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Introduction

This book is intended to get beginners up and running with performance testing using JMeter. This book
provides step-by-step guidance and covers advanced topics for the experienced engineer. Each chapter is
clearly marked with the topics it covers, thereby allowing the reader to skip chapters if appropriate.

Chapter 1 is the foundation of the book where we discuss why performance testing is needed and why
we should user JMeter.

Chapter 2 is general-purpose chapter that covers the performance testing methodology.

Chapters 3 through 5 cover specific topics in JMeter (test plan, thread group, pre-processors, controller,
timers, sampler, assertions, listeners, post-processors, properties, and variables). By going through these
chapters, you will gain an understanding on how to user JMeter for your performance needs.

Chapters 6 through 10 deal with distributed testing, a few advance concepts of JMeter, and
troubleshooting tips that will be useful in some projects.

Chapter 11 contains the case study of a sample web application called Digital Toys Inc. This chapter
contains everything that a performance testing engineer needs to start performance testing a project.

Chapter 12 shows you how to generate a performance dashboard while executing test scripts.

Chapters 13 and 14 help in setting up JMeter and sample web applications to run the test scripts.

Architects, engineers, and quality assurance professionals will greatly benefit by reading this book.
Project managers or other non-technical team members may want to glance through the book and read
Chapter 2, “Performance Testing Primer,” to gain some understanding on performance testing in general.

We have developed an e-commerce web application for a hypothetical company called Digital Toys Inc., for
the express purpose of illustrating the example test scripts in this book. Chapter 14 explains how to set up
this sample application.

Test scripts developed in this book are hosted on GitHub. Any source code or other supplementary material
referenced by the authors in this book is available to readers on GitHub via the book’s product page, located at
Www.apress.com/978-1-4842-2960-6. For more detailed information, visit http://www.apress.com/source-code.

For any quires or valuable feedback, feel free to get in touch with authors over e-mail:

Sai Matam at saimatam@yahoo.com.

Jagdeep Jain at jagdeep.jain@gmail.com.

xxiii


http://dx.doi.org/10.1007/978-1-4842-2961-3_1
http://dx.doi.org/10.1007/978-1-4842-2961-3_2
http://dx.doi.org/10.1007/978-1-4842-2961-3_3
http://dx.doi.org/10.1007/978-1-4842-2961-3_5
http://dx.doi.org/10.1007/978-1-4842-2961-3_6
http://dx.doi.org/10.1007/978-1-4842-2961-3_10
http://dx.doi.org/10.1007/978-1-4842-2961-3_11
http://dx.doi.org/10.1007/978-1-4842-2961-3_12
http://dx.doi.org/10.1007/978-1-4842-2961-3_13
http://dx.doi.org/10.1007/978-1-4842-2961-3_14
http://dx.doi.org/10.1007/978-1-4842-2961-3_2
http://dx.doi.org/10.1007/978-1-4842-2961-3_14
http://www.apress.com/978-1-4842-2960-6
http://www.apress.com/source-code
saimatam@yahoo.com
jagdeep.jain@gmail.com

CHAPTER 1

Foundation

In many companies, performance testing is not a priority until it becomes critical. The engineering team

is then asked to complete performance testing in an extremely short time. Most of us are familiar with this
situation and can relate to it. The engineering team needs to come up to speed with performance testing in
general and with performance testing tools in a very short time.

In spite of realizing how critical performance testing is, companies often don’t have an adequate budget
for the needed commercial performance testing tools. Apache JMeter (hereinafter referred to as “JMeter”)
is the leading tool, and thankfully it is open source and thus is free.

While there is plenty of reference material on the Internet, there is no comprehensive guide to take you
through all the steps of creating, running, and interpreting the results of a performance test using JMeter.
This book aims to address this need.

This book discusses the basics and presents a framework for performance testing. You will be able
to create a performance test plan that is based on the requirements. This book follows a step-by-step
approach and guides you through the installation, configuration, test plan creation, execution, and result
interpretation using JMeter.

Why Performance Testing?

Why bother to test the runtime performance of a web site? The answer is much more important than you
realize. Improved web site performance directly translates to the bottom line (profitability) of a business, as
it provides a better user experience, builds the brand, and retains customers. The improved performance
uses fewer resources and utilizes them with more efficiency.

The current generation of web users is very demanding and discerning. They have short attention
spans. They want everything quick. Twenty years ago a study revealed that a web site should load within six
seconds or the user would click elsewhere! This was 20 years ago. Imagine what that attention time would be
now? Four seconds? Financial Times (FT) conducted a performance test that clearly showed that a slow web
site resulted in a bad user experience and negative financial impact. Even a delay of one second, over a long
period of time, can have a huge impact on revenues.!

!Chadburn, Matt, Lahav, Gadi; “A Faster FT.com.” Engine Room, Blog by the Financial Times Technology Department,
April 6, 2016, http://engineroom.ft.com/2016/04/04/a-faster-ft-com/.
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Why JMeter?

JMeter is an industrial-strength performance testing tool. It is a top-level Apache open source project.
But being free is not the only reason for its popularity. It’s a very capable tool. This mature tool has been
continuously revised since its inception in 2001.

The commercial tools may have fancier user interfaces or better-looking reports, but JMeter can
be configured to provide the same capabilities. JMeter can be run in “distributed mode” in the cloud,
generating the load of thousands of users. JMeter comes with an Apache License, which does not have any
restrictions on usage, distribution, or modification.

JMeter has a standard format for writing the performance test. Most of the commercial tools support
importing/exporting to the JMX (the JMeter test file format).



CHAPTER 2

Performance Testing Primer

This chapter discusses the overview of performance testing, performance criteria, types of performance
tests, performance test infrastructure, and performance test strategy. This chapter does not refer to JMeter
itself but to performance testing in general.

At the end of this chapter, you should have a good idea of how to structure your own performance tests
and should be able to work toward a comprehensive performance testing strategy. Those who are already
familiar with performance testing can proceed to the next chapter.

Performance Testing

Performance testing is the testing performed on a system or application to measure some of its attributes
such as response time, throughput, scalability, etc. These attributes are called the performance criteria.

There are many types of performance tests, each of which requires different performance criteria to
be measured. Depending on the nature of the application, some of the performance criteria may be more
important than others.

Performance testing is different than functional testing. In performance testing, we are primarily
focused on speed, whereas functional testing is concerned with correctness of the application behavior.
Although performance tests are a part of the continuous build cycle along with the functional tests, the
results of performance testing should be interpreted only after the application passes the functional tests.

Response Time

The time taken by the application to respond to the user’s request is called the response time. It is measured
in seconds or milliseconds as appropriate for the application. Every application should strive to minimize
the response time. Figure 2-1 shows a typical web application request and response from the browser to the
server (where the web application is hosted) and from the server to the browser.

© Sai Matam and Jagdeep Jain 2017
S. Matam and J. Jain, Pro Apache JMeter, DOI 10.1007/978-1-4842-2961-3_2
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Figure 2-1. HTTP request-response

Some of the terms related to response time include the following:

e  Absolute Response Time: This is the total time taken from the instant a user
clicks on a link or submits a form until the response from the server is rendered
completely.

e Perceived Response Time: The absolute response time for some complex web
pages may be unacceptably high. To solve this issue, the request/response is
structured into a set of request/responses that could be rendered progressively. This
allows the users to continue reading or filling up a form, creating the perception that
the response was fast even though the absolute response time is roughly the same.
Perceived response time is the response time as perceived by the users.

e Server Processing Time: This is the time taken by the server to process the given
input and generate the output. This can vary depending on the complexity of the
request, server hardware, and the system load.

¢ Rendering Time: This is the time taken by the browser to parse and render the
response received from the server. This depends on the complexity of the web page,
presence of multimedia, presence of JavaScript, and whether the browser needs to
generate content. It also depends on the system load on the user’s device.

¢  Network Latency: This is the round-trip time taken by a data packet to travel over
the network the server and back. This does not include the server processing time or
the rendering time. This can vary widely depending on the location of the user, time
of the day, and the network load.

Throughput

A sequence of request/responses constitutes a transaction. The number of transactions per unit time is
called the throughput. It is measured in transactions/second or bandwidth (bytes/second). It depends
on server hardware, system load, and network latency. The application should strive to maximize the
throughput.
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Utilization

Utilization is the ratio of the throughput of the application relative to its maximum capacity. This is a
measure of how well the application is being used.

Itis not desirable to operate above 80% utilization because the user requests do not arrive evenly, and
the system should be able to handle a spike in the load.

Robustness

This is a measure of how well the application detects and handles various errors and exceptions. If the
system crashes or becomes unavailable, the company’s brand and reputation are at stake. Mean Time
between Failures (MTDF) is a metric that is often used for this purpose.

Scalability

Scalability measures how well the system can expand its capacity when additional resources are added.
Ideally the system capacity will increase linearly as additional resources are added. However, this is rarely
achieved in practice. It’s a good measure to know the resources that would be needed so that the system can
handle the projected future load.

Vertical scalability is achieved by upgrading the hardware. For example, by adding more memory, disk,
a better CPU, or additional CPUs.

Horizontal scalability is achieved by adding servers to the cluster. For example, by adding more web
servers and application servers to a webfarm/cluster.

User Perception

The user is the ultimate judge of performance. The user has a set expectation regarding response time and
robustness. If this is a casual news web site, the response time of six seconds may be okay. However, in the
case of stock trading application, a sub-second response may be needed. Performance tuning is done if
the measured performance is less than expected for that category of application. As mentioned earlier, the
request/response may be restructured to improve the user perceived response time.

Cost

The system should consume fewer resources and save money for the company.
Utilization and throughput are some of the measures that influence cost.

Types of Performance Tests

The term performance test is used loosely to mean many different types of tests. Furthermore, the distinction
between the various flavors of the performance tests is not widely understood. This is all the more reason for
you to include a definition of these tests in your Performance Strategy document to make things clear.

Stress Tests

A stress test is a kind of performance test that tests the application beyond the normal limits. The application
is subjected to excess load and after that its stability and performance are noted. This type of test is used to
determine how the application responds to load spikes.
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Note Performance tests evaluate and measure the application under a normal expected load. The stress
test subjects the application to loads which are in far excess of normal.

Load Tests

A load test is a kind of performance test that’s performed at the specified load level. So ideally, we would like
to perform load tests at varying load levels to note the behavior of the application.

Peak Load Tests

A peak load test is performed at the load that the application is expected to handle. For example, e-commerce
web sites experience their peak traffic during Black Friday, Cyber Monday, and the Christmas holidays. So a
peak load test in this case would test the application within the load specification but at the higher end.

Note Stress tests test beyond the peak load.

Soak Tests or Endurance Tests

In a soak test (also called an endurance test), the application is subjected to a specified load that is within the
specified limit but for a long duration. It is performed for many hours at a time. This test determines if the
application is properly reusing its resources.

This test will surface problems like the following:

e  Memory leaks in the application

e Database connections exhaustion

e  Network connection exhaustion

¢ Logfiles becoming full and log rotation

e  Other resource exhaustion

Scalability Tests

Successful web applications experience massive and sometimes exponential growth. So it is wise to measure
how the application scales. Scalability is defined as how well the application handles the increase in load
while still meeting the desired performance criteria.

A scalability test would increase the resources and test whether or not the application is providing
a corresponding increase in capacity. Ideally, we expect linear scalability (i.e., doubling the hardware
resources should result in double the application capacity).

Capacity Tests

A capacity test is a load test that establishes the maximum load that the application can handle while
meeting the desired performance criteria. The resulting metric is called the maximum capacity. It is used in
scaling the application and to estimate costs for future growth.
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Spike Tests and Burst Capacity

A spike test is a load test where the application is subjected to brief periods of sudden increment in load, a
small fraction beyond the maximum capacity. It is usually done to estimate the weakness/strength of an
application. The application is expected to be robust and continue to meet the performance criteria during
the spike. This metric is called the burst capacity.

Performance Smoke Tests

In a performance smoke test, a few common and essential use-cases along with use-cases pertaining to the
code subject to change are together tested for performance. It is only when the smoke test succeeds that
the full suite of performance tests are conducted. If the smoke test fails, no further performance tests are
conducted until the performance defect has been rectified.

High Availability Test/Fail-Over Tests

Modern web application infrastructure is designed to be highly available and resilient to hardware and
software failures. Ideally, the architecture should ensure that there is no single point of failure and that there
are standby servers that can transparently take over without impacting the user experience.

In this test various equipment and software failures are simulated and relevant performance tests are
run to verify that the application is still meeting the performance criteria.

SIMIAN ARMY AT NETFLIX INC.'

Netflix is a well known provider of digital media streaming services, serving more than 74 million
subscribers in 190 countries. Performance and robustness are critical for it to survive.

The Netflix engineering team has come up with the concept of “chaos engineering,” in which defects
are deliberately introduced to the production system to test and validate if the system is robust enough
to fail-over and recover from the errors while meeting the pre-established performance criteria. It
developed a set of tools dubbed as the Simian Army, a couple of which are summarized here.

Chaos Monkey

It randomly disables the production instances to make sure that the system can survive this common
type of failure without any customer impact.

Chaos Gorilla

Similar to Chaos Monkey, but simulates an outage of an entire Amazon availability zone. It verifies that
the services automatically rebalance to the functional availability zones without user-visible impact or
manual intervention.

1“Chaos Engineering Upgraded,” The Netflix Tech Blog, September 24, 2015, http://techblog.netflix.com/
2015/09/chaos-engineering-upgraded.html.
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Netflix Chaos Kong in Operation

It is very rare that an AWS Region becomes unavailable, but it does happen. On September 20th, 2015,
Amazon’s DynamoDB service experienced an availability issue in their US-EAST-1 region. That instability
caused more than 20 additional AWS services that were dependent on DynamoDB to fail. Some of the
Internet’s biggest sites and applications were intermittently unavailable during a six- to eight-hour
window that day. This had minimal impact on Netflix, thanks to Chaos Kong.

Netflix did experience a brief availability blip in the affected region, but it sidestepped any significant
impact because Chaos Kong exercises prepared them for incidents like this. By running tests on a
regular basis that simulate a region-level outage, they were able to identify any systemic weaknesses
early and fix them. When US-EAST-1 actually became unavailable, their system was already robust
enough to handle a traffic fail-over.

Figure 2-2 shows a chart of Netflix’s video play metrics during a Chaos Kong exercise. These are three
views of the same eight-hour window. The top view shows the aggregate metric, while the bottom two
show the same metric for the West region and the East region, respectively.

o a® W W we® wab

Figure 2-2. Netflix Chaos Kong in operation

In the bottom row in Figure 2-2, you can clearly see traffic evacuate from the West region.

The East region gets a corresponding bump in traffic as it steps up to play the role of savior. The
aggregate metric shown in the top chart does not show any impact, demonstrating that the system was
resilient to the failover. At the end of the exercise, the traffic reverted to the West region. The aggregate
view shows that their members did not experience any adverse effects. Netflix runs Chaos Kong
exercises like this on a regular basis; it gives them confidence that even if an entire region goes down,
they can still serve their customers.
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The Performance Test Environment

The hardware and software used to conduct performance testing is called the performance test environment.
It is usually separate from the production environment. Although not advisable, sometimes performance
testing is done in the production environment itself.

The Need for Separate Performance Environment

Performance testing should not be performed in the production environment as it may negatively impact
the user experience.
The load from performance testing may:

e  Crash the system

e  Degrade the application response time

e  Create security holes due to the use of test accounts

e Litter the production databases with performance test input and output data
e  Fill up the databases, application log files, and system log files

e  Affect the analytics

In the long run, it is wise to have a dedicated performance environment as it would avoid these pitfalls
and would provide the benefit of Continuous Integration (CI). In fact, some companies have more than one.
The advent of cloud computing enables such environments to be provisioned on demand at a low cost.

Performance testing needs to happen before software is deployed into production. Ideally this needs to
be a part of the build process so that any performance defects introduced as a result of software changes can
quickly be detected and rectified.

Despite the benefits of a performance test environment, sometimes performance testing is done in the
production environment because it is prohibitively expensive to duplicate the production environment in
terms of hardware, additional software licenses, and third-party services.

The Performance Environment Should Be Like the Production
Environment

The performance environment should be modeled after the production environment. In an ideal scenario,
the performance environment should be a replica of the production environment in terms of hardware,
software, network, components, and topology. However, due to budget and other constraints, this may not
be possible. In such cases, the performance environment should mimic the production environment in all
key aspects. Some logical compromises will have to be made. For example, instead of a cluster of four web
servers, the team may choose to go with a minimal cluster of two servers. They may decide to go with a
single instance of the database instead of a master-slave database configuration in production.

The Performance Environment Should Be Isolated

The performance environment should be on a different subnet, isolated from the production environment
so that any activity on the performance subnet will not influence production and vice versa.
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Performance Testing Tools

Performance testing tools should address load generation, performance data collection, and analysis and
reporting. Tools should be identified and their specific features/usage explored and documented well in
advance. These tools need to be installed on relevant servers in the environment.

The Performance Testing Strategy Document

The performance testing strategy is a document that defines performance requirements and goals, as well as
the approach to achieve and maintain them. It contains the performance testing policy and methodology.
This document captures the thinking of the accountable business and IT executives and is signed off by them.

Performance Requirements

As detailed, there are many performance criteria that are used in the industry. While all of them could be
useful, only a subset is applicable to your specific application. Further, an even smaller number may be
of critical importance due to contractual obligations, Service Level Agreements (SLAs), or the application
owner’s stipulations. The criteria thus identified are called performance requirements.

Sometimes the nature of the business dictates these requirements. For example, for a stock trading
application, a sub-second response time is a requirement.

Every release has to meet these requirements.

Performance Goals

Performance goals are criteria that are desired but not critical. These are often determined by the
performance of similar applications from competitors. Meeting these goals would be to the advantage of the
business. For example, for a news web site, a response time of six seconds may be desirable.

Note Performance requirements are absolute, whereas performance goals are aspirational.

Performance Test Suite

The performance test suite is a set of tests that measures the performance requirements and goals.

The company’s performance testing strategy may call for multiple performance test suites. Not all the test
suites need to be executed each time. For example, a test suite for scalability would be run in preparation
of busy times such as Christmas, while a smoke test suite is executed as a part of the build process.

Application usage patterns can be identified either by analyzing the web application usage logs or the
usage patterns are provided by the product owner or marketing. These are taken into account while creating
the test suite.

The test suite undergoes changes to meet the changing needs of the application. New performance
tests are added to address new product features; old performance tests are deprecated for obsolete features;
existing performance tests are enhanced based on the analysis of performance reports, the feedback from
the product owner, or data from the marketing department.

10
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Performance Reporting and Analysis

Performance reports are analyzed to detect instances where performance requirements are not being met;
these are logged as critical defects.

The performance is also compared to the baseline to note the trends. Any deviation is brought to the
attention of the team for further analysis and action.

Performance Tuning

The engineering team reviews and modifies the application to address defects and concerns raised by the
performance reports. These tuning changes may include modifications to configuration, code, network,
architecture, topology, etc. Figure 2-3 shows the performance testing/tuning process flow.

Setup Performance Test
Environment.

t

Establish Performance
Criteria and Goals.

'

Create/Update Performance

—_— ! —
Test Suite.
Execute Performance Tests.
Collect Performance Metrics.
Tuni * New Tests
uning. Identified.

t _

U

Publish Baseline.

Figure 2-3. Performance testing process
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Conclusion

In this chapter, you learned the basic terms of performance testing, types of performance tests, performance
test environment, and performance test suites. These are helpful in developing a performance testing
strategy. The next chapter starts with JMeter and explains the various components of JMeter. You will be
developing and running a JMeter test script and will also learn various ways of starting/stopping/shutting
down a JMeter test script.

12
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CHAPTER 3

Your First JMeter Test

This chapter discusses the various components of JMeter and helps you develop the first ]Meter test script.
You will find out about the various ways (GUI/non-GUI) of running and stopping/shutting down JMeter test
scripts in standalone test execution and server mode of test execution.

At the end of this chapter, you will have a good idea of the various components of JMeter and be able to
write a simple JMeter test script, as well as start/stop/shut down tests from GUI and non-GUI modes.

Before starting with the JMeter test script development, let’s walk through the components of a test plan.

Components of a JMeter Test

Caution  JMeter test scripts have a filename extension of . jmx. This is not related to Java Management
Extensions (JMX).

A JMeter test script consists of hierarchical and ordered components organized in the form of a tree.
Each of these components has properties that can be configured in the following ways:

e By jmeter.properties file

e By using command-line parameters

e Byediting the . jmx file directly using a text editor
¢  Byusing the GUI

e By using values extracted from the responses received to sampler requests

Test Plan

The test plan is the top-most element and is the root of the tree. For a test plan, the name, description, and
user variables can be configured.

Thread Group

Every test has one or more thread groups. A thread group is a child element of a test plan. Each thread group
represents a use-case. As you will see later in the book, a thread group can be configured with the number of
threads, ramp-up time, and other useful properties that allow you to control its behavior.

© Sai Matam and Jagdeep Jain 2017 13
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Controller

Each thread group has one or more controller elements. Logical controllers decide the flow of execution.
They determine the next Sampler to execute. JMeter comes with many built-in logical controllers that
provide precise control flow. For example, the If controller and Switch controller provide branching; the
ForEach, While, and For provide iteration flow. There is a controller for every programming construct.

A custom controller, if needed, could be developed using the plugin API mechanism provided by JMeter.

Sampler

Sampler is a child element of a thread group or a controller. It sends requests to the server. For every
protocol, we need a separate sampler. Out of the box, J]Meter comes with many samplers. For example,
to send a HTTP request, you use a HTTP Request Sampler. Custom samplers can be developed using the
JMeter plugin mechanism.

Listener

Listeners listen to the responses from the server and assemble and aggregate the performance metrics.
They are used to display graphs. We need at least one listener per test script so that we can interpret and
understand the results of the performance test.

Timer

A timer introduces a delay in the flow. Delay is needed between sampler requests for the following reasons:
e Tosimulate the time that the user takes to perform the next action on the web page
e Tosimulate a realistic load distribution on the server

Add timers as child elements of samplers or logic controller that need the delay.

Assertions

Assertions are used to verify that the server responses are as expected. Assertions test various status codes,
and then pause, alert, or log bad request/responses. It is important to ensure that the server is not returning
any error codes during the execution.

Adding an assertion as a child of the sampler restricts it to a single sampler. Otherwise, assertions will
apply to all samplers that are in scope.

Add an Assertion Results Listener to the thread group to view the assertion results. Failed assertions will
also be displayed in the View Results Tree and the View Results in Table Listeners, and will count toward the
error percentage, for example, in the Aggregate Reports and Summary Reports.

Config Element

Configuration elements are placeholders for properties, including user-defined properties and variables.
For example, the HTTP Cookie Manager is a configuration element. Configuration elements can be scoped
out with a nesting level.

14
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Pre-Processors

Pre-processors take the request and modify it (substitution, enhancement, dereferencing variables, etc.)
before the sampler sends it to the server.

Post-Processors

Post-processors process the response from the server. They are used to process the server response and
modify the component settings or to update variables.

Order of Component Execution

Programming languages evaluate expressions by following certain rules based on operator precedence.
For example, in the expressiona + b * ¢, the operationb * c is performed first and the result is added to
a. Although the operator * is not the first operator appearing in the expression, it is applied first as it has a
higher precedence value.

Similarly, JMeter follows certain rules while executing the components in a test plan. Within a thread
group, the order of execution of the components follows the order shown in Figure 3-1. Even if a Listener
component was placed as the first element in the thread group, it will be executed after samplers and post
processors. However, controllers and samplers have the same precedence, so they will be executed in the
order in which they appear in the test plan.

Thread Group

s Y

Pre-Processor(s)

[ Logic Controller(s) / Sampler(s) l

Post-Processor(s)

Figure 3-1. Order of execution
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JMeter allows the elements to be nested. For example, a listener, a timer, and a sampler can be nested
under a logical controller. In this case, when the logical controller is being executed, the order of execution of
its child nodes would be the timer, the sampler, then the listener.

Figure 3-2 shows the order of execution in the test plan.

? & TestPlan
@ < Thread Group
@ Constant Timer
= _ BeanShell PreProcessor
? BeanShell PostProcessor
/" BSF Sampler
@ Constant Throughput Timer
. Aggregate Report
¢ = Transaction Controller
¢ 2 HTTP Request
2% CS8V Data Set Config
K] workgench

Figure 3-2. Test plan

Asyou can see in the JMeter test plan, the components are not in sequence.

However, JMeter will rearrange them according to the Order of Execution diagram shown in Figure 3-1.
Note that the CSV Data Set Configis nested under the transaction controller. The child elements nested under
the transaction controller would again follow the Order of Execution diagram and get sequenced.

For the given test plan, the execution order will be:

1. BeanShell Pre-processor
Constant Timer

Constant Throughput Timer
Transaction Controller

CSV Data Set Config

HTTP Request

BeanShell PostProcessor

® N o g~ N

Aggregate Report

Note All the examples mentioned in this book have been coded against a sample web application called
Digital Toys Inc. Refer to Chapter 14 for setup instructions.
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Simple JMeter Test

This first test script is very simple.

1. Simulate a user browsing the Digital Toys Inc. web application home page
(http://1localhost:8080/dt).

2. Check for an HTTP status code of 200.
Follow these steps or download FirstTestPlan. jmx.'
1. Start JMeter GUL
2. Create a test plan and give it a meaningful name, such as First Test.

3. Click on Test Plan and go to Edit » Add » Threads (Users) and add Thread
Group. Configure the Number of Threads (Users) as 1 and Loop Count as 1
(see Figure 3-3).

