requested Transactions with
timeout(s)

The total number of Transactions requested in all iterations with
timeout(s)

Transactions with missed
goal(s)

The number of transactions with missed goal

Requested Transactions with
missed goal(s)

The total number of Transactions requested in all iterations with
missed goal(s)

Slowest Transaction(s)

Up to five slowest transactions. Click a transaction link to open
a transaction report

7.3.1.8 Pages

Avg. response time (s)

Average page response time.

Pages/sec

Average pages requested per second

Number of pages

The number of pages in the test

Requested Pages

The total number of pages requested in all iterations
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Pages with error(s) The number of pages with error(s)

Requested Pages with The total number of pages requested in all iterations with error(s)
error(s)

Pages with timeout(s) The number of pages with with at least one timeout request. See

Page Timeout for more details.

Requested Pages with The total number of pages requested in all iterations with timeout(s)

timeout(s)

Pages with missed goal(s) The number of pages with missed goal

Requested Pages with The total number of pages requested in all iterations with missed

missed goal(s) goal(s)

Slowest Page(s) Up to five slowest pages. Click a page link to open a page report
Errors

Top Up to five most occurring errors. Click an error link to retrieve and display all

Errors

occurrences of this error in the session grid on the left.

7.3.2

Graph View

To select Graph View, click Graphs on the toolbar.

Graph view includes in-depth graphs with load testing metrics demonstrating the performance of a
tested website. It is similar to Runtime Dashboard. It however misses several elements such as
Test Progress Panel, Agents and Test Cases Grid and Ul elements for controlling the test on the

toolbar

e The layout of the Graph view is described in the Layout section.

e Performance graphs are described in the Graphing Performance Metrics section.

¢ Graph commands are described in the Graph Commands section.

Note: Customization changes made in the Graph View will be reflected in the Load Test

report.

e Curve grid data shown below the graphs is described in the Monitoring Performance section.
The final snapshot of the curves' data taken at the test completion is displayed.
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Note: There will be some discrepancies between the values on the curve grids and the
corresponding values in the page and transaction detailed view. The Min, Max and Avg
values on the curve grids are aggregations of the data points collected during the test run.
The data points are the average values during the checkpoint intervals. Such metrics are
primarily collected for monitoring test progress and presenting performance in real time
without waiting for the final results. In contrast, the Min, Max and Avg values on the detail
views are an aggregation of the actual measurements of every occurrence of the parameter.
The detail data is calculated after the test is complete and cannot be accessed during the test
run, but presents a more complete performance picture.

You can fetch load test sessions from the test log as described in Retrieving Sessions from Graphs
section.

7.3.3 Detail View

7.3.31 Layout and functionality
Detail View displays the following types of tabular performance data:

o Page details

Transaction details
¢ Request details

e VU details

e Test Case details

e Agent details

To select Detail View, click Details on the toolbar (a). One to four panel layouts can be selected by
clicking the Layout drop-down (b). Each panel displays a grid with a specific type of performance
data. To select which grid to display in a panel, click the drop-down (c) above it.

ANALYZING RESULTS - TESTRESULTTAB 275



User Guide v1

() statstics | i Inspectors | # AutoResponder | O StresStmuluis | 5 composer | © watcher | G Fidderscrpt |
$E Main | 2014_08_9... x|
: X Summary # Graphs = Details [ Errors § :@5 Show Sessions | i Create Report @ | 3 i
|Pag_e detais a ® | [] One Panel =
# T.C. Host Page - Query EH Two Horizontal Panels Tterations Iterations Incon #
[I] Two Vertical Panels started Completed g:;‘:i
12 |Test.. |btn /bugs.aspx [H Three Panels Oriented Left
14 |Test.. |btnet |/bugs.aspx Hl Three Panels Oriented Right 18 18
13 |Test.. btnet | /bugs.aspx E] Three Panels Oriented Top '1¢# Show Sessions @
6  |Test.. |btnet |/Default.aspx 3 Three Panels Oriented Bottom [E Calimn picker @
Three Horizontal Panels | 1¢ T S
= ) (Le#y  Auto-fit Columns .
[ Three Vertical Panels 14
=] @ Help.. L
EH Four Panels 16 16 E
B Four Horizontal Panels 16 16
[0 Four Vertical Panels 16 16
1 i | Tact 15 ig
() VU details column picker ()
Select columns to display in the grid:
-/ Agent
MIT.C
.|| lterations Started
.|/ | lterations Completed
-[¥]Incomplete Iteration's Request:
[ | lteration (s)
-[¥|Requests
= -[¥|Errors
_-2 E Timeouts
2 -[¥|Browser
B [V Network
= ..[¥|Cache
2
2
= The Virtual User (VU) number
: g
StresStimulus Ent. Controller - An Easier Way to Load Test - v4.0.5333 b
[ ok ][ cance
= All Processes 14/ 14

Tip. When you select the order in the test result detailed view, the system will remember it for
next time. Report configuration persistence helps to preserve users’ favorite settings.

To sort a grid column double-click it.

You can copy selected grid rows and paste the content into Excel. To select multiple rows, use
(CTRL + click) / (SHIFT + click) / (CTRL + A)

Several commands are available in the context menus. To access them, right-click on a grid:
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¢ To show sessions associated with selected grid rows, Click Show Sessions (d). The sessions
will be retrieved from the test log and displayed in the session grid. The number of displayed
sessions is limited by a number entered in the Maximum Sessions box on the dialog displayed
when Show Sessions on the toolbar is clicked. Depending on the grid you selected, sessions
associated with a page, transaction, request, test case or agent can be retrieved.

e To customize grid columns; click Column Picker (e). Column Picker dialog (f) will appear.
Uncheck the columns you wish to hide. Each column description is provided in the area (g)
below. Click OK.

Note: A customization changes made in the Detail View will be reflected in the Load Test
report.

e To Auto-fit column with click Auto-fit columns.

7.3.3.2 Page Details

The Page Details panel displays performance characteristics of individual pages from the end-
user’s perspective, calculated by aggregating its requests.

Note: Page response time includes time for loading all requests. Requests loaded after the
page is displayed (e.g. AJAX requests), as determined by StresStimulus, are excluded from
the page.

Page Details Grid Columns

Column Description

# The page's request number

T.C. The Test Case name

Host The host

Path The page path

Query The query string

Title The page title

Requests The number of requests

Successful The number of times this page was completed successfully
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Iterations

Req. Issued The number of requests issued during all iterations

Avg. (s) The average response time

Min. (s) The minimum response time

Median (s) The median response time

90% (s) The maximum response time after excluding the slowest 10% of page
iterations

95% (s) The maximum response time after excluding the slowest 5% of page
iterations

99% (s) The maximum response time after excluding the slowest 1% of page
iterations

Max. (s) The maximum response time

STD The response time standard deviation

Goal (s) The response time goal

Missed Goals

The number of iterations where the response time exceeded the goal

Errors

The number of iterations with errors

Timeouts

The number of iterations with timeouts

Missed Goal %

% of page iterations where the response time exceeded the goal

Errors %

% of page iterations with at least one error

Timeouts %

% of page iterations where a timeout was registered for at least one request

HTTP Errors

The total number of errors registered during all iterations

Timeouts

The total number of timeouts registered during all iterations

7.3.3.3

A transaction is a custom set of sequential requests or pages representing a complete business
transaction. It is used to determine performance characteristics of a specific business transaction

Transaction Details

that includes several user actions.

The Transaction Details panel displays performance characteristics of individual transactions
(below) from the end-user perspective, calculated by aggregating its requests.
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Transaction Details Grid Columns

Column Description

Transaction The Transaction name

Description The Transaction description

# The transaction's first request number

T.C. The Test Case name

Requests The number of requests in the Transaction

Successful The number of times this Transaction was completed successfully

Iterations

Req. Issued The number of requests issued during all successful and failed iterations

Avg. (s) The average response time in successful iterations. Transaction response time
is an interval between its first session's request and the latest response
received.

Min. (s) The minimum response time

Median (s) The median response time

90% (s) The maximum response time after excluding the slowest 10% of transaction
iterations

95% (s) The maximum response time after excluding the slowest 5% of transaction
iterations

99% (s) The maximum response time after excluding the slowest 1% of transaction
iterations

Max. (s) The maximum response time

STD The response time standard deviation

Goal (s) The response time goal

Missed Goals

The number of iterations where the response time exceeded the goal

Errors

The number of iterations with errors

Timeouts

The number of iterations with timeouts

Missed Goal %

% of page iterations where the response time exceeded the goal
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Errors % % of transaction iterations with at least one error
Timeouts % % of transaction iterations where a timeout was registered for at least one
request
HTTP Errors The total number of errors registered during all iterations
Timeouts The total number of timeouts registered during all iterations
7.3.34 Request Details
The Request Details section displays aggregated performance characteristics of individual
requests grouped by URL. Time characteristics are averaged. Request counts are summed.
Note : If a request timed-out and subsequently failed, it's counted as a timeout.
Request Details Grid Columns
Column Description
# The request number
T.C. The Test Case name
Host The host
Path The page path
Query The query string
Type The request's Content-Type.
Response (s)| The average time to receive the response (TTLB)
TTFB (s) The average time to receive the first byte of the response
Network (s) | The average time between receiving the first and the last byte of the response
necessary for transferring it over the network
Request The average Request Body size
(KB)
Response The average Response Body size
(KB)
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Requests The number of times the request was issued during the test run
Errors The number of the request's failures during the test run
Timeouts The number of the request's timeouts registered during the test run,

Timeout (s) | The timeout settings for this request

STD Response Time Standard Deviation

7.3.3.5 VU Details

The VU Details section displays statistics of the test Iterations executed by every VU.

VU Details Grid Columns

Column Description

VU The Virtual User (VU) number
Agent The Agent name

T.C. The Test Case name

Iterations Started

The number of started Test Iterations

Iterations Passed

The number of Iterations in which all responses were received

Iterations Failed

The number of failed (aborted) iterations

Incomplete Iteration's Requests

The number of requests sent in the last incomplete Iteration

Iteration Time (s)

Average time (s) of a passed iteration

Requests The total number of requests sent in all Iterations
Errors The number of response errors

Timeouts The number of response timeouts

Browser The browser type used by this VU

Network The network type used by this VU

Cache Whether this VU is a new or a returned user
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Test Case and TC Group Details

The Test Case Details and TC Group Details panel displays performance characteristics of test
cases / TC Group calculated by aggregating their iterations.

Test Case Grid Columns

Column Description
T.C. Test Case Name
VUs Number of users running the Test Case

Iterations Started

The number of test iterations started

Iterations Passed

The number of Iterations in which all responses were received

Iterations Failed

The number of failed (aborted) iterations

Incomplete Iteration's Requests

The number of requests sent in the last incomplete Iteration

Requests The total number of requests sent in all lterations
Avg. (s) The average iteration time

Errors The number of response errors

Timeouts The number of response timeouts

Think time Think time settings

Test case delay

Delay after the test case run

Test Case Group Grid Columns

Property Description
TC Group Test Case Group Name
VUs Number of users running the Test Case

Iterations Started

The number of test iterations started

Iterations Passed

The number of Iterations in which all responses were received

Iterations Failed

The number of failed (aborted) iterations

Incomplete lteration's Requests

The number of requests sent in the last incomplete lteration
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Requests The total number of requests sent in all lterations
Avg. (s) The average iteration time

Errors The number of response errors

Timeouts The number of response timeouts

Think time Think time settings

Test case delay

Delay after the test case settings

7.3.3.7

Agent Details

The Agent Details panel displays statistics and performance characteristics aggregated by the

agent.

Agent Details Grid Columns

Column Description

Agent Load Agent name

Start Test start time

End Test end time

Aggregate Aggregate Session Time, the sum of all session response times. The session

(s) duration is the time between when a request is sent and the corresponding
response is received.
Because sessions are occurring in parallel, the Aggregate Session Time
substantially exceeds the clock time.

Max VUs The maximum number of VUs, reached during the test run

Sent (KB) The sum of all requests sizes

Received The sum of all responses sizes

(KB)

Sent (KB/s) | Average upload bandwidth [Total KB sent] / [Test run duration]

Received Average download bandwidth [Total KB sent] / [Test run duration]

(KB/s)

Errors The number of responses with status codes in the 400s or 500s range, or where a

custom error was registered
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Iterations The number of test iterations started

Started

Iterations The number of Iterations in which all responses were received
Passed

Iterations The number of failed (aborted) iterations

Failed

Iteration Average lterations duration

Time (s)

Requests The number of requests issued during the test run

Request /sec| Request rate [Total Requests] / [Test run duration]

Response (s)

Average Response time [Aggregate Session time] / [Total Requests]

7.3.4 Error View

To select Error View, click Error on the toolbar (a).
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Every request issued during the load test receives one or three flags: Passed, Failed with Error and
Failed with Timeout which is determined as follows:

1.

a. Failed with Error: The response came back before a given timeout, but it violated a

custom validator's criteria or has a failing code of 400 and above.

b. Failed with Timeout: The corresponding response did not come back before a given

timeout.

c. Passed: None of the above. This request is considered successful.

Error View displays responses with errors and timeouts. A panel shows information about failed
request instances grouped by a Test Case (b) and a request number (c). Below is the example
displaying 19 errors of the request # 38 in the TC Group 1. This request failed 8 times during
iteration 1 and 11 times during iteration 2. Failing users are displayed in the VU column (d). To view
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the selected error, double-click it or right-click on a grid and click Show Sessions (e). The sessions
will be retrieved from the test log and displayed in the session grid.

For quick error analysis, select a row, right-click and select Compare with Recorded (f). The

system will determine which user in which iteration encountered this error and then will display a
tree which compares all replayed sessions for this user's iteration with the recorded sessions. This

can help to discover preceding and subsequent errors and find out the root cause of the error

faster. Another troubleshooting option is in the error view is right-click on the error and select See
Waterfall (g) for this VU iteration.