D8lalld - XE|a)[+]=]%][»]»]

? & TestPlan
O [Thread Group| Thread Group
&) workBench Name: [Thread Group

Comments:
Action to be taken after a Sampler error

Thread Properties
Number of Threads (users): |1

Ramp-Up Period (in seconds): :'1
Loop Count: | | Forever |1

® Continue ) Start Next Thread Loop (*

[] Delay Thread creation until needed

[_] Scheduler

Figure 3-3. Thread group

'https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_03/FirstTestPlan.jmx
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4. Click on Thread Group and go to Edit » Add » Sampler and add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/dt. Uncheck Follow Redirects (see Figure 3-4).

s aod e xolal[+] -]+
? & TestPlan :
¢ 40 Thread Group | HTTP Request

/¥ HTTP Request ‘| IMame: [HTTP Request
] workBench ‘| \comments:

(Basic | Advanced |

Web Server i 5

y f | - Tim
Server Name or IP: |Ioca|host |Port NurrILber: 8080 Com
HTTP Request = = '

>[n® 0[]

Implementation: vl Protocol [hitp]: {Method: GET

Path: [1at

D Redirect Automatically D Folicw Redirects Use KeepAlive D Use multipart/form-data fo

[ Parameters | Body Data | Files Upload |

Figure 3-4. HTTP request

5. Click on HTTP Request and go to Edit » Add » Assertions and add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200 (see Figure 3-5).

Clelaclas »eLBlal +][-[<[p[n@e | % o

? a TestPlan |

¢ 40 Thread Group Besponse Assertion
¢ #* HTTP Request || Name: |Response Assertion
O, ResponseAssertion | | |comments:
N WorkBench | ; Apply to:
| () Main sample and sub-samples ® Main sample only O Sub-samples only ) JMeter Varia
Response Field to Test

| () Text Response () Document (text) ) URL Sampled @ Response Code () Response N

Pattern Matching Rules

-

O Contains ) Matches @ Equals iC} Substring

Patterns to Test

| 2w

Patterns to Test

Figure 3-5. Assertions
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6. Click on Thread Group and go to Edit » Add » Listener and add View Results

Tree (see Figure 3-6).

Leal °d i

BEEOE

ID0C

*
L

? & TestPlan
? ég') Thread Group
¢ /7 HTTP Request
O, Response Assertion

&
K] workBench

Figure 3-6. Run test

7. Save the test plan.

View Results Tree

Name: |View Results Tree

Comments:

Write results to file / Read from file

flenamel H Brov
Search: | | [ case sensitive [
Text dll Sampler result |

8.  Go to Run » Start to run the test (on Mac OSX, type CMD+R).

9. Verify the responses in the View Results Tree (see Figure 3-7).
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[ Sampler result | Request | Response data

 HTTP Request| || Thread Name: Thread Group 1-1

Sample Start: 2017-04-21 22:04:07 IST
Load time: 1776

Connect Time: 196
Latency: 1775

Size in bytes: 8404
Headers size in bytes: 278
Body size in bytes: 8126
Sample Count: 1

:|l Error Count 0

-il Data type (text’|"bin"|™). text
fll Response code: 200

E@ Response message: OK }

Response headers:

HTTP/1.1 200 OK

Date: Fri, 21 Apr 2017 16:34:07 GMT
Content-Tvpe: text/html:charset=utf-3

Figure 3-7. Test results

Now, let’s simulate a load of 10 users by following these steps.

1. Highlight Thread Group and configure Number of Threads (Users) as 10,
Ramp-Up Period (in seconds) as 0, and Loop Count as 1.

2. Save the test plan.
3. Go to Run » Start to run the test (on Mac OSX, type CMD+R).

4. Verify the responses in the View Results Tree (see Figure 3-8).
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[

Text

Samplerresurl " Request [ Responsedata l

9 E! TP Request|

& HTTP Request
@ HTTP Request
@ HTTP Request
& HTTP Request
@ HTTP Request
& HTTP Request
@ HTTP Request
©@ HTTP Request

Thread Name: Thread Group 1-1
Sample Start: 2017-04-21 22:06:43 IST
Load time: 102

Connect Time: 5

Latency: 101

Size in bytes: 8402

Headers size in bytes: 276

Body size in bytes: 8126

Sample Count: 1

Error Count: 0

Data type ("text”|"bin"[™): text

@ HTTP Request

Response code: 200
Response message: OK

Figure 3-8. Execution results

Response headers:

HTTP/1.1 200 OK

Date: Fri, 21 Apr 2017 16:36:43 GMT
Content-Type: texthtml.charset=utf-8

Navigate to each response under the View Results Tree and verify the response and response time

(Load Time). Calculate the average respon
threads.

GUI Mode

se time as the sum of the response time of all threads/number of

JMeter GUI mode provides several options to start/stop test(s) (see Figure 3-9).

Clalaloals) = «x[cla)/+[-[*|[r[p]@0|[]
Ng’?f‘%‘[ﬂ‘ Test Plan 1 2 3 45 6
. Name |Test Plan |
|| [Comments:
User Defined Variables
| Name: Value I

Figure 3-9. JMeter test execution options
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e  Start: Start a test on the local machine

e Stop: Abruptly stop the test that is running on the local machine

e  Shutdown: Stop the test gracefully, allowing the threads to wind down
¢ Remote Start All: Start the test on all the remote JMeter hosts

¢ Remote Stop All: Abruptly stop the test on all the remote JMeter hosts

e  Remote Shutdown All: Gracefully shut down the test on all the remote JMeter hosts

Note Use the GUI to create and debug the tests scripts. Use the non-GUI mode to execute the test and
collect the results.

Non-GUI Mode

GUI mode is not desirable because:
e It consumes a large amount of resources, thus interfering with the test results
¢ It may not be available in some environments (such as a remote shell)

To avoid these issues, use the non-GUI mode.
To see the command line options provided by JMeter, issue the following command in the CMD prompt.

jmeter --help
This will show you the help options provided by JMeter.

C:\apache-jmeter-3.0\bin>jmeter --help
Writing log file to: C:\apache-jmeter-3.0\bin\jmeter.log

Copyright (c) 1999-2016 The Apache Software Foundation

To list all command line options, open a command prompt and type:
jmeter.bat(Windows)/jmeter.sh(Linux) -?

To run Apache IMeter in GUI mode, open a command prompt and type:

jmeter.bat(Windows)/jmeter.sh(Linux) [-p property-file]
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To run Apache IMeter in NON_GUI mode:
Open a command prompt (or Unix shell) and type:

jmeter.bat(Windows)/jmeter.sh(Linux) -n -t test-file [-p property-file] [-1 log-file]

To run Apache JMeter in NON_GUI mode and generate a report at end :
Open a command prompt (or Unix shell) and type:

jmeter.bat(Windows)/jmeter.sh(Linux) -n -t test-file [-p property-file] [-1 log-file] -e -o
[Path to output folder]

To generate a Report from existing CSV file:
Open a command prompt (or Unix shell) and type:

jmeter.bat(Windows)/jmeter.sh(Linux) -g [log-file] -o [path to output folder (empty or not
existing)]

To tell Apache JMeter to use a proxy server:
Open a command prompt and type:

jmeter.bat(Windows)/jmeter.sh(Linux) -H [your.proxy.server] -P [your proxy server port]

To run Apache JMeter in server mode:
Open a command prompt and type:

jmeter-server.bat(Windows)/jmeter-server(Linux)

C:\apache-jmeter-3.0\bin>

Executing a Single Test

Let’s explore command-line options using the following examples.
Download FirstTestPlan. jmx*and issue the following command in the CMD prompt.

C:\>jmeter -n -t FirstTestPlan.jmx -1 test-run.jtl

Note that test-run.jtl is the test execution log file.

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch 03/FirstTestPlan.jmx
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Proxy Server Setting

If you are behind a proxy server, append the following options.

-H <proxy host server name>, -P <port number>

Start JMeter in Server Mode

JMeter also runs in master-slave formation, known as server mode. To run JMeter in server mode, issue the
following command in the CMD prompt.

C:\>jmeter-server

... Trying IJMETER_HOME=..

Found ApachelMeter core.jar

Writing log file to: C:\apache-jmeter-3.0\bin\jmeter-server.log

Created remote object: UnicastServerRef [liveRef: [endpoint:[172.17.65.111:61425]
(local),objID:[-10c0a943:15c299a388a:-7

fff, -3710696168706880958]]1]

Stop/Shutdown JMeter

To stop JMeter test execution, issue the following command in the CMD prompt. Once the command
executes, it sends a stop signal to the JMeter test. The response message in the CMD prompt should read
StopTestNow request to port 4445

C:\apache-jmeter-3.0\bin>stoptest.cmd
Sending StopTestNow request to port 4445

To shut down JMeter, issue the following command in the CMD prompt. Once the command executes,
it will send a shutdown signal to the JMeter test. The response message in the CMD prompt should read
Shutdown request to port 4445.

C:\apache-jmeter-3.0\bin>shutdown.cmd
Sending Shutdown request to port 4445

Conclusion

In this chapter, you learned about the components of a JMeter test and wrote a simple JMeter test. You also
learned how to start/stop/shut down JMeter test execution via GUI mode and from the command prompt.
In the next chapter, you will learn to record user actions and create JMeter test scripts by using HTTP(s) Test
Script Recorder.
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CHAPTER 4

JMeter Test Script Recorder

This chapter discusses how to record a JMeter test script by using HTTP(S) Test Script Recorder. We cover
the WorkBench and Recording Controller, how to configure a proxy port for recording HTTP(S) calls, and
inclusion and exclusion of specific URL patterns. You will also see how to record an example using the
Digital Toys Inc. web application.

At the end of this chapter, you will have a good idea of recording user actions via a browser and will
be able to develop a simple JMeter test script. Those who are already familiar with the HTTP(S) Test Script
Recorder can proceed to the next chapter.

Before starting with the HTTP(S) Test Script Recorder, you need to make sure that JMeter understands
browser actions. You need to configure the browser and use JMeter as a proxy server.

Once you complete the configuration, you can use the browser and perform the use-case specific steps
on a browser. JMeter, being in the middle, can intercept the requests from the browser, record them, and
forward them to the server. Similarly, JMeter can record the web application responses before forwarding
them back to the browser. See Figure 4-1.

"3

|

A
A

Browser JMeter Web
( proxy ) Application

Figure 4-1. JMeter as a proxy server

JMeter WorkBench

JMeter’s WorkBench provides a temporary workspace to store test elements, including a thread group. When
the JMeter GUI starts, it is pre-populated with an empty test plan and an empty WorkBench. When JMeter
is configured as a proxy, it can record the browser activity in the WorkBench. Users can then copy/paste
recorded requests from the WorkBench into the test plan.

Test elements in the WorkBench are considered a work-in-progress. They are not saved with the test
plan unless you check the Save WorkBench check-box. See Figure 4-2.
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L@

NECIFRRIGERELE

a TestPlan

) WorkBench] WorkBench

Name: [WorkBench

[ ] save WorkBench }

Figure 4-2. Save WorkBench

Apart from the test elements, it can contain non-test elements like a HTTP(s) Test Script Recorder.
See Figure 4-3.

0

®

a °d - £B| 6

ol AL AL L

& TestPlan

N w

HTTP Mirror Server f—=

HTTP(S) Test Script Recorder |
Property Display —

Save Node As Image  Cul-G
Save Screen As Image Cul+Shift-G

Enable
Disable
Toggle Ctrl-T

Heb -
E

Figure 4-3. WorkBench options
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WorkBench provides us with a few configuration options for recording test scripts, such as global
settings, test plan content, URL patterns to include, URL patterns to exclude, and notify child listeners of

filtered samplers. See Figure 4-4.

8@ °%H [

L0 +]-

& TestPlan
? w WorkBench :
HTTP(S) Test Script Recorder

Figure 4-4. WorkBench

HTTP(S) Test Script Recorder
Name: 'HTIP[S} Test Script Recorder
Comments:
Global Settings i
Port: [8888 | | HTTPS Domains :

Test plan content

Target Controller: Euse Recording Controlier

| Grouping: ]Do not group samplers

HTTP Sampler settin_g_s o
Type: | = | Prefix:

Content-type filter

i M \v| Capture HT

. [_] Redirect Automatically (v Follow Redirects [v]

Include:

URL Patterns to Include

_URL Patterns to Exclude

| Exclude:

| URL Patterns to Include

Add || Delete Add from Clipboard

URL Pattemns to Exclude

| Add

Notify Child Listeners of filtered samplers

Delete || Add from Clipboard

Add sugges

[v] Motify Child Listeners of filtered samplers

Start Stop Restart

In Global Settings, the Port configuration is used to configure JMeter to listen on a specified port.

Test plan content allows you to specify the controller where the proxy will store the generated samples.
It is set to Recording Controller by default.

The URL Pattern to Include option allows you to add a regular expression that specifies the URLs to
include. For example, use the regular expression . \/product\/. to specify a URL containing the product.

The URL Patterns to Exclude option allows you to add a regular expression to specify the URLs to
exclude. For example, you can use the regular expression .\.(css|js). to indicate that you don’t want

CSS or js.

Selecting the Notify Child Listeners of Filtered Samplers check box causes the child Listener (for example,
the View Results Tree) not to see these requests.
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JMeter Recording Controller

By using Recording Controller in the WorkBench, you can capture the recording of the user actions
performed in the browser.
After recording the test via the WorkBench, the user can run the test to check if it is working as expected.

Browser Proxy Settings

We need to set the JMeter Port setting in Global Settings and the browser proxy port to the same value: --7070.
Let’s set up the proxy in the Firefox browser. See Figure 4-5.

1. Open Firefox browser and choose Preferences » Advanced » Network »
Connection Settings » Manual Proxy Configuration. Configure HTTP Proxy as
localhost and Port as 7070.

2. Select Use This Proxy Server for All Protocols.
3. Clear the No proxy For text area.
4. Click OK.

)|

«  about:preferen ¢ || Q Search ¥ B » =/ Connection Settings 5=
|
Cenfigure Proxies to Access the Internet
| No proxy
0}
Advanced Auto-detect proxy settings for this network
Q :
se system proxy settings
General Data Cheoices Netweork Update Certificates Lsesy i) 9
= = - @ Manual proxy configuration:
HTTP Progy:| locall Port: S
& Coimeciion ‘ TP Proxy:  localhost Port 7070
o Configure how Firefox connects to the Internet Settings.. R VS 00 MR O Y PHDERE DR
| SSL Proxy: Port: 0
a
— Cached Web Content | ETP Prowy: Port: =
() Your web content cache is currently using 8.5 MB of disk space | Clear Now SOCKS Host: Port: o
& Overnide automatic cache management | SOCKSwW @ SOCKSyS Remote DNS
-4

Limit cache to MB of space

| No Proxy for:

Offline Web Content and User Data |
Your application cache is currently using 0 bytes of disk space | Clear Now
v | Tell me when a website asks to store data for offline use | Exceptions... | Bxample: .mozilla.org, net.nz, 192.168.1.0/24

The following websites are allowed to store data for offline use: ‘ Automatic prozy configuestion R

‘ Do not prompt for authentication if password is saved

? | 0K I[ Cancel ] | Help

Figure 4-5. Firefox proxy settings

JMeter is now the proxy between the Firefox browser and the web server.
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Recording Example

Using the Digital Toys Inc. web application, we will now place an order. Because JMeter has been set up as
the proxy, you can record all the user interactions on the browser.
Follow these steps.

1. Signin (user: user1@dt.com, password: user1).

2. Goto Check Detail » Add To Cart » Checkout » Add Billing/Shipping Address »
Add Credit Card » Place Order » Sign Out.

Let’s illustrate the process of developing a test script by recording the user actions.
Follow these steps or download FirstRecordingTestPlan. jmx":

1. Create a test plan and give it a meaningful name, such as First Recording Test.

2.  Click on WorkBench and go to Edit » Add » Non-Test Elements. Then add
HTTP(S) Script Test Recorder. In Global Settings, configure Port as 7070. Select
Target Controller as WorkBench > HTTP(S) Test Script Recorder.

3. Clickon the Start button. JMeter will show a Root CA Certificate dialog box. Click OK.

4. Perform the use-case actions in the browser; they will be shown as in Figure 4-6.

@ a °HM |Ea)+]-]%]]
a First Recording Test
;4 U WorkBench
¢ = HTIP(S) Test Script Recorder

o=

f‘. 1 Ir

[-

o ¥ 3locsp

o 4 4locsp

o 5

o 4 7/assetsficofavicon.ico

o ¥ 6lassetsfiquery.css

o 4* 8lassetsficofavicon.ico

o ‘é" g J

e 47 101

e 4 11 luserisignin

o ¥ 12/assetsfjquery.css

& ¥ 13 Mavicon.ico

e 4 14 Mavicon.ico

o ¥ 15 /dVassetsiglyphicons-halflings-regular.woff2
& ¥ 16 Idtassetsiglyphicons-halflings-regular.woff
& ¥ 17 Idvassetsiglyphicons-halflings-regular tf
o 4~ 18 juser/signin

o=

o 4 20/assetsfjquery.css

o ' 21 /product/detail

o 7 22 lassetsijquery.css

o 4~ 23/jorder/addToCart

o o7 24 lassetsijquery.css

> y‘ 251

o 4~ 26 Jassels/jquery.css

Figure 4-6. Recording browser actions

'https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_04/FirstRecordingTestPlan.jmx
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5. Click on the Stop button.

6. After recording, you will notice requests for . js, .css, and other resources that
are not needed. You can exclude these requests by specifying Exclude Regular
Expression. Click on Add Suggested Excludes, and this action will add a sample
expression. Modify this expression, as shown in Figure 4-7.

K\ (bmp|css|js|gif|ico|jpe?g|png|swf|woff|woff2|ttf).*

_URL Patterns to Exclude
URL Patterns to Exclude

["\(bmplcsslislqiflicolipe ?qlpnalswiwofflwoff2]ttf) *

Add Delete Add from Clipboard || Add suggested Excludes |
J L 1= - & i —

Figure 4-7. Exclude regular expression

Note We have excluded .bmp, .css, .js, .gif, .ico, .jpeg, .png, .swf, .woff, .woff2,and .ttf
requests. This is because our focus was to test the performance of the dynamic responses from the server.

7.  Clear the previous recording.

You will now re-record the use-case without the unwanted requests.
1. Click on the Start button. JMeter will show a dialog box. Click OK.
2. Perform the use-case actions in the browser.

3. You will now see that the recorded calls have been filtered for unwanted
resources. See Figure 4-8.
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RECEIRREIDDOC

a FirstRecording Test
¢ ] workBench

¢ = HTTP(S) Test Script Recorder
o /¥ 1userssignin
o /¥ 4serssignin
o~ M 71
o /¥ 9/productidetail
o ¥ 11 /order/addToCart
o ¥ 13 Jorder/checkOut

o= o 14 Juser/addAddress
e /¥ 19 luserladdAddress
o 20 /order/checkOut
o=/ 21 luser/addCard

o~ /¥ 23 user/addCard

o= # 24 /order/icheckOut
o /¥ 26 lorderiplaceOrder
o ’ 271

o /¥ 29 Juser/signOut
- 30

Figure 4-8. Recording browser actions

HTTP(S) Test Script Recorder

Eame:_[HTTP(S) Test Script Recorder

\Comments:

~ Global Settings
Port: (7070 | HTTPS Domains: |

~ Test plan content
Target Controller: |WorkBencI| > HTTP(S) Test Script Recorder

Grouping: |Do not group samplers

 HTTP Sampler settings
Type: l ] - | Prefix: | | [J Redirect A

- Content-type filter
Include: |

~ URL Patterns to Include -

4.  Click on Test Plan and go to Edit » Add » Threads (Users). Add a thread group.

5. Select all recorded browser actions from WorkBench and then drag and add
them as child elements of the thread group. The result will look as shown in

Figure 4-9.
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Olejarclalm s« Loal+]=]«[p[»]

9 @ FirstRecording Test

¢ © Thiesd Group
o /¥ 1userisignin Name: |Thread Group
o /¥ 4juserisignin Comments:
i ; Action to be taken after a Sampler error
o/ 9l/product/detail : . -

@ i o)
o /¥ 11 lorder/addToCart : ® Continue (. Start Next Thread Loop
o ¥ 13 Jorder/icheckOut
4 " st Thread Properties
e Number of Threads (users): |1
o /¥ 19 luserladdAddress : k|
o~ /* 20 jordericheckOut | | Ramp.Up Period (in seconds): |1
¥~/ 21luseriaddCard Loop Count: [_] Forever [1
o ¥ 23 juser/addCard
- 24 JordericheckOut [ ] Delay Thread creation until needed
o ¥ 26 lorder/placeOrder [ Scheduler
L -
o~ /¥ 29 juserisignOut |  Scheduler Configuration
o 30 ‘| |Duration (seconds)
¢ ] workBench | | Startup delay (seconds)
= HTTP(S) Test Script Recorder
Start Time
End Time

Figure 4-9. Final recording

6. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
7. Save the test plan.

Note Each of the requests in the HTTP(s) Test Script Recorder starts with a request number. However,
these numbers may not be in sequence, as some requests may have been discarded based on the URL
exclusion/inclusion filters.

To verify that the test is working correctly, follow these steps.

1. Click on Test Plan and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

2. Run the test. Results will be similar to those shown in Figure 4-10.
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Search: | | [[] Case sensitive [_] Regular exp. \ Search J i Reset |
Text v !| sampler result | Request | Response data |

& 1/user/signin
¢ & 4/user/signin
@ http:/Mocalhost8080/user/signin
@ http:/ocalhost 8080/
2 9 /product/detail
@ 11/order/addToCart
@ 13 /order/icheckOut
¢ @ 19/user/addAddress
&2 hitp:/Mocalhost8080/user/addAddress
@ nhttp:/ocalhost8080/ordericheckOut
¢ @ 23/user/addCard
2 http/Mocalhost8080/user/addCard
@ http:/ocalhost8080/order/checkOut
¢ & 26 Jorder/placeOrder
2 hitp:/Mocalhost8080/order/placeOrder
@ htip:/Mocalhost8080/
o & 29 /user/signOut

["] Scroll automatically?

Figure 4-10. View results

Lalency: 4o

Size in bytes: 6827
Headers size in bytes: 180
Body size in bytes: 6647
Sample Count: 1

Error Count. 0

Data type ("text”|"bin"|™): text
Response code: 200
Response message: OK

Response headers:

HTTP/1.1 200 OK

Date: Sat, 22 Apr 2017 11:07:36 GMT
Content-Type: texthtml;charset=utf-8
Content-Language: en-US
Transfer-Encoding: chunked

Server. Jetty(9.3.7v20160115)

HTTPSampleResult fields:

|| ContentType: texthtmi:charset=utf-8

DataEncoding: utf-8

;[Raw|Parsed

After the test executes, open the browser, navigate to the Digital Toys Inc. web application, log in with
the user1@dt . com username and useri password, then navigate to Order History and check if the order
is present. You should see two orders—the first order was created while recording the test and the second
order was created due to the test execution. See Figure 4-11.
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Digital Toys

Your Order History

Order Date: 2017-04-22
Status: Order Placed and Shipped

S. No. Product Name Price
1. Good Shot Camera $§ 125.95
Total $ 125.95

Order Date: 2017-04-22
Status: Order Placed and Shipped

S. No. Product Name Price
1. Good Shot Camera $ 125.95
Total $§ 125.95
Continue Shopping

Copyright®© 2016 - - All rights reserved.

Figure 4-11. Order history

Note We excluded .js, .css, .ico, .tf, .woff, etc. requests, which are basically browser-based calls instead
of server calls. This is because the focus here is to test the performance of dynamic responses from the server.

Conclusion

In this chapter, you learned to configure JMeter as a proxy and use the HTTP(S) Test Script Recorder. You
used regular expressions to include/exclude specific URLs in your test script and successfully developed

a JMeter test script. In the next chapter, you will learn about the test plan and its components and explore
various options for each of those components.
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CHAPTER 5

JMeter Test Plan Components -

This chapter discusses various components of a typical JMeter test plan. Readers are required to read
through this chapter carefully and understand various configuration points of each components. We cover
configurations and use of test plans, thread groups, pre-processors, logic controllers, timers, samplers,
assertions, post-processors, properties, variables, and user defined variables.

By the end of this chapter, you will have a good idea of the various components of a typical test plan and
will have a good understanding of the configurations and uses of these components. You will also be able to
develop a standard JMeter test script. Those who are already familiar with any of these components can skip
the appropriate sections and move forward to the next section.

Test Plan

The test plan is the root element of the JMeter test. It is a container that holds JMeter components like the
thread group, logic controller, sampler, listener, timer, assertion, and config element. A test plan (see Figure 5-1)
consists of one or more thread groups.

© Sai Matam and Jagdeep Jain 2017 35
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JMETER TEST PLAN COMPONENTS

Test Plan

Name: [Test Plan

Comments:

User Defined Variables

Name: _ Value ]

| Add || Add from Clipboard

[_| Run Thread Groups consecutively (i.e. run groups one at a time)

[ ] Run tearDown Thread Groups after shutdown of main threads

[_] Functional Test Mode (i.e. save Response Data and Sampler Data)

Selecting Functional Test Mode may adversely affect performance.

[ 11 11

Add directoworiartoclasspathI Browse... || Delete "; Clear ,

Library

Figure 5-1. Test plan configuration

Configuration

Figure 5-1 shows the configuration of a test plan. The configuration points are described next.
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User Defined Variables: These are defined by using name/value pair(s). Click the
Add button to create a new name/value pair. If you have more than one, create a list
of name/value pairs, one per line, in a text file. Select all of them and then click on
Add Clipboard to add all of them at the same time. Select one or more and click on
the Delete button to delete. Use the Up and Down buttons to change the order.

Run Thread Groups Consecutively (i.e. Run Groups One at a Time): A test plan
can have more than one thread group. If this checkbox is enabled, then the thread
groups are executed one after the other. If this checkbox is not enabled (the default),
the thread groups are executed in parallel.

Run tearDown Thread Groups After Shutdown of Main Threads: If this checkbox
is selected, then tearDown thread groups executes after the test has finished
executing its regular thread group. It is used for doing things post test execution for
reporting purposes or performing cleanup operations.
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¢  Functional Test Mode (i.e. Save Response Data and Sampler Data): If this
checkbox is selected, then sampler requests and response data are saved in the
listeners. This allows you to verify that the test is working as expected. The use of this
feature is not recommended.

e Add Directory or JAR to Classpath: You can add a folder or a JAR file to the
classpath and JMeter can load these classes. For consistent behavior, restart JMeter
after modifying this.

We explore serial execution of thread groups, parallel execution of thread groups, and user defined
variables in the following sections.

Serial Execution of Thread Groups

If the Run Thread Groups Consecutively (i.e. Run Groups One at a Time) checkbox is enabled, then for test
plans that have multiple thread groups, the next thread group will start executing only after the prior thread
group has finished execution.

Let’s illustrate this by the following example.

Follow these steps or download SerialExecutionOfThreadGroupTestPlan. jmx.!

1. Create a test plan and give it a meaningful name, such as Serial Execution of
Thread Group Test. Enable the Run Thread Groups Consecutively checkbox
(see Figure 5-2).

Test Plan
Name: '_Test Plan
Comments:
User Defined Variables
Nﬂne: Value
i Add l Add from Clipboard

[¥] Run Thread Groups consecutively (i.e. run groups one at a time)
|| Run tearDown Thread Groups after shutdown of main threads

[_] Functional Test Mode (i.e. save Response Data and Sampler Data)

Selecting Functional Test Mode may adversely affect performance.

Figure 5-2. Serial execution of thread groups

'https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/test-plan/
SerialExecutionOfThreadGroupTestPlan. jmx
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2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the Name as Thread Group A and Loop Count as 4 (see Figure 5-3).

Thread Group

Name: :Thread Group

Comments:
Action to be taken after a Sampler error

® Continue () Start Next Thread Loop () Stop Thread () Stop Test () Stop Test Now

Thread Properties

Number of Threads (users): |1

Ramp-Up Period (in seconds): -1

Loop Count: [_] Forever (4|

[ ] Delay Thread creation until needed

[_] Scheduler

Figure 5-3. Thread group loop count

3. ClickonThread Group Aand go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Alpha, Server Name or IP as localhost, Port Number as
8080, and Path as /jmeter/alpha.

4. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the Name as Thread Group B and Loop Count as 4.

5. Click on Simple Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

6. Click on Test Plan and go to Edit » Add » Listener. Add View Results Tree.
7. Save the test plan.

8. Run the test.
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The results are as shown in Figure 5-4.
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9 & Serial Execution of Thread Group Test |-
% 40 Thread Group A :

| View Results Tree

~. View Results Tree

) workgench Filename |

#° Alpha Name: |View Results Tree
¢- 40P Thread Group B Comments:
/° Beta

Write results to file / Read from file

I

Browse... ]LogrDisplayt)nly: [_1Errors [ ] Successs

Search: |

-~

| [] case sensitive [_] Regular exp. | Searc

| brext

=)}

[ sampler result | Request | Response data |

]
@ Alpha
@ Alpha
& Alpha
& Beta
@ Beta
@ Beta
@ Beta

Figure 5-4. Serial execution of threads results

Parallel Execution of Thread Groups

Response code: 200
Response message: OK

Response headers:

HTTP/1.1 200 OK

Date: Sat, 22 Apr 2017 11:46:55 GMT

Content-Type: text/htmi;charset=utf-8
Content-Language: en-US

Set-Cookie: JSESSIONID=s1ysr3ib8y2a 1w5z2ko0i0gg;
Expires: Thu, 01 Jan 1970 00:00:00 GMT
Transfer-Encoding: chunked

Server. Jetty(9.3.7.v20160115)

If the Run Thread Groups Consecutively (i.e. Run Groups One at a Time) checkbox is not enabled, then for
test plans that have multiple thread groups, all the thread groups will start executing at the same time.

Let’s illustrate this in the following example.

Follow these steps or download ParallelExecutionOfThreadGroupTestPlan. jmx.?

1. Open SerialExecutionOfThreadGroupTestPlan.jmx.

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/test-plan/

ParallelExecutionOfThreadGroupTestPlan.jmx
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2. Click on the test plan and uncheck the Run Thread Groups Consecutively
checkbox (see Figure 5-5).

Test Plan

f!«lame: ]Parallel Execution of Thread Group Test
|

|Comments:

User Defined Variables

Name:

Value

Detail

Add

Add from Clipboard

Delete

Up

Down

[I:I Run Thread Groups consecutively (i.e. run groups one ata ﬁme]}

[] Run tearDown Thread Groups after shutdown of main threads

[] Functional Test Mode (i.e. save Response Data and Sampler Data)

Selecting Functional Test Mode may adversely affect performance.

Figure 5-5. Parallel execution of thread groups

3. Run the test (see Figure 5-6).
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Figure 5-6. Parallel execution of threads results

The results are as shown in Figure 5-6.

» #
¢ & Parallel Execution of Thread Group Test
% 46 Thread Group A View Results Tree
/* Apha Name: [View Results Tree
¢ <9 Thread Group B Comments:
’y Beta
Write results to file / Read from file
~. View Results Tree r .
N WorkBench Filename | | Browse.. Log/Display Only: [ | Errors [ | Success:
Search: [ J [[] case sensitive [_] Regular exp | Sea
-
Text Jv]':ii Sampler result ] Request | Response data |
© fipha) | Il Response code: 200
@ Beta Response message: OK
& Alpha
@ Beta Response headers:
@ Beta HTTP/1.1.200 OK
@ Alpha Date: Sat, 22 Apr 2017 11:55:17 GMT
Content-Type: texthtmi;charset=utf-8
& Alpha

Content-Language: en-US

@ Beta Sel-Cookie: JSESSIONID=1n34ys 18ag635nheukhsd
Expires: Thu, 01 Jan 1970 00:00:00 GMT
Transfer-Encoding: chunked

Server: Jelty(9.2.7.v20160115)

HTTPSampleResult fields:
ContentType: texthtmi;charset=utf-8
DataEncoding: utf-8

Tip Pay attention to the Run Thread Groups Consecutively (i.e. Run Groups One at a Time) checkbox.

User Defined Variables

User defined variables are associated with values that are constant throughout the execution of the test. For
example, if the server name of the HTTP Request is defined as a user defined variable, later when the server
name changes, you just need to change the value of the Server Name field. The important thing to note is
that the value of the server name does not change throughout the execution of the test script.
User defined variables have a scope across the entire test plan. These are copied to the variables in each
of the thread groups before the test starts executing.
Whether the thread groups are being executed consecutively or in parallel, these user defined variables

are available and can be utilized.

Note Last section of this chapter “Properties and Variables” describes UDV with an example.
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Thread Group

The Thread Group element is the starting point of execution. All elements can be the child elements of a
test plan or a thread group (see Figure 5-7), except for controllers and samplers, which can only be the child
elements of a thread group.

Deal°d\ MEEIDEE

Th

¢ a TestPlan
ﬂad ['
Q- Thread ¢ %
m ".'orkBench ¥ Logic Controller »
' | start Config Element » |
Start no pauses Timer ’ T
Validate Pre Processors »
[~ 1 p artNext Thr
Cut ot Sampler
s Post Processors »
Copy Ctrl-C
i » S
Paste Ctrl-V Asortions érs). h
; e | | LiStener »
Duplicate Ctrl+Shift-C = onds): [1
Reset GUi - Passmbs [ ] Fasaiine [4

Figure 5-7. Thread group contents

The thread group is simulating the load generated by users performing a use-case. A test plan can have
multiple thread groups, thus simulating multiple use-cases.

Although uncommon, data can be exchanged between thread groups.

The Number of Threads (Users) option is used to specify the number of users accessing the web
application. When the test starts initially, threads are spawned based on the configuration option called
Ramp-Up Period (in Seconds).

You can also schedule tests to run at a particular time.

When a test fails, the behavior to continue or to stop is configurable (see Figure 5-8).
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Thread Group

Name: IThreac[ Group

Comments:
Action to be taken after a Sampler error

® Continue ) Start Next Thread Loop (' Stop Thread ) Stop Test () Stop Test Now

~Thread Properties
Number of Threads (users): [1 ‘

Ramp-Up Period (in seconds): |1 |

Loop Count: [ ] Forever ]1 ‘

[] Delay Thread creation until needed
["] Scheduler

~ Scheduler Configuration
Duration (seconds)
Startup delay (seconds)
Start Time
End Time

Figure 5-8. Thread group

Let’s explore each of these options in the following section.

Thread Properties

The Thread Properties option (see Figure 5-9) gives you the flexibility to simulate a realistic load.

Thread Properties
Number of Threads (users): [1

Ramp-Up Period (in seconds): |1

Loop Count: [ | Forever 1 1
[_| Delay Thread creation until needed

[] Scheduler

Figure 5-9. Thread group
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e  Number of Threads (Users): This is the number of users we want to use for load
testing a web application.
¢ Ramp-Up Period (in Seconds): This is the time after which all threads will be active.
Assume that you want to start 10 threads, with a thread starting every second, then configure the
thread group with Number of Threads (users) as 10 and RampUp Period (in Seconds) as 10. With this

configuration, 10 threads will start in 10 seconds and all threads will be active after 10 seconds.
Let’s see how to use Number of Threads (Users) and Ramp-Up Period (in Seconds) using the following

example.
Follow these steps or download ThreadGroupTestPlan. jmx.

1. Create a test plan and give it a meaningful name, such as Thread Group Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (users) as 10 and Ramp-Up Period (in seconds)
as 10 (see Figure 5-10).

Dela°dl AEENREBINN

¢ @ Thread Group Test

> & Thread Group
/* HTTP Request Name: |Thread Group
« View Results Tree Comments:
] workBench Action to be taken after a Sampler error

® Continue () Start Next Thread Loop (. Stop Thre

Thread Properties
Number of Threads (users): |[_1 0

Ramp-Up Period (in seconds): :1 0

Loop Count: [ ] Forever |1
[ ] Delay Thread creation until needed

[_] Scheduler

Figure 5-10. Thread group test
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3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /dt.

4. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

5. Save the test plan.

6. Run the test.

The results will be similar to those shown in Figures 5-11 and 5-12.

Text

 Sampler result | Request | Responsedata |

9 E! TP quuesl|

& HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
& HTTP Request
& HTTP Request
@ HTTP Request
& HTTP Request

Thread Name: Thread Group 1-1

Sample Start 2017-04-22 18:21:511ST )
"Load time: 461 '

Connect Time: 5

Latency: 83

Size in bytes: 8402

Headers size in bytes: 276

Body size in bytes: 8126

Sample Count: 1

Error Count 0

Data type (text’|"bin"|™): text

Response code: 200

Response message: OK

Figure 5-11. Thread group test results - thread one

1’ Sampler result [’Request rResmﬂse data |

@ HTTP Request
o
@ HTTP Request
& HTTP Request
@ HTTP Request
& HTTP Request
@ HTTP Request
& HTTP Request
& HTTP Request
& HTTP Request

Thread Name: Thread Group 1-2

| sample Start 2017-04-22 18:21:52 IST)

Load time: 314

Connect Time: 2

Latency: 314

Size in bytes: 8403
Headers size in bytes: 277
Body size in bytes: 8126
Sample Count: 1

Error Count: 0

Data type ("text”|™bin"|™): text
Response code: 200
Response message: OK

Figure 5-12. Thread group test results - thread two
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Click on each of the responses and look for Sample Start. This will show you
when the thread started. You will find that each thread was started after a gap

of 1 second.

Loop Count: This option controls the number of iterations that the thread
group runs.

Let’s see how to use Loop Count using the following example.
Follow these steps or download LoopedThreadGroupTestPlan. jmx.?

1. Create atest plan and give it a meaningful name, such as Looped Thread Group Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (users) as 1, Ramp-Up Period (in seconds) as 1,
and Loop Count as 2 (see Figure 5-13).
? & Looped Thread Group Test
¢ O; Mhread Group| Thread Group
#° HTTP Request Name: [Thread Group
+ View Results Tree Comments:
1] workBench Action to be taken after a Sampler error

® Continue (> Start Next Thread Loop  Stop Thread

[ Thread Properties
Number of Threads (users): |1

Ramp-Up Period (in seconds): '1 |

Loop Count: [ | Forever |2

Delay Thread creation until needed

(™
J

[] Scheduler

Figure 5-13. Looped thread group test

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /dt.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

Save the test plan.

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/
LoopedThreadGroupTestPlan. jmx
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6. Run the test. The results are shown in Figure 5-14.

PO,

Text

- ’

L

[ Sampler result | Request | Response data

9 E! P Request|

& HTTP Request

Thread Name: Thread Group 1-1
Sample Start: 2017-04-22 18:34:22 IST
Load time: 365

Connect Time: 19

Latency: 120

Size in bytes: 8403

Headers size in bytes: 277

Body size in bytes: 8126

Sample Count: 1

Error Count: 0

Data type (text™|"bin"|™): text
Response code: 200

Response message: OK

Figure 5-14. Looped thread group test results

7. Since we have configured Loop Count as 2, two responses are captured inside

View Results Tree.

e  Forever: By selecting this checkbox, we are telling JMeter that the execution should
iterate until the user clicks the Stop or Shutdown buttons.

Let’s see how to use Forever option using the following example.
Follow these steps or download ForeverRunningThreadGroupTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Forever Running

Thread Group Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (users) as 1, Ramp-Up Period (in seconds) as 1
and click the Forever checkbox (see Figure 5-15).

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/
ForeverRunningThreadGroupTestPlan. jmx
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1] P 1 T el P (1 (=THES S R 1Y

¢ & LoopedThread Group Test
+ i R Thread Group
/" HTTP Request | |Name: [Thread Group
~ View Results Tree I in ]
N WorkBench Action to be taken after a Sampler error

@ Continue  Start Next Thread Loop () Stop Thread C Sta

Thread Properties
Number of Threads (users): |1

Ramp-Up Period (in seconds): |1

Loop Count:| [v] Forever |
[] Delay Thread creation until needed

[] Scheduler

Figure 5-15. Forever thread group test

3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /dt.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Save the test plan.

Run the test.

N o o &

The test will never end, with responses being added to the View Results Tree
Listener.

8.  Click on the Stop button to stop the test immediately or click on the Shutdown
button to terminate the test gracefully.
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Scheduler

The other properties of the thread group are Scheduler and Delayed Thread Creation until Needed
(see Figure 5-16).

[ ] Delay Thread creation until needed

lv| Scheduler

Scheduler Configuration
Duration (seconds)

Startup delay (seconds)
Start Time [2016/04/17 04:33:49
End Time |2016/04/17 04:33:49

Figure 5-16. Scheduler

Web site traffic load patterns vary based on the time of day. This can be simulated by configuring the
scheduler to run the test at a particular time.

Let’s see this in the following example.

Follow these steps or download ScheduledThreadGroupTestPlan. jmx.?

1. Create a test plan and give it a meaningful name, such as Scheduled Thread
Group Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (users) as 1, Ramp-Up Period (in seconds) as 1,
and then click the Forever checkbox (see Figure 5-17).

3. Click on the Scheduler checkbox. Let’s say the system time is 07:18:10 and you
want the test to run 5 minutes from now. Configure the Start Time to 07:23:10
and End Time to 07:23:11. Here, you are telling JMeter to run the test 5 minutes
from now and to run it for .01 seconds (see Figure 5-17).

Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/
ScheduledThreadGroupTestPlan. jmx
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= g [ [ 7 =1 = | |
Clelal o ulw REEBEREINC
¢ & Scheduled Thread Group Test |
¢ <O Thread Group ‘
#° HTTP Request i

¢ View Results Tree | b e

K] workench | -|  Action to be taken after a Sampler error

Thread Group

® Continue (0 Start Next Thread Loop  Stop Th

Number of Threads (users): |1

|

| =

| ‘| Thread Properties
|

|

Ramp-Up Period (in seconds): |1

‘ Loop Count: [v] Forever

| | | ] Delay Thread creation until needed
|

i Scheduler

. t

E ~ Scheduler Configuration 1

I'. Duration (seconds)|

|

|

|

|

Startup delay (seconds) [_

Start Time [2017/04/22 19:15:00

End Time [2017/04/22 19:15:01 |

Figure 5-17. Scheduled thread group test

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /dt.

5. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
6. Save the test plan.

7.  Run the test. The test will not run immediately, as execution was scheduled to
start after 5 minutes. Wait for 5 minutes and you will see responses under the
View Results Tree. Look at the Sampler Start time; it will show the configured
value (see Figure 5-18).

50



CHAPTER 5 * JMETER TEST PLAN COMPONENTS

Text - : ( Sampler result | Request | Response data |
@ HTTP Request| || Thread Name: Thread Group 1-1 _
©@ HTTP Request [ Sample Start 2017-04-22 19:05:00IST )
@ HTTP Request | 'Loaatime 35 ¢
@ HTTP Request || Connect Time: 3
@ HTTP Request [ =i

Size in bytes: 8402
@ HTTP Request Headers size in bytes: 276

@ HTTP Request ‘|| Body size in bytes: 8126
@ HTTP Request | |l Sample Count: 1
@ HTTP Request “| Error Count: 0

Response code: 200

@ HTTP Request Response message: OK

& HTTP Request

Figure 5-18. Scheduled thread group test results

The test will stop automatically after .01 second.
The Sampler Start Time is ignored if Startup Delay (Seconds) is specified. Let’s see this using the
following example.

1. Open ScheduledThreadGroupTestPlan. jmx.

2. Click on Thread Group and configure Duration (Seconds) as 2 and Startup
delay (seconds) as 10 (see Figure 5-19).
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5 — I - B,
Delalode X|B|a)|+]=]%|[r]»]|@
9 & Scheduled Thread Group Test |-
¢ © ieagious [
#* HTTP Request ‘| 'Name: [Thread Group
~ View Results Tree : Comments: )
] workBench ‘| Action to be taken after a Sampler error

@® Continue  Start Next Thread Loop ( Stop Thread

~ Thread Properties

Number of Threads (users): |1

Ramp-Up Period (in seconds): |1

5

Loop Count: [v] Forever
Delay Thread creation until needed

Scheduler

r Scheduler Configuration -

Duration (seconds) |2

Startup delay (seconds) |10

Start Time |2017!04f22 19:15:00

End Time [2017/04/22 19:15:01

Figure 5-19. Startup delay thread group test

3. Save the test plan.

4.  Click on the Start button. The test will not start immediately, but will start
automatically after 10 seconds and end after 2 seconds (see Figure 5-20).
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Text v : l.. Sampler result | Request | Response data |
HTTP | &
<9 Request — || Thread Name: Thread Group 1-1
@ HTTP Request Sample Start 2017-04-22 19:13:38 IST
@ HTTP Request || Loadtime: 289
& HTTP Request =| 7|l Connect Time: 4
@ HTTP Request ;?lenqt;ysto e
ize in bytes:
@ HTTP Request | 2l Headers size in bytes: 276
@ HTTP Request Body size in bytes: 8126
@ HTTP Request Sample Count: 1
@ HTTP Request Error Count 0
& HTTP Request Data type ("text”|"bin"|™): text
@ HTTP Request Response code: 200
@ HTTP Request Response message: OK
: u
@ HTTP Request Response headers:
& HTTP Request HTTP/1.1 200 OK

Figure 5-20. Startup delay thread group test results

Note The configuration option called Delayed Thread Creation Until Needed is used to minimize the
number of threads. This is an optimization feature.

Action After Sampler Error
When a sampler fails, the thread group execution behavior is configurable.
e  Continue: If selected, the execution will continue irrespective of the error.

Let’s see this action in the following example.
Follow these steps or download ThreadGroupActionsTestPlan. jmx.®

1. Create a test plan and give it a meaningful name, such as Thread Group Actions
Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (users) as 1, Ramp-Up Period (in seconds) as
1, then click the Forever checkbox and select Actions to be taken after Sampler
error as Continue. Give it the name Thread Group A.

3. Click on thread group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/dt. Give it the name HTTP Request-A#1.

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/
ThreadGroupActionsTestPlan. jmx
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4. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (users) as 1, Ramp-Up Period (in seconds) as 1,
select Forever checkbox and select Actions to Be Taken After Sampler Error as
Continue. Give it the name Thread Group B.

5. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/dt. Give it the name HTTP Request-B#1.

6. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/wrong-dt. Give it the name HTTP Request-B#2.

7. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/dt. Give it the name HTTP Request-B#3.

8. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 5-21).

Ojejajclalw =« X[Gal+]=-]«[p]»

? & Thread Group Actions Test
¢ W0 iﬁread Group A! Thread Gl’OI.lp
/' HTTP Request-A#1 Name: [Thread Group A
¢ <O Thread Group B Comments:
/' HTTP Request-B#1 Action to be taken after a Sampler error

/° HTTP Request-B#2
/" HTTP Request-B#3
O Response Assertion
~. View Results Tree
M WorkBench

® Continue | Start Next Thread Loop ) Stop’

Thread Properties
Number of Threads (users): [1

Ramp-Up Period (in seconds): F1

Loop Count: [v] Forever
|| Delay Thread creation until needed

[_] Scheduler

Figure 5-21. Continue thread group test

9. Save the test plan.
10. Run the test.

11.  Click on View Results Tree. You will notice that there was an error in the sampler,
as indicated by the red color. Despite the error, the test continues to execute
(see Figure 5-22).
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e 8 B 8 i i B
Text - : [ Sampler result | Request | Response data

@ HTTP Request-A#1 ; ‘|l Thread Name: Thread Group B 2-1

@ HTTP Request-A#1 = || Sample Start 2017-04-22 22:56:06 IST

@ HTTP Request-B#1 “|l Load time: 94

© HTTP Request-B#2 : Connect Time: 0

@ HTTP Request-A#1 ;| Latency: 94

Size in bytes: 8403

@ HTTP Request-A#1 Headers size in bytes: 277

@ HTTP Request-A#1 || Body size in bytes: 8126
@ HTTP Request-8#3| |l sample Count: 1
@ HTTP Request-A#1 “|l Error Count 0
@ HTTP Request-B#1 Data type (‘text”|"bin"|™): text
© HTTP Request-A#1 { Response code: 200 J
1 Response message: OK
© HTTP Request-B#2 :
@ HTTP Request-A#1 ‘|l Response headers:
& HTTP Request-B#3 ‘)l HTTP/1.1 200 OK
© HTTP Request-B#1 | Date: sat, 22 Apr 2017 17:26:06 GMT
© HTTP Request-A#1 <17|| Content-Type: texthtmi;charset=utf-8
("] Scroll automatically? : | Raw [ Parsed |

Figure 5-22. Continue thread group test results

e  Start Next Thread Loop: If selected, when a sampler error occurs, the current thread
loop is terminated and the next thread loop is started.

Follow these steps to observe this behavior.
1. Open ThreadGroupActionsTestPlan. jmx.’

2. Clickon Thread Group B.Configure Action to Be Taken After a Sampler Error
as Start Next Thread Loop (see Figure 5-23).

"https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/
ThreadGroupActionsTestPlan. jmx
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¢ <O’ Thread Group A
/* HTTP Request-A#1
¢ 4O’ Thread Group B
#* HTTP Request-B#1
/* HTTP Request-B#2
/* HTTP Request-B#3

 View Results Tree
K] workBench

Figure 5-23. Start next thread loop test

3. Save the test plan.

4. Run the test.

5. Click on View Results Tree. You will see that there was an error at

LI

O Response Assertion |

Thread Group

Name: [Thread Group A

(Comments:

Action to be taken after a Sampler error

~Thread Properties
'Number of Threads (users): |1

'Ramp-Up Period (in seconds): |1

© Continue [@ ‘Start Next Thread Loop ] (0 Stop Thread () Stop Test

Loop Count: [v] Forever

[_] Delay Thread creation until needed

 [L] scheduler

HTTP Request-B#2, after which the execution of the thread stops, never executing
HTTP Request-B#3. The next iteration of the thread group starts (see Figure 5-24).

e T e e R R R e R R R AR
Text - :f Sampler result | Request | Response data |

@ HTTP Request-A#1 % : Enor Counk

& HTTP Request-B#1 —

© HTTP Request-B#2|
@ HTTP Request-B#1

© HTTP Request-B#2
& HTTP Request-B#1
© HTTP Request-B#2
& HTTP Request-B#1
© HTTP Request-B#2
@ HTTP Request-B#1
& HTTP Request-B#2
@ HTTP Request-B#1
© HTTP Request-B#2
& HTTP Request-B#1
¥ HTTP Renuest-R#2

Data type ("text”|"bin"|™): text

Response code: 404

Response message: Not Found

Response headers:
HTTP/1.1 404 Not Found

Content-Length: 324
Server: Jetty(9.3.7.v20160115)

HTTPSampleResult fields:

DataEncoding: is0-8859-1

Figure 5-24. Start next thread group test results
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6. Click on the Stop button to manually stop the test.

e  Stop Thread: If selected, when a sampler error occurs, the thread is terminated.

Any other threads in the thread group will continue execution.
Follow these steps to observe this behavior.