7.3.41 Error Details Grid Columns
Column Description
# The request number
Agent The Agent name
Iteration The lteration number
VU The Virtual User (VU) number
T.C. The Test Case name
URL The URL
Description The error description
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The VU Activity Chart shows the activity of
every VU associated with the load test. It
allows to visualize the VU activity and how it
relates to other VUs actions. Specifically, it
shows which test case and iteration each VU
was executing, on which load generator it was
emulated and what other VUs were executing
at the same time. Because this information is
depicted on the timeline, it helps to isolate
performance issues by seeing how load
patterns and test case concurrences correlate
with slower test iterations. You can further drill
down every test iteration to display a waterfall
chart corresponding to this iteration which
displays activity detailed on the level of
individual pages and requests.

Info: The VU Activity Chart is available
only after the load after has finished
running.

The example of VU Activity chart is provided
on the right:

o Vertical axle shows VUs (a).

e VUs 1-250 were emulated on a controller
(b); VUs 251-500 were emulated on the
agent (c).

e Horizontal axle (d) is the timeline. Test
duration was a little longer than one hour.

e During the first 22 minutes, both, the
controller and the agent, where ramping up
VUs to the full capacity of 250 VUs each

(e).
e To zoom-in to a specific VUs/lterations

range, select an appropriate rectangular
area (f).

e Each VU is depicted by a set of horizontal
bars, each of which represents single test

£ Summary 5 Graphs = Details @8 Errors £ VU Activity % Waterfall § |[71- 21 Show Sessiens | @ Extemal Repent - § | <
VU Activity
]
o n w2 w41 w3 ® 150 o =
o] .
= = == e mmm = e e e
=
e
- —_— e —— e ) e
b =
iU 261
eration: 1
- Start: 00:49 ®
J 2 End: 05:54 _ =
> Duration: 205,16
agent: Powere % View Wat Dok-Cick
Test Case: Long Shopping Cor rfalls  Ctri+Dbl-Click
¥ Co Recorded
Help.
—
Un-Z:
in-Zoom [ —
Copy Image -
Save Image As
Print Graph
22 9 Help.. °
=

i Man | or2e-181 x|
Z Summary % Graphs 2 Details [ Errors fE VU Activity = Waterfall § |[7- 2 Show Sessions

VU Activity

VUs

| 016
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iteration.

The length of a bar indicates how long it
took to complete the iteration. Breaks
between the bars (g) represent delays after
the test cases.

The bars are color-coded. Each test case is
assigned two unique colors. One of them is
used for even iterations (h) and another one
is used for odd iterations (i) (alternate
coloring). For example, VU 251 and 256 (j)
executed the same test case. Also, areas 1,
2 and 3 display how the first three iterations
where executed by VUs at different times.

To display details of each test iteration,
mouse over its bar. The tooltip (k) will
display the following information:

o VU number

o lIteration number

o lteration start and end time
o lteration duration

o Agent name

o Test case name

Generating Test Iteration Waterfall

To display a waterfall of an iteration, Dbl-
Click its horizontal bar, or right-click (I) and
select View Waterfall.

You can compare waterfalls of two
iterations. To do so, after selecting the first
waterfall, navigate back to VU Activity view
and Ctrl+Dbl-Click the second iteration bar,
or right-click it (I) and select Compare
Waterfalls.

Other Commands:

To zoom-out, right-click (m) and select Un-
Zoom.

For additional context menu commands,
right-click and select Copy Image, Save
Image or Print Graph Image.
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7.3.6 Waterfall View

[Ent[SP]

One of the most effective tools for evaluating the performance-related user experience of accessing
a webpage is a Waterfall chart. It depicts a timeline diagram of requesting and loading page
resources . Waterfall charts are broadly used by performance engineers to granularly analyze
factors impacting page responsiveness. It gives full visibility into every single piece of content that
is downloaded from the server. Not only does it present all the resources, but it shows them in
sequence on the timeline with indication when every request was issued and when every response
was received. As a result, the duration of each load is clearly visualized in the context of other
activities on the page. This allows to easily pinpoint bottlenecks on slow webpages.

In StresStimulus, waterfall charts are extended beyond analyzing a single page and single user
experience. You can analyze two waterfall charts of a test iteration, page or transaction side-by-
side in conjunction with KPI of a website with given load. Each of charts depicts a timeline of
loading the iteration / page / transaction by any VU during any iteration of a load test.

This provides the following benefits:

1. Helps to visualize the impact of different levels of the server load on individual requests and
overall user experience.

Example: in a load test with user ramp-up, compare waterfall chart for VU1 on the first iteration
(light load) and on the last iteration (heavy load). Determine which requests are affected by a higher
load. Recognize if load-related delays are in the server processing or on the network side.

2. Helps to better understand and or audit result of a load test.

Example: on a load test report, a page response time seems to be too high. To clarify this issue,
analyze waterfall charts to determine on which processes most of the response time was spent.
Such analysis can rectify incorrect expectation and provide the insight to the web system behavior.

3. Helps to better evaluate application scalability and isolate bottlenecks.
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Example: a load test report indicated that a transaction becomes slow when a certain load level is

reached. To further narrow down the problem area, analyze the transaction waterfall to determine a
processes or request causing the most delays.

The waterfall view of the test result displays all requests in a test iteration. Page and transaction
sub reports described in the Page and Transaction Result Tab section also have waterfall views
which display fewer requests, limited to a single page or transaction, but otherwise are very similar

to the test result waterfalls. A description of waterfall charts provided in the subsequent pages of
this section applies for test, page and transaction waterfalls.

7.3.6.1 Single Waterfall Chart

To select Waterfall View, click Waterfall (a) on
the toolbar.

i Main | B 2014_12_1... x| B vour store
Z Summary i Performance 2 Latency !

)‘o #2. fransla... X ‘ a

By default, Waterfall includes one panel (b) to

displays a chart for a selected VU (c) and
iteration (d).

vu: L

Iteration: |1

1 Fa'es % % Failures =] Requests = Waterfall

% [C] Compare @ Refresh ¢

Unsync @

Os 021s 043s 064s 085s 107s 128s

15s 171s  192s 214s

| —— ]

translate_a/l
Start: 0438 s
TTFB: 0.618 5|
End: 0618 s

On the chart, the vertical axle (e) displays

requests, and horizontal axle (f) displays the "
timeline.

Request bars depict with green horizontal e
area (g) representing server time and a blue
area (h) representing network time.

Ao

To display request details, mouse over its bar. : =
It turns yellow (i) and a tool-tip displays the

request name and the following timing
information:

. Start: 46.08s; End: 68.25s; Agent: Powere; Users: 25.55; Requests/Sec: 47.03; Avg. Respanse (s):
0.28: KB Received/Sec: 471 67: Pending Requests: 14.82

‘Tesl KPI snapshot at the time of the waterfall

Start - the time of issued the request
TTFB - the time of receiving the first byte
TTLB - the time of receiving the last byte

End - the time when the resource was
downloaded

All times are measured from the moment of

issuing the first request in the page /
transaction.

To access the content of this request, double-
click it and a session inspector will open in a
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new tab (j) (see Inspecting Sessions).

To evaluate positioning of request/response
events of page/transaction resources on the
timeline, click the appropriate point in the
graph panel and a vertical and horizontal red
line (k) crossing this point will appear.

Session errors and timeouts are also color-
coded (I). Sessions with an error or timeout
are displayed as orange bar. The tool-tip
displayed on mouse over displays its error or
time out status (m).

Woaterfall, Test Case: estore-
sample.stresstimulus.com, VU: 93, Iteration: 1

s 506s 1012s 1518s 2024s 253s 30365 35435 4049s 45555 5061s

Jcomputers #34 ‘

To identify a specific request, look for its : e
request URL or a session number (n). ' S ioge L

Start: 0.19s: End: 50.79s: Agent: Local: Users: 200; Requests/q TTLB: 161285 bponse (s): 3.64;
KB Received/Sec: 1.173 41: Errors/Sec: 5.9: Per End: 28 7465

Timed Out .

&

To put the waterfall in the context of the load test, a key performance indicator snapshot (1) taken
during the time of the waterfall is displayed on the bottom. it includes the following parametersStart,
End - waterfall beginning and ending timestamps on the test timeline.

e Start, End - waterfall beginning and ending timestamps on the test timeline.
e Agent - The name of the Agent where the waterfall was captured.

e Users - The number of instantiated and active VUs, iterating trough their respective test cases.
Some VUs can complete the test earlier than others and become inactive. VUs which
completed all their iterations before the test end are excluded from the active user count. If the
test is configured to complete only after all VUs complete their iterations, then the User graph
will show gradual declining the number of VUs at the end of the test.

e Req/Sec - The average number of requests being sent per second.

¢ Avg. Response(s) - The average response time of the sent requests. Every datapoint on the
response time graph reflects the average value during the checkpoint intervals. If no
responses were received between two datapoints, the response time cannot be determined,
so such datapoints are skipped to reflect an accurate response time curve.

o KB Received/Sec - The average number of bytes received per second.

¢ Pending Requests - The average number of pending requests. Pending requests are those
that are issued but the response is not yet received by StresStimulus. Generally, the greater
number of pending requests indicates slower server response. This parameter can be used to
gauge performance change in several tests runs.
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To select a different VU / iteration, adjust information in the numeric text boxes (c) and (d).
Sometimes, you may also need to click the Refresh button (m).

Note: In order to generate a waterfall chart, session content must be saved in storage
accessible from the controller. This information is available in tests that ran from the
controller without agents . In distributed tests , when SQL Server is used as storage, this
information is also available on the controller. However, in distributed tests with SQL Server
CE-based storage, the sessions initiated on the agents are stored on the agents. You still can
create waterfall chart on the controller, if Save sessions from agents property in Configure
Test -> Test Result Storage section is set to Yes (default), because this setting will force
replicating necessary data from the agents to the controller.

7.3.6.2 Waterfall Chart Commands

Several commands are available to customize vt ] reraton: il ElCompare. @ metreh ¢
waterfall charts:Zoom / Un-Zoom — .

02fs 03s 0338s 047s 056s 064s 073s 081s 09s 098s 107s

INE

e Tozoom-in on a graph, select a rectangular
area (a) where you wish to zoom. Vertical
and horizontal scroll-bars (b) will appear. —

e For additional zooming, select a rectangular 1
area again.

e To undo to last zoom, click the minus icon
on the scroll bars (b).

e To completely remove zoom, right-click and
select Un-Zoom (c).

«| Auto-Synch
ipsfiaue]| v | Diagonal Scrolling @
1@ Un-Zoom @@

Copy Image
il Save Image As... .
Print Graph... —

Compare With Recorded

Diagonal Scrolling

Because a waterfall has a "diagonal" shape,
vertical scrolling can move all request bars
outside the visible area of the chart. To bring
them back, additional horizontal scrolling is
necessary which complicates this operation.

To solve this issue, the ratio of horizontal
scrolling to vertical scrolling is set, so the
request bars are always visible. This method
is called Diagonal Scrolling.

To turn Diagonal Scrolling off, right-click and
un-check the Diagonal Scrolling box (d).Other
commands (e):

e CopyImage

e Save Image as
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e Print Graph

7.3.6.3 Dual Waterfall Chart

Two charts can be displayed side-by-side to
compare waterfalls of any two VUs during
selected iterations.

To turn-on the dual Waterfall view, check the
Compare box (a) on the toolbar. The 2nd pair
of numeric text boxes (b) will appear. Select
the 2nd VU / lteration. The second panel (c)
with the graph will appear on the right.

Note: Sometimes you need to click
Refresh (d) on the toolbar after you
change a VU or iteration.

The initial timeline of the two charts has the
same scale for easier comparison. Example
on the figure: transactions on the left and
right charts completed in 0.7 and 5.48
seconds respectively. Both charts will display
a 5.48 seconds timeline.

A snapshot of KPI of the time of the page /
transaction request will be displayed below
each waterfalls (e). For example in the figure:

¢ the left waterfall took place when an
application under the test was accessed by
2 users with hit rate 14.92 reqg/sec

o the right waterfall took place when an
application under the test was accessed by
12 users with hit rate 35.6 reqg/sec

To swap the charts, click the Swap button (f)
on the toolbar.

£ Main [ 11.01-18:54... % | B Your store.... x|

I Summary  Performance Eulity 1 Failures % 5 Failygs <4 Requests & Waterfall © | Show Sessions < @
| Compare

VU1 3 Reration: 1 %

7] Aute-syncn @
v| Diagonal Scrolling

Un-Zoom

|8 copyImage
I |8 SavelmageAs..
| |4 PrintGraph contentimages.

Users 2. Requests/Sec: 1492, Avg Responses) 024 Users 12 Request:
@  <EReceved/Sec 14243; Pending Requests: 2 @ K5 Recsived/Se

VU 1 3 neration: 4 % @ Refresn ¢ |[¥lAuto-Synch & @)

ests/Sec: 35.6;_Avg. Response (s) 041

36443 Pending Requests: 13
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Auto-Synch mode

By default, the scrolling and zooming in the charts is synchronized. When you zoom or vertically
scroll either of the charts, the opposite chart will automatically keep the same vertical zoom / scroll
position, so the corresponding requests in both charts are always aligned.

To turn Auto-Synch mode off, un-check the Auto-Synch on the toolbar (g) or right-click and un-
check the Auto-Synch box (h). After that, you can zoom and scroll charts independently.

7.3.7 Finding Hidden Errors
[Ent[SP]

Depending on the application, in some cases, the application starts returning HTTP errors in the
response when the server load gets too high. For example, with too many concurrent requests, the
application's database begins throwing connection timeout errors.

Usually, HTTP errors have an error response code, such as 500. In this case StresStimulus will
report this response as an error. However, in some instances, the response code is 200 (means an
successful response) and the response body has some error text. In this case, StresStimulus will
not be able to determine this response as an error and therefore it is considered as a hidden error.

In order to expose these hidden errors, you can compare a replayed iteration with the recorded test
case. There are two ways of doing that:

1. Open the VU Activity View (a) and right click on the desired VU and Iteration (b) to investigate.
Right click and select Compare With Recorded (c).
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355 Main | 9.2016_01 2. x|
Z Summary ¥ Graphs =5 Details @ Errors = VU Activity = Waterfall ¢
VU Activity

00:00 00:20 00:40
1

. View Waterfall Dbl-Click
= Compare Waterfalls  Ctrl+Dbl-Click
E v/ Compare With Recorded @
= o Help.

2. Open the Waterfall chart (d) and select the desired VU (e) and lteration (f) to investigate. Right
click and select Compare With Recorded (g).
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| 9.2016_01_2.. x|
Details @ Errors = VU Activity = Waterfall

Y
-

i
L}

FH- 2 show Sessions
Auto-Synch <&

)
W

[] Compare & Refresh §

Waterfall, VU: 22, |teration: 1

Os 45s 901s 13518 18.02s 22523 27.03s 3153s 3
HHE
/bootstrap-glyphicon... ¥2|

) Auto-Synch

Jauth #3 i s
) Diagonal Scrolling

1550 #4

IAuthnEngine #5 Un-Zoom
/UserPassword #6 Copy Image

Ibootstrap.min.js 8
liquery.cockiejs ¥7
/UserPassword #3
/S50 #10

JPOST #11

L LEE 2 EE

Save Image As...
Print Graph...

Compare With Recorded .

fauth #12

In either case. a verification tree (h) that shows a comparison report between the recorded and
replayed iteration will open. It is similar to verification.

ANALYZING RESULTS - TESTRESULTTAB 296



User Guide v1

352 Main | Bl 9.2016.01.2.. x|+ Compare x | B 8.2016_01_2
4p Back To Main | Waterfall, VU: 22, Iteration: 1

Sessions actorVeriﬁcation|
d» = | @ |$ 23 URLs ¥ 0 Errors A 6 Warnings % 0 Notifications @
e~

éw“" #2. [css/bootstrap-glyphicons.css

G #3. fauth

|_:'E|-@V #4. fidp/profile/SAML2/Redirect/SS0?SAMLRequest=fZ INb8wWDIb%2FSpV7ST%2E
G #5. fidp/AuthnEngine

él-;y’ #6. fidp/Authn/UserPassword

[-;43 #7. Response size 0 bytes is significantly different from the recorded size 1938 bytes:
[-;3& #3. Response size 0 bytes is significantly different from the recorded size 25563 bytes
[-i-,-;f’ #9. fidp/Authn/UserPassword

|_:'F|§;” #10. fidp/profile/SAML2/RedirectfS50

ii'lvf #11. /[Shibboleth.sso/SAML2/POST

I.'-;B'@{ #12_ fauth

Gl #13. Jauth/

é& #14. Redirectto a different URL: /

M #15 Jpeople/edil19873

[J'Enf #16. [css/bootstrap-glyphicons.css

[-i-,_h #18. Response size 0 bytes is significantly different from the recorded size 7086 bytes
@3 #17. Response size 0 bytes is significantly different from the recorded size 185 bytes:
[4‘4;3 #19. Response size 3773 bytes is significantly different from the recorded size 6628 by
Gl #20. [people/submit

é,;f #21. [people/searchfid/19873

fn

7.4 Page and Transaction Result Tab

Page Result (a) and Transaction Result (b) tabs | = oo 1 ]G o @ | B e asplx |
dISp|ay performance CharaCterIStICS Of a Slng|e X Summary '-“'Gghs {Ull Details ® Errors @ |EB- @I Show Sessions | [l Create Report @ | @
page or a transaction registered during a L RM: T —————
particular test run. You can open these tabs detats |1 @[ Test . |12 232 2784 1777 Jozss |14e
from the Test Result tab (c) in one of 3 ways: S A P o
1. Page Details grid (d) and Transaction Details .
grid (e), located in the Detail view (f) on the P ®
Test Result tab, display hyperlinks to all S TC el s Eahas Qi s DR i R s Eatone iRy
pages (g) and transactions (h). Click a Gtk 6 Test.. binet /Defau.. 7 22 1624
hyperlink to open the corresponding Page T BT . = z
Result or Transaction Result tab.
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2. Summary view (i) on the Test Result tab
displays hyperlinks to up to 5 slowest pages (j)
and up to 5 slowest transactions (k). Click a
hyperlink to open a Page Result or Transaction
Result tab.

£ Main | 08.20-11:4... x| 5 Qrder x| B /pefaultaspx x|

% Summary ¥ Graphs =l Details [/ Errors ¢ |FH- 2 Show Sessions | [ Create Rep

~ Slowest Page(s)

Test Case 1: #6. /Default.aspx 1.596
Test Case 1: #14. /bugs.aspx 0.654

. Test Case 1: #16. Jedit_bug.aspx 0.579
Test Case 1: #35. /edit bug.aspx 0.382
Test Case 1: #36. /edit bug.aspx 0.34

~ Transactions

Total transaction requests 464
Transaction errors (4]
Transaction timeouts o
Missed goals 16
Transactions/sec 5.897
Avg. response time (s) 1.717

~ Slowest Transaction(s)
Test Case 1: Login 1.777

3. Page section (l) and Transaction section of
the Curve Grid located in the Graph View (m)
displays links (n) to all pages and transactions.
Click a hyperlink to open the corresponding
Page Result or Transaction Result tab.

The following views (0) can be selected on the
toolbar:

e Summary View
e Performance View
e Latency View
e Failure View
o Failure % View
e Requests View
e Waterfall View
To go back to the Test Result, click Back (p).

i Main | 2014_00_2.. x|B) /Defaultaspx x|

T Summary % Graphs = Details 0 Errors @ |FH- 28 Show Sessior

Key Performance Indicators (KPI) '] [

100

80
60 -
40
20

0-

02:10 04:20 06:30 08:40

[pages

100

80
40-

Visible _Parameter Color _Range — Min
» Graph Key Performance Indicators (KPI) (6)

~ Graph Pages (9)

g

&

y

| & |

|uses @ |100 4

| Test Case 1: #1. .. | g |10 |o.03s |
| Test Case 1: #6. ... | —t— 10 |0.466
EMTES’[ Case 1: #6. btneUDefauIt.asp_"ﬂ.BS .

TeStCase 1: #14... | e——| 10 |0.229
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33 Main B 2014_12_1...

Page Summary (5)StresStimulus

To retrieve page or transaction sessions from
the test log, click Show Session (q) onthe
toolbar. The Query Log dialogue with pre-
populated session range and the test case, will
open. Click Show Session. Session grid will
display the result,

% |5 Addtocat.. x|[ Yourstore.
Z Summary “* Performance 9 Latency ! Failures % % Failures & Requests ’iwaxeﬁall

@ 3 show Sessions @

7.41

Summary View

Summary view lists page or transaction basic performance metrics and failures. To select Summary
View, click Summary on the toolbar.

The Summary includes several subsections that can be expanded / collapsed by clicking the

triangle icon.
7411 General
Result name Optional one-word Test Run Name specified in the Configure Test section. It is
used as a suffix following a time-stamp of the test run displayed in the "Analyze
Results" section.
Test run Test description specified in the Configure Test section prior to the test run.
description

Test File name

The name of the test script file

Start time Test start time

Name The page or transaction name

Description The page or transaction description

Test Case The test case name

Number of The number of recorded URLs in the page or transaction
URLs

Title The page title

Host The host

Path The page path
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Query The query string
7.41.2 Performance Metrics

Iterations The number of page or transaction iterations started

Requests The number of requests in the page or transaction

Avg. response time The average response time (s)

(s)

Min. Response (s) The minimum response time

Median Response (s)| The median response time

Max. Response (s) The maximum response time

Std. Dev. The response time standard deviation

Fastest 90% (s) The maximum response time after excluding the slowest 10% of page
iterations

Fastest 95% (s) The maximum response time after excluding the slowest 5% of page
iterations

Fastest 99% (s) The maximum response time after excluding the slowest 1% of page
iterations

7413 Failures

Goal (s) The page or transaction response time goal

Missed Goals The number of iterations where the response time exceeded the goal

Errors The number of iterations with errors

Timeouts The number of iterations with timeouts

Missed Goals % % of iterations where the response time exceeded the goal

Errors % % of iterations with errors

Timeouts % % of iterations with timeouts

Error requests The number of error requests registered during all iterations

Timeout requests | The number of timeout requests registered during all iterations
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7414 Screenshot
Displays the page screenshot if it is exists.

7.4.2 Performance View
[Ent[SP]

Performance view presents a page or a transaction response timeline and its changes, depending
on the number of emulated VUs. It features 5 curves: minimum, average and maximum response
time, goal and number of VUs.
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i Main | B 08.25-12:35... x| /Defaultas... x| S’ Order x |
Z Summary ¥ Performance ! Failures % % Failures =] Requests ¢ = Waterfall ¢ |3 Show Sessions <&

Page Performance

4
g [
ol |
o~ |
16 W | - 80
o |
Users . . = ’|

o Value: 52 ~ / [ 4|\‘

@ ol At 0420 s ;,'.' ....... H Simid G .I;'\ ...... / +——1 60

.E s | i [

- M\ - .r H‘/ﬂ". |II I". |"I lll |'I | E
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' Avg. Response Time
o = Value: 4393 s. =
. At: 04:20 5
01 T | D
02:10 04:20 06:30 08:40
—=— Avg. Response Time —— Min. Response Time -—— Users —— Goal

—— Max. Response Time

Performance view graph helps to analyze scalability and to determine how many virtual users the
page or transaction can handle. For example, to determine how many users can be handled to

meet the goal of 5 seconds in at least 50% cases, follow these steps:

Find an approximate point of intersection of Avg. Response Time curve (green) and Goal curve
(navy blue).

Mouse over it to determine its timestamp (04:20)

Find a point with the same timestamp on the Users curve (blue) and note the number of users
reached this point (52)

1.

ANALYZING RESULTS - PAGE AND TRANSACTION RESULT TAB 302



User Guide v1

This page can handle 52 concurrent users to meet the page response goal of 5 seconds in at least
50% cases.

7421 Graph Context Menu

Multiple commands are available to customize graphs and access graph information. Some of them
are located in the context menus exposed when right-click on a graph or a curve.

Graph commands

[Key Performance Indicators (KPI) -

1. To zoom-in on a graph, select a time range 100
that you wish to zoom. ¥ i oo Al
80~ =, Un-Zoom One
2. To zoom-out one step, click Un-Zoom One. Unhide All Cuves @
. . = ow sessions in range
To remove zoom, click Un-Zoom All. st 2 i“ : 2
sl = opy Image
. . o @l Save Image As.. | ]\ \
3. To stop time auto-scrolling, scroll to the left. | 1 ] 13 vmcan. @ [ -I‘ﬂig
/ \I | :I |
To resume time auto-scrolling, scroll to the 20t 8 xpon Groph 1. otk
right. s

4. To show hidden curves, click Unhide.

5. Other commands:

O
= Copy, Save, Print Graph
Image
= Export Graph datapoints
7.4.2.2 Graph Curve Context Menu

Multiple commands are available to customize graphs and access graph information. Some of them
are located in the context menus exposed when right-click on a graph or a curve.

Curve Commands

100

To access curve commands, mouse over a
. . 80
curve and then right-click
1. To hide all but the selected curve, click “ @
"Hide". 40 Hide All but This @
2. To hide / unhide specific curves, check ~ i /\/\ /\
/uncheck corresponding Visible boxes in the " e ® ‘qf
curve grid. o sl A i

04:50 05:00 05:10 05:20
3. To unhide all curves, in the graph context
menu, click Unhide All.
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4. To highlight a curve, click its name in the
curve grid or mouse over it in the graph.

5. To copy or export core data, click Copy or
Export.

7.4.3
[Ent[SP|

Latency View

Latency view presents a page or transaction
response time breakdown between Latency
and Server Time. The latency (or network
time) is a portion of the response time
attributed to the network delays, necessary for
server responses to reach the client.

It depends on several factors, such as the
response size, network bandwidth, server and
client global and network positioning on the
Internet. Latency view graph displays the
following elements:

a) Latency area
b) Server Time area

c¢) Total response time = Server Time
+Latency

d) User curve

In slow pages and transactions, the total
response time breakdown helps to determine
whether the slowness is caused by the server
processing or by the network latency.
Resolving each of these two bottlenecks
entails very different performance engineering
steps. To address high latency consider the
following measures:

o Decrease server response size by
optimizing the application and / or using
compression.

¢ Reduce the number of network round-trips.
e Increase network bandwidth.

o Move the server geographically closer to
the clients use CDN.

= Summary # Performance (. Latency | | Failures

silures & Requests = Waterfall § |3 Show Sessions 4
[Transaction Latency/Server time breakdown

Transaction Latency/Server time breakdown

Response Time (s)
o

00:22 00:45 01:07 01:30
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e Use client caching.

7.4.4
[Ent[SP]

Failure and Failure % view presents a page or a transaction failure rate on a timeline and its

Failure View

changes depending on the number of emulated VUs. Four curves are displayed: errors, timeouts,
users and missed goals. This view can be used to answer many performance related questions
regarding quality of service as a function of load.

£55 Main

Z Summary

| 2014 09.5.. x|B

« Performance ! Failures % % Failures =] Request: = Waterfall ¢ |28 Show Sessions €@ ¢

100 -

% Occurrences

60

40 -

i

Page % Failures

Missed Goals

At0130s @

Value: 26.667 %

Users .

Value: 18

At 01:30 s

—— Errors

Timeouts

oo~ 100

e L T

- 60

- 40

- 20

—— Users =—e— Missed Goals

slasn

Failure view’s graph helps to analyze scalability and to determine how many virtual users the page
or transaction can handle.

ANALYZING RESULTS - PAGE AND TRANSACTION RESULT TAB

305




User Guide v1

For example, to determine how many users can be handled to meet the response time goal in at
least 75% cases, follow these steps:

1. Find an approximate point of intersection of Missed Goal curve (navy blue) and 25% failure
rate.

Mouse over it to determine its timestamp (01:30)

Find a point with the same timestamp on the Users curve (blue) and note the number of users
reached this point (18)

This page can handle 18 concurrent users to meet page response call it, at least 75% cases.

Note: Failure view is available only if a page or transaction has at least one error, timeout, or
missed goal occurrence.

7.4.5 Request View

The Request View displays aggregated performance characteristics of each request related to a
page or transaction in tabular form. Time characteristics are averaged. Request counts are
summed.

Note : If a request timed-out and subsequently failed, it's counted as a timeout.