1. Open ThreadGroupActionsTestPlan.jmx.®

2. Clickon Thread Group B.Configure Action to be Taken After a Sampler Error
as Stop Thread (see Figure 5-25).

__|u _1 ouu }. L‘,E] 4}. = ’ b

Thread Group Actions Test

! a
<O Thread Group A Thread GrouP
/¥ HTTP Request-A#1 Name: [Thread Group B
¢ O ‘(read GI'O‘UD B Comments:
¢ HTTP Request-B#1 Action to be taken after a Sampler error
/" HTTP Request-B#2 = )
(_) Continue _ Start Next Thread Loop @ Stop Thread

/* HTTP Request-B#3

O Response Assertion Jhroad Profiertian

) Stop Te

il Viow Rosirs Taw Number of Threads (users) [1
u u .
] workBench —
Ramp-Up Period (in seconds): |1
Loop Count: [v] Forever

[] Delay Thread creation until needed

["] Scheduler

Figure 5-25. Stop thread test

3. Save the test plan.

4. Run the test. Click on View Results Tree. You will see that, after the sampler error,
the test will never execute samplers from Thread Group B (see Figure 5-26).

8https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/
ThreadGroupActionsTestPlan. jmx
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Figure 5-26. Stop thread test results

e  Stop Test: If selected, this will stop the test entirely but allow the currently executing
samplers to finish.

Follow these steps to observe this behavior.

1. Open ThreadGroupActionsTestPlan. jmx°.

2. Clickon Thread Group B. Configure Action to be taken after a Sampler error as

Stop Test (see Figure 5-27).

e a°dl

Text v !|" sampler result | Request | Response data

@ HTTP Request-A#1 é |l Error Count: 1
@ HTTP Request-B#1 — )l Data type (text’I"bin"|7): text
Q HTTP Request-B#2| Response code: 404
@ HTTP Request-A#1 ‘|| Response message: Not Found
ke v : Response headers:
WGP R “| HTTP/1.1 404 Not Found
@ HTTP Request-A#1 | Date: Sat, 22 Apr 2017 17:50:13 GMT
& HTTP Request-A#1 2| Content-Type: text/html;charset=iso-8859-1
@ HTTP Request-A#1 2|l Cache-Control: must-revalidate,no-cache,no-store
g HTTP Request-A#1 Content-Length: 324
© HTTP Request-A#1 |l Server: Jetty(9.3.7.v20160115)
@ HTTP Request-A#1 :
@ HTTP Request-A#1 ‘|| HTTPSampleResult fields:
& HTTP Request-A#1 ‘|l ContentType: text/html;charset=iso-8859-1
@ HTTP Request-A#1 ‘|| DataEncoding: is0-8859-1

@ HITPRequestA#1 ) |v|’

9 & Thread Group Actions Test
¢ 49> Thread Group A

" HTTP Request-A#1

¢ O) Thread Group B

#* HTTP Request-B#1

2 HTTP Request-B#2

#* HTTP Request-B#3

O, Response Assertion
~ View Results Tree

] workBench

Figure 5-27. Stop test

Thread Group

Name: [Thread Group B

Comments:

Action to be taken after a Sampler error

l " )
O Continue ) Start Next Thread Loop () Stop Thread | ® Stop Test F) Stop Test Now

- Thread Properti

of Threads (users): [1

Ramp-Up Period (in seconds): |1

Loop Count: [v] Forever

["] Delay Thread creation until needed

[] Scheduler

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/

ThreadGroupActionsTestPlan. jmx
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3. Save the test plan.

4. Run the test. Click on View Results Tree. You will see that, after the sampler error
atHTTP Request-B#2, the test stops just after allowing the currently executing
sampler HTTP Request-A#1 to finish (see Figure 5-28).

T e R
Text - :1" Sampler result | Request | Response data
- '@ HTTP Request-8#1 | Thread Name: Thread Group B 2-1
© HTTP Request-B#2| ‘|l Sample Start: 2017-04-22 23:28:15 IST
i & HTTP Request-A#1 || Load time: 10
|l ConnectTime: 0
Latency: 10

Size in bytes: 534

Headers size in bytes: 210

Body size in bytes: 324

Sample Count: 1

Error Count: 1

i|l Data type ("text”|"bin"|™): text |

1| Response code: 404

‘' Response message: Not Found

Figure 5-28. HTTP request sampler result

e  Stop Test Now: If selected, this will stop the test abruptly without waiting for the
currently executing samplers to finish.

Follow these steps to observe this behavior.
1.  Open ThreadGroupActionsTestPlan. jmx™.

2. Clickon Thread Group B.Configure Action to be Taken After a Sampler Error
as Stop Test Now (see Figure 5-29).

Yhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/thread-group/
ThreadGroupActionsTestPlan. jmx
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|D‘ﬁ a! O!u u‘ S{‘D‘D 4"“ b I’ b‘ W b-b -9 o ’ ~‘I\£
a Thread Group Actions Test E:
¢ 4Ob Thread Group A : Thread Group }
/* HTTP Request-A#1 : l[mune- [Thread Group B |
? ‘19’ \Comments: .
# HTTP Request-B#1 | Action to be taken after a Sampler error

] workeench

#* HTTP Request-B#2

¥ HTTP Request-B#3 : © Continue ) Start Next Thread Loop (0 Stop Thread (O Stop Test. ® Stop Test Now

O, Response Assertion

| r Thread Properties
o View Results Tree :

Number of Threads (users): |1

Ramp-Up Period (in ds): [1

Loop Count: [v] Forever

[] Delay Thread creation until needed

| | L] Scheduler

Figure 5-29. Stop test now test

3. Save the test plan.
4. Run the test.

5. Click on View Results Tree. You will see that, after the sampler error at
HTTP Request-B#2, the test stops abruptly without allowing the currently
executing samplers HTTP Request-A#1 to finish (see Figure 5-30).

Text

@ HTTP Request-A#1

Thread Name: Thread Group B 2-1

@ HTTP Request-B#1 | sample Start 2017-04-22 23:31:58 IST
@ HTTP Request-Bi#2 | Loadtime: 6
©@ HTTP Request-A#1 2|l Connect Time: 0

J || Latency: 6

Size in bytes: 534

Headers size in bytes: 210
Body size in bytes: 324

Sample Count: 1

:|l Error Count: 1

“ll Data type (text’|"bin"|7): text

1|l Response code: 404
Response message: Not Found

Figure 5-30. Stop test now results
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Pre-Processors

Pre-processors take the request and modify (substitution, enhancement, dereferencing variables etc.) it
before the sampler sends it to the server.

Certain web browsers do not support cookies. In such cases, the session-id is passed as a parameter in
the URL. The HTTP URL Re-writing Modifier pre-processes the sampler requests and appends the necessary
session-id information to every embedded URL before the request is sent to the server.

Pre-processors are executed after the Config Elements and before the timers and samplers as per JMeter
test plan execution order.

HTTP URL Re-Writing Modifier

The HTTP URL Re-Writing Modifier (see Figure 5-31) is used to store session ID. It is added as a child to the
thread group. It will automatically determine the session ID of the web application being tested based on the
session variable name used in the web application.

HTTP URL Re-writing Modifier

Name: [HTTP URL Re-writing Modifier
Comments:
Session Argument Name
__| Path Extension (use ;" as separator)
| Do not use equals in path extension (Intershop Enfinity compatibility)
|| Do not use questionmark in path extension (Intershop Enfinity compatibility)

|| Cache Session Id?

URL Encode

Figure 5-31. HTTP URL re-writing modifier pre-processor
e Session Argument Name: Variable used to store the session ID in the web
application.

e  Path Extension (Use ";" as Separator): Should be selected only when the URL
parameters are separated by semicolons (;).

¢ Do not use equals in path extension: Should be selected if you do not want name/
value pair separated by equals signs (=).

¢ Do not use question mark in path extension: Should be selected if you do not want
name/value pair separated by question marks (?).

e Cache Session Id?: Should be selected if you want to use the Caching feature of
JMeter.

e  URL Encode: Should be selected if your URL is using any encoding Let’s illustrate
this with the following example.
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Before starting the test, let’s set up the browser for recording steps on JMeter.
Follow these steps or download PreProcessorHTTPURLReWritingTestPlan. jmx.”

1.

10.
11.
12.

Create a test plan and give it a meaningful name, such as Pre Processor
HTTP URL Re Writing Test.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

Click on Thread Group and go to Edit » Add » Config Elements. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/user/signIn and Method as POST. Under the parameters, set Send Parameters
With the Request to Name:Value pairs, email to user100@dt.com, and password
to user100.

Click on Thread Group and go to Edit » Add » Sampler. Configure the path to
/order/addToCart and the method to POST. Under the parameters,
Send Parameters With the Request: add Name:Value pair, product as 1.

Click on Thread Group and go to Edit » Add » Sampler. Configure the path
to /user/addAddress and the method to POST. Under the parameters, set
Send Parameters With the Request to Name:Value pairs, set checkOutFlow
to true, and leave addressId empty. Then set 1inel as AddressLinel, line2
as Addressline2, city as Foster, state as CA, and zip as 12345.

Click on Thread Group and go to Edit » Add » Sampler. Configure the path to
/user/addCard and the method to POST. Under the parameters, set

Send Parameters With the Request: to Name:Value pair, checkOutFlow to true,
and leave cardId empty. Then set nameOnCaxrd to user100, cardNumber

t0 1234123412341234, and expirationMonthYear to 12/2016.

Click on Thread Group and go to Edit » Add » Sampler. Configure the path to
/order/placeOrder and the method to GET.

Click on Thread Group and go to Edit » Add » Sampler. Configure the path to
/user/signOut and the method to GET.

Click on Thread Group and go to Edit » Add »Listener. Add View Results Tree.
Save the test plan.

Run the test.

Login to the Digital Toys Inc. web application using user100@dt . com/user100 and find out if the order
is placed successfully. You will find out that there was no order placed for this user. This is because the user
session information was not passed to the server.

Follow these steps to add the HTTP URL Re-writing Modlifier.

1.

Click on Thread Group and go to Edit » Add » Pre Processors. Add HTTP URL
Re-writing Modifier. Configure the session argument name to jsessionid, and
then click the checkbox for Path Extension (use “;” as Separator) (see Figure 5-32).
Leave all other checkboxes unchecked.

"https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch _05/pre-processors/
PreProcessorHTTPURLReWritingTestPlan.jmx
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LIBIE|+FI=|% PID % d o

T a Pre Processor HTTP URL Re Writing Test
¢ <O Thread Group
;" HTTP Request Defaults
= _ HTTP URL Re-writing Modifier
2 luserisignin
#" lorderfaddToCart
2 luseriaddAddress
# luseriaddCard
/¥ lorderiplaceOrder
# luserisignOut
¢ View Results Tree
M WorkBench

HTTP URL Re-writing Modifier
Name: :.HTTP URL Re-writing Modifier
Comments:
Session Argument Name jsessnonu:
[¥] Path Extension (use ;" as separator)
| Do not use equals in path extension (Intershop Enfinity compatibility)
] Do not use questionmark in path extension (Intershop Enfinity compatibility)
[_]Cache Session Id?

[_] URL Encode

Figure 5-32. HTTP URL re-writing modifier

2. Run the test.

3. Verify the results of the test script execution by logging into the Digital Toys Inc.
web application as user100@dt . com/user100. Navigate to Order History. You
should now see the recently placed order in the Order History for this user.

Controller

Controllers determine the sequence in which the samplers are processed. These are analogous to the control
flow constructs in common programming languages. The names of the controllers are indicative of their

function.

Logical controllers can be categorized as follows:

1. Controllers for grouping

a. Simple Controller

b. Transaction Controller

2. Controllers for looping

a. Loop Controller

b. While Controller

c. ForEach Controller

3. Controllers for decision making

a. If Controller

b. Switch Controller

c.  Once Only Controller

d. Interleave Controller

e. Random Controller

f.  Random Order Controller
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4. Controllers for modularity
a. Module Controller
b. Include Controller
5. Controllers for recording
a. Recording Controller
6. Other controllers
a. Critical Section Controller
b.  Throughput Controller
c.  Runtime Controller

JMeter can be extended by writing custom controllers.

Simple Controller

The Simple Controller provides no functionality beyond that of grouping, primarily to organize samplers and
other logic controllers.

Note The Simple Controller is not often used. Instead, consider using the transaction controller, which is
discussed later in the chapter.

Let’s look at an example that illustrates the use of a Simple Controller.
Follow these steps or download SimpleControllerTestPlan.jmx.

1. Create a test plan and give it a meaningful name, such as Simple Controller
Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

4. Click on Thread Group and go to Edit » Add » Logic Controller. Add Simple
Controller.

5. Click on Simple Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

6. Click on Simple Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

7. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
8. Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.

Zhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
SimpleControllerTestPlan.jmx
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Save the test plan.

Run the test.

The results will be similar to those shown in Figure 5-33.

@ a°Hid LBIA| +|=|%|»® (38 4 dl % |5

a

o

Simple \"-;.‘nlrnl:e?: Test
¢ 99 Threda® Group

2% HTTP Request Defaults Name: [View Results in Table
= Simple Controllar

View Results in Table

Comments:
View Resuils in Table

Write results to file /| Read from file
View Results Tree

N WorkBench Filename | Browie Log/Display Only: Errors Succe

Sample # Start Time Thread Name Label | Sample Time(ms) | Status | Bytes Latency
4 up 1-1_|Alpha | 2395] @ | 5160 2395|
ip 1-1_|Bravo 1175 o 5160 1174

Figure 5-33. Simple Controller results

Transaction Controller

The Transaction Controller provides the functionality of grouping elements together, similar to Simple
Controller. In addition to that, it generates an additional entry in the listener that measures the overall time
taken to perform the nested test elements.

Let’s look at an example that illustrates the use of a Transaction Controller.

Follow these steps or download TransactionControllerTestPlan. jmx."

1.

Create a test plan and give it a meaningful name, such as Transaction
Controller Test.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

Click on Thread Group and go to Edit » Add » Logic Controller and add
Transaction Controller. Do not select any of the checkboxes.

Click on Transaction Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

Click on Transaction Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
TransactionControllerTestPlan.jmx
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9. Save the test plan.
10. Run the test.

The results will be similar to those shown in Figure 5-34.

2y : (%] | of = - [ e T
8 @ °dHd 4D+ i al % d dl %
? Transcation Controller Test . -
* & Tvead Group View Results in Table
2% HTTP Request Defaulls Name: E\rlew Results in Table
¢ = Transactijq Controller Comments:
# alpha >
7 beao Write results to file / Read from file
F sl "1 X — =
. View Results in Table Filename _l_amu JLoq:DusptarOnly: LlEmors ]!
 View Results Tree 4 - . — _ __ -
1] workBench Sample# | StartTime | ThreadName | Label | Sample Time(... Status | Bytes |
1] 08:34:59.069/Thread Group 1-1_lalpha 1035 @ | 5162
2 083500 read Group 1-1_|bravo ] 1103) 2 5160}
3] 08:34:50.068[Thread Group 1-1_([Transaction Controller| 2138 @ | 10322

Figure 5-34. Transaction Controller

These results indicate that there is a new entry in the results table that has the combined aggregate
values of the sample time (ms), latency, bytes, and connect time.

The Transaction Controller can function in Parent Mode. This can be enabled using a checkbox as
shown in Figure 5-35 and then the additional sample is added as a parent of the nested samples.

Lelal°du A E RN CICNE

¢ a Transcation Controller Test

9 %’ Thread Group Trans.actlon Controller
2% HTTP Request Defaults Name: |Transaction Controller
¢ = Transaction Controller Comments:
2 alpha ==
* bravo \v| Generate parent sample

« View Results in Table
~ View Results Tree
K] workBench

[_] Include duration of timer and pre-post processors in generated sample

Figure 5-35. Transaction Controller parent mode

The Transaction Controller is considered successful only if all the samplers under it are successful.

In the Parent Mode, the individual samples can still appear in the View Results Tree, but no longer
appear as separate entries in View Results in Table or in other listeners. Also, the sub-samples do not appear
in CSV log files, but they can be saved to XML files (see Figure 5-36).
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8 a°du BB [+ =% PP %> d W 8%
¢ & Transcation Controller Test
¢ 4O Thread Group

View Results in Table
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¢ 2 Transaction Controller Comments:
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Figure 5-36. Transaction Controller parent mode results

By default, Transaction Controller does not include the time taken by timers and pre-processors.
However, it can be configured to include the timers by enabling a checkbox, as shown.
Follow these steps or download TransactionControllerConstantTimerTestPlan. jmx."

1. Open TransactionControllerTestPlan.jmx.

2. Goto File » Save Test Plan as and type in a filename, such as
TransactionControllerConstantTimerTestPlan. jmx.

3.  Give the test plan a meaningful name, such as Transaction Controller And
Constant Timer Test.

4. Click on Transaction Controller and go to Edit » Add » Timer. Add Constant
Timer. Configure Thread Delay (in Milliseconds) to 1000 (see Figure 5-37).

Dea °dd |ola) [+ =[] »»

? @ Transcation Controller And Constant Timer Test
9- &% Thread Group Constant Timer
2% HTTP Request Defaults | Name: [Constant Timer
¢ = Trankgction Controller _
© Constant Timer |
/" alpha
2 bravo
. View Results in Table
~ View Results Tree
] workBench

Comments:

Thread Delay (in milliseconds); 1000

Figure 5-37. Constant timer

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
TransactionControllerConstantTimerTestPlan. jmx
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5. Save the test plan.
6. Run the test.

The results will be similar to those shown in Figure 5-38.

@ u °Hu4 & DA FElI=% > ® 3 d dl a2

" a Trbgsca‘.sc-n Controller And Constant Timer Test

% & Thread Group View Results in Table

» HTTP Request Defaults Name: |View Resulls in Table
T = T_lansa:l:on Controller Comments:
*) Constant Timer =
l";’ ks Write results to file | Read from file
& 1a
2 bravo Filename Browse Log/Display Only:
View Results in Table .
+ View Results Tree Sample # Start Time Thread Name | Label Sample Time(..| Status
N WorkBench 1| 08:40:03.920/Thread Group 1-1 |alpha | 1039 2
2|  08:40:05.965Thread Group 1-1 |bravo 1031 @
3] 08:40:02.919Thread Group 1-1 | [Transaction Controller 4078 2

Figure 5-38. Consolidated entry of the Transaction Controller

The result indicates that the aggregate is one second more than the sum of the HTTP Request Sampler.
This is because the time taken by the timer has been added to the aggregate.

Loop Controller

The Loop Controller provides a looping mechanism. It can repeat the execution of its nested elements a
specified number of times. It also has a checkbox to configure it to loop forever.

Let’s look at an example that illustrates the use of a Loop Controller.

Follow these steps or download LoopControllerTestPlan. jmx.”

1. Create a test plan and give it a meaningful name, such as Loop Controller Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

4, Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

5. Click on Thread Group and go to Edit » Add » Logic Controller. Add Loop
Controller. Configure the Loop Count as 4 (see Figure 5-39).

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch_05/controllers/
LoopControllerTestPlan.jmx
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Figure 5-39. Loop Controller configuration

6. Click on Loop Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

7. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

8. Click on Thread Group and go to Edit » Add » Listener. Add View Results in

Table.
9. Save the test plan.

10. Run the test.

The results will be similar to those shown in Figure 5-40.

[ - o | " 4 4
EDREEC Xlmia][+]=]5][p]n|@ & %)% % d|d  oo]%
? Loop Confroller Test :
* @ Mread Croup | View Results in Table
){ HTTP Request Defaults Name: [we'.;ﬁesulls in Table
¥ alpha 3
& Comments:
3 Il
i ::0""0 u Write results to file / Read from file
& o
.. View Resulls in Table Filename | “ Browse. . |Logmispla10ntr: [] Errors
& View Results Tree
NWDI'KBEHCI‘I Sample # | Starl Time Thread Name ] Label I p Time{...] Stalus | Eytes ]
1 08:42:05.482|Thread Group 1-1  |alpha 1036 g 5160
2] 08:42:06.519(Thread Group 1-1_|bravo 1055 @ 5161
3| 08:42:07.576/Thread Group 1-1__ |bravo 1049 ) 5160
4| 08:42:08.626/Thread Group 1-1 _ [bravo 1070 2 5161
5|  08:42:09.697[Thread Group 1-1 _|bravo 1029 ] 5161

Figure 5-40. Loop Controller results
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As you can see in the results, alpha was called once followed by four requests to bravo.

Note This controller is used to simulate high traffic to certain pages.

The Loop Controller can be configured to loop indefinitely by enabling the Forever checkbox. This gets
enabled even if you enter any negative number for Loop Count.

If you run the test with the Forever checkbox enabled, you need to click on the Shutdown button and
terminate the test gracefully. Clicking on the Stop button terminates the threads abruptly, and you may see
some errors in the requests.

Runtime Controller

The Runtime Controller controls the duration for which its child elements are run.

A Runtime Controller executes its child elements in its hierarchy for the specified duration. At the end of
the nested elements, it loops through again. Using the same logic, if the specified time runs out, the Runtime
Controller stops execution even if it has executed only a part of the nested elements. The currently executing
element is allowed to complete, but the newer elements are not executed once the specified time is over.

The configuration is very simple. You just have to enter the number of milliseconds for which the child
elements should be run. If the duration field is 0 or a negative number, all the child elements are completely
skipped.

This also works as a looping mechanism; the only difference being that instead of the specified number
of iterations, the child elements are looped for a specified elapsed time.

Let’s look at an example that illustrates the use of a Runtime Controller.

Follow these steps or download RuntimeControllerTestPlan. jmx.'

1. Create a test plan and give it a meaningful name, such as Runtime Controller Test
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP to localhost and Port Number
to 8080.

4. Click on Thread Group and go to Edit » Add » Logic Controller. Add Runtime
Controller. Configure Runtime (seconds) to 10 (see Figure 5-41).

"https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
RuntimeControllerTestPlan.jmx
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Figure 5-41. Runtime Controller configuration
5.  Click on Runtime Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

6. Click on Runtime Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

7. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
8. Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.
9. Save the test plan.

10. Run the test.

The results will be similar to those shown in Figure 5-42.

=TT ; = _ , :-." . 5 :
e a°d4d £ B|E) |+ AP e @ S (B [ e
? Ruhﬁme Controller Test
o @ Thread Groud View Results in Table
#% HTTP Request Defaults Name: [View Results in Table
¢ = Runtime Controller Comments:
#* alpha :
P braso Write results o file / Read from file
~ ViewResulls in Table Filename | |[ some. | Logmispiay only: [1Errors [
« View Results Tree
K] workBench Sample # Start Time Thread Name | r Label | | Sample Time(. | Status | Bytes ]
1| 08:44:03.590(Thread Group 1-1 [alpha | 1099) Q9 5161
2| 08:44:04.695Thread Group 1-1 [bravo | 1033] 2 5162
3| 08:44:05.729|Thread Group 1-{ |alpha [ 1072 9 5160
4| 08:44:06.802|Thread Group 1-1 [brave | 1031 2 5161
5| 08:44:07.837|Thread Group 1-1 [alpha 1092 2 5161
6|  08:44:08.932/Thread Group 1-1 |bravo 1107 2 5162,
7| 08:44:10.041 Thread Group 1-1 |alpha | 1043 g 5162
8 085 Thread Group 1-1 foravo | 032l @ = 5161
9 129 Thread Group 1-1 |alpha 1 1031 -] 5161
10| 08:44:13.161|Thread Group 1-1 |bravo | 1050 -] 5161
L J

Figure 5-42. Runtime Controller execution duration
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Observe that the time difference between the last and the first sample is 9.182 seconds, which is
approximately 10 seconds. This is working as configured. See Table 5-1 for more detail.

Table 5-1. Difference Between Samples

Time of Last Sample Time of First Sample Difference
08:44:13:161 08:44:03:590 00:00:09:57
Throughput Controller

The Throughput Controller controls the number of executions of its child elements. This is a misnomer, as it
does not control the throughput; use the Constant Throughput Timer for that.
You can configure this in two modes:

e Number of Executions: The child elements are executed until the specified count is
reached and the subsequent executions are skipped. To configure this, choose Total
Executions and specify a value for Throughput.

e  Percentage of Executions: The concept is the same except that the number
of executions of the child elements is restricted by the percentage configured.
To configure this, choose Percent Executions and specify a value for Throughput
(omit the % sign).

Both of these modes limit the number of executions of the controller. These limits apply collectively to
all the threads in the thread group. These limits apply on a per thread basis when the Per User checkbox is
enabled.

The following example demonstrates this concept. We will configure the Throughput Controller in Total
Executions mode to execute based on a count specified.

Follow these steps or download ThroughputControllerTestPlan. jmx."”

1. Create a test plan and give it a meaningful name, such as Throughput
Controller Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Loop Count as 10.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

5. Click on Thread Group and go to Edit » Add » Logic Controller. Add
Throughput Controller. Configure Throughput as 3, and then select
Total Executions from the drop-down (see Figure 5-43).

"https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
ThroughputControllerTestPlan. jmx
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Figure 5-43. Throughput Controller configuration
6. Click on Throughput Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as beta, Path as /jmeter/beta, and Method as GET.
7. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
8. Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.
9. Save the test plan.
10. Run the test.

The results will be similar to those shown in Figure 5-44.
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1| 08:46:09.176/Thread Group 1-1 |Alpha 1308 9 5160
2| 08:46:10.488/Thread Group 1-1 |Beta 1029 ] 5160
3|  08:46:11.518{Thread Group 1-1 |Alpha 1040! 9 5160
4|  08:46:12.559/Thread Group 1-1 |Beta 1033 9 5158
5/ 08:46:13.504[Thread Group 1-1 |Alpha 1025 ] 5161
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7 08:46:15.658(Thread Group 1-1 |Alpha 1043 g 5161
8|  08:46:16.703[Thread Group 1-1 |Alpha 1025 @ 5161
9| 08:46:17.729|Thread Group 1-1 |Alpha 1021 q 5162
10]__08:46:18.751(Thread Group 1-1_|Alpha 1027 ] 5161
11]__08.:46:19.780/Thread Group 1-1 |Alpha 1023 ] 5162
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Figure 5-44. Throughput Controller results
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The /jmeter/beta HTTP request, being the child element of the Throughput Controller, was executed
only three times, as configured in the Throughput count. The /jmeter/alpha HTTP request, being outside of
the Throughput Controller, was executed for a full 10 times, as configured in the thread group’s Loop Count.

The various combinations of configurations are summarized in Table 5-2.

Table 5-2. Configuration Summary

Threads Loop Per User Mode Throughput  Req Count Req. Count
(Users) Count (limeter/alpha) (/jmeter/beta)
1 10 No Count 3 10 3

1 10 No Percent 20 % 10 2

2 10 No Count 3 20 3

2 10 No Percent 20 % 20 4

2 10 Yes Count 3 20 6

2 10 Yes Percent 20 % 20 4

/jmeter/alpha is a direct child element of the thread group and is outside the scope of the Throughput
Controller. The number of requests to the /jmeter/alpha is always determined by the Number of Threads
(users) times the Loop Count configured in the thread group.

/jmeter/betais a child element under Throughput Controller. The number of requests to the /jmeter/
beta is restricted by the Throughput Controller configuration.

When the Per User flag is enabled and the Throughput Controller is in Total Execution mode, the
number of times the child elements are executed is the Number of Threads (Users) times the Throughput.

When the Throughput Controller is in Percent mode, the result happens to be the same whether or not
the Per User checkbox is enabled. This does not change the execution count when Throughput Controller is
in Percent mode.

Once Only Controller

Once Only Controller executes its child elements only once per thread. This is typically used to perform
logins or another use-case that’s needed only once for a user session.

There is no configuration for this Once Only Controller. The Once Only Controller should be a child
element of the thread group or Loop Controller. Otherwise, the behavior is not defined.

The following is an example of using Once Only Controller as a child of thread group, where thread
group has been configured to do the looping.

Follow these steps or download OnceOnlyControllerTestPlan. jmx.'®

1. Create a test plan and give it a meaningful name, such asOnce Only Controller Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (Users) as 2 and Loop Count as 4.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as 1localhost and Port Number as 8080.

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
OnceOnlyControllerTestPlan. jmx
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4. Click on Thread Group and go to Edit » Add » Logic Controller. Add Once Only
Controller. It has no configuration.

5. Click on Once Only Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

6. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

7.  Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Charlie, Path as /jmeter/charlie, and Method as GET.

8. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Delta, Path as /jmeter/delta, and Method as GET.

9. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

10.
11.  Save the test plan.
12. Run the test.

The results will be similar to those shown in Figure 5-45.
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L 1] 084734 _19_'__tlThread Group 1 ‘I pha | _Q__ 5161
2| 08:47:34.692[Thread Group 1-2 |Alpha [~] 5162
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13| 08:47:40.345(Thread Group 1-1/Defta o 5161)
14, 08:47.40.858Thread Group 1-2 Delta @ 5160]
i 15 Ds_jz__{_i 3?9 Thread Group A-1|Bravo L 5162|
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20, 084743 9?3 Thread Group 1-2|Delta @ 5160
S— | [Tn @ | @ sw2
22, 9 5162
23] 98{Thread Group 1-1(Charlie o 5164]
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25  08:47-:46.524|Thread Group 1-1|Delta @ 5160
26 08:47:47.066/Thread Group 1-2|Delta @ 5162

Figure 5-45. Once Only Controller with only one request to alpha
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These results indicate that the HTTP request for /jmeter/alpha, the child element of the Once Only
Controller, was executed only two times, which is once per thread, as configured. The HTTP requests for
/jmeter/bravo, /jmeter/charlie, and /jmeter/delta were executed eight times as the Number of Threads
(Users) was 2 and the Loop Count was 4.

Interleave Controller

The Interleave Controller executes only one of its child elements per loop iteration. Each time it iterates, it
picks the next child element in sequence.

A child controller is considered a sub-controller. By default, a sub-controller, including all its children, is
treated as a single unit. If the Ignore Sub-Controller Blocks checkbox is enabled, the grouping implied by the
sub-controller is ignored and the child elements of the sub-controller are treated as the direct child elements
of the Interleave Controller.

The Interleave Controller is used to distribute the requests among a set of URLSs. Let’s look at an
example that illustrates the use of the Interleave Controller.

Follow these steps or download InterleaveAndLoopControllerTestPlan. jmx."

1. Create a test plan and give it a meaningful name, such as Interleave And Loop
Controller Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

4. Click on Thread Group and go to Edit » Add » Logic Controller. Add Loop
Controller. Configure Loop Count as 4.

5. Click on Loop Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Zulu, Path as /jmeter/zulu, and Method as GET.

6. Click on HTTP Request Zulu and go to Edit » Add » Logic Controller. Add
Interleave Controller. Leave the checkbox titled Ignore Sub-Controller Blocks
unchecked (see Figure 5-46).

Yhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
InterleaveAndLoopControllerTestPlan.jmx
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Figure 5-46. Interleave Controller configuration

7. Click on Interleave Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

8. Click on Interleave Controller and go to Edit » Add » Sampler. Add HTTP
Request. Configure Name as Beta, Path as /jmeter/beta, and Method as GET.

9. Click on Interleave Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Charlie, Path as /jmeter/charlie, and Method as GET.

10. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
11.  Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.
12.  Save the test plan.

13.  Run the test.

The results will be similar to those shown in Figure 5-47.
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Figure 5-47. Interleave Controller alternative requests

These results indicate that the Interleave Controller cycles the requests between Alpha, Beta, and
Charlie for each loop iteration.

The Interleave Controller alternates the requests separately for each thread. You can verify this by
modifying this example in the following steps.

1. Modify the thread group configuration and update Number of Threads (Users) field to 2.

2. Run the test.

The results will be similar to those shown in Figure 5-48.
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4] 08:52:56.176/ThreadGroup1-2 JAlpha | 1021 & | 5160
5| 08:52.56.836/Thread Group 1-1 |Zulu 1032] ) 5158
6 08:52:57.198(Thread Group 1-2 |Zulu 1021] q 5153[
7| 0852:57.875Thread Group 1-1_[Beta 1017| -] 5159|
8| 085258219 Thread Group 1-2 |Beta 1016| 2 ¥ 150[
9 08:52.58.893 Thread Group 1-1 |Zulu 5 1031 @ 5159
10|  08:52:59.236(Thread Group 1-2 |Zulu 1035 9 5160
11 08:52:59.925Thread Group 1-1_|Charlie 1029 ] 5164
12| 08:53:00.271/Thread Group 1-2 [Charlie 1033 9 5165
13|  08:53.00.955(Thread Group 1-1 |Zulu 1043 -] 5159
14|  08:53:01.304 Thread Group 1-2 |Zulu 1042 2 5158
15|  08:53:01.999(Thread Group 1-1 |Alpha 1020] ] 51%
16|  08:53:02.346Thread Group 1-2 |Alpha 1060} 2 5161

Figure 5-48. Interleave Controller updated results
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In these results, the Interleave Controller alternates the requests for each thread. That is why we see two

requests for Zulu, Alpha, Zulu, Beta, and so on.
Let’s look at the effect of having controllers as child elements of an Interleave Controller.
Follow these steps or download InterleaveAndSimpleControllerTestPlan. jmx.?

1.  Open InterleaveAndLoopControllerTestPlan. jmx.

2. Goto File » Save Test Plan As and give it a meaningful name, such as
Interleave And Simple Controller Test.

3. Click on Interleave Controller and go to Edit » Add » Logic Controller. Add
Simple Controller.

4. Select Beta and Charlie HTTP requests and drag these requests under the Simple
Controller as child elements.

5. Save the test plan.
6. Run the test.

The results will be similar to those shown in Figure 5-49.

: o L | == > LE
o a °61du D3 |+ > b 38 d || % E
? & Interieave And Simple Controller Test E =
9- 4O Thread Group View Results in Table
% HTTP Request Defaults Name: [View Resulls in Table
¢ = l_aop([%mrollnr Conamanis:
# Zuly
A ) Write results to file / Read from file
? = Interleave Controller : )
# Apha Filename Browae, Log/Display Only: | |Errors | | Sa
? = Simple Controller
# Bela Sample # Start Time Thread Name | Label | |Sample Time(ms] Status Bytes
#* Charlie 1| 08:56:03.106(Thread Group 1-1_|Zulu 1018] 9
. View Resulls in Table 2_ 08:56:04 12:_Ihread Group 1-1 |Alpha 1019. g
View Results Tree 3] 08:56:05.147(Thread Group 1-1_[Zulu 1085 -]
K] WorkBench ] 4| 08:56:06.236Thread Group 1-1_Beta o5 @
bzl 5| 08:56:07.253(Thread Group 1-1_|Charlie 1027] =] ]
6]  08:56:08.281/Thread Group 1-1_|Zulu 1024 9 5160
7| 08:56:09.306/Thread Group 1-1 |Alpha 1018| 9 5160
8] 08:56:10.329(Thread Group 1-1 |[Zulu 1013 9 5160
9]  08:56:11.343(Thread Group 1-1_|Beta 1035] -] 5160
10]  08:56:12.380(Thread Group 1-1_|Charlie 1017| 9 5164

Figure 5-49. Interleave Controller updated results

These results indicate that the Interleave Controller alternates requests between its two child
elements—Alpha and the Simple Controller. All the elements inside the Simple Controller are treated as a

unit. So the request sequence is Zulu, Alpha, Zulu, Beta, Charlie.
Let’s enable the checkbox and see how the request is distributed.
Follow these steps or download InterleaveWithIngnoreSubControllersTestPlan. jmx.*

Phttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
InterleaveAndSimpleControllerTestPlan.jmx
ZThttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
InterleaveWithIngnoreSubControllersTestPlan.jmx
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1.  Open InterleaveAndSimpleControllerTestPlan.jmx.

2. Goto File » Save Test Plan as and type in a filename, such as
InterleaveWithIngnoreSubControllersTestPlan. jmx.

3. Give the test plan a meaningful name, such as Interleave Controller With

Ignore Sub Controllers.

4. Click on Interleave Controller and enable the checkbox Ignore Sub-Controller

Blocks (see Figure 5-50).

Lelal °di

Z[5la][+[=[<][»]b!

¢ <O Thread Group
2% HTTP Rekest Defaults
- = Loop Controller
fv Zulu
Tk inteﬂea\re Controller|
/" Alpha
@ = Simple Controller
/" Beta
#° Charlie
~ View Results in Table
~ View Resuits Tree
1] workBench

¢ a Interleave Controller With Ignore Sub Controllers |

Interleave Controller

Name: Ilnterleave Controller

Comments:

[v] Ignore sub-controller blocks

Figure 5-50. Interleave Controller ignore sub-controller block configuration

5. Save the test plan.

6. Run the test.
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The results will be similar to those shown in Figure 5-51.

JMETER TEST PLAN COMPONENTS

{ Qo W % » ] ]
8 a °dHdu L\ BB | *[=|5][P]|® %> d dl o2 i
¢ @ Interleave Controller With Ignore Sub Controllers 5
¢- 45 Thread Group View Results in Table
2% HTTP Request Defaults Name: |View Resulls in Table
¢ =z Loop Controller Comments:
& Zulu : :
Write results to file / Read from file
¢ = Interleave Conlroller . _
A Alpha Filename Browse ] Log/Display Only:
¢ = Simple Controller . . . .
o Beta Sample # Start Time Thread Name Label | | Sample Time( Status

#° Charlie 1 08:58:14.957|Thread Group 1-1 [Zulu 1018 -]
. View Results in Table 2| 08:58:15.976/Thread Group 1-1 |Alpha 1016] @
¢ View Results Tree 3| =IIS':~3 16.993 Thread Group 1-1 |Zulu 132:__ q
i 4| 08:58:18.019/Thread Group 1-1 |Beta 1016] 9
] workenc 5| 08:56:19.041 Thread Group 1-1 |Zulu 1016| -]
6  08:58:20.058/Thread Group 1-1 |Alpha 1013 9
7| 08:58:21.072/Thread Group 1-1 [Zulu 1015] -]
8]  08:58:22.087 Thread Group 1-1 |Charlie 1023] 9

Figure 5-51. Interleave Controller alternate requests

These results indicate that the elements under the Simple Controller are also getting interleaved. It has
changed the request sequence to Zulu, Alpha, Zulu, Beta, Zulu, Alpha, Zulu, Charlie.

Random Controller

The Random Controller is similar to the Interleave Controller except that the order of interleaving is random
instead of sequential. The configuration is just like the Interleave Controller.

In the previous tests, replace Interleave Controller with Random Controller, run the tests, and then

verify the results.

Random Order Controller

The Random Order Controller executes all its child elements but in random order. There is no other

configuration for this controller.

Follow these steps or download RandomOrderControllerTestPlan. jmx.?

1. Create a test plan and give it a meaningful name, such as Random Order

Controller Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

4. Click on Thread Group and go to Edit » Add » Logic Controller. Add Random

Order Controller.

Zhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/

RandomOrderControllerTestPlan. jmxx
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Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Name as Charlie, Path as /jmeter/charlie, and Method as GET.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Name as Zulu, Path as /jmeter/zulu, and Method as GET.

Table.

1. Save the test plan.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Click on Thread Group and go to Edit » Add » Listener. Add View Results in

12.  Run the test.

The results will be similar to those shown in Figure 5-52.

8 a°d s LB [+]|= % [p]|P® % d | % E
¢ g Random Order Controller Test :
%- 48 Thread Group View Results in Table
2 HTTP Request Defaults Name: |View Results in Table
¢ = Random Order Controller Comments:
& Alpha - = -
Write results to file | Read from file
# Bravo !
#” Charie Filename Browse Log/Display Only: | | Errors S
# Zulu ;
. View Results in Table Sample # StatTime | Thread Name (| Label Sample Time(ms) Status Bytes
¢ View Results Tree 1| 09:00:00.612|Thread Group 1-1 |Alpha 1021 o 5161
M-‘-_.y;aencn 2| 09:00:01.637|Thread Group 1-1 [Bravo 1017 1 ] 516
3] 09:00:02.664(Thread Group 1-1] |Zulu 1019 @
4| 09:00:03.684Thread Group 1-1 [Charlie 1056 <2

Figure 5-52. Random Order Controller results

These results indicate that all the child samplers were executed in random order.

Switch Controller

The Switch Controller is analogous to the switch/case programming construct. The Switch Controller
executes only one of its child elements after matching the element’s name with the configured Switch value.
If the Switch value is an integer, it executes the child element based on the sequence number.

Note

The sequence number starts at 0.
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Let’s look at an example.
Follow these steps or download SwitchControllerTestPlan. jmx.?

JMETER TEST PLAN COMPONENTS

1. Create a test plan and give it a meaningful name, such as Switch Controller

Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

4. Click on Thread Group and go to Edit » Add » Logic Controller. Add Switch

Controller. Configure Switch Value as Bravo (see Figure 5-53).

@ a °"d A )3l |+ = -

L)

>

¢ & Switgh Controller Test
bl ) ﬁeac Group
% HTTP Request Defaults
¢ = Switch Controller

Switch Controller

Name: |Switch Controller

Comments:
¥ a
& Alpha i -
# Bravo Switch Value |Bravo
p’ v
/" Charlie
# Zulu

¢ View Resuits in Table
( View Results Tree
M WorkBench

Figure 5-53. Switch Controller configuration

5. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

6. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

7. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Charlie, Path as /jmeter/charlie, and Method as GET.

8. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Zulu, Path as /jmeter/zulu, and Method as GET.

9. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

10.  Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/

SwitchControllerTestPlan. jmx
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11.
12.

Save the test plan.
Run the test.

The results will be similar to those shown in Figure 5-54.

Déa °dJdd BB |+]=]%|>]|® % E AL L.
¢ @ Switch Controller Test
9- 48 Thrpad Group View Results in Table
2 ITTP Request Defaults Name: [View Results in Table
9 = Switch Controller Comments:
#* Mpha :
7 eao Write results to file /| Read from file
:« Charlie Filename | I Erowse | Log/Display Only: [
# Zulu ) ) P . )
~ View Results in Table Sample# | StatTime | ThreadName ||  Label | |SampleTime(ms]  Status
~ View Results Tree 1|  09:02:13.465[Thread Group 1-1 |Bravo | 1050/ @
N WorkBench

Figure 5-54. Switch Controller results

In these results, we can see that the Switch Controller has matched the Switch value Bravo with its child

of the same name. So the request goes to the HTTP request Bravo.
Let’s see how the Switch Controller behaves when configured with a number.

1. Inthe previous test plan, click on Switch Controller and modify the
Switch value to 3.

2. Run the test. The results will be similar to those shown in Figure 5-55.

TRl alm REEEEEDD

T a Switch Controller Test

¢ 40 Thread Group View Results in Table

2% HTTP Request Defaults Name: |View Resulls in Table

Figure 5-55. Switch Controller results based on number

¢ = Switch Controller Comments:
# Apha
# Brovo Write results to file / Read from file
Vs 2 [ ] 2
/ Charlie Filename | | Browse.. | Log/Display Only:
A Zuu i
~ View Results in Table Sample # | Start Time Thread Name || Label Sample Time(ms) Status |
& View Results Tree 1| 09:03:23.180[Thread Group 1-1| |Zulu 1035 9 |
T\] workench

The results indicate that the Switch Controller picked the fourth child element as the Switch value was 3.

(Remember that the numbering starts with 0.)
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ForEach Controller

The ForEach Controller has one or more child elements over which it iterates. It can be configured with the
following parameters. For each iteration, the ForEach Controller performs the following:

Forms a sequence number by incrementing the Start Index for loop
(Exclusive) option.

Forms the name of a user defined variable by concatenating the Input Variable
Prefix, “_” and the sequence number.

Sets the Output Variable Name to the value obtained by looking up the user defined
variable. This Output Variable Name is then available to the child elements.

The number of iterations is equal to the difference between the Start index and End index. If the Start
index and the End index have not been specified, J]Meter can figure those out by looking at the user defined
variables, starting with the Input Variable Prefix string. Such variables need to be in numerical sequence.
Any break in the sequence will cause ForEach Controller to finish.

If the Add “_" Before Number? checkbox is not checked, then “_" is not used in forming the name of the
user defined variable. Let’s look at an example.

Follow these steps or download ForEachControllerTestPlan. jmx.*

1.
2.
3.

Create a test plan and give it a meaningful name, such as ForEach Controller Test.
Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and
Port Number as 8080.

Click on Thread Group and go to Edit » Add » Config Element. Add User
Defined Variables. Configure User Defined Variables add Name/Value pairs as
query_1/"alpha", query 2/"bravo", query 3/"charlie", and query 4/"delta"
(see Figure 5-56).

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch_05/controllers/
ForEachControllerTestPlan.jmx
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(el oulw
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Figure 5-56. User defined variables

W
9 ForEach Controller Test .
$ &8 Thvead Group User Defined Variables
— & HTTP Request Defaults Name: [User Defined Variables
% !Jser[%eﬂned Variables| ‘Comments:
¢ = ForEach Controller
#* limeter/S{foreachOutput) User Defined Variables
6 View Results in Table Name: ' Value
« View Results Tree query_1 alpha
/' HTTP Request ﬂue.f!_.g.. ;f_'a‘::
query_ arlie
] workBench ey s
query_6 zulu

5. Click on Thread Group and go to Edit » Add » Logic Controller. Add ForEach
Controller. Configure Input Variable Prefix as query, Start Index for Loop
(Exclusive) as 0, End Index for Loop (Inclusive) as 4, and Qutput Variable

Name as foreachOutput. Enable the Add "_" before number? checkbox

(see Figure 5-57).

SOPECIT

REE

+[-]

| @

¢ g FoOrEach Controller Test
¢ O Thread Group
% HTTP Request Defaults
% User Defined Variables
¢ = ForEach Controller
/” limeter/${foreachQutput}
< View Results in Table
~ View Results Tree
#° HTTP Request
] workBench

ForEach Controller

Input variable prefix query

Name: [ForEach Controller

Start index for loop (exclusive) ]0

End index for loop (inclusive) [4

Output variable name |foreachOutput

Add *_" before number ?

=1\

Figure 5-57. ForEach Controller configuration

86




CHAPTER 5 © JMETER TEST PLAN COMPONENTS

6. Click on ForEach Controller and go to Edit » Add » Sampler. Add
HTTP Request. Configure Name as /jmeter/${foreachOutput}, Path as
/jmeter/${foreachOutput}, and Method as GET. Note that we are referencing
the output variable defined in the ForEach Controller.

7. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
8.  Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.
9. Save the test plan.

10. Run the test.

The results will be similar to those shown in Figure 5-58.

¥ o Vi ‘ >
o Bl@ % LB\ [ +]=]|5]|[»[® %> d W
2 ForEach Controller Test - :
% @ Thread Group View Results in Table
2% HTTP Request Defaults Name: |View Results in Table
2% User Defined Variables Comments:
= ForEach Controller
s p > E : Write results to file /| Read from file
2 fimeters{foreachOutput) [ ] :
. View Results in Table eaaime | Browse . | LogiDisplay Only:
¢ View Resulls Tree - 3 — — :
#* HTTP Request Sample# | StartTime Thread Name Label Sample Time(... Status
U WorkBench 1] 09:06:37.041|Thread Group 1-1 |jmeter/alpha | 1025| 9
2| 09:06:38.067|Thread Group 1-1 |jmeter/oravo | | 1024 9
3| 09:06:39.092|Thread Group 1-1 [/imeter/charlie | | 1025| 9
4| 09:06:40.134|Thread Group 1-1 [jmeter/delta | 1053| <
5|  09:06:41.193[Thread Group 1-1 |HTTP Request | | 1083 9

Figure 5-58. ForEach Controller subsequent request

These results indicate that the ForEach Controller has set foreachOutput successively to alpha, bravo,
charlie, and delta. This has resulted in the HTTP Request Sampler, configured with the URL of

/jmeter/${foreachOutput}, being invoked with /jmeter/alpha, /jmeter/bravo, /jmeter/charlie, and
/jmeter/delta, respectively.

Caution Input Variable Prefix and Output Variable Name are required parameters. If you omit them, there is
no error checking, not even a log message. JMeter will simply stop execution without warning.

If Controller

The If Controller is useful for decision/branching logic. The configuration is simple, with only two
checkboxes.

The Interpret Condition as Variable Expression? checkbox indicates whether the expression is evaluated
as a JavaScript expression (the default) or as a variable expression (compared with the string "true").

87



CHAPTER 5 © JMETER TEST PLAN COMPONENTS

The Evaluate for All Children? checkbox indicates whether the condition should be evaluated before
processing each of the child elements. If it's not checked, the condition is evaluated only when it is
encountered for the first time.

Let’s look at an example by using user defined variables.

Follow these steps or download IfControllerUserDefinedVariableTestPlan. jmx.%

1. Create a test plan and give it a meaningful name, such as If Controller User
Defined Variable Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

4. Click on Thread Group and go to Edit » Add » Config Element. Add User
Defined Variables. Configure User Defined Variables add Name/Value pair as
myUserVar/alpha.

5. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Alpha, Path as /jmeter/alpha, and Method as GET.

6. Click on Thread Group and go to Edit » Add » Sampler. Add Debug Sampler.
Select JMeter Properties as False, JMeter Variables as True, and System
Properties as False.

7. Click on Thread Group and go to Edit » Add » Logic Controller. Add If
Controller. Configure Condition (Default JavaScript) as "${myUserVar}" =
"alpha". Leave the other checkboxes unchecked (see Figure 5-59).

@ a ‘%24 4 LIBE [+]=]% PP %

If Controller User Defined Variable Test

Y a

@ <0 Thread Group If Controller

2% HTTP Request Defaults Name: if Controller

2% User Defined Variables Comments:

# Alpha - | e -

;/"‘ Debug Sampler Condition (default Javascript) "S{imyUserVar}” == "alpha

¢ i jll’(;ontroller} [_] Interpret Condition as Variable Expression? |

# Bravo
# Zulu

. View Results in Table
¢ View Results Tree

N WorkBench

Figure 5-59. If Controller configuration

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
IfControllerUserDefinedVariableTestPlan. jmx
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13.
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Click on If Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Bravo, Path as /jmeter/bravo, and Method as GET.

Click on If Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Name as Zulu, Path as /jmeter/zulu, and Method as GET.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.
Save the test plan.

Run the test.

The results will be similar to those shown in Figure 5-60.

v
.

Text | v ¢ sampler result | Request | Response data
Alpha JMeterVariables:
& Debug Sampler JMeterThread.last_sample_ok=true
@ Bravo JMeterThread.pack=org.apache jmeter.threads. SamplePackage@14aafd6
9 zulu START HMS=082243

START MS=1494688963054

START.YMD=20170513

TESTSTART.MS=1494691745683

meter USER_TOKEN__=Thread Group 1-1
myUserVar=alpha

Figure 5-60. If Controller results

Click on View Results Tree and then Debug Sampler and then choose the Response Data tab. You will
see that the user defined variable myUserVar is defined as alpha.

These results indicate that the If Controller has evaluated the expression "{myUserVar}" == "alpha" as
a JavaScript expression and found it to be true, and this resulted in the execution of the child elements bravo
and zulu (see Figure 5-61).
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@ a °du DA [+]=]%[p]® % d d o3

-
¢ & !fController User Defined Variable Test

View Results in Table

/% HTTP Reguest Defaults Name: [View Results in Table
#% User Defined Vanables Comments:
# Alpha : g
¥ N Write results to file | Read from file
»~ Debug Sampler
9 = MController Filename | Bowe.. | Log/isplay Only:
2 Bravo ) ] = = )
# Zulu Sample # Start Time Thread Name Label Sample Time(...| Status
_\.f_uew_F_iesu_ns_lnTaDle__ 1 09:09:06.180|Thread Group 1-1 |Alpha | 1043 g
. View Results Tree 2| 09:09:07.256|Thread Group 1-1 |Debug Sampler | 3 =
N WorkBench 3| 09:09:07.639(Thread Group 1-1 |Bravo | 1015] 2
4| 09:09:08.658|Thread Group 1-1 |Zulu | 1074 2

Figure 5-61. If Controller condition as true

Caution If the condition expression has a syntax error or if the variable is not found, JMeter will simply
stop execution without any error popping up. If you have not selected the Interpret Condition as Variable
Expression flag, a few DEBUG logs are generated.