7.4.51 Request Grid Columns
Column Description
# The request number
T.C. The Test Case name
Host The host
Path The page path
Query The query string
Type The request's Content-Type.
Response (s)| The average time to receive the response (TTLB)
STD Response Time Standard Deviation
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TTFB (s) The average time to receive the first byte of the response

Network (s) | The average time between receiving the first and the last byte of the response
necessary for transferring it over the network

Request The average Request Body size

(KB)

Response The average Response Body size

(KB)

Requests The number of times the request was issued during the test run
Errors The number of the request's failures during the test run

Timeouts The number of the request's timeouts registered during the test run,

Timeout (s) | The timeout settings for this request

7.4.6 VU Activity View

I:I:l i Man | B 0126-18:18... x |7 Checkout x|

E Summary # Performance & Latency ailures Failures = Requests [E VU Activity = Waterfall §

The VU ACtiVity Chart for a page or a VU Activity, Transaction: CheckQut
transaction shows on the test timeline which
VUs requested the page or executed the ™= -
transaction on different test iteration. It also
shows on which agent it was emulated.

VUs

The VU Activity Chart helps to isolate o ®
performance issues by showing how load
patterns and VUs concurrences correlate @
with slow pages / transactions. You can o
further drill down every page / transaction to
display its waterfall, which breaks it down to
the level of individual requests.

An example of a transaction VU Activity
chart is provided on the right:

e Vertical axle shows VUs (a).

e VUs 1-250 were emulated on a controller
(b); VUs 251-500 were emulated on the
agent (c).

o Horizontal axle (d) is the timeline. Test
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duration was a little longer than one hour.

To zoom-in to a specific VUs/Iterations
range, select an appropriate rectangular
area (e).

Each page or transaction associated with
a VU is depicted by a sequence of
horizontal bars colored to highlight the
alternate iterations: iterations, 1,3,5... are
dark green (f); 2.4.6... are light green (g).

The length indicates how long it took to
complete the page or transaction on this
iteration.

To display details of each page
/transaction, mouse over its bar (h). The
tooltip (i) will display the following
information:

o VU number

o lIteration number

o lteration start and end time
o Page/transaction duration
o Agent name

o Test case name

Generating Test Iteration Waterfall

To display a waterfall of a
page/transaction, Dbl-Click its horizontal
bar, or right-click (j) and select View
Waterfall.

You can compare waterfalls of two
iterations. To do so, after selecting the
first waterfall, navigate back to VU
Activity view and Ctrl+Dbl-Click the
second iteration bar, or right-click it and
select Compare Waterfalls.

Other Commands:

To zoom-out, right-click (k) and select Un-

1 Main | 88 0126-18:16... % |5 Chedout x]

Z Summary  Performance & Latency | Failures ailures & Requests [E VU Activity = Waterfall ¥

VU Activity, Transaction: CheckOut

I =]
00:00 0117 2% 0352 0510 062 745 0902 1020 11:37 1256
241

— ViewWaterfall @ Dbl-Click 4
Compare Waterfalls  Ctrl+Dbl-Click
— 3
—— 7 Help.

8 280}
J > —

VIU: 286 .
& T s ] Iteration: 1
Start: 08:08
Copy Image End: 12:25
Save Image As... Duration: 256.385
Agent: Powere
Test Case: Long Shopping

NN
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Zoom.

e For additional context menu commands,
right-click and select Copy Image, Save
Image or Print Graph Image.

7.4.7 Waterfall View
[Ent[SP]

Waterfall View in page or transaction sub report, as compared to Waterfall View in a test result,
displays fewer requests, limited to a single page or transaction, but otherwise they are very similar.
Waterfall View in a test result is described in the Waterfall View subsection of the Test Result Tab
section.

This section applies for test, page and transaction waterfalls.
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7.5 Querying Test Log

During test execution, StresStimulus records 55 van |8 204 065 %] ®
HTTP Sess|on |nformat|0n |nt0 the test |Og X Summary &3 Details 5 Graphs 8 Errors 9  [F)- |38 Show Sessions | [ Create Report ¢ ;
WhICh |S Stored |n the test repOSItory along (&) Select Sessions from the Test Log ‘Sﬂowsessiov\ssem/recewed during the displayed time range
. ! ®
W|th metadata The Metadata |nC|udeS Er:ts‘;sfslrelzt{ﬁn criteria to query sessions from the Test Log. Leave boxes
information, such as VU number, iteration " —
. S (Example: 1-3, 5. 9)
number and test case name, which help to i S e i
find session information quickly. To display Sessions:  1.620 Erample 13.5.9
necessary replayed sessions in the session Oriy responses with: ] Sucoess [ Enors ] Timeouts @)
grld V| Filter by time range [ ]
Session time range
1. Click Show Sessions located in the Test el e e
Result tab toolbar. @ Sentor Fecsived
2- A query builder WindOW pops up. Test Cases (Example: Test Case 1. Test Case2)
Agents. (Example: Local. Agent1)
3. Each search criteria, such as VUs, M Sessions: [0
Iterations, Sessions, Test Case and Agent
. . Clear Show Sessions Cancel
names, has its own designated text box. e |

a. Multiple numeric values or ranges can be
combined in each text box. For examples: for
VUs, lterations and Sessions use format 1-3,
5,9;

b. Multiple names should be separated by a
comma. For example, for Test Cases and
Agents, use format Name1, Name2

Tip: Leave textboxes empty to broaden
the search.

4. For responses with Successes, Errors
and/or Timeouts: check 1 or 2 or 3 boxes.
Checking all or un-checking all will render all
sessions.

5. You can select sessions sent within a
specific time range, received within a specific
time range or combination of thereof.

= Check the Filter by Time
Range box

= Select Send, Received or
both
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= Enter the time range into the
From / To boxes in seconds
from the beginning of the test

Tip: The easiest way to enter retrieve
sessions sent or received during certain
time intervals it to query the test log from
the graphs ( see Refrieving Sessions
from Graphs).

6. Click Show Sessions button

7. Requested sessions will be displayed in the
session grid.

Note:

o Retrieving more than 1,000 records, as entered in the Max Sessions box can impact
performance.

e Querying Test Log requires that session content be saved in the storage accessible from the
controller. This information is available in tests that ran from the controller without agents. In
distributed tests, however, this information is available only when SQL Server is used as
storage. In distributed tests with SQL Server CE-based storage, some of the session content
is stored locally on the agents and is not accessible from the controller. Therefore, only VUs
emulated on the controller can be queried.

7.6 Finding Performance Errors

Comparing Recorded and Replayed Sessions is an effective method of detecting performance
errors. The result of such comparison is displayed in a new tab (a) displaying Session Verification
tree (b) showing the outcome of the comparison of sessions recorded (c) with the same sessions
(d) replayed by particular users on a specific test run iteration. Next to every request, there is a
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status image (e) characterizing the outcome of comparing. The same comparison statuses are
used as during the test case verification.

To compare session content, right-click on a selected session and select Compare Sessions (f) to
display compare session inspector.

EEE Main ] 02.21-20:29.. X ] " Compare .} ;1% #61 Compar... X
<3 Back To Main | PP Run Parameter Finder ¢ Waterfall, VU: 1, Iteration: 1

Session Verification | Parameter Finder I Extractor Verification |

5= [ @ |’ 64 URLs 32 0 Errors A 1 Warnings %8 0 Notifications @ -

|_+",~\-f #51. estore-sample.stresstimulus.com/digital-downloads -
E'rnf' #52. estore-sample.stresstimulus.comfcontent/images/thumbs/0000076_single-ladies-put-a-ring-on-it_12
|J':,?;f #53. estore-sample stresstimulus com/contentimages/thumbs/0000075_poker-face_125jpeg
|'i'J’tjf #b4. estore-sample.stresstimulus com/contentimages/thumbs/0000077_the-battle-oflos-angeles_125jp
|3';,'--~¢f #55. estore-sample.stresstimulus.comfjewelry
F'rjx;f #60. estore-sample stresstimulus.comfThemes/DefaultClean/Contentfimages/ico-arrow-r.gif
Enf #56. estore-sample. stresstimulus.com/contentimagesfthumbs/00000259_black-white-diamond-heart_125
|-§-Jvf #57. estore-sample. stresstimulus.com/contentfimagesfthumbs/0000043_diamond-pave-earrings_125 jp¢
|';'J' \;{v" #58. estore-sample.stresstimulus.comfcontentimages/thumbs/0000044_diamond-tennis-bracelet_125.jp
|$i @f #59. estore- sample stresstimulus.com/contentiimagesfthumbs/0000071_vintage-style-three-stone-diamc

- ’m‘ size 6156 bytes: estore-samplg
.{57 Replayed /My Show Details |
LL_I o #62. estore-sample.g i lCo*n,Jare the selected recorded and replayed sessions }:ard 125jpeg |=
|+' \jf #63. estore-sample sresswrmrescomrToTETTITTEgEsTITTmESTTTTeeT=— o-vitual-gift-card_125 jpeg |
|J‘r_,1 o #64. estore-sample.stresstimulus. com,fcontem,.ﬁmages,fthumbs,fi}DD'DDi? 100-physical-gift-card_125jpeg _

4| 1 | P

Verification Tree

Comparing recorded and replayed responses can expose application errors thanks to rich text
comparison capabilities of the Compare Sessions Inspector. The following response elements will
be highlighted in the replayed session:

e application error messages or warnings,
e data of a significantly different size or format
Carefully examine such change to confirm or rule out the errors.

The session verification tree can be recalled from reports and from the session grid.

7.6.1 From Report

In the Error View select a row, right-click and select Compare with Recorded. The system will
determine which user in which iteration encountered this error and then will display a tree which
compares all replayed sessions for this user's iteration with the recorded sessions. This can help to
discover preceding and subsequent errors and find out the root cause of the error faster. Another
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troubleshooting option is in the error view. Right-click on the error and select See Waterfall for this
VU iteration From there you can select Compare with Recorded

7.6.2 From Session Grid

Once the replayed sessions are retrieved from the test repository, it is often necessary to compare
them to the corresponding recorded sessions for troubleshooting.

Select one or several replayed sessions and right click to bring up StresStimulus Commands
menu. Chose from the following options:

wmi519 200 POST  testco.. [XRM.. textxml 5500 815 0.241 0.241
Remove Selected Sessions Del 021 0211
521 200 Remove All Sessions Ctrl+X i R
®mi522 200 Select All Sessi Ctrl+A 0.225 0.226
503 200 SSC fapemidls ! 0249 025
524 200 Copy Sessions Ctrl+C 096 096
@mi525 200 Create Test Case 0.265 0.265
%:33 ;gg Add to Test Case 3234 gi;
958 200 Remove from Test Case Ctrl+Del 0236 0237
#8529 200  Request Composer 0286 0287
@530 200 0193 0193
mi531 200 Replay Sessions 02 0.2
532 204 Show matching recorded session(s) 0.063 0.063
Q533 404/ IX Compare with matching recorded session 0165 0173
©534 404 o Compare with multiple recorded sessions 0165 0175
Q535 404 G ESICo %70 exymmr—gsyy—go0— (.178 0.182
1536 200 GET testco.. /_com.. text/css 4717 4215 0.048 0.048

Replay Sessions

This will reissue the selected sessions' requests to the server. Then you can view the server's
response to ensure the requests were correctly constructed and if the server returns the expected
response.

Show matching recorded session(s)

This will add the corresponding recorded sessions to the session grid. Use this option to compare
multiple recorded and replayed sessions' properties displayed in the grid columns such as
response time, payload size or response status.

Compare with a recorded session
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This option works when one session is selected in the session grid. It opens the Compare Sessions
Inspector where you can compare the content of the recorded and replayed session.

Compare with multiple recorded sessions

Use this option to simplify comparing multiple sessions. It opens a new tab with the Session
Verification tree having a node for every session selected in the session grid.

Note: Unlike executing Verify command, that will replay the test case, executing Compare
with multiple recorded sessions will not replay the test case. It will only display the
Session Verification Tree for quick comparison of multiple sessions.

Double-click a Session Verification tree node to display the Compare Sessions Inspector for a
session.

7.7 External Reports

[Ent[SP]
An External Report presents test results in a i o Bosnas. x| ®
portable (HTML) format that can be distributed B e
outside StresStimulus. It includes data from Test Summary  (§)StresStimulus
the Test Result tab and subordinate page / -

transaction result tabs.

To create an external report, on the test

results toolbar, click on External Report. A o
pop-up will appear with options to customize e ’
your report.

There are 2 types of reports:

el ot | @

o Multi-Document - creates multiple hyper- e
linked hierarchical HTML pages with a e

report and sub reports. This option provides e L e

convenient navigation between various =

parts of the report. External distribution

requires sending multiple HTML and image

files. To distribute the multi-document report

via email you can archive it (i.e. a zip file)

preserving its folder structure.
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Single-Document - creates a single page
that includes a report and all sub reports.
This option is convenient when you need to
create a single report printout or import it
into a MS Word document. The single-
document external report combines the
content of the multi-document external
report in one page.

Specify the path in which you want to save
your report (1) and the type of report which
you wish to generate (2).

By default, the StresStimulus logo appears on
the first page of every test report section. Also,
every test report page footer displays the
Stimulus Technology copyright statement and
website reference. If you have a service-
provider license, you have the option to put
your custom logo on the report and change
the report footer (3).

Then, navigate through the tabs on the left of
the pop-up (4). The options available in the
tabs are described in Additional Options.

When you finish customizing your report, click
OK and your report will be generated and
saved to the path which you selected. After it
finishes generating, it will open in your default
browser automatically.

The multi-document external report contains
multiple HTML pages. The default page,
index.htm displays the Test Summary (b)
containing the information from the Test
Result Tab. It has a transaction and a page
sections (c¢) containing hyperlinks (d) to the
individual page and transaction reports.
Individual page and transaction reports
displayed in a separate html pages contain the
information from the Page and Transaction
Result Tab.

All HTML report are self-documented to allow
you to easily interpret the test result. Every
parameter displays an "?" icon (e) that on
mouse-over displays a value description.

Test Summary e UStresSt‘imulus

T
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Every grid column on mouse-over displays a
tooltip (f) with the column description.

7.71 Additional Options
[Ent[SP]

The Details tab lets you select which columns
you want to be excluded in the grid on your
report (a). You can customize the
Transaction details, Page details, VU
details, Test Case details, and Agent
details grids. To exclude a details grid in the
report, uncheck “Add details grid to the report”
(b) in all of the sub-page you wish to not
include.

The Graphs tab gives you the option to
exclude the Key Performance Indicators
(KPI) and Load Agent graphs entirely or
select which curves you wish to omit.

o

All settings in the Report, Details and Graphs
tabs are stored in the application and will
persist after StresStimulus restart.

In the Pages tab, you can exclude the page et x
summaries form the report entirely (c) or - it

chose which details you want to omit:

Performance, Latency, Failure, Percent
Failure, and Request Details Grid (e). Then,
you can select which pages you want to
include in the report (e). You can also exclude
recorded Screenshot if the page has them.

[ Pefomance [ Latency 4] Failre [] Percent Faiwe 7] Request Detais gid

O® K

Lastly, in the Transactions tab, you can
exclude transactions from your report entirely
or select which details to omit from the same
criteria available in the Pages tab. Then,
select which transactions you want to include
in the report.
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7.8 Comparing Tests

Several test results can be compared side-by-side on a Multi-Test report tab. To create the Multi-
Test report, follow these steps

1. From the Analyze Results section (a), select the results to compare by checking corresponding
boxes (b).

| & statistics | % Inspectors I # AutoResponder | ‘O StresStimulus | # Composer | o watcher |

3 Main ] e
@ =89 #MRn ¢ 74 Refresh Previous Results | [ Open Result [v [X |E Compare Results | _

- @ Record Test Case...
] §88 Build Test Case
[/ Configure Test

P o ze resuis]

E' 3 2014_09_Iconerate a multi-test report for comparing selected results|
FAE] 2014 09 1575 50 =4 170 unuued o

2. Clicking Compare Tests(c) on the toolbar.

3. Anew Multi-Test Report tab (d) will display the report
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_; AutoRespondeﬂ & StresStimulus | 4 Composer | @ Watcher | 5 Fiddlerscript | [ Fiters |

3.19-10:46... % | EI Multi-Test ... x]

d
Multi-Test Report
¥ Test Name
Result name
Test run description
Test File name untitled_8.ssconfig untitied_8.ssconfig

¥ Test Settings

Step Load - Start with

Load pattern Steady Load - 50 VUs 1 WUs, increase by 1
every 5s unti 100 VUs
Complete after 00:02:00, after that Reaching ma_:( el
(hh:mm:ss) wiait for the iterations. i
R " iterations.
Warm-up time (s) 0 0

¥ Test Run Information

. Sep-19 2014 e
Start time ol Sep-3 2014 16:26:56

: Sep-19 2014 o
End time i Sep-3 2014 16:35:41
Test run duration 00:02:05 00:08:44

StresStimulus
b

web load tester 4

untitled_8.ssconfig

Step Load - Start with
1 VUs, increase by 1
every 5s until 50 VUs
Reaching max users,
after that wait for the
fterations.

0

Sep-19 2014
10:46:02

Sep-19 2014
10:50:19

00:04:17

Multi-Test report displays several views described in the following sections.

7.8.1

Test Comparison Summary View

This view displays key performance characteristics of the multiple selected test results side-by-

side. It allows to quickly compare main performance metrics of several tests.

To select Summary View, click Summary (a) on the toolbar.

The test summary includes several subsections that can be expanded / collapsed by clicking the

triangle icon (b).

v1
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5% Main ] 11.01-18:54... X 1 I Addtocart... x |§EE| Multi-Test ... x}
= pm—yaP

|Te5t Summary Compariion_| u Iti -Test Report '_ SthSStimu I us

web load tester L

¥ Test Name
Result name ThinkTime FastMetwork SlowhNetwork

s : Slow Network -
Test run description = ThinkTime 5 sec Fast Network FIOS Cable.DSL 384k
Test File name e-mal.ssconfig e-mall.ssconfig e-mall.ssconfig
Script last modified Tuesday, December  Tuesday, December  Tuesday, December

30, 2014 3:08:36 PM 30, 2014 3:08:36 PM | 30, 2014 3:08:36 PM

. ¥ Test Settings

Step Load - Start with  Step Load - Start with Step Load - Start with
Load pattern 1VUs, increase by 1 1VUs, increase by 1 1 VUs, increase by 1
every 2s until 30 VUs  every 2s until 30 VUs  every 2s until 30 VUs

A list of the Summary View subsections is provided below:

7.8.1.1 Test Name
Test Run Optional one-word Test Run Name specified in the Configure Test section. It is
Name used as a suffix following a time-stamp of the test run displayed in the "Analyze

Results" section.

Test run Test description specified in the Configure Test section prior to the test run
description

Result name | The name automatically created for every test run. In SQL CE, a name of a .sdf

file.
Test File The name of the test script file
name
Script last The timestamp of the last script modification
modified
7.8.1.2 Test Settings
Load pattern Steady load pattern with number of VUs or step load pattern

Complete after (hh:mm:ss) The test primary and secondary completion criteria

Warm-up time (s) The warm-up time actually used in the test
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7.8.1.3 Test Run Information
Start time Test start time
End time Test end time

Test run duration

The test duration in seconds. [End Time] - [Start Time]

7.81.4 Overall Result

Completion Shows whether the test was Completed or Aborted

Status

Max User The maximum number of VUs reached during the test. When Constant Load

Load Pattern is selected, it will be equal to the set number of VUs. When Step Load
Pattern is selected, it will be equal to the Max number of VUs or a smaller number
that the test duration limit permits to reach.

Total sent The total amounts of test upload traffic that is equal to the sum of all requests’

(KB) sizes

Total received
(KB)

The total amount of test download traffic that is equal to the sum of all responses'
sizes

KB sent/sec KB sent per second. Calculated as [Total KB sent] / [Test run duration]
KB KB received per second. Calculated as [Total KB received] / [Test run duration]
received/sec

7.81.5 Test Iterations

Avg. Iteration time

(s)

The average time it took to complete an iteration. Only displayed if all
iterations were completed.

Iterations started

The combined number of test iterations started by all VUs

Iterations passed

The combined number of test iterations completed by all VUs

Iterations failed

The combined number of failed (aborted) test iterations

Incomplete The difference between lterations started and Iterations passed or failed
Iterations
7.8.1.6 Requests

Avg. response

Calculated as [Aggregate Session time] / [Total Requests].
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time (s)

Requests/sec The number of HTTP transactions (sessions) issued by the load test engine.
It is calculated as [Total Requests] / [Test run duration].

Number of URLs | The total number of recorded URLs

Total requests
issued

The combined number of requests issued during the test

Request errors

The total number of errors

Request timeouts

The total number of timeouts

7.8.1.7 Transactions

Avg. response time (s)

Average transaction response time.

Transactions/sec

Average transactions requested per second

Number of transactions

The number of transactions in the test

Requested Transactions

The total number of Transactions requested in all iterations

Transactions with error(s)

The number of transactions with error(s)

Requested Transactions with
error(s)

The total number of Transactions requested in all iterations with
error(s)

Transactions with timeout(s)

The number of transactions with with at least one timeout
request. See Page Timeout for more details.

Requested Transactions with
timeout(s)

The total number of Transactions requested in all iterations with
timeout(s)

Transactions with missed
goal(s)

The number of transactions with missed goal

Requested Transactions with
missed goal(s)

The total number of Transactions requested in all iterations with
missed goal(s)

Slowest Transaction(s)

Up to five slowest transactions. Click a transaction link to open
a transaction report

7.8.1.8 Pages

Avg. response time (s)

Average page response time.

ANALYZING RESULTS - COMPARING TESTS 321




User Guide v1

Pages/sec Average pages requested per second

Number of pages The number of pages in the test

Requested Pages The total number of pages requested in all iterations

Pages with error(s) The number of pages with error(s)

Requested Pages with The total number of pages requested in all iterations with error(s)
error(s)

Pages with timeout(s) The number of pages with with at least one timeout request. See

Page Timeout for more details.

Requested Pages with The total number of pages requested in all iterations with timeout(s)
timeout(s)

Pages with missed goal(s) The number of pages with missed goal

Requested Pages with The total number of pages requested in all iterations with missed

missed goal(s) goal(s)

Slowest Page(s) Up to five slowest pages. Click a page link to open a page report
7.81.9 Errors

Top Up to five most occurring errors. Click an error link to retrieve and display all

Errors occurrences of this error in the session grid on the left.

7.8.1.10 Transaction Response Times

This subsection displays side-by-side response time for all transaction across all compared tests.
Every transaction is listed on a separate row.

7.8.1.11 Page Response Times

This subsection displays response times for all pages across all compared tests side-by-side. Every
pages is listed on a separate row.
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7.8.2 KPI Graph Comparison View
[Ent]SP]

KPI Graph comparison view includes comparison graphs of major performance indicators of the
selected test results. It allows to quickly compare performance outcome of every test run.

To select KPI Graph Comparison View, click KPI Graphs (a) on the toolbar. One to four panel
layouts can be selected by clicking the Layout drop-down (b).

Each graph (c) will display one of six KPI counters for every selected result.

Users - The number of instantiated and active VUs, iterating trough their respective test cases.
Some VUs can complete the test earlier than others and become inactive. VUs which
completed all their iterations before the test end are excluded from the active user count. If the
test is configured to complete only after all VUs complete their iterations, then the User graph
will show gradual declining the number of VUs at the end of the test.

Req/Sec - The number of requests being sent per second.

Avg. Response(s) - The average response time of the sent requests. Every datapoint on the
response time graph reflects the average value during the checkpoint intervals. If no
responses were received between two datapoints, the response time cannot be determined,
so such datapoints are skipped to reflect an accurate response time curve.

KB Received/Sec - The number of kilobytes currently received per second.
Errors/Sec - The number of errors currently received per second.

Pending Requests - The number of currently pending requests. Pending requests are those
that are issued but the response is not yet received by StresStimulus. Generally, the greater
number of pending requests indicates slower server response. This parameter can be used to
gauge performance change in several tests runs.

To select which graph to display in a panel, click the drop-down (d) above it.
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i Main | 20160122 X ] 012119:53. @) 3 Multi-Test Re__ x]
E Summary % KPI Graphs [ VU Activity = Waterfall @ - |«
Users VI [RequestsfSec V] [Avg Response (s) V] [Pendlng Requests .:]

100 —I 100 100 100
*.
80 * 801 80 i
T o
3 60- 60 ‘ |
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! (]

I 8! A :

o N e tanls
00:00 00:19 00:39 00:59 01:19

o 0-
00:00 00:19 00:39 00:59 01:19 00:00 00:19 00:39 00:59 01:19

[Users | Requests/Sec {flvg. Response (s) | KBR

d/Sec | Errors/Sec I Pending Requests

Visible Curve Color Range Min Max Avg Last Warnings Errors &
| —— 0 1151991 ‘

8.2016_01_22_5_36_53_106_40 VU-1 iteration ———| 1,000 0 103.996 1731 7 ‘ E

7.2016_01_21_19_21_18_447_20 VU-1 iteration —— 100 0 73998 10643 2 e P

6.2016_01_21_19_36_01_349_10VU-1 iteration —— |00 0 35.445 5.662 3 L

| 5.2016_01_21_19_42_33_354_5VU-1 iteration g | 100 0 10.999 2N 1 x

Each graph depicts one curve for every compared test run. For example, if you select 3 tests
results, each graph will display three curves, as shown on the figure.

Info: Each graph, supports the full range of graph and curve commands described in the
Graph Commands section.

Curve grid (e) located under the graph panels shows the following additional information about
each curve

Visible Whether the curve is currently visible. Click the checkbox to hide/unhide the curve.

Indicator The name of the curve.

Color The curve color and point shape.

Range The current value range. The y-value of each point corresponds to a percent of the
range.

Min Minimum value of the curve - datapoint aggregation (Sortable)

Max Maximum value of the curve - datapoint aggregation (Sortable)

Avg Average value of the curve - datapoint aggregation (Sortable)

Last The last value of the curve - datapoint aggregation (Sortable)

Warnings Number of threshold violation warnings (Sortable)
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Errors Number of threshold violation errors (Sortable) [Ent[sP]
g/lissed Number of missed goals (Sortable) [Ext[5F]
oals

To view other other metrics, navigate through the tabs (f).
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8 ADVANCED TOPICS

Search the Advanced Topics section

8.1 Distributed Testing

[Ent[SP]

Distributed testing allows to spread load generators across multiple concurrent computers, called
Load Agents (agents), operated under the management of a Controller. Distributed testing has the
following benefits:

e The ability to emulate a very large number of VUs (up to a million and above), unrestricted by
hardware capacity of a single machine.

e The ability to emulate users disseminated across a network and geographically.

8.1.1 Controller and Agents

A controller orchestrates a test concurrently running from multiple agents and consolidates
performance metrics. An agent is an unattended computer with a StresStimulus instance which has
agent mode turned on. The agent emulates virtual users in distributed tests, orchestrated by the
controller.

A single StresStimulus software product performs three roles: Test Designer, Controller, and Load
Agent. During the test design stage, the Designer is used for designing test scenarios (test script)
and configuring test parameters. The Controller executes the test. It distributes the amount of load
between Load Agents, coordinates their operation, collects and aggregates real-time performance
metrics and generates final reports. The Load Agents operate concurrently under the orchestration
of the Controller. Load Agent can be installed on a physical or virtual machine as well as on an
Amazon EC2 or Microsoft Azure instance. A diagram below shows an example of distributed
testing schema.
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Distributed testing with StresStimulus

Cloud Agent n

saL S rver
Agentn (optignal)
‘ ‘ (open TCP port 49998) ClolkAgent
Agent 1 Controller

Tested Application
1. All hosts can be installed locally, on the cloud or both.

2. By Default, local SQL Servers CE are used on the Controller and Agents as a data storage. SQL
Server is optional.

8.1.1.1 Installing Agents on Amazon EC2

Install StresStimulus on Amazon EC2 Windows instances. Make sure that port 49998 is open on

Amazon virtual firewall. Fig below shows the example how it can be configured.