The condition is interpreted as a JavaScript expression (the default) that evaluates to true or false.

If the Interpret Condition as Variable Expression checkbox is enabled, then you can use other expressions.

If you enable the Interpret Condition as Variable Expression checkbox and replace the JavaScript
condition "{myUserVar}" == "alpha" with ${ jex1("{myUserVar}" == "alpha")}, it will produce the
same behavior.

In the previous examples, you used user defined variables to define the conditions in test scripts that
were statically defined. In the following example, let’s see how you can use variables extracted from the
responses.

Follow these steps or download IfControllerDynamicVariableTestPlan. jmx.*

1.  Open IfControllerUserDefinedVariableTestPlan. jmx.
2. Click on User Defined Variables and go to Edit » Remove.

3. Click on Thread Group and go to Edit » Add » Post Processor. Add CSS/JQuery
Extractor. Configure CSS/JQuery Expression as title (a representation of the
JQuery selector of $("title")) and Reference Name as myDynVar. This is the
name of the variable that will be set and available for the If Controller.

4. Add aDebug Sampler after each of the HTTP requests. So you should have three
Debug Samplers, one after each of the HTTP requests, alpha, bravo, and zulu.
This will allow you to examine the variables after the execution of every sampler.

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
IfControllerDynamicVariableTestPlan. jmx
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5. Configure the If Controller with the condition "${myDynVar}" == "alpha". Do
not enable any other checkboxes.
6. Save the test plan.
7.  Run the test.

The results will be similar to those shown in Figure 5-62.

(%] =4 » 2
@ a °:1d & | BB |+ 08 20 ) > d Wl w2
9 If Controller Dynamic Variable Test . .
j:\}-u Thiesd GRoub View Results in Table
2. HTTP Request Defaults Name: |View Resulls in Table
# CSS/JQuery Extractor Comments:
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P Write results to file / Read from file
# Debug Sampler 3 r .
¢ 'z if Controller Filename | Browse | Log/Display Only: |
2 Bravo ) [ —) R
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Figure 5-62. If Controller dynamic variable results

8. Click on View Results Tree and then on Debug Sampler. Click on the Response
Data tab to check the variable myDynVar; you will find that it has been assigned
to the title of the page. The values were changed to bravo and zulu after further
requests were executed.

The If Controller was placed right after the HTTP sampler alpha. So the variable was set to alpha. The If
Controller evaluated the condition and compared this variable to the value of alpha and found it to be true.
So the child elements bravo and zulu were executed.

Note Do not enclose the JQuery selector using $(").

Now let’s look at the functionality of the Evaluate for All Children checkbox. As the title indicates,
selecting this checkbox causes the If Controller to evaluate the condition before every child sampler is run.

Let’s illustrate this using the following example.

Follow these steps or download IfControllerDynamicVariableEvaluateChildTestPlan. jmx.*

1. Open IfControllerUserDefinedVariableTestPlan.jmx.

2. Click on the If Controller, modify the configuration, and enable the Evaluate for
All Children? checkbox.

“Thttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/controllers/
IfControllerDynamicVariableEvaluateChildTestPlan. jmx
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The results will be similar to those shown in Figure 5-63.

@ a %k LBB [+ =[5 |>I® %> d | o |
¢ If Controller Dynamic Variable Evalute Child Test
il . Gumi REGME View Results in Table
#, HTTP Request Defaults Name: |View Results in Table
¥ CSSiJQuery Extractor Comments:
o Apha Write results to file / Read from file
& Debug Sampler !
¢ = HController Filename Browie Log/Display Only: | |
# Bravo
# Debug Sampler Sample # Start Time Thread Name Label Sample Time(ms) Status
# Zulu 09:13:11.950|Thread Group 1-1 Alpha 1026 2
#" Debug Sampler 2|  09:13:12.982{Thread Group 1-1 Debug Sampler | 0 =2
View Results in Table 3| 09:13:12.989(Thread Group 1-1 Bravo | 1063 <
¢ View Results Tree
] workBench

Figure 5-63. If Controller results evaluate child

4.  Click on View Results Tree and then on Debug Sampler. Click on the Response
Data tab and check the value of the variable myDynVar; you will find that it has
been assigned to the title of the page.

The If Controller was placed right after the HTTP request alpha. So the variable has been set to alpha.
The If Controller evaluated the condition and compared this variable to the value of alpha and found it to be
true. So the child element bravo was executed.

Since the Evaluate for All Children? checkbox was enabled, the condition is evaluated again before
execution of second child element zulu. But the myDynVar is set to bravo, which is the title of the page that
bravo returned. So the condition check fails and the second child element zulu is not executed.

Timers

When users view a web page, they do not click on every link on that page without reason. The user first has
to read the web page, understand it, and then decide on the next course of action. This process varies from
user to user and from web page to web page. Some web pages require that the user enter input or select files
to upload, which introduces delays. You can simulate these delays by using timers.

The duration of the delay varies highly depending on the context and the user. To obtain a feel for the
kind of delay to use, you can study the web access logs. The other way is to observe the users as they interact
with the web site.

Timers are used to introduce a delay or pause before a sampler is run. In a test plan, even if a timer is
placed after the samplers, it will run before the sampler. If the timer is a child element of a sampler, it will
apply only to that sampler. Otherwise, it will apply to all the samplers in that scope. If multiple timers are in
scope, all the timers will apply before a sampler is executed.
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The Constant Timer introduces a specified delay before the samplers in its scope are executed. The only
configuration is the delay that is needed.

Let’s look at the functionality with the help of an example. We will add a Constant Timer and configure
it with a delay value of 5000 milliseconds or 5 seconds. We will make this a child element of a thread group
so that it applies to all the samplers under the thread group.

Follow these steps or download ConstantTimerTestPlan. jmx.?

1.
2.
3.

Create a test plan and give it a meaningful name, such as Constant Timer Test.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number

as 8080.

Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/alpha and Method as GET.

Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/bravo and Method as GET.

Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/zulu and Method as GET.

Click on Thread Group and go to Edit » Add » Timer. Add Constant Timer.
Configure it with a value of 5000 milliseconds (see Figure 5-64).

@ a °HduJ

Xl [ +l=1%pI®

" -

[\x‘?u

Constant Timer Test

Thread Group
2% HTTP Request Defauits
Q) (Constant Timer|
#° Alpha
2" Bravo
# Zulu
¢ View Results in Table

. View Results Tree

K] workBench

Constant Timer

Name: |Constant Timer
Comments:

Thread Delay (in milliseconds);5000

Figure 5-64. Constant Timer with delay of 5 seconds

#https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/timers/
ConstantTimerTestPlan.jmxx
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8. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
9. Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.
10.  Save the test plan.
11.  Run the test.

The results will be similar to those shown in Figure 5-65.

qK (%) bV = I »
8 a°dM B3|+ aLdl % d d |
? Constant Timer Test R .
28 ThreadCroup View Results in Table
2% HTTP Request Defauits Name: |View Results in Table
() Constant Timer Comments:
#” Apha
Py Write results to file / Read from file
# Bravo _ .
{,.- Zulu Filename Browse Log/Display Only: | | Ern
. View Resulls in Table 1 1 - .
& View Results Tree Sample # | Start Time ] _Threacrlame | Label _SampIeTufneimsJ_ Status
M WorkBench 1 09:15:22.081] Thread Group 1-1_|Alpha | 1021] o
2| 09:15:28.104] Thread Group 1-1_[Bravo | 1015] L)
3|  09:15:34.119] Thread Group 1-1 |Zulu | 1014] 9

Figure 5-65. Constant Timer delayed 5 seconds

In these results, each of the HTTP requests has been delayed by five seconds.
As you saw in the previous example, the Constant Timer delays all the child elements in scope. What

if you wanted to delay only a specific sampler by 5 seconds? You can achieve this by making the Constant
Timer a child element of the sampler to be delayed.
Modity the example as follows:

1. Drag the Constant Timer and make it a child element of the HTTP request
/jmeter/bravo. Leave the configuration as is (see Figure 5-66).
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2% HTTP Request Defaults
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©
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o View Results in Table
~ View Results Tree
\] workBench

Constant Timer

Name: {Constant Timer

Comments:

Thread Delay (in milliseconds);5000

Figure 5-66. Constant Timer as child of bravo

2. Save the test plan.

3.  Run the test.

The results will be similar to those shown in Figure 5-67.

Delal M

[Ela)[+[-]+/[r[»]|@ 0 &

e

¥ a Constant Timer Test
¢ 9O Thread Group

View Results in Table

){: HTTP uest Defaults Name: |vtew Results in Table
v
& Alpha Comments:
Bravo .
- Write results to file / Read from file
@ Constant Timer =
A zulu F|Iename| | I Browse.. | Log/Display Only: []1
~. View Results in Table
~ View Results Tree ple # ] Start Time Thread Name Label | Sample Time(ms)| Status !
N WaorkBench 1 09:18:15517|| Thread Group 1-1 |Alpha 1023| L)
2|  09:18:21.541|| Thread Group 1-1_|Bravo 1014 o
3| 09:18:22.558|| Thread Group 1-1 1016] 1]

Figure 5-67. Constant Timer scoped by bravo

In these results, the HTTP request bravo has been delayed by 5 seconds, as it is in the scope of the
Constant Timer. There is no delay before the HTTP request zulu.

Along with the other metrics, the Listeners display the time taken by the samplers. If you want to see
the Timer delay included along with the sampler time, you use a Transaction Controller.
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Follow these steps or download ConstantTimerAndTransactionCtrlTestPlan. jmx.*
1.  Open ConstantTimerTestPlan.jmx.

2. Goto File » Save Test Plan as and type in a filename, such as
ConstantTimerAndTransactionCtrlTestPlan. jmx.

3.  Give the test plan a meaningful name, such as Constant Timer And
Transaction Controller Test.

4. Click on Thread Group and go to Edit » Add » Logic Controller. Add
Transaction Controller. Enable the Generate Parent Sample checkbox so that
you will get only one entry for the Transaction Controller. Enable the Include
the Duration of the Timer and Pre-Post Processors in the Generated Sample
checkbox so that the Timer delay is included along with the HTTP request.

5. Dragthe HTTP request /jmeter/bravo so it’s the child element of the
Transaction Controller (see Figure 5-68).

8 a°Hdu BB [*+]=]5/|>]®] %
9 a Constapt Timer And Transcation Controlier Test -
o O i%-—-ac Group Transaction Controller
2% HTTP Request Defaults Name: [Transaction Controller
2 Alpha
_ _ Comments:
¢ = [Transaction Controller
) p;; BiEgm: v] Generate parent sample
(&) Constant Timer \v| Include duration of timer and pre-post processors in generated sample
2 Zulu
« View Results in Table
 View Results Tree
K] workBench

Figure 5-68. Constant Timer enclosing a HTTP request

6. Run the test.

The results will be similar to those shown in Figure 5-69.

Phttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/timers/
ConstantTimerAndTransactionCtrlTestPlan. jmx
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2% HTTP Request Defaults Name: !\uew Results in Table
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¥ ‘? T?‘:;F’:“ ontoar Write results to file / Read from file
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& Constant Timer Filename | Bowse.. | Log/Display Only: [
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13 09:20:30.088| | Thread Group 1-1 |Zulu 1014 @

Figure 5-69. Constant Timer results

In these results, the Transaction Controller takes around six seconds, which includes five seconds for
the Timer delay and one second for the /jmeter/bravo sampler.

Gaussian Random Timer

The Gaussian Random Timer introduces a delay according to the Gaussian Distribution (also called the bell
curve). The delay varies around a central mean, as illustrated in Figure 5-70.

99.7% of the data are within

3 standard deviations of the mean
95% within
2 standard deviations
68% within
<«— 1 standard —|
deviation
U= 30 H—20 n—a u utao u+ 20 u+ 3o

Figure 5-70. Gaussian Distribution or bell curve
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Let’s assume that the mean value is 10 seconds and the variance is 2 seconds. The delay introduced

would vary as follows:

e 99% of the time, the delay would vary between mean - variance and mean +
variance (between 4 seconds and 16 seconds).

e 95% of the time, the delay would vary between mean - 2 * variance and mean + 2 *

variance (between 6 seconds and 14 seconds).

e 68% of the time, the delay would vary between mean - 3 * variance andmean + 3 *

variance (between 8 seconds and 12 seconds).

Refer to Wikipedia for more details about the Gaussian Distribution.
Let’s look at an example.
Follow these steps or download GaussianTimerTestPlan. jmx.®

1. Create a test plan and give it a meaningful name, such as Gaussian Timer Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

4. Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/alpha and Method as GET.

5. Click on Thread Group and go to Edit » Add » Logic Controller. Add Loop
Controller. Set the Loop Count to 10.

6. Click on Loop Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Path as /jmeter/bravo and Method as GET.

7. Click on the HTTP request /jmeter/bravo and go to Edit » Add » Timer. Add
Gaussian Random Timer. Configure Constant Delay Offset (in Milliseconds) as
10000 and Deviation (in Milliseconds) as 2000 (see Figure 5-71).

. [5) ) - |4
@ a °d4 LBa) |+ il %
- Guassian Timer Test =
" — Gaussian Random Timer
. HTTP Request Defaults Name: |Gaussian Random Timer
# Alpha Comments:
¥ ? Lfo;lg-aont.oluer Thread Delay Properties
o IV
4 e Deviation (in milliseconds): |2000
() Gaussian Random Timer|
A Zuly Constant Delay Offset (in milliseconds): | 10000
View Results in Table
View Results Tree
1) workBench

Figure 5-71. Gaussian Timer configuration

Ohttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/timers/
GaussianTimerTestPlan.jmx
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8. Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/zulu and Method as GET.

9. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

10. Click on Thread Group and go to Edit » Add » Listener. Add View Results in
Table.

11.  Save the test plan.
12. Run the test.

The results will be similar to those shown in Figure 5-72.

@l re W | — [ » '
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11 09:24:23.795| |Thread Group 1-1 |Bravo | 1015 9
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Figure 5-72. Gaussian Timer results

In these results, each of the requests to /jmeter/bravo has been delayed by a random delay centered
about the mean value of 10 seconds.

Uniform Random Timer
The delay introduced by the Uniform Random Timer has two parts:
e  Constant Delay: Fixed and equal to the configured value.
e Random Delay: Varies between zero and the configured value.

The actual delay will range between the Constant Delay and the Constant Delay plus the Random
Delay. As the term “uniform” indicates, the delay varies within its range with equal probability.

If the Constant Delay was configured to 10 seconds and the Random Delay was configured to 5 seconds,
then the actual delay will vary between 10 and 15 seconds.
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Let’s look at the following example.
Follow these steps or download UniformRandomTimerTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Uniform Random Timer
Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.
4, Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/alpha and Method as GET.
5. Click on Thread Group and go to Edit » Add » Logic Controller. Add Loop
Controller. Set the Loop Count to 10.
6. Click on Loop Controller and go to Edit » Add » Sampler. Add HTTP Request.
Configure Path as /jmeter/bravo and Method as GET.
7. Clickon HTTP request /jmeter/bravo and go to Edit » Add » Timer. Add
Uniform Random Timer. Configure Random Delay Maximum (in Milliseconds)
as 5000 and Constant Delay Offset (in Milliseconds) as 10000 (see Figure 5-73).
8 a°"du L|BIE [+ =5 |P]® %»
|9 @ Uniform Random Timer Test 4
1| @ ThreadGroup Umfom Random Timer
/% HTTP Request Defaults Name: |Uniform Random Timer
/" Apha Comments:
s :? Lf.'jgr;_(‘;lm”:r Thread Delay Properties
&£ . i i illi . |5 (
t‘) :U_niiormRandom Time!'_' Random Delay Maximum (in milliseconds): |5000
2 Zulu Constant Delay Offset (in milliseconds): 10000
. View Results in Table
. View Results Tree
K] workBench

Figure 5-73. Uniform Random Timer configuration

10.

Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/zulu and Method as GET.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

Click on Thread Group and go to Edit » Add » Listener. Add View Results in
Table.

Sthttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/timers/
UniformRandomTimerTestPlan.jmx
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11.
12.

Save the test plan.

Run the test.
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The results will be similar to those shown in Figure 5-74.
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Figure 5-74. Uniform Random Timer results

In these results, each of the requests to /jmeter/bravo has been delayed by a random delay varying
between 10 and 15 seconds.

Constant Throughput Timer

The Constant Throughput Timer calculates and introduces delays between samplers so as to keep the
throughput at the configured value.

Let’s illustrate this with an example.

Follow these steps or download ConstantThroughputTimerTestPlan. jmx.

1. Create a test plan and give it a meaningful name, such as Constant Throughput
Timer Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (Users) as 1 and Loop Count as 12.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

4. Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/alpha and Method as GET.

Zhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/timers/
ConstantThroughputTimerTestPlan.jmx
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5. Click on Thread Group and go to Edit » Add » Timer. Add Constant Throughput
Timer. Configure Target Throughput (in Samples per Minute) as 4.0 and
Calculate Throughput Based on as A11 Active Threads (Shared)

(see Figure 5-75).

= — e [T = e - IR : o=
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: 8 Thread Group Constant Throughput Timer
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& View Results in Table Target (in : --40 |
o View Results Tree o0 L
Calculate Throughput based on: |all active threads (shared) |-]

% Aggregate Repont |
N WaorkBench . —

Figure 5-75. Constant Throughput Timer set to four requests per minute
Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.

6
7
8. Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.
9. Save the test plan.

0

10. Run the test.

The results will be similar to those shown in Figure 5-76.
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Figure 5-76. Constant Throughput Timer results
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In these results, each of the requests to /jmeter/alpha has been delayed by a varying amount so as to
keep the overall throughput at the configured level (see Figure 5-77).
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Figure 5-77. Constant Throughput Timer configure aggregate

In the Aggregate results, observe that the throughput is 4.4 requests per minute, which is close enough
to the configured value of 4 requests per minute.

Synchronizing Timer

The Synchronizing Timer blocks threads and releases them all at once, thus creating a large load at the same
instant. This is very helpful to test how the application handles simultaneous requests.

Let’s illustrate this with an example.

Follow these steps or download SynchronizingTimerTestPlan.jmx.*

1. Create a test plan and give it a meaningful name, such as Constant Throughput
Timer Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (Users) as 4, Loop Count as 12, and Ramp-Up as 0.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

4. Click on Thread Group and go to Edit » Add » Sampler. Configure Path as
/jmeter/alpha and Method as GET.

5. Click on Thread Group and go to Edit » Add » Timer. Add Synchronizing
Timer. Configure Number of Simulated Users to Group by as 2 and Timeout in
Milliseconds as 3000 (see Figure 5-78).

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/timers/
SynchronizingTimerTestPlan.jmx
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Oela °dK4

X[ola)[+]-[<]|[r]n]@ 0 %]

¢ & Synchronizing Timer Test
¢ 9O Thread Group
2% HTTP Request Defaults
/° Alpha
+ View Results in Table
& View Results Tree
-~ Aggregate Report

() [Synchronizing Timer,

M WorkBench

Synchronizing Timer

Name: [S;fnchroni.-ung Timer

Comments:
Grouping

Number of Simulated Users to Group by: §_2
Timeout in milliseconds: ;3000

Figure 5-78. Synchronizing Timer configuration

® N &

9. Save the test plan.
10. Run the test.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Click on Thread Group and go to Edit » Add » Listener. Add View Results in Table.
Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.

The results will be similar to those shown in Figure 5-79.
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<& Aggregate Report
@ Synchronizing Timer

] workBench

View Results in Table

IName: [View Results in Table

\Comments:
Write results to file | Read from file
Filename | | l Browse... ] Log/Display Only: |

le# | StanTime | ThreadName |  Label | SampleTime(. Status |

L 1l__09:41:43551, Thread Group 1-3 |Alpha 1053] 2

|2 09:41:43566/ Thread Group1-2 |Alpha 1051 @

4 __00:4143551 Thread Group 1-4 |Alpha 1148 @

| 4] 09:41:43.556]] Thread Group 1-1 |Alpha 1275 9

5" 004144833 Thread Group 1-1 |Alpha 1073 @

6 09:41:44.837| Thread Group 1-4 |Alpha 1078 g

7| 094144636 Thread Group 1-3 |Alpha 1302 g

8 09:41:44621] Thread Group 1-2 |Alpha 1404 o

9] 09:41:45921 Thread Group 1-4 |Alpha 1037 -]

10| 09:41:45.927| Thread Group 1-1 |Alpha 1062 o

(T 0941460 Thread Group 1-3 |Alpha 1030 @

i 2 |Alpha 110 9

: Alpha 1076 @

14|  09:41:47.014| Thread Group 1-4 |Alpha 1059 @

15| 09:41:47.138| Thread Group 1-3 |Alpha 1027, 2

16| 09:41:47.139] Thread Group 1-2 |Alpha 1031 @

17| 09:41:48.074] Thread Group 1-4 |Alpha 1032 9

18| 09:41:48.078| Thread Group 1-1 |Alpha 1034 g

19| 09:41:48171| Thread Group 1-3 |Alpha 1019 @

20| 09:41:48.174| Thread Group 1-2 |Alpha 1034 o

21 09:41:49. 114] Thread Group 1-4 |Alpha 1017, g

22| 09:41:49.113] Thread Group 1-1 |Alpha 1019 @

23| 09:41:49.209) Thread Group 1-3 |Alpha 1026 @

24]  09:41:49.215 Thread Group 1-2 |Alpha 1029 @

25| 09:41:50.144] Thread Group 1-1_|Alpha 1022 @

R Na-A1-50 124 Thraad Qrann 1.4 ldlnha 1n4n L]

Figure 5-79. Synchronizing Timer results

In these results, each of the requests to /jmeter/alpha has been delayed so that both the samples are
released at the same time, as marked in red.

Sampler

The Sampler is a component that’s used to send requests to the application being tested. If the test plan has
more than one sampler, they will be executed in the order they are defined in the test plan tree.
JMeter has the following samplers as of release 3.0:

Access Log Sampler

AJP/1.3 Sampler

BeanShell Sampler

BSF Sampler
Debug Sampler
FTP Request
HTTP Request
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e Java Request

e JDBC Request

e JMS Poini-to-Point

e JMS Publisher

e JMS Subscriber

e JSR233 Sampler

e JUnit Request

e  LDAP Extended Request
e  LDAP Request

e Mail Reader Sampler

e OS Process Sampler

e SMTP Sampler

e SOAP/XML-RPC Request
e  TCP Sampler

e Test Action

Sampler properties can be configured as per requirements. However, most of the time, the default
configuration is sufficient.

Each of the samplers generates one or more sample results (the exception is Test Action). These
sampler results have various attributes, such as success/fail/elapsed time, etc., which are viewed by using
various listeners.

With each sampler, you should use assertions to make sure that the sampler is working as per your
requirements. For example, you would use response assertions for the HTTP request to check for status 200.

HTTP Request

The HTTP Request sampler is used when you want to use POST, GET, DELETE, PUT, etc., methods over HTTP(S)
on the target web application (Sampler AJP/1.3 sampler also has these methods).

The minimum configuration required for a HTTP Request test element to work is the server name or
IP. If the port number is 80, it can be omitted. You can specify timeouts (in milliseconds) while waiting for a
response from the server.

JMeter provides several properties to configure the HTTP Request sampler. Let’s walk through each of
these with examples.

Implementing the HTTP Request Sampler

The configuration field Implementation can have any of the following values:
e  HttpClient4: This uses Apache HttpClient version 4 component.
e  HttpClient3.1: This uses Apache HttpClient version 3.1 component.
e Java: This uses the HTTP implementation provided by the JVM.

e Blank value: This uses a value defined in the HTTP Request Defaults configuration
element.
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If it's not defined, it relies on the jmeter.httpSampler property defined in the jmeter.properties file,
failing which it defaults to HttpClient4.

HTTPClient internally uses Apache HTTP components.**

A request with a blank value or HTTPClient will send a HTTP header for UserAgent with a value of
Apache-HttpClient/4.2.6 (java 1.5).However, if the implementation type is Java, then the HTTP header
for UserAgent will not be sent.

Let’s look at the following example.

Follow these steps or download HTTPClientImplTestPlan. jmx.*

1.

Create a test plan and give it a meaningful name, such asHTTP Client
Implementation Test.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as 1localhost, Port Number as 8080, Path as
/user/signIn, and Method as POST. Choose Implementation as Java from the
drop-down. Add the parameters, Name/Value as email/user1@dt.comand
password/user1i.

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as 1localhost, Port Number as 8080, Path as
/user/signOut, and Method as HEAD. Leave the Implementation as blank.

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 5-80).