User Guide

v1
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B Services v  EditShortcut v Vadim
Navigation Security Groups
Region: % Create Security Group | 3§ Delete [5 ShowmMide | & Refresh | @ Hell
= VS Sast (Virginia) v viewing: EC2 Security Groups ~ Search J[€ € 1to3of3items » 3
EC2 Dashboard Name VPC ID Description
Event:
veme (& SS_Agent_sec_gr SS_Agent_sec_gr
=/ INSTANCES
Instances 1 Security Group selected

Spot Requests
Reserved Instances

@ Security Group: SS_Agent_sec_gr

=] IMAGES | Details Inbound
:MIZ! 2x Create a Custom TCP rule - TCe
undle Tasks .
oW Lo Source Action
= ELASTIC BLOCK STORE Port range: (Service)
Volumes (e.g., 80 or 49152-65535) 3389 (RDP) 0.0.0.0/0 Delete
Snapshots Source: 0.0.0.0/0 49998 . 0.0.0.0/0 Delete

=/ NETWORK & SECU
Security Groups

From the Amazon web console, create a new security group, SS_Agent_sec_gr.

2. Create a custom TCP rule to keep inbound port 49998 (or another port if you changed the
default port while configuring the agent) open.

3. Use this security group when creating an EC2 instance.
8.1.1.2 Installing Agents on Microsoft Azure

Install StresStimulus on Microsoft Azure Virtual Machines. Add an Endpoint the virtual machine to
port 49998. Fig below shows the example how it can be configured.
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Specify the details of the endpoint

MNAME

StresStimulus s

PROTOCOL

TCP i

PUBLIC PORT

49998

PRIVATE PORT

49998

CREATE A LOAD-BALANCED SET

EMABLE DIRECT SERVER RETURN

1. From the Microsoft Azure dashboard, select your virtual machine and select the Endpoints

option.
2.

while configuring the agent.
8.1.1.3 Configuring Agent

Create a custom Endpoint for TCP port 49998 or another port if you changed the default port

After installation, StresStimulus operates as a
Designer and Controller. In order to instantiate
a Load Agent or a computer, enable Agent
Mode after installing StresStimulus.

Note: To avoid controller-agent
compatibility issues, the same
StresStimulus version must be installed
on all machines participated in a test.

To enable Agent mode:

Agent Options . X

EnabIeAgentmode. 7

® Agentwill run as application .

O Agentwill run as Windows service

AgentHostName: | lyAgent-1 |

Listening Port |49938 |

® o«

Cancel
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1. Bring up Agent Option dialog:

= Standalone version: in
Main Menu -> Options ->
Agent Options

= add-on version: in Main
Menu -> StresStimulus ->
Agent Options

2. Check Enable Agent Mode.

3. A popup will appear asking if you are sure
you wish to create an Agent. Click OK to
confirm.

4. Select one of two available options:

= Agent will run as
application. The agent will
run a StresStimulus
application or Fiddler add-on.
Before starting the test,
StresStimulus must be
manually launched. During
the test run, graphs and run-
time monitor will be visible
on the Agent, so while all
interactive Ul controls will be
disabled, you can visually
monitor how the agent
participates in the distributed
test.

= Agentwillrun as a
Windows service. The
agent will run inside a
Windows Service. By default,
StresStimulus Agent service
will start automatically. In this
mode, the agent has no UL.
This agent mode uses less
hardware resources and has
the capacity to emulate
about 20% more VUs.
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5. Then give the agent host a name and
specify a listening port. The default port is
49998. The port can't be changed for agents
that run as a service and will always be the
default 49998.

6. Click OK when finished. The StresStimulus

status bar will display StresStimulus Load
Agent.

Note: Unlike the controller that requires a serial number, Agents do not require activation.
With the Enterprise / SP Edition license, you can install as many load agents as you need.

Once the agent is created, go to the controller and attached the agent.

8.1.2

Attaching Agents to Controller

On the controller, in the Configure Test ->
Load Agents section of the Workflow
Tree, the grid displays agents attached the
controller.

The first agent called Local is the controller
by itself.

click Add.

Name, Host name or IP address without
"/I", Port, Username, and Password

5. Click Test Connection. If a pop-up
message indicates any connectivity issues,
correct them and try again.

is successfully verified, click Add Agent.
A new agent will appear in the list.

To edit the existing connection, selected it on
the grid and click Edit Selected Load Agent
Connection on the toolbar. Alternatively, you
can right-click and select Edit, or double-click
on the agent’s name.

To delete the existing connection, selected it

To attach a new agent, on the grid’s toolbar,

Enter required connection properties: Agent

If the message indicates that the connection

« @H ¢ AMrn ¢ @i

® R
o B
-

2 Datasets
&4 Data Generators
f~ Functions
) Seriptable Vars
(P] Parameters
" Response Validators
o Verfy & Auto-config
Mas st Case(s)

D TestDuration
@ Browser Type
% Network Type

5 Montonng
= Kl
£ Windows Servers
A LinuxUnix Servers
& Load Agents
“# ResultStorage
+ Pass/F ail Configuraton
/ Other Options

<« =2H|9 AMRin ¢

Add a Load Agent connection| & [EEIUCIEENICEY @
les

@ Record TestCase
g3 Build TestCase
= f' Configure Test
&4 Load Pattern
£ TestDuration
@ Browser Type
<k Network Type
Pl Load Agens|
[=-# Monitoring
S KPI
i-&" Windows Servers
# A LinugUnix Servers
L.4%) Load Agents
‘i Result Storage
#* Pass/Fail Configuration
j Other Options

=f Script Editor
- _r“ Run and Monitor Test.

H Ao hoo Doculic

X

Starting thread count 1

Agent Name
The Load Agent Name

Add Agert | | Test Cu“::wn Cancel

BB X P/ .Ffind &R
R Local (weight: 1, VUs: 0)

(=W My Agent-1 (weight: 1, VUs: 1)

Agent Name MyAgent-1
Host / IP Address 10.0.2.121
cwegne B
Starting thread count 1
VUs 1

Mix Weight

Relative number of VUs (in units or percents)
emulated on the Load Agent. To disable the Load
Agents, set its mix weight to zero.
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in the grid and click Delete Selected Load
Agent Connection on the toolbar.
Alternatively, you can right-click and select
Delete.

Note: To communicate with the
controller, the Agent has a listener on
TCP port 49998 (or another port if you
changed the default port while
configuring the agent). If the Controller
displays a communication error, make
sure that StresStimulus is running on the
remote computer in agent mode, and
that TCP port 49998 is opened on
firewalls between the controller and
agents.

8.1.3 Configuring Load Distribution

The numper of VU§ emulate_d by aLoad Agent| ., ug¢smmne wmHEWXE .0 &A&
IS pI’OpOFtlonate tO |tS VU We|ght _g_la:efd“#j T‘e(s:lCase Test connections 1o the Load Agents with non-zero VU weights
. . 14 Configure Tast - R TD,
1. Enter the desired VU weight for each - SaLfadpanJm
. . {5 Test Duration it N MyAgent-1
agent. To disable a Load Agent, set its VU @ v Te eme e
- -~ Networl e - ala
weight to zero. Loz oo T
[=-% Monitoring Start \fis = .
. . . L KPI = =
2. To verify how the controller is going to 2 Windows Seners b et L
. . . . =0y LinuxfUnix Servers ax VUs ey
distribute VUs, click Test connections to & Load Agenis ——
. & Result Storage
the_ Load Agents Wll".h non-zero VU 8 e ol it Ly il L
weights. This operation will re-test the - £ sorpt Edtor bl

connections as well.

3. The expected number of VUs will be
displayed in the property grid.

Note: If you set the Local agent's mix
weight to 0 then it will not create any
VUs, and will act solely as a Controller.
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814 Distributed Test Results

KPI, Page, Transaction and Test Case Graphs

During the test run, every agent collects data points and send them to the controller. If the agent
runs in the application mode, it displays graphs with performance metrics collected on the agent.
Since the agents are most likely operated on unattended computers, agent graphs and progress
monitors can be viewed via Remote Desktop sessions.

The controller communicates with the agents, collects, and displays graphs with aggregated real-
time performance metrics.

Note: The number of data points on the agent graphs can be slightly higher than the number
of data points on the controller graphs. This is a normal behavior caused by limitation of the
network bandwidth.

Load Agent Performance Counters

Every agent in application mode displays graphs of its own local performance counters such as
CPU and memory utilization . By default, the Controller does not collect such Agent Performance
Counters. If you wish to display agent computer performance counters on the controller, make sure
to add them to the controller when configuring the test,

Test Run Report

After test completion, the controller generates a consolidated summary and detailed reports that
include information aggregated from all agents. The test run report is stored on the controller. It can
be reopened from the Test Results section.

Test Log

If the SQL Server CE is used as a repository, every agent will create its own database file locally for
every test run. HTTP session information is storedin the test log on a machine where such sessions
were initiated. You can query the test log as described in the Querying Test Log section. However,
the controller can not query a remote agent’s database. Therefore it cannot query a portion of the
test log generated by the VUs,instantiated on agents. The VUDetails report showson which test
machine every VU was instantiated.

If the SQL Server is used as a repository, a single database, shared between all agents/controller
will be used. In this case you can query the entire test log.
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An essential element of the controller or agent is the load generator that handles request /response
processing. It needs a sufficient number of .NET threads to timely send and process HTTP

messages.

The system creates the necessary number of
threads automatically, depending on the test
complexity, the number of VUs and the test
machine’s capacity. The actual number of
threads allocated to StresStimulus process is
controlled by the operating system, and
depends on the load generator's needs to
issue requests.

By default, before the test begins,
StresStimulus allocates the number of NET
threads threads equal to the maximum
number of VUs expected in this test.

During test execution, one VU may consume
more than one thread to handle parallel
requests. If StresStimulus needs more
resources, the OS will gradually increase
threads to the sufficient level. On some
systems, however, OS fails to ramp-up
threads fast enough. This may result in
delays in issuing requests after receiving a
response at some moments during the test
execution. You can check if such delays exist
in your system by analyzing a page or
transaction waterfall chart.

If you see a gap between the moment of
receiving a response and issuing a
subsequent request, your system may need
more threads. To address the situation, you
can manually adjust the initial number of
threads, which is a property of a load agent.

L]

Note: The gap between a response and a subsequent request can be caused by different
reasons. For example, StresStimulus intentionally delays subsequent request to comply with
the emulated browser characteristics. Each browser type has a limited number of

ADVANCED TOPICS - DISTRIBUTED TESTING 334




User Guide v1

connections-per-host and connections-per-proxy. When the number of connection exceeds
this limit, StresStimulus will pause requests to realistically mimic a physical browser behavior.

If you need to ramp up threads faster, which
may be necessary when running large-scale
tests on a high performance hardware, set the
Minimum starting threads property to the
level 120%-150% of the number of virtual
users. This should boost performance of your
load generator. After that, rerun your test to
check if such increase was sufficient. You
might need to try several different numbers
until your load generator will receives
sufficient resources. This property is
configured for each load agent individually.
Note that setting a too high number of threads
may leave insufficient resources for the OS
and can slow down your computer.

Info: One VU is not equal to one thread.
Threads available to the process (thread
pool) can be used by different VUs at
different times. Each VU can issue
multiple concurrent requests
(connections), depending on your test
case and the connection limit of the
selected browser. For example, IE9 can
open up to 6 connections.

9 A MR BHEDP X R
A Local fumigh: 1, VUs: 12)

£ POWEREDGE fweight: 1. Vs 13

e dsregarded f
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Note: In the previous versions, thread
allocation algorithm relied on .NET
Framework's default algorithm of
allocating threads. As a result, the
starting thread count was typically
smaller than the number of virtual users.
For backward compatibility the option to
use the legacy thread allocation
algorithm exist. To use it, set property
Allocate at least one thread per VU to
No.

i3 Main | veriy: Addit.. x | i m7Compar.. x|
@ |#HEH ¢ A MRun § BEE ind RA
@ Record Test Case P Lol vveioht 1. VUs 1)

i1 Build Test Case
(=4 Configure Test
8 Load Patiem
-{2) Test Duration ;
@ Browser Type = s
L. Network Type
EElLoad Agens]
=% Monitoring
2L KPL Allocale at least one thread per VU
-2% Windows Servers Starting thread countis the number of threads created automatically when the
A LinugUnix Servers testis launched. By default itis equal to the number of VUs. fmore threads
& Load Agents are needed, the load engine will gradually create more threads while
B Resul Storage _ || checking available system resources. SelectNo to allow NET Framework io
BN allocate a default(typically smaller) number of starting threads

Mix Weight 1
Allocate atleast one thread per VU KCE =]
1

Minimum starting threads

Workflow Tree

Typically the load engine is optimized for
performance to handle the more virtual users
on a single load generator. However, if your
test has many resource requests that have a
small expected response time want to change
the load engine optimization for "Time
Resolution". This will enable measuring
response times under 0.1 second with more
precision, however will have a performance
impact with more virtual users.

FlEE e Amranme i@
& Load Pattern -
~{L) Test Duration
@ Browser Type
=l Network Type
5 Load Agents
=% Monitoring
-5, KPI
" Windows Servers
Y Linux/Unix Servers
S Load Agents
48 Result Storage
-4l Pass/Fail Configuration
Y
=0 Script Editor
&

Graph sample rate (s) 1
Pre-run Command Line

Pre-run Command Timeout | 10
MIME Types requested seque
Enable Dynatrace integration No

AT TS Time Resolution

m

Optimize load engine for

Choose Performanceto handle more virtual users ona single
load generatar, Choose Time Resolution to measure respanse
| time under 0.1 second with more precision.

-3 Analyze Results

Worldlow Tree

8.2 Automation

[Ent[SP]

StresStimulus supports a command line interface that can be used for various automation purposes
such as scheduling test runs using Windows Task Scheduler, or interfacing with other systems

such as continuous integration systems, etc.

The Standalone and Fiddler add-on versions have different command line formats.
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Note: When StresStimulus is started from a command line, some of the interactive features,
like test wizard, are disabled to allow StresStimulus to function in unattended mode,

8.2.1 Command line interface for Standalone version

The standalone version uses the following command line:

StresStimulus.Application.exe /SS <File.ssconfig> [/ssclose]

where:

<File.ssconfig> is a StresStimulus test configuration file. Specify a full path or the default
directory %My Documents%/Fiddler/StresStimulus will be used.