*https://hc.apache.org/httpcomponents-client-ga
Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/
HTTPClientImplTestPlan.jmx
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e a °H i LIBRE |+=|% P> ®

9 & HTTP ClientImplementation Test |
¢ O Mread Group | Thread Group

IName: |Thread Group

TTP Cookie Manager :
¢/ luserisignin | (comments:
O, Response Assertion Action to be taken after a Sampler error

¢ /¥ luserisignOut
® Continue ) Start Next Thread Loop ) Stop Tl

O Response Assertion |-
View Results Tr i
| Worzléer:i: S A [ eod Frupextes:
‘| Number of Threads (users): 1
| Ramp-Up Period (in seconds): |1

Loop Count: [_| Forever |1
[] Delay Thread creation until needed

[] Scheduler

Figure 5-80. HTTP client implementation test

9. Save the test plan.

10. Run the test.
The results will be similar to those shown in Figure 5-81.

1

Te v

xt
e w Eseﬂsignlnl ET http:/localhost:8080/

@ http/ocalhost8080/use]
@ http/localhost8080/ | :[iino cookies]

B o e equest Headers:
@ nhttpocalhost8080/use| (il ~ o o keep—alive]

@ http:/Mocalhost:8080/

Figure 5-81. HTTP Request HITPClient as Java

In these results, you will not see the User-Agent header in the first HTTP request, due to the

Implementation option being set to Java (see Figure 5-82).
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P

Taxt Jvé: (sampler result | Request | Response data |
oy = 5 ' P!_ — - . — .
¢ '@ luser/signin IHEAD http:/Mocalhost 8080/

& htip:/Mocalhost8080/use

@ http:/Mocalhost: 8080/ |Cookie Data:
o @ h"se”signdm LJSESSIONID=81115eh4cx9g16y6k6mikhwo

—

2 htip:/Mocalhost8080/use IRequest Headers.

& http:/ocalhost 8080/ Connection: close

Host localhost8080

|User-Agent: Apache-HttpClient/4.5.2 (Java/1.8.0_111)

-

Figure 5-82. HTTP Request HITPClient as a blank value

Protocols

JMeter provides http, https, and file protocols. We have already walked through the http protocol. Now,
let’s look at the procedure to record the tests on web sites that use the https protocol.

From JMeter 2.11 onwards, a dummy certificate is created in the /bin directory as soon as you start the
proxy server from the HTTP(S) Test Script Recorder. It creates two files, which you can see under the /bin
directory.

C:\apache-jmeter-3.0>cd bin
C:\apache-jmeter-3.0\bin>Dir ApacheJMeter*
Volume in drive C has no label.

Volume Serial Number is DA32-01EE

Directory of C:\apache-jmeter-3.0\bin

05/13/2016 11:22 PM 12,885 ApachelMeter.jar
04/22/2017 03:11 AM 1,328 ApacheIMeterTemporaryRootCA.crt
2 File(s) 14,213 bytes

0 Dir(s)  7,217,209,344 bytes free
C:\apache-jmeter-3.0\bin>
We need to import ApacheIMeterTemporaryRootCA. crt into the browser being used for recording.
Let’s see this with the help of the following example, using the Firefox browser.
1. OpenJMeter GUI

2. Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Test Script Recorder. Configure the Target Controller by selecting WorkBench »
HTTP(s) Test Script Recorder.

3. Launch the Firefox browser and go to Preferences » Advanced »
Certificates » View Certificates. Click on Import, and then select the
ApacheJMeterTemporaryRootCA.crt certificate (see Figure 5-83).
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Your Certificates  People  Servers LU0 Others

You have certificates on file that identify these certificate authorities:

Centificate Name Security Device
¥ _ DO NOT INSTALL unless this is yourc...
DO NOT INSTALL unless this is yo... Software Security Device
¥ A-Trust Ges. f. Sicherheitssysteme im el...
A-Trust-nQual-03 Builtin Object Token
¥ AC Camerfirma SA.
Chambers of Commerce Root - 2008  Builtin Object Token
Global Chambersign Root - 2008 Builtin Object Token

a

View Edit Trust Import... Export Delete or Distrust

Figure 5-83. Firefox certificate

Open the Firefox browser and launch https://in.yahoo.com.

Stop recording.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Move all the recorded samplers as child elements of the thread group.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

© ®©® N o g »

Run the test and you will see that the https requests are getting executed.

Note The file protocol is only for testing.

Redirect Automatically

The Redirect Automatically configuration field sets the underlying http protocol handler to automatically
follow redirects. They are not seen by JMeter and thus will not appear as samples. This will be helpful when
you don’t want to see the requests that are redirected. This should only be used for GET and HEAD requests, as
the HttpClient sampler will reject attempts to use it for POST or PUT.

You can use either the Redirect Automatically or Follow Redirects configuration property, but not both
at the same time.

Let’s illustrate this by the following example.

Follow these steps or download RedirectAutoTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Redirect
Automatically Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/
RedirectAutoTestPlan.jmx
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3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP

Cookie Manager.

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Server Name or IP as localhost, Port Number as 8080, Path as /

user/signIn, and Method as POST. Add the parameters, Name/ Value as email/

useri@dt.comand password/userl.

5. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

6. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Server Name or IP as localhost, Port Number as 8080, Path as

/user/signOut, and Method as HEAD. Enable the Redirect Automatically
checkbox (see Figure 5-84).

HTTP Request
Implementation: w | Protocol [http]: hitp Method: HEAD v

Path: |luser/signOut

Content encoding:

¥| Redirect Automatically Follow Redirects Use KeepAlive ¥ | Browser-compatible headers

Figure 5-84. Redirect Automatically checkbox

7. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200 (see Figure 5-85).

E;u"HH X\Eial [+l =[2>®

| L'I’E‘:‘TF’ Client Implementation Test

9~ {8 Thread Group Response Assertion

_/_‘ HTTP Cookie Manager Name: .Response Assertion
L g
Y (‘_5'59"3"5“'” Comments:
. Response Assertion Apply to:

¢ /" luser/signOut
a ﬁesnonse Assertion|
. View Results Tree

Response Field to Test

Pattern Matching Rules

Patterns to Test

200

Figure 5-85. Redirect Automatically test

(_) Contains (_) Matches

S . () Main sample and sub-samples ® Main sample only () Sub-samples only ) JMeter Vari:

1] workBench () TextResponse () Document (text) ) URL Sampled ® Response Code () Responsel

® Equals () Substring

Patterns to Test
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8. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
9. Save the test plan.
10. Run the test.

The results will be similar to those shown in Figure 5-86.

o

Text lv Sampler result | Request Response data l

- -~

9 EERGRG ~ |[| Thread Name: Thread Group 1-1
9 http/iocalhost8080/use| | sample Start: 2017-05-13 09:53:24 PDT

@ http/localhost8080/ | Load time: 429
v ) iu_se_n'_signOut | Connect Time: 40
v:|l Latency: 0

Size in bytes: 289

Headers size in bytes: 289
Body size in bytes: 0
Sample Count: 1

Error Count: 0

Data type ("text’|"bin"|™): text
Response code: 200
Response message: OK

Figure 5-86. View Results Tree Redirect Automatically

Follow Redirect

On the web, the URLs for the web pages or resources change frequently. The browser is informed of the new
URL by the concept of URL redirection. This is also referred to as URL forwarding. HTTP status codes 3XX
are used to indicate redirection.

Let’s illustrate this with an example.

Follow these steps or download FollowRedirectTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Follow Redirect Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

4, Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/user/signln, and Method as POST. Add the parameters, Name/ Value as
email/user1@dt.comand password/userl.

5. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code,
Pattern Matching Rules as Equals, and Patterns To Test as 200.

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/
FollowRedirectTestPlan.jmx
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6. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/user/signOut, and Method as HEAD. By default, the Follow Redirects flag is

enabled (see Figure 5-87).

HTTP Request

Path: [fuserrsignOut

Implementation: [:E] Protocol [http]: [pnp

JMETER TEST PLAN COMPONENTS

Method: |HEAD

Figure 5-87. Using Follow Redirect

[] Redirect Automatically [¢] Follow Redirects [ | Use KeepAlive [ |

]

7. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

8. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree

(see Figure 5-88).

Lelal M

BIEENE S e

¢ g Follow Redirect Test

7 ‘0|{hresd Group
2% HTTP Cookie Manager

¢ ~¥ luserisignin
O, Response Assertion
¢/ luserisignOut
O, Response Assertion
~ View Results Tree
\) workBench

Figure 5-88. Follow Redirect test

9. Save the test plan.

10. Run the test.

Thread Group

Name: [Thread Group_

Comments:

Action to be taken after a Sampler error

@® Continue ) Start Next Thread Loop

Thread Properties

(O Stop Thread

Number of Threads (users): |1

Ramp-Up Period (in seconds): 1

Loop Count: [ | Forever |1

[] Delay Thread creation until needed

[_] Scheduler
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The results will be similar to those shown in Figure 5-89.

ext v |¢|[ sampler result | Request |  Response data
¢ @ /userisignin | | Response message: OK
@ htip/ilocalhost8080/use; -
& htto/localhost 8080/ | )l Response headers:
¢ & Juser/signOut : HTTP/1.1 200 OK

: . ‘|l Date: Sat, 13 May 2017 16:56:55 GMT
@ hipiocalhostB0B0NISERY oo Tvpe: taxtimi:charset=ule 8
@ http:/ocalhost 8080/ Content-Language: en-US
S - 2|l Set-Cookie: JSESSIONID=1xjp0uvztgdtd1s0jof8969q1j;Path=/
|l Expires: Thu, 01 Jan 1970 00:00:00 GMT
Content-Length: 8113
Connection: close

Server: Jetty(9.3.7v20160115)
HTTPSampleResult fields:

Figure 5-89. View Results Tree Follow Redirect

11.  Remove the selection of Follow Redirects flag in the HTTP Request sampler.
12.  Run the test.

The results will be similar to those shown in Figure 5-90.

Text v]: ( Sampler result | Request | Response data

o @ /user/signin
¢ '@ /user/signOut
€ Response Assertion

Figure 5-90. Test failure

In this case, assertions has been configured to match the Response Code of 200. But the redirected
response code received was 302, so the test failed.
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Use KeepAlive

The Use KeepAlive checkbox is enabled by default. This allows the same connection to be re-used by
including KeepAlive in the Connection header.

Let’s illustrate this by the following example.

Follow these steps or download KeepAliveTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Keep Alive Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

4, Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/user/signln, and Method as POST. Add the parameters, Name/ Value as
email/user1@dt.comand password/userl.

5. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

6. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/user/signOut, and Method as HEAD. Disable the Use KeepAlive checkbox.

7. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

8. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 5-91).

@ a % 4 LA | +]=]|>][P]|® %

9 & KeepAlive Tdd
0 {Trjread Groqp:
/% HTTP Cookie Manager Name: [Thread Group
¢/ luserisignin
O, Response Assertion
¢ #° luser/signOut
n\ Response Assertion

. View Results Tree =
¥ Thread Properties
b' WorkBench

Number of Threads (users): |1

Thread Group

Comments:
Action to be taken after a Sampler error

® Continue (. Start Next Thread Loop {_ Stop Thread

Ramp-Up Period (in seconds): 1
Loop Count: | | Forever |1
|| Delay Thread creation until needed

[_] Scheduler

Figure 5-91. Keep Alive test

3https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/KeepAliveTestPlan.jmx
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9. Save the test plan.
10. Run the test.

The results will be similar to those shown in Figure 5-92.

o

Text v ¢/ sampler result | Request | Response data
¢ '@ /usersignin ‘ Response message: OK

2 http:/Mocalhost8080/use

@ http:/ocalhost:8080/ Response headers:

= HTTP/1.1 200 OK

v o i Date: Sat, 13 May 2017 17:00:06 GMT

@ nhttpiocalnost8080/usel "Il o ontent-Type: texthtmi:charset=utf-8

< hm{"\\f{"iocalhost 8080/ Content-Language: en-US

Set-Cookie: JSESSIONID=1wb8908efcbq31p3al6g7magsn2;Path=/

Expires: Thu, 01 Jan 1970 00:00:00 GMT
Content-Length: 8113
Connection: close
Server: Jetty(9.3.7.v20160115)

HTTPSampleResult fields:
ContentType: texthtml;charset=utf-8
DataEncoding: utf-8

Figure 5-92. View Results Tree UseKeepAlive

Note If you disable the KeepAlive configuration option for the last request, then the next request will use
a new connection.

Use Multipart/Form-Data for POST

When you make a POST request, you have to encode the data that forms the body of the request in some
format. When this property is enabled, it indicates that this request contains file data and allows entire files
to be included in the data. The file needs to be supplied through the Send Files With the Request input.

If this property is not enabled, it will use application/x-www-form-urlencoded format.

Browser-Compatible Headers

This property is used in combination with multipart/form-data for POST. Using this suppresses the
Content-Type and Content-Transfer-Encoding Headers. Only the Content-Disposition Header is sent.
When it’s not checked, it will use Content-Transfer-Encoding: binary.
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Send Parameter with the Request

With this property, you can specify the request parameters as name/value pairs. Enabling the Encode?
checkbox encodes the special characters in the name/value pair. It is always best to enable this. Enabling the
Include Equals? checkbox will force an '=" character even if the value is empty.

The Send Parameters With the Request option has a Detail button that is useful while reviewing/
modifying verbose values (see Figure 5-93).

| 4 [%] 7 o [P » %
¢ a°4du A |+ Al al’ %> d il T
? = Keep Alive Test
¢ Thread Group HTTP Request
/2% HTTF Cookie Manager Name: |luser/signin
¢ #* lusersignin (= _ —
#:| Detail x
O, Response Assertid AN - —
¢ & luser/signOut Name:’_eﬁa:ll
O, Response Assertiq Value (milliseconds)
. View Results Tree 1 userlgdt.com = Res|
) workBench
» Content ence
POST [_] Browser-compatin
- . ) = . E
Update TE Next || Close
Detail Add Add from Clipboard Delete Up Down

Figure 5-93. Detail button

Body Data

For Body Data, you need to prepare an URL if it has special characters.

URL encoding starts with % and then includes the equivalent Hexadecimal code; refer to asciitable®
to determine the other special characters in an URL.

Let’s illustrate this by the following example.

Follow these steps or download BodyDataTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Body Data Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

¥http://www.asciitable.com
“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/BodyDataTestPlan.jmx
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Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/user/signIn, and Method as POST. Click on Body Data and add the post
parameters as email=user1%40dt.com&password=user1 (see Figure 5-94).

[ Parameters | Body Data ] Files Upload ‘

R 1 email=user1%40dt.comlpassword=userl|

Figure 5-94. Send body data over POST request

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code,
Pattern Matching Rules as Equals, and Patterns To Test as 200.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/user/signOut.

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code,
Pattern Matching Rules as Equals, and Patterns To Test as 200.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 5-95).

@ a°di XEa)[+]=]%][»]®

JL

r? a BodyData Test

¢ #° luserisignOut

K] workBench

¢ <O [Thread Group] Threald Group
2% HTTP Cookie Manager Name: [Thread Group
¢ /* lusensignin Comments:
O Response Assertion Action to be taken after a Sampler error

ﬁ\ Response Assertion ® Continue (. Start Next Thread Loop

¢ View Resuits Tree Thread Propertis
Number of Threads (users): ._‘l_
Ramp-Up Period (in seconds): 'j

Loop Count: [ | Forever |[1

[_| Delay Thread creation until needed

| Scheduler

Figure 5-95. Body Data test
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9. Save the test plan.
10. Run the test.

The results will be similar to those shown in Figure 5-96.

-~
Te v [{|( sampler result_|"Request | Response data |
¢ @ luserisignin POST http:/Mocalhost8080/user/signin

@ http:/nocalhost8080/usersignin| | Il

@ htip:/localhost:8080/ POST data:

il= o -
¢ @ luserisignOut iemail=user1%40dtcom&password=user1
. . d enrici 8 i
@ http:iNocalhost:8080/user/signOut ITi[no cookies]
& http:Mocalhost: 8080/
Request Headers:

Connection: keep-alive
iContent-Length: 35
;Content-T}'pe: applicationx-www-form-urlencoded

Figure 5-96. View Results Tree Body Data

This option is also useful with the following:
e  GWTRPCHTTP Request
e JSON REST HTTP Request
e XML REST HTTP Request
e  SOAP HTTP Request

Each line in the Body Data field, except the last line, is sent with CRLF appended. To send a CRLF after
the last line of data, just ensure that there is an empty line following it. (This cannot be seen, except by
noting whether the cursor can be placed on the subsequent line.)

Switching Between Name:Value and Body Data

Switching between the Name:Value and Body Data fields requires you to clear the present set of data. For
example, if you are in Body Data and want to move to Name:Value, you have to wipe out all the Name:Value
pairs before moving to Body Data, and vice versa (see Figure 5-97).

119



CHAPTER 5 © JMETER TEST PLAN COMPONENTS

Parameters | Body Dal{% Files Upload

email=userlX .comipas sy Y
Warning! rem

()

® You cannot switch because data cannot be converted
to target Tab data, empty data to switch

Figure 5-97. Switching between Name:Value and Body Data

Send Files with the Request

This property is used to send files over HTTP via a POST/PUT/PATCH request. You have to provide a file path, a
parameter name, and the MIME type.

The file path is either the absolute path or the path where JMeter starts (that is, the root directory where
JMeter starts). You can see this in the following example.

Follow these steps or download FilelLoadTestPlan. jmx."

1. Create a test plan and give it a meaningful name, such as File Load Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3.  Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/dt/fileUpload, and Method as GET.

5. Clickon HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code,
Pattern Matching Rules as Equals, and Patterns To Test as 200.

6. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/dt/fileUpload, and Method as POST. Under Send Files With the Request, add
fileload.txt. Select the checkbox for Use Multipart/ Form-Data for POST and
Browser-Compatible Headers (this is required while uploading files with a POST
request) (see Figure 5-98).

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/FileLoadTestPlan.jmx
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Parameters Body Data Files Upload 1

[ File Path | Parameter Nam
/samplersfileload.bd myFile

Figure 5-98. File load parameter name

7. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code,
Pattern Matching Rules as Equals, and Patterns To Test as 200.

8. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Document (text),
Pattern Matching Rules as Contains, and add Pattern To Test as Success!.
Add another pattern as File uploaded successfully.

9. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 5-99).

Olejalclals) =« g [Ela)(+]-]<[»]»

? @ FileLoad Test
? ©; [Thread Group) Thread Group
2% HTTP Cookie Manager Name: [_T_I]_read Group
¢ /* IdtfileUpload Comments:
O, Response Assertion | Action to be taken after a Sampler error
¢ /° IlatfileUpload : ~
n\ Resgonse Asssrlion ® Continue ( Start Next Thread Loop (_ StopTh

n\ Response Assertion
~ View Results Tree
K] workBench

Thread Properties
Number of Threads (users): | 1

Ramp-Up Period (in seconds): |1

Loop Count: [ | Forever ‘1

["] Delay Thread creation until needed

[_] Scheduler

Figure 5-99. File Load test
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10.  Save the test plan.
11.  Run the test.

The results will be similar to those shown in Figure 5-100.

1
|trext \v: Sampler result I Request | Response data

> @ /atfileUpload {lPOST http:ocalhost8080/dtfileUpload
9

| “liPOST data:

JI-R8SKMEdX6VKPLUXKNUfqCI540SLL7QaEf6Xi

‘lcontent-Disposition: form-data; name="myFile"; filename="fileload tt"

:|iContent-Type: text/plain

<actual file content, not shown here>
|| -R8SKMEAX6VKPLUXKNUfqCI540SLL7QaEf6Xi-—

“ficookie Data:
SESSIONID=16jytI5m7frb3says5Sujtji49m

“IRequest Headers:
“||IConnection: keep-alive
“MContent-l ennth- 209

Figure 5-100. View Results Tree file load

The MIME type is the content type of the file being used in the request. It is good practice to provide the
MIME type, as the web server may behave based on the MIME type and on the application being tested.
The parameter name used in the HTTP request is taken from the HTML code (see Figure 5-101).
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| Digital Toys Inc - the electronicg %X | 4

(' i) localhost:8080/dt/fileUploa c Q, Seorc ﬁ E g ‘

Digital Toys
N

S

File Upload Test Page
Please upload your file:

| Browse... ] No file selected.
[ submit Query |

Copyright© 2016 - - All rights reserved.

m

4
G E Conscle [ Debugger {} Style Editor @ Performance Q Memeory = Network

<div class="col-xs-12 col-centered”

<h2>File Upload Test Page</h2>

<p>Please upload your file:</p>

<form action="/dt/fileUp * method="post" enctype="multipart/form-data

1 T myFile" type="file">

m

Figure 5-101. File load HTML variable

JMeter provides a few additional configuration points that can be used based on specific requirements.
e  Proxy Server (if an application being tested reached through the proxy server)
e Embedded Resources for HTML Files
e Source Address

e  Option Tasks

Proxy Server

JMeter provides a simple way to specify the proxy server details for the HTTP Request sampler. This property
is only applicable to the current request. You can specify the proxy server name and the port number if
needed. In addition, you may also need to specify a username and password.
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Embedded Resources for HTML Files

When you use this property, the J]Meter will parse the HTML file and send HTTP/HTTPS requests for all the
embedded images, Java applets, JavaScript files, CSSs, etc., referenced in the file.
When you select this property, JMeter prompts you to enter these properties.

e  Use concurrent pool: Use a pool of concurrent connections to get embedded

resources.

e Size: Pool size for concurrent connections used to get embedded resources.

The URLs must match. This must be a regular expression that is used to match against any embedded
URLs found. If you only want to download embedded resources from http://www.yahoo.com/, you can use
the expression: http:// www\.yahoo\.com/.*

Let’s illustrate this by the following example.

Follow these steps or download EmbeddedResourceTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Embedded Resource Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as

/dt, and Method as GET.

4. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree

(see Figure 5-102).

8@l °dd

KB |+]|=[% PP

- & Embedded Resource Test
¢ <0’ Thread Group)
# HTTP Request
 View Results Tree
K] workgench

Figure 5-102. Embedded resource test

Thread Group

Name: 'Threac Group

Comments:
Action to be taken after a Sampler error

® Continue ) Start Next Thread Loop

Thread Properties :
Number of Threads (users): |1
Ramp-Up Period (in seconds): ‘I
Loop Count: [ | Forever r

[_| Delay Thread creation until needed

[ ] Scheduler

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/

EmbeddedResourceTestPlan. jmx
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5. Save the test plan.

6. Run the test.

The results will be similar to those shown in Figure 5-103.

@ HTTP Request| Thread Name: Thread Group 1-1

Sample Start: 2017-05-13 10:20:13 PDT
Load time: 360

Connect Time: 4

Latency: 39

Size in bytes: 8403
Headers size in bytes: 277
Body size in bytes: 8126
Sample Count: 1

Error Count 0

Data type ("text’|"bin"|™): text
Response code: 200
Response message: OK

Figure 5-103. View Results Tree without an embedded resource

7. Clickon HTTP Request and then click on the Advanced tab. Under Embedded Resources
from HTML Files, select the checkbox for Retrieve All Embedded Resources

8. Save the test plan.

Run the test again and you will see a lot of requests, as shown in Figure 5-104.

Text

¢ € HTTP Request

'@ hitp:/ocalhost:8080/dt
@ htip:/fonts.googleapis.com/css?family=Open%20Sans

@ http/imaxcdn.bootstrapcdn.comfont-awesome/d.3.0/cssifont-awesome.min.css i

© httpiocalhost8080/assets/iquery.css

2 http:iocalhost8080/assets/jquery-ui-fag1af51d97ee0e3f330095d46527743.css
@ http/Mocalhost8080/assets/bootstrap-323696f1359960ff8e668ab8e74889f1.csq -
& httpilocalhost8080/assets/bootstrapValidator-d08c08ff650839277de78dc62c62 5{

2 httpiocalhost8080/assets/jquery-e831d1159e50455fe247f36da1d0f421 js
@ htip:iocalhost8080/assets/jquery-ui-42foc704318331d0fc15a419a5f0321b.js
@ hittp:Mocalhost:8080/assets/bootstrap-e3bcedc29cibe 1d0f3e7bc54ccf086ef js

@ httpiNocalhost8080/assets/bootstrapValidator-bbc550952fc55a6eb45a6b5a996 Ef

Figure 5-104. View Results Tree with embedded resource
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There is one JMeter property added after the 2.1.2 release, called HTTPResponse.parsers. This can be
separated with a space, as in htmlParser wmlParser. For each ID found, JMeter checks two more properties.

e id.types: A list of content types
e id.className: The parser used to extract the embedded resources

If the HTTPResponse. parser property is not set, then JMeter reverts to the previous behavior, i.e., only
text/HTML responses will be scanned.

Source Address

This property is only used with HTTP requests that use the HTTPClient implementation. This property is
used to enable IP spoofing.

IP spoofing is a technique used to gain unauthorized access to machines. In this, the attacker
impersonates another machine by modifying the packet header with a spoofed source IP address.

If the property httpclient.localaddress is defined, it is used for all HttpClient requests.

This property is very rarely used under specific scenarios.

Option Task
This has two properties:
e  Use as Monitor: This will be used with the Monitor Results listener.

¢ Save Response as MD5 Hash?: By using this property, the response will be encoded
in MD5 hash code.

Let’s look at the following example.
Follow these steps or download MD5TestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as MD5 Hash Code Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/dt, and Method as GET.

4. Click on the Advanced tab and select the Save Response as MD5 Hash?
checkbox.

5. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 5-105).

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/samplers/MD5TestPlan. jmx
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RCAEEIR X|@lal[+]=]%]{»]»]

¢ & MD5Hash Code Test
1§ o fvead Group [ TeadCrovp
/¥ HTTP Request Name: |Thread Group
~ View Results Tree Comments:
K] workBench | Action to be taken after a Sampler error

® Continue ) Start Next Thread Loop

Thread Properties
| Number of Threads (users): [1

' Ramp-Up Period (in seconds): |1

|Loop Count: [ ] Forever ‘1

[_] Delay Thread creation until needed

[] Scheduler

Figure 5-105. MD5 hash code test

6. Save the test plan.

7. Run the test.
The results will be similar to those shown in Figure 5-106.

| sampler result | Request | Response data
< !” T RG(II.IBStl e87e919ad3ae6faf327375fe07d3290d

=
1)
S

Figure 5-106. MD5 hash code

Note Use HTTP(S) Test Script Recorder to record the user actions and add HTTP Request Defaults and
Config Element to capture the common parameters for all successive requests.
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Assertions

The primary purpose of assertions is to validate the server response and decide if the test passed or failed.
The response to a sampler contains code to indicate success or error. But this is at the protocol level.
JMeter assertions provides a mechanism to validate the content of the response. The specific JMeter assertions
you use depend on the response format. The validation check is configurable based on the assertions type.
JMeter assertions can be a child element of a test plan, thread group, controller, or sampler. Assertions
will apply to all the samplers under the scope of its parent. For example, if an assertion is a child element of a
thread group, then it applies to all the samplers under the thread group. Sometimes, it makes more sense to
have specific assertions for each sampler. J]Meter provides the flexibility to add multiple assertions.
Assertions are used to validate the test script. Since they consume CPU and memory resources, you
should remove or disable them before running the performance test to gather statistics.
The Assertion Results listener is a special listener intended specifically for viewing the results of assertions.
In the following examples, you will be using the View Results Tree listener during the test script
development. However, it will be removed before you have to gather the final performance numbers.

Tip Use assertions and the Assertion Results listener with discretion, as they consume CPU and memory.

Response Assertion

The Response Assertion provides various options to validate the response from a sampler (see Figure 5-107).

Response Assertion
Name: [Response Assertion
Comments:
Apply to:
Main sample and sub-s * Main only ) Sub-samples only JMeter Variable

Response Field to Test

® Text Response Document (text) ' URL § led O Re Code C Re M

g Response Headers lgnore Status
Pattern Matching Rules
Contains Matches Equals @ Substring | | Not

Patterns to Test
Patterns to Test

Add

Figure 5-107. Response Assertion console

There are four categories of properties provided by JMeter assertions, discussed next.
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Apply to Property

This option specifies where to apply the assertions: Main sample and sub-samples, main sample only,
Sub-samples only, and JMeter variable. Sometimes a sampler may generate a redirected URL, which in turn
will appear as a sub-sample and it is possible to apply assertions to these sub-samples by using Sub-Samples
Only option. If you are using variables inside the test script, you can use JMeter variable option to validate it.

Response Field to Test Property
The assertion can apply to any of the following fields in the response:
e  Text Response
e  Document (Text)
e URL Sampled
e Response Code
e  Response Message
e Response Headers
e Ignore Status

The responses with 4XX and 5XX statuses will be unsuccessful.
When Ignore Status is selected, the status code of the response is ignored and the response status is
forced to be successful before evaluating the assertion.

Pattern Matching Rules Property

Table 5-3 lists the pattern matching rules.

Table 5-3. Pattern Matching Rules

Field Uses Description

Contains Regular expression True if the response contains a sub-string that
matches the regular expression configured in the
Pattern to Test field.

Matches Regular expression True if the response matches the regular expression
configured in the Pattern to Test field.

Equals Case-sensitive comparison of text True if the response equals the text configured in the
Pattern to Test field.

Sub-string Case-sensitive comparison of text True if the response has a sub-string in the text

configured in the Pattern to Test field.
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Enabling the Not checkbox negates the operator. For example, select Not and Equals to make the rule

Not Equals.

Refer to the ORO covering Perl5 regular expressions* and also look at the JMeter User Manual for more

information.*

Pattern to Test Property

This works closely with the Pattern Matching Rules field described previously. This is a regular expression

pattern or plain text, depending on the rule selected.

Take a look at the following example to understand how to utilize these configuration parameters.

Follow these steps or download SamplerAssertionsTestPlan. jmx.*
1. Create a test plan and give it a meaningful name, such as Sampler Assertions Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Test Plan and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

4. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

5. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Path as /user/signIn and Method as POST. Add the parameters,
Name/Value as email/user1@dt.com and password/user1.

6. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such as Main Sample Only-Text ResponseContains.
Configure Apply To by selectingMain samples only, set Response Field to Test
by selecting Text Response, set Pattern Matching Rule by selecting Contains,
and set Pattern To Test to ((?:Good Shot Camera). Note that the landing page
has products with the name “Good Shot Camera” (see Figure 5-108).

“https://www.savarese.org/oro/docs/OROMatcher/Syntax.html#Perl5Expressions
“http://jmeter.apache.org/usermanual/regular expressions.html
“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_o05/assertions/
SamplerAssertionsTestPlan.jmx
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I%esponse Assertion
Ndame: il-.-|ain Sample Only-Text Response-Contains

Comments:

Apply to:

() Main sample and sub-samples ® Main sample only  Sub-samples only > JMeter Variah

Response Field to Test
(® Text Response ) Document(text) C URL Sampled ( Response Code ( Response Me

Pattern Matching Rules

@ Contains () Matches (0 Equals ( Substring

Patterns to Test

Patterns to Test

(?7:Worst Shot Camera)

Figure 5-108. Main sample only text response contains

7. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such as Main Sample Only-Response CodeEquals
Not & Ignore Status.Configure Apply To by selectingMain samples only, set
Response Field to Test by selecting Response Code, enable the Ignore Status
checkbox, set the Pattern Matching Rule by selecting Equals, and select the Not
checkbox. For Pattern To Test, add 500. (You have selected the Ignore Status
checkbox, which states that ignore the URL status is successful; this will not be an
ideal condition with the response code set to 5XX or 4XX) (see Figure 5-109).

Response Assertion
"‘kﬁ: [Main Sample Only-Response Code-Equals Not & Ignore Status J
Comments:

Apply to:

) Main le and sub I ® Main le only O Sub. ples only O JMeter Variable [

Response Field to Test

() TextResponse () Document (text) O URL Sampled @ ResponseCode () Response Message () Response Headers [v]Iignore Status

Pattern Matching Rules
O Contains (O Matches @® Equals (O Substring [v] Not
Patterns to Test
_Patterns to Test.

i
1500
il

Figure 5-109. Main sample only, response code equals not ignore status
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8. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such as Main Sample Only-Text ResponseContains
Not & Ignore Status.Configure Apply To asMain samples only and
Response Field to Test as Text Response. Select the Ignore Status checkbox.
Set the Pattern Matching Rule to Contains and then select the Not checkbox.
Set the Pattern To Test to (?:URL not found) (see Figure 5-110).

Response Assertion
Name: |Main Sample Only-Text Response-Contains Not & Ignore Status
Comments:
Apply to:
_) Main sample and sub-samples (® Main pleonly () Sub plesonly ' JMeter Variable

Response Field to Test

& TextResponse (0 Document(text) ) URL Sampled ) Response Code (0 Response Message () Response Headers [v]lgnore Status

Pattern Matching Rules .
® Contains Matches () Equals (O Substring [v] Not

Patterns to Test

Patterns to Test
(?:URL not found)

Figure 5-110. Main sample only, text response contains not ignore status

9. Clickon HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such as Main Sample Only-Document (text)-
Substring. Configure Apply To asMain samples only, Response Field to Test
asDocument (text), Pattern Matching Rule as Substring, and Pattern To Test
as<title>Digital Toys Inc - the electronic goods e-store.</title>
(see Figure 5-111).
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> Response Assertion

Name: |Main Sample Only-Document (text)-Substring

Comments:
Apply to:
) Main sample and sub-samples ® Main sample only O Sub-samples only O JMeter Variable
Response Field to Test

() Text Response ® Document (text) () URL Sampled () Response Code () Response Message () Response He

Pattern Matching Rules

(U Contains (O Matches O Equals @ Substring [ ] Not

Patterns to Test

Patterns to Test

<title=Digital Toys Inc - the electronic goods e-store.<Aitle=

Figure 5-111. Main sample only document text sub-string

10. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such as Sub-Samples Only-URL SampledSubstring
Not. Configure Apply To as Sub-samples only, Response Field to Test as URL
Sampled, and Pattern Matching Rule as Substring. Select the Not checkbox and
set Pattern To Test to Exror (see Figure 5-112).

Response Assertion

Name: [_S_g_t_a_-g_a_ mples Only-URL Sampled-Substring Not
ComRénts:
Apply to:

) Main sample and sub-samples () Main sample only ® Sub-samples only () JMeter Variable

Response Field to Test

() Text Response (O Document (text) @ URL Sampled () Response Code () Response Message (' Response He:

Pattern Matching Rules
() Contains () Matches () Equals @ Substring [v] Not
Patterns to Test
Patterns to Test
Error

Figure 5-112. Sub-samples only URL sampled sub-string Not
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11.  Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure the Path as dt/index and the Method as GET.

12. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name as Main Sample Only-Response CodeEquals.
Configure Apply To as Main samples only, Response Field to Test as Response
Code, Pattern Matching Rule as Equals, and Pattern To Test as 200
(see Figure 5-113).

Response Assertion

Name: EI.'Iain Sample Only-Response Code-Equals

Comments:
Apply to:
(0 Main sample and sub-samples @ Main sample only ) Sub-samples only () JMeter Variable |

Response Field to Test
(O Text Response ( Document (text)  URL Sampled @ Response Code (' Response Message
Pattern Matching Rules

() Contains () Matches @ Equals () Substring [ | Not

_Panerns to Test
Patterns to Test

) Respons

200

Figure 5-113. Main sample only, response code equals 200

13. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such as Main Sample Only-Response Message-Equals.
Configure Apply To as Main samples only, Response Field to Test as Response
Message, Pattern Matching Rule as Equals, and Pattern To Test as OK
(see Figure 5-114).
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Response Assertion

Ham[%ﬁl-.{ain Sample Only-Response Message-Equals

Comments:
Apply to:
(_ Main sample and sub-samples @® Main sample only () Sub-samples only () JMeter Variable

Response Field to Test

(0 TextResponse () Document (text) ) URL Sampled ) Response Code ® Response Message () Resp

Pattern Matching Rules
) Contains ) Matches @® Equals ( Substring [ ] Not

Patterns to Test

Patterns to Test

OK

Figure 5-114. Main sample only, response message equals OK

14. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such as Main Sample Only-Response Headers-
Contains. Configure Apply To asMain samples only, Response Field to Test as
Response Headers, Pattern Matching Rule as Contains, and Pattern To Test as
(1?)HTTP/1.1 200 OK (see Figure 5-115).

Response Assertion

Name: [f¥ain Sample Only-Response Headers-Contains

Comments:
Apply to:
) Main sample and sub-samples ® Main sample only ' Sub-samples only ' JMeter Variable

Response Field to Test
(0 TextResponse ( Document (text) ) URL Sampled () Response Code () Response Message @® Response Headers

Pattern Matching Rules

@ Contains ) Matches O Equals () Substring [ ] Not

Patterns to Test

Patterns to Test

(?:HTTP/1.1 200 OK)
I

Figure 5-115. Main sample only, response headers contains
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15.  Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Path as /user/signOut and Method as HEAD.

16. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Give it a name such asMain Sample and Sub-SamplesText
Response-Matches Not. Configure Apply To as Main samples and sub-
samples, Response Field to Test as Text Response, and Pattern Matching Rule
as Matches. Select the Not checkbox set the Pattern To Test to (?:Good Shot
Camera) (see Figure 5-116).

Response Assertion
l{}\s:ne: 'r.1a|r_1 Sample and Sub-Samples-Text Response-Matches Not
Comments:
Apply to:
® Main sample and sub-samples () Main sample only (. Sub-samples only () JMeter Variable

Response Field to Test
® TextResponse () Document (text) ( URL Sampled () Response Code (. Response Message
Pattern Matching Rules
(0 Contains @® Matches ) Equals (O Substring [v] Not
[Patterns to Test

Patterns to Test
(?:Good Shot Camera)

Figure 5-116. Main sample and sub-samples text response, matches not

17.  Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

18. Click on Thread Group and go to Edit » Add » Listener. Add Assertion Results
(see Figure 5-117).
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CiglacaE =« oo+ -

L

-
e

? & Sampler Assertions Test
T
k 2% HTTP Cookie Manager
- % HTTP Request Defaults
¢ #* HTTP Request
(k Main Sample Only-Text Response-Contains
0\ Main Sample Only-Response Code-Equals Not & Ignore Status
O Wain Sample Only-Text Response-Contains Not & Ignore Status
(k Main Sample Only-Document (text)-Substring
0\ Sub-Samples Cnly-URL Sampled-Substring Not
¢ 4~ HTTP Request
0\ Main Sample Only-Response Code-Equals
O, Wain Sample Only-Response Message-Equals
‘-{ Main Sample Only-Response Headers-Contains
¢ #* HTTP Request
O, Main Sample and Sub-Samples-Text Response-Matches Not
o View Results Tree
& Assertion Results
) workBench

Figure 5-117. Sampler assertions test

19.
20.

Save the test plan.
Run the test.

The results will be similar to those shown in Figure 5-118.

pIn@ 0[] % v

Thread Group

‘Name: |Thread Group

Comments:
Action to be taken after a Sampler error

@ Continue ) Start Next Thread Loop O Stoy

- Thread Properties

| Number of Threads (users): |1
i Ramp-Up Period (in seconds): |1

|Loop Count: [] Forever [1

[_] Delay Thread creation until needed
| [] Scheduler

- Scheduler Configuration
I Duration (seconds)

i Startup delay (seconds)
| Start Time

| End Time

Olelal e =« XBa) +|-

-
e

e @ 0 %] %

¢ & Sampler Assertions Test
¢ <0 Thread Group
X HTTP Cookie Manager
ﬁ HTTP Request Defaults
¢ #* HTTP Request
Q\ Main Sample Only-Text Response-Contains
Q Main Sample Only-Response Code-Equals Not & Ignore Status
0\ Main Sample Only-Text Response-Contains Mot & Ignore Status
0\ Main Sample Only-Document (text)-Substring
0\ Sub-Samples Only-URL Sampled-Substring Not
¢ #* HTTP Request
0\ Main Sample Only-Response Code-Equals
0\ Main Sample Only-Response Message-Equals
0\ Main Sample Only-Response Headers-Contains
¢ #° HTTP Request
0\ Main Sample and Sub-Samples-Text Response-Matches Not
. View Results Tree
K] workBench

Figure 5-118. Pass test

Assertion Results
IName: [Assertion Results
(Comments:
Write results to file / Read from file
Filename | || erowe. |Log

1

Assertions:
HTTP Request
HTTP Request
HTTP Request
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Let’s look at an example where the assertion fails.
Follow these steps.

1. Open SamplerAssertionsTestPlan. jmx.

2. Click on the first assertion called Main Sample Only-Text Response-Contains

and update as (?:Worst Shot Camera).
3. Save the test plan.

4. Run the test. It should fail (see Figure 5-119).

{%“L.IOHU L BE | +]|=-

| 2N ) % d W

T a Sampler Assertions Test
¢ 4O Thread Group
2% HTTP Cookie Manager
2% HTTP Request Defaults
¢ #° HTTP Request
n\ Main Sample Only-Text Response-Contains
O, Main Sample Only-Response Code-Equals Not & Ignore Status
ﬁ\ Main Sample Only-Text Response-Contains Not & Ignore Status
O, Main Sample Only-Document (tex)-Substring
ﬁ\ Sub-Samples Only-URL Sampled-Substring Not
¢ #° HTTP Request
O, Main Sample Only-Response Code-Equals
n\ Main Sample Only-Response Message-Equals
n\ Main Sample Only-Response Headers-Contains
¢ #° HTTP Reguest
”\ Main Sample and Sub-Samples-Text Response-Matches Not
¢ View Results Tree
. Assertion Results
M WorkBench

Figure 5-119. Fail test

Listener

Assertion Results
Name: |Assertion Results
Comments:

Write res_ults to file / Read from file

Filename | Browse Log/Display On
Assertions:
HTTP Request
Main Sample Only-Text Response-Contains - T
HTTP Request
HTTP Request

Listeners capture and process the response from the server. Performance testing requires two kinds of
listeners. During the test script development, you need to capture and display the entire server response
for verifying that the output meets the functional specifications. When the performance test scripts are
executed, you need the aggregate results and metrics for the duration of the test execution. You also need
listeners to be able to store these results into an external file for later use.

JMeter Listeners can be configured to capture the required information by selecting individual fields
provided by the JMeter Listener. The test plan can have more than one listener and they are executed after all

the other types of elements in the test plan.

Listeners consume memory and CPU time to perform I/O and to process the results and generate
reports. In Master/Slave mode, it is important to choose the right listeners and as few as possible, because
slave nodes will write data back to the master node and overall it will slow down processing or dry out

memory.

138



CHAPTER 5

JMETER TEST PLAN COMPONENTS

As of JMeter version 3.0, the following listeners are available, but only a few are used frequently:

Aggregate Graph
Aggregate Report

Assertion Results

Backend Listener
BeanShell Listener

BSF Listener

Comparison Assertion Analyzer
Generate Summary Results
Graph Results

JSR233 Listener

Mailer Visualizer

Monitor Results

Response Time Graph

Save Responses to a File
Simple Data Writer
Summary Report

View Results in Table

View Results in Tree

Most of these listeners—except for Backend Listener, BeanShell Listener, BSF Listener, Generate
Summary Results, JSR233 Listener, and Save Responses to a File—can be configured using the Configure
button on the right side.

Listeners allow you to save data in CSV/XML formats. Bear in mind that XML files consume more
memory than CSV files (see Figure 5-120).
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Write resuits to file / Read from file

Filename Browse.. | Log/Display Only: [ Errors [ ] Successes | Configure

-

£ Sample Result Save Configuration s3] ph.| KBisec
[] save As XML [_] save Field Names (CSV) [v] Save Time Stamp o -
[v] save Elapsed Time [v] Save Label lv] Save Response Code

[v] Save Response Message [v] Save Thread Name [v] Save Data Type

lv] save Success [_] save Assertion Failure Message [v] Save byte count

[v] Save Active Thread Counts [v] Save URL |_] Save Response Filename

[v] Save Latency ["] save Connect Time ["] save Encoding

[] save Sample and Error Counts [ | Save Hostname [] save Idle Time

[v] save Request Headers (XML)  [v] Save Sampler Data (XML) lv] Save Response Headers (XML)

lv] Save Response Data (XML) [v] Save Sub Results (XML) lv] Save Assertion Results (XML)

Done

Figure 5-120. Listener configuration

Note All JMeter Listeners store similar data to the external file, but GUI presentation is different.

All of the configuration parameters can be configured through the jmeter.properties file.
Set the following property to either CSV or XML:

# legitimate values: xml, csv, db. Only xml and csv are currently supported. #jmeter.save.
saveservice.output_format=csv

Other configuration fields can be set in jmeter.properties, and all these parameters can be found with
the prefix jmeter.save.saveservice.

# Timestamp format - this only affects CSV output files
# legitimate values: none, ms, or a format suitable for
SimpleDateFormat
#jmeter.save.saveservice.timestamp_format=ms

JMeter supports additional sample variables you can specify, as shown here. They will appear in the
CSV/XML file as additional fields.

# Optional list of JMeter variable names whose values are to be saved in the result data

files. # Use commas to separate the names. For example:
#sample_variables=SESSION_ID,REFERENCE

140



CHAPTER 5 © JMETER TEST PLAN COMPONENTS

JMeter Listeners follow the SimpleDataFormat.*” JMeter first tries to parse this as a long integer. Failing
that, it will try the following formats.

yyyy/MM/dd HH:mm:ss.SSS yyyy/MM/dd HH:mm:ss yyyy-MM-dd HH:mm:ss.SSS yyyy-MM-dd HH:mm:ss
MM/dd/yy HH:mm:ss (this is for compatibility with previous versions; it is not recommended
as a format)

Matching is strict (non-lenient). JMeter 2.8 and earlier used lenient mode, which could result in
timestamps with incorrect dates (times were usually correct).

The most commonly used listeners are View Results Tree, View Results in Table, and Aggregate Report.
Let’s discuss these in the following sections.

View Results Tree
GUI Mode

The View Results Tree listener shows responses in a tree-like structure, thereby allowing users to see
response data (content), sample results, and requests. It also shows the time taken by the request to get the
response.

The HTTP protocol implementation (such as HTTPClient3.1, HttpClient4, Java, or blank) adds an HTTP
header with the name User-Agent. The request panel of the View Results Tree does not show the headers
that may have been added by the HTTP protocol implementation.

JMeter provides three panels with most of the listeners, namely sample results, requests, response data,
and various filters to check the response data.

e  The Sample Results panel has two views: Raw and Parsed
e  The Request panel also has two views: Raw and HTTP

e The Response Data panel has search enabled and you can find data using regular
expressions as well as perform case-sensitive searches

Let’s illustrate this with the following example.
Follow these steps or download ViewResultsTreeTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as View Results Tree
Listener Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Header Manager.

4, Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /dt.

5. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

6. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 5-121).

“'http://docs.oracle.com/javase/6/docs/api/java/text/SimpleDateFormat.html
“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/1isteners/
ViewResultsTreeTestPlan. jmx
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0)ea % -

B +][=]%[r]|rn® e

? & ViewResults Tree Test
? 0 [Thread Group|
X HTTP Request Defaults
¢ /¥ HTTP Request
O Response Assertion
~ ViewResults Tree
] workBench

Thread Group

Name: [Thread Group
Comments:

Action to be taken after a Sampler error

@ Continue () Start Next Thread Loop () Stop Thread

 Thread Properties
'Number of Threads (users): |1

' Ramp-Up Period (in seconds): |1

'Loop Count: [] Forever |1

["] Delay Thread creation until needed
["] Scheduler

Figure 5-121. View results tree listener test

7. Save the test plan.
8. Run the test.

The results will be similar to those shown in Figure 5-122.

“| Thread Name: Thread Group 1-1

Sample Start: 2017-05-13 10:41:52 PDT
Load time: 37
ConnectTime: 3

Latency: 37

Size in bytes: 8403
Headers size in bytes: 277
Body size in bytes: 8126
Sample Count: 1

Error Count: 0

Data type ("text’|"bin"|™): text
Response code: 200
Response message: OK

Response headers:

HTTP/1.1 200 OK

Date: Sat, 13 May 2017 17:41:52 GMT

Content-Type: texthtml;charset=utf-8

Content-Language: en-US

Set-Cookie: JSESSIONID=16kjedvydmwyg2dtqzthié9ka;Path=/

|| Expires: Thu, 01 Jan 1970 00:00:00 GMT
Transfer-Encoding: chunked

Server: Jetty(9.3.7.v20160115)

Figure 5-122. View Results Tree sampler results, raw
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9. The View Results Tree has an option to search for the request. You enter the
HTTP request name in the search box and click on Search button. The matched
request will appear in red (see Figure 5-123).

Search: IHTTP Request

| [ case sensitive DR.gullrtxp.l ISearch “ Reset I

Text

/| Sampler result | Request | Response data |

@ HTTP Request

Sample Start: 2017-05-13
Load time: 37

Connect Time: 3

Latency: 37

Size in bytes: 8403

L

Figure 5-123. Search request in View Results Tree

: Thread Name: Thread Group 1-1

10:41:52 PDT

Headers size in bytes: 277

10. Look at the sampler results, parsed format. It has the same information as in raw
format but in a tabular format and is more human-readable (see Figure 5-124).
]
Text |v :\I Sampler result | Request | Response data |
& HTTP Request

Thread Name Thread Group 1-1 -
Sample Start 2017-05-13 10:41:52 PDT
Loadtime 37 -
Latency 37
Size in bytes 8403 -
Headers size in bytes 277

: Body size in bytes 8126 =

| T e

: Response header Value
HTTP/1.1 200 OK
Date Sat, 13 May 2017 17:41:52 GMT
Content-Type texthtmi;charset=utf-8
Content-Language en-Us
Set-Cookie JSESSIONID=16kjedvydmwyg2dtqzthié9ka,Path=/
Expires Thu, 01 Jan 1970 00:00:00 GMT

: Transfer-Encoding chunked

: ISen.re: Jetty(9.3.7.v20160115)

I e

; Additional field Value

i Type Result HTTPSampleResult =

“J|ContentType texthtml.charset=utf-§ =

[_] Scroll automatically? : [_Raw L Parsed I

Figure 5-124. View Results Tree sampler results parsed
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11.  Look at the Request - Raw format as well (see Figure 5-125).

l"' ......................................................................................................................................................................................................................................................................
Text [N v |¢|( sampler resuit | Request |  Response data
@ HTTP Request ‘

OST data:

“llino cookies]

ontent-Length: 0

Figure 5-125. View Results Tree request. raw

“|Request Headers:
“}iConnection: keep-alive
ontent-Type: application/x-www-form-urlencoded

“|Host localhost:8080
“|lUser-Agent: Apache-HttpClient/4.5.2 (Java/1.8.0_111)

“JlPOST nttp:/nocalhost8080/dt

12. Lookat the Request - HTTP format as well. It has the same information as in raw
format, but in a tabular format and is more human-readable (see Figure 5-126).

. I R A T b B A R B R CH T o R T T h o L TP o B A BT p B F o er el WA PPy A
Text | {( sampler result | Request | Response data |
@ HTTP Request :

“[IMethod POST -
“ll Protocol http E
I Host localhost r
i =
z Request header
“llConnection keep-alive
“{|Content-Type application/x-www-form-urlencoded
:IContent-Length 0
“|[Host localhost8080
g?lUsel-Agent Apache-HttpClient/4.5.2 (Java/1.8.0_111)
Search: | | l Find | [[] Case sensitive [] Regular exp.

[] Scroll automatically? |\ Raw | HTTP |

Figure 5-126. View Results tree request HTTP
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13. Look at the Response Filters field. It has search options based on response filters
and works on the visible text. For each filter type, there will be different text
visible on the panel, so make sure that if you are searching for HTML-related text
to open the response data with an HTML filter. The regular expression uses the
Java engine (not an ORO engine like the Regular Expression Extractor or RegExp
Tester view) (see Figure 5-127).

IAﬁP

Te?tt

v

i

@ HTTP Request

[_] Scroll automatically?

4| Sampler result | Request |*Response data |

N A ceotis

| <'DOCTYPE htmi=
A <I-[if RIE 7 }> <html lang="en" class="no-js ie