/ssclose (optional) is a switch to close the application after the test is complete. The command will
not return until the application is closed. Use this flag to run multiple contiguous tests.

Exit code: The process will return the exit code 1 if the test failed the test quality criteria.

8272 Command line interface for Add-on version

Use the following command to launch Fiddler, start the test, close Fiddler and return the control to
the batch processor:

LaunchFiddler.exe /ss <file.ssconfig> [/wait | /ssclose]
where:

<file.ssconfig> is a StresStimulus test configuration file. Specify a full path or the default
directory %My Documents%/Fiddler/StresStimulus will be used.

/wait (optional) is a switch to wait until the test is complete, close Fiddler and after that return
control to the batch processor. Use this flag to run multiple sequential tests. if the wait flack is not
used, the control to the batch processor will be returned immediately after launching Fiddler.

/ssclose is obsolete, has the same functionality as /wait and is used for backward compatibility
only.

Exit code: The process will return the exit code 1 if the test failed the test quality criteria.
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8.2.3 Pre-run command line

You can execute a custom procedure before running a test case. One example of when this feature
can be helpful is when specific test data can be inserted into the database only once. Before
running a user can run a script that deletes the database records inserted by the previous test run.

To do so, in the Other Options section enter the command to launch the script in the Pre-run
Command Line property. You can also specify a script timeout in the Pre-run Command

Timeout

----- @ Record Test Case...
(588 Build Test Case

=4 Configure Test

&4 Load Pattern

{5} Test Duration

- Browser Type

= Network Type

-3 Load Agents

-#5 Configure Monitoring
--“{8 Result Storage

B orver optons]

Graph sample rate (s) 5
Agent polling time (s)
Pre-run Command Line ResetDatabase bat

Pre-run Command Timeout

' Pre-run Command Line

A command line to execute before the test starts.

8.3 Querying Test Repository

[Ent[SP|

When SQL Server is set as test repository you can query test log directly and generate custom
reports using external analytical tools. The test repository table structure is shown below.
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= 3 dbo.ResultData
= [ Columns

=] TestId (uniqueidentifier, nat null)
=] Sessiond {int, not nully
=] PrimaryId fint, not null
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= dbo.KPICurves

= dbo.PageResults

= dbo.PerfCurves

=1 dbo.PerfaraphMetabata
=] dbo.PerMonGraphTable
= dbo.RequestResults

= dbo.ResultCatalog itl TTLE {float, not rull}

g jEU.EesultData =] RequestBytes (varbinary(masx), null)
0. SLMMArY NP s e

= dbo.YUResuUlks
Yiews

a7 TR L s e
=] Timers (binary(1123, not null)

=] clientBeginRequest (daketime, null)
=] ClientDoneRequest (datetime, null)
=] ServerGotRequest {datetime, null)
=] ServerBeginResponse {datetime, null)
=] serverDoneResponse (datetime, null)
=] clientDoneResponse {datetime, null)

E =
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e

ResultData is the main table that stores all session information. Session's time-based performance
metrics is stored in Fiddler session timer format described here. The following six timers used:

ClientBeginRequest - Time at which this HTTP request began. May be much later than
ClientConnected due to client connection reuse.

ClientDoneRequest - Exact time that the client browser finished sending the HTTP request to
StresStimulus or Fiddler.

ServerGotRequest - Exact time that StresStimulus or Fiddler finished (re)sending the HTTP
request to the server.

ServerBeginResponse - Exact time that StresStimulus or Fiddler got the first bytes of the
server's HTTP response.

ServerDoneResponse - Exact time that StresStimulus or Fiddler got the last bytes of the server's
HTTP response.

ClientDoneResponse- Exact time that StresStimulus or Fiddler finished transmitting the HTTP
response to the client browser.
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API for querying session content

The Query Log allows to display session content in the session grid. However, the capacity of the
session grid to display a very large number of records is limited. For such situations an option
exists to query session content directly from the test repository.

Session data is stored in the ResultData table in the SQL Server database. However requests and
response information is stored UTF8 binary encoded form.

to decode session content to clear text use build-in function Utf8ToNvarcChar() as shown below:

SELECT dbo.Utf8ToNVarChar(RequestBytes) AS RequestChars,
dbo.Utf8ToNVarChar(ResponseBytes) AS ResponseChars FROM ResultData

8.4 Extensibility

[Eni[=E]

Extensibility allows to programmatically extend StresStimulus functionality and behavior. You can
write your own custom logic that can access internal test object model (TOM), generate test
parameters, modify HTTP requests and responses and create other customizations.

Extensibility allows to:

e create scriptable variables that can be used to create custom request parameter of any
complexity;

e create external components that can be used to modify StresStimulus event handling and
change requests and responses based on the test context information.

8.4.1 Scriptable Variables
[Ent[SP]

Scriptable variables can be created by writing .NET code. Once created, they are are displayed in
the Source Variable section of the workflow tree (a) and appear in the Variable Picker (b)
alongside with other variables.

ADVANCED TOPICS - EXTENSIBILITY 340



User Guide v1

Scriptable variables are used similarly to other source variables such as extractors, datasets,
functions and data generators. Once the scriptable variable is implemented, it can be used to
parameterize requests the same way as other variables.

StresStimulus evaluates the scriptable
variable before sending the request that has
the parameter where the variable is used
("related request"). At this moment, your
custom code is executed, the return value is
assigned to the variable and is used to
parameterize the request.

There are 2 modes of evaluation the scriptable
variable: on request and on iteration:

On request: the evaluation event takes
place before issuing every related request,
in every iteration for every VU. Use this
evaluation mode only when the variable
value is expected to change on every
occurrence of your code execution.

On iteration: the evaluation event takes
place once per VU-iteration before issuing
the first related request. After that, the
scriptable variable value is stored in
StresStimulus and is re-used within the
same iteration in any subsequent related
requests, if they exist. Use this mode if the
value of the scriptable variable must stay
the same for the duration of the VU-
iteration.

There are two type of scriptable variables that
are differs by the method they are created:

Internal scriptable variables are created
in StresStimulus. Their benefit is simplicity
as they do not require any additional
development tools.

External scriptable variables are created
by developing external .NET DLLs using
Microsoft Visual Studio. This allows to

55 Main |?/ Compare
@ @HE 9 ARRun 9
® Record TestCase..
- Build TestCase
#3 Authentication
=1={} Source Variables
# Extraclors
on Datasets
&% Data Generators
= Functions
1X) Seriptable Vars
B ®
“& Response Validators
' Verify & Auto-config
o Managing Test Case(s)
-/ Configure Test
28 Load Patten
D TestDuration
@ Browser Type
5 Network Type
4] Load Agents
&% Monitoring
2L KPI
=" Windows Servers
A Linux/LUnix Servers

al

[Headers | Urland Query| Body |

H9 HERE @B A
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20019410000
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4§ & Datasets
ZE + Data Generators
74 E Functions
g 4 = Scriptable Vars .
9
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external SKU number
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develop more sophisticated functionality
and behavior using external libraries and
powerful development and debugging
Visual Studio environment.

8.4.2 Internal Scriptable Variables
[Ent]SP]

To create a scriptable variable inside StresStimulus, navigate to the Scriptable Var tab (a). From
there, you can create your own variable. Select one of three languages you wish to use: C#,
VB.NET or JScript.NET (b).

Give your variable a name (1) and chose when you want to evaluate it (2). StresStimulus will either
evaluate the variable once per VU-iteration on the first use or on every use. Then the script editor
will open and you can write your code, compile it and save it.

You can edit or delete your variable later on by going back to the Scriptable Var tab, selecting the
variable you wish to modify and then clicking either Edit (c) or Delete (d).
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I Save % Save & Exit 4 Compile | ¥ 5a @ % @ | S Find/Replace Find ||

1 using System;
2 using StresStimulus.Extensibility;

3

4 class scriptableVariable : IExternalVariable

8.4.3
[Ent[=F]

#region IExternalVariable Members

LE

<summary>

User Guide v1

E] i Bookmark & & | ¥

/// Return true if the variable will be evaluated once per VU iteration. Otherwise will be evaluated on every paramater.

a7

bool

Va7

Ll

//f </fsummary>

//f <param 2="3ession"

/// <returns>The source variable value.</returns>

string IExternalVariable.GetValue (SessionContext context)

</summary>
IExternalVariable.EvaluateCnlIteration

get

recturn true;

<summary>

Return a value for the given session context.

throw new NotImplementedException () :

#endregion

ne sesgion context object of the reguest consuming the variable.</param>

Programming Scriptable Variables

In order to create a scriptable variable, implement the
StresStimulus.Extensibility.IExternalvariable interface. It has the following interface

definition:

Tabelle 1 IExternalVariable Members

iteration.

request

/// <summary>

/// An external variable.

/// </summary>
public interface IExternalVariable

{

/// <summary>

/// Return true if the variable will be evaluated once per VU

/// </summary>

Otherwise will be evaluated on every parameter.

bool EvaluateOnIteration { get; }

/// <summary>

/// Return a value for the given session context.

/// </summary>

/// <param name="session">The session context object of the

consuming the variable.</param>

/// <returns>The source variable value</returns>
string GetValue (SessionContext context);
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This interface has one property and one method:

The GetValue() method should have all the logic of the scriptable variable and must return the
parameter value. If no value (or null value) is returned, then StresStimulus will use the recorded
value when sending the request. This method receives a SessionContext object object that
describes the iteration and VU context of which this scriptable variable is called from.

The EvaluateOnlteration property should return true if this scriptable variable have the same
value throughout each VU's iteration. This property should only return false if the scriptable
variable is used in several requests in the test case and the value is expected to change from
request to request.

8.4.31 Practical considerations

One instance of the class is created for every parameter in a test case. Here is an example: in a
test case a scriptable variable MyScriptvar is used to create 3 parameters in 3 different requests.
In this case, 3 instances of the MyScriptVar class are created. They are instantiated at the
moments when the scriptable variable is bound to the parameters. This happens when you open
the test, or on-demand when you create a parameter in the test designer. There are several
consequences of this design:

Every VU and every iteration during the test will use the same instance of the class associated
with the corresponding parameter (3 instances per MyScriptVar variable in this case).

Class level variables persist throughout StresStimulus application session. If you restart the test
without closing StresStimulus, the class level variables will be not initialized, which makes them
less predictable. In most cases it makes sense to use local method variables.

During test runtime, Getvalue() is called when evaluating the corresponding parameters. For
example, if you put your test case in a loop which is executed twice, then every VU on every
iteration will trigger six Getvalue() calls.

GetValue() is called asynchronously for every VU on every iteration. So if you have 100 VUs
each running 5 iterations the total number of calls will be 100 * 5 * 6 = 3000. This method is not
thread-safe, so use locks when using shared resources.

The GetValue() call in Stimulus is located within a try/catch block. If your Getvalue()
implementation throws an exception, it will be ignored and the recorded value will be used in
StresStimulus to parameterize the request.

GetValue() execution time can have performance impact on the StresStimulus load generator
hit rate. Design GetValue() for performance.
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8.4.3.2 Example

The following is a simple example creates a parameter that returns a unique time-based id. For
more complex examples see the subsequent sections.

Tabelle 2 Simple Example

using System;
using StresStimulus.Extensibility;
class Ticks : IExternalVariable
{
public Ticks ()
{
//Do not edit this section.

}

/// <summary>
/// Return true if the variable will be evaluated once per VU
iteration. Otherwise will be evaluated on every paramater.
/// </summary>
bool IExternalVariable.EvaluateOnIteration
{
get
{
return true;
}
}
/// <summary>
/// Return a value for the given session context.
/// </summary>
/// <param name="session">The session context object of the
request consuming the variable.</param>
/// <returns>The source variable value.</returns>
string IExternalVariable.GetValue (SessionContext context)
{
return DateTime.Now.Ticks.ToString();

}

8.4.3.3 SessionContext object

The SessionContext object describes the iteration and VU context of which a scriptable variable is
called from. This object can be accesses as an argument GetValue(SessionContext) method
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when implementing IExternalVariable interface. It also has access to helper object Extractor
manipulation to further expand functionality.

Tabelle 3 SessionContext Members

/// <summary>

/// The runtime session iteration and VU context.
/// </summary>

public class SessionContext

{

/// <summary>

/// The session id.

/// </summary>

public int RecordedSession { get; }

/// <summary>

/// The test case name.

/// </summary>

public string RecordedTestCase { get; }

/// <summary>

/// The current iteration number.

/// </summary>

public int IterationNumber { get; }

/// <summary>

/// The current request number in iteration.

/// </summary>

public int RequestNumber { get; }

/// <summary>

/// The VU number.

/// </summary>

public int VUNumber { get; }

/// <summary>

/// The extractor runtime object for the VU.

/// </summary>

public ExtractorRuntime ExtractorRuntime { get; }
/// <summary>

/// Returns the data source with the given name.
/// </summary>

/// <param name="name">The name of the data set.</param>
/// <returns>The DataTable object that represents the data

set. Returns null if data source does not exist.</returns>

public DataTable GetDatasource (string name) ;

v1
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Example

The following example implements the Big IP persistence cookie encoding for F5 load-balancer. In
this environment the target server is specified in the request cookie header, so the example
parameterizes the cookie for every VU and makes sure the distribution is even between the
servers. There are a few steps performed here:

1.
2.

3.

The IP Addresses and port of the servers are stored in an array called EndPointList.

Use the SessionContext.VUNumber to determine what VU is currently asking for the cookie. In

order assign every VU to the next endpoint perform a vu number modulo number of enpoints
operation (see below).

Encode the IP Address to the BIGipServer specification.

For more details on BigIPServer cookie this click here.

Tabelle 4 Big IP Server Example

class BIGipServer : IExternalVariable
{
public BIGipServer ()
{
//Do not edit this section.

}

/// <summary>
/// Return true if the variable will be evaluated once per VU
iteration. Otherwise will be evaluated on every parameter.

/// </summary>
bool IExternalVariable.EvaluateOnIteration
{

get

{

return true;

}

}

/// <summary>
/// List of server endpoints behind the load balancer. Add as
many as necessary.

/// </summary>

static string[] EndPointLists = new string[] {
"10.238.108.162:443",
"10.1.1.100:8080",

bi

/// <summary>

/// Return a value for the given session context.

/// </summary>

/// <param name="session">The session context object of the
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request consuming the variable.</param>
/// <returns>The source variable value.</returns>
string IExternalVariable.GetValue (SessionContext context)
{

int index = context.VUNumber % EndPointLists.Length;
//Perform the modulo operation.

return EncodeEndpoint (EndPointLists[index]); //Return the
encoded value.

}

/// <summary>
/// Returns encoded representation of an endpoint.
/// </summary>
/// <param name="endpoint">The endpoint to encode
{ip address}:{port}.</param>
/// <returns>The encoded endpoint string.</returns>
static string EncodeEndpoint (string endpoint)
{
string[] parts = endpoint.Split(':");
string sIp = parts[0], sPort = parts[l];
string[] octets = sIp.Split('.");
long eAddress =

(byte.Parse (octets[0]) |

]
byte.Parse (octets[1l]) << 8 |
byte.Parse (octets[2]) << 16 |
byte.Parse (octets[3]) << 24) & OxXFFFFFFFFL;
short port = short.Parse(sPort);

int ePort =
((port & OxFF) << 8) |
((port & OxFFO00) >> 8);

return string.Format ("{0}.{1}.0000", eAddress, ePort);

8.4.3.4 Extractor manipulation

A scriptable variable can access the runtime extractor values using the ExtractorRuntime object

available from the SessionContext object. This is useful in situations where it necessary to
emulate javascript actions that the browser would otherwise perform. See example below.

v1
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Tabelle 5 ExtractorRuntime

/// <summary>

/// A virtual user's extractor runtime.
/// </summary>

public class ExtractorRuntime

{
/17
/17
/17
/17
/17

<summary>

Returns the extractor's current value for the VU.
</summary>

<param name="extractor">The name of the extractor.</param>

<returns>The value of the extractor. Returns an empty string

if the extractor is not found.</returns>
public string GetExtractorValue (string extractor);

/17
/17
/17
/17
/17

<summary>

Set the extractor's wvalue for the current VU iteration.
</summary>

<param name="extractor">The name of the extractor.</param>

<param name="value">The value of the extractor to

set/</param>
public void SetExtractorValue (string extractor, string value);

}

Changing extractor values

In some cases it may be necessary to change the extractor's value for the current iteration. You
can use the SetExtractorValue() method to do so.

Example

v1

The following example returns a value of a login key that is a combination of a server defined prefix
and the current epoch timestamp. In the browser environment, the server sends a key prefix and
then some client javascript function would take the prefix and add the current epoch timestamp to it
to be used in subsequent requests. This behavior can be replicated in StresStimulus using the
following code. For this example assume that we created an extractor named KeyPrefix.

Tabelle 6 Extractor example

class ExtractorKeyVariable : IExternalVariable

{

public ExtractorKeyVariable ()

{

//Do not edit this section.
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}

/// <summary>
/// Return true if the variable will be evaluated once per VU
iteration. Otherwise will be evaluated on every parameter.
/// </summary>
bool IExternalVariable.EvaluateOnIteration
{
get
{

return true;

}

/// <summary>
/// Return a combination of server defined prefix and current
timestamp.
/// </summary>
/// <param name="session">The session context object of the
request consuming the variable.</param>
/// <returns>The source variable value.</returns>
string IExternalVariable.GetValue (SessionContext context)
{
string prefix =
context.ExtractorRuntime.GetExtractorValue ("KeyPrefix");
if (!string.IsNullOrEmpty (prefix)) //check this to make sure
the server did in fact send the prefix.
{
return string.Format ("{0} {1}", prefix,
ToUnixTime (DateTime.Now) ) ;
}

return null;

}

/// <summary>
/// Returns given DateTime to epoch time format.
/// </summary>
/// <param name="date"></param>
/// <returns></returns>
static long ToUnixTime (DateTime date)
{
var epoch = new DateTime (1970, 1, 1, 0, 0, O,
DateTimeKind.Utc) ;
return Convert.ToInt64 ((date - epoch) .TotalMilliseconds);

}
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Note

In the above example, the extractor KeyPrefix must be extracted from a response that comes
before the request where ExtractorKeyVariable scriptable variable is used.

8.4.3.5 Dataset manipulation

A scriptable variable can access the datasets that are part test in order to perform data
manipulation. Datasets data can be accessed from the SessionContext.GetDatasource(string)
method that returns a System.Data.DataTable object. This is useful in situations where it necessary
to emulate javascript actions that the browser would otherwise perform. See example below.

Example

The following example returns base64 encoded username and password that come from a dataset.
In this example we'll implement VU binding, so each VU use its own credentials from the dataset.
There are a few steps performed here:

1. Get the dataset called Credentials which has columns Username and Password. Note: This
dataset must exist in the test.

Retrieve the row number that corresponds to the VU.

Return the base64 encoded value of a combination of username and password column for the
determined row.

Tabelle 7 Base64 encode example

public class Baseb64EncodeCredentials : IExternalVariable
{
public Baseb4EncodeCredentials ()
{
//Do not edit this section.

}

/// <summary>

/// Return true if the variable will be evaluated once per VU
iteration. Otherwise will be evaluated on every parameter.

/// </summary>

bool IExternalVariable.EvaluateOnIteration
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get
{
return true;
}
}

/// <summary>
/// Return a combination of server defined prefix and current
timestamp.
/// </summary>
/// <param name="session">The session context object of the
request consuming the variable.</param>
/// <returns>The source variable value.</returns>
string IExternalVariable.GetValue (SessionContext context)
{
DataTable dt = context.GetDatasource ("Credentials");
if (dt !'= null)
{
int row = context.VUNumber; //Use this option when number
of VUs <= number of rows in UserData table
//int row = context.VUNumber % dt.Rows.Count; //Use this
option when number of VUs > number of rows in UserData table
if (row < dt.Rows.Count)

return
base64Encode (dt.Rows [row] ["Username"] .ToString (),
dt.Rows[row] ["Password"].ToString());

}

return null;

}

/// <summary>
/// Baseb64 encode username and password.
/// </summary>
/// <param name="username">Username string</param>
/// <param name="password">Password string</param>
/// <returns>Base64 string of username : password.</returns>
string baseb64Encode (string username, string password)
{
string userpass = username + ":" + password;
return
Convert.ToBase64String (Encoding.ASCII.GetBytes (userpass));
}
}
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8.4.4 External Scriptable Variables
[Ent[SP]

To create an external scriptable variable, in Visual studio create a new class library project. Then
add a reference to StresStimulus extensibility API located in the StresStimulus.Extensibility
namespace using the following assembly:

¢ In standalone version, use namespace is located in the StresStimulus.Core assembly

¢ In Fiddler add-on version, use namespace is located in StresStimulus.Core.Fiddler
assembly

If you wish to use your custom External Scriptable Variables with both StresStimulus versions,
create/compile two versions of the extensions using the same codebase, but referencing two
different StresStimulus assemblies.

Your assembly should be stored into the Bin subfolder in the test folder. For example, for the test
MyTest.ssconfig, copy the assembly dlIl to MyTest\bin folder.

Programming of the External Scriptable Variables is similar to programming the Internal Scriptable
Variables.

8.4.4.1 .NET versions

StresStimulus is built on .NET 3.5, however it runs seamlessly on machines that have .NET 3.5
and/or .NET 4 Framework. However, this becomes important when building external StresStimulus
extensions. Particularly, extensions built in .NET 4 will not load on .NET 3.5. If you built an
extension in .NET 4 and have .NET 3.5 and .NET 4 installed on your machine then do the following:

8.4.4.2 Standalone Version:

In StresStimulus install directory, find file StresStimulus.Application.exe.config. Open and remove
the line <supportedRuntime version="v2.0.50727"/> and save it. After that, StresStimulus will
launch under .NET 4.0. You would need to make this change again after every StresStimulus
reinstall / update.

8.4.4.3 Fiddler addon:

Use Fiddler4 (not Fiddler2). StresStimulus will run inside Fiddler process under .NET 4.0. This
workaround does not required you to make any changes after StresStimulus reinstall / update.
StresStimulus add-on version has all features of the standalone version plus Fiddler integration.

8.4.4.4 Distributed Testing:

If using external variables in a distributed testing environment, it's important to consider what
version of StresStimulus is running on the the controller and agents being used.

¢ If the controller is running standalone version, the agents must be running standalone
version or as a Windows service.
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o If the controller is running Fiddler add-on version, the agents must be running Fiddler add-on
version.

External Components

The information provided in this section also pertains to external components.

8.4.5 External Components
[Ent[SP]

You can further extend StresStimulus run-time by creating an external component. An external
component traps StresStimulus run-time events to allow extending its functionality.

To create an external component implement the
StresStimulus.Extensibility.IExternalComponent interface. It has the following interface
definition:

Tabelle 8 IExternalComponent Members

/// <summary>
/// Interface to handle test events. Must have a no argument
contructor.
/// </summary>
public interface IExternalComponent
{
/// <summary>
/// Fired when test started.
/// </summary>
void OnTestStart () ;
/// <summary>
/// Fired when test ends.
/// </summary>
void OnTestEnd() ;
/// <summary>
/// Fired before a request is sent.
/// </summary>
/// <param name="session">The session object</param>
void OnBeforeRequest (RuntimeSession session);
/// <summary>
/// Fired after a response 1is received.
/// </summary>
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/// <param name="session">The session object</param>
void OnAfterResponse (RuntimeSession session);

¢ OnTestStart(): Use this method initialize any test specific objects that will be used during the
test, or to run any pre-test script (such as cleaning previously created database records).

e OnTestEnd(): Use this method to clean up any objects used during the test or run any post-test
script.

e OnBeforeRequest(): This is called before a request is sent. It receives an instance of
RuntimeSession object that can be used to customize the request headers and body. This
method is called after all parameters have been applied to the request.

o OnAfterResponse(): This is called after a response is received. It receives an instance of
RuntimeSession object to read the response headers and body for further automation.

The RuntimeSession class has has access to the run-time session object that has access to
request and response data. It contains the following properties and methods:

Tabelle 9 RuntimeSession Members

/// <summary>

/// A replayed runtime session object.

/// </summary>

public class RuntimeSession

{
/// <summary>
/// The recorded session id.
/// </summary>
public int RecordedSession { get; }
/// <summary>
/// The recorded test case name.
/// </summary>
public string RecordedTestCase { get; }
/// <summary>
/// The current iteration number.
/// </summary>
public int IterationNumber { get; }
/// <summary>
/// The current request number in iteration.
/// </summary>
public int RequestNumber { get; }
/// <summary>
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/// The VU number.

/// </summary>

public int VUNumber { get; }

/// <summary>

/// The extractor runtime object for the VU.

/// </summary>

public ExtractorRuntime ExtractorRuntime { get; }

/// <summary>

/// Returns the data source with the given name.

/// </summary>

/// <param name="name">The name of the data set.</param>

/// <returns>The DataTable object that represents the data set.
Returns null if data source does not exist.</returns>

public DataTable GetDatasource (string name) ;

/// <summary>

/// The url.

/// </summary>

public Uri Url { get; }

/// <summary>

/// Get request headers.

/// </summary>

/// <returns>An enumerable list of request headers.</returns>

public IEnumerable<NameValuePair> GetRequestHeaders();

/// <summary>

/// Gets a string representation of the request body.

/// </summary>

/// <returns>The string representation of the request
body.</returns>

public string GetRequestBody() ;

/// <summary>

/// Gets the raw request body.

/// </summary>

/// <returns>The byte[] representation of the request
body.</returns>

public byte[] GetRawRequestBody () ;

/// <summary>

/// Change or add a request header. Set the value to null to
remove the header.

/// </summary>

/// <param name="name">The name of the request header.</param>

/// <param name="value">The value of the request header.</param>

public void SetRequestHeader (string name, string value);

/// <summary>

/// Change the request body.

/// </summary>

/// <param name="body">The byte[] of the new response
body.</param>

public void SetRequestBody (byte[] body);
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/// <summary>
/// Returns the response code.
/// </summary>
public int ResponseCode;
/// <summary>
/// Get response headers.
/// </summary>
/// <returns>An enumerable list of response headers.</returns>
public IEnumerable<NameValuePair> GetResponseHeaders () ;
/// <summary>
/// Gets a string representation of the response body.
/// </summary>
/// <returns>The string representation of the response
body.</returns>
public string GetResponseBody () ;
/// <summary>
/// Gets the raw request body.
/// </summary>
/// <returns>Returns the byte[] representation of the response
body.</returns>
public byte[] GetRawResponseBody () ;
}
/// <summary>
/// Name/value pair representation.
/// </summary>
public class NameValuePair
{
/// <summary>
/// The name.
/// </summary>
public string Name { get; }
/// <summary>
/// The value.
/// </summary>
public string Value { get; }

See the subsequent section for examples of external components.

8.4.5.1 Save Response Example

The following examples demonstrates how to create an external component that saves requested
excel files from the server. Here are the steps:

1. Implement the IExternalComponent.OnAfterResponse(RuntimeSession) method.

2. Determine the URL of the response that contains the excel file to save.
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3. Create a unique name of the location or file name of the file to be saved.

4. Save the response body to disk.

Tabelle 10 Save Response Example

public class SaveExcelResponse : IExternalComponent

{
void IExternalComponent.OnTestStart ()

{
//—--- Not necessary.
}
void IExternalComponent.OnTestEnd ()
{
//—-—— Not necessary.
}
void IExternalComponent.OnBeforeRequest (RuntimeSession session)
{
//—-—— Not necessary.
}
void IExternalComponent.OnAfterResponse (RuntimeSession session)
{
if (session.Url.LocalPath == "/file.xlsx" &&
session.ResponseCode == 200)//find the proper response
and make sure it's a success response.
{
byte[] response = session.GetRawResponseBody () ;
if (response.Length > 0)
{
string fileName = string.Format ("file {0} {1}.xlsx",
session.VUNumber, session.IterationNumber); //give unique name
string path =
System.IO.Path.Combine ("C:\\DownloadedFiles", fileName);
using (System.IO.FileStream fs =
System.IO.File.Open (path, System.IO.FileMode.CreateNew))
{
fs.Write (response, 0, response.Length); //write
file
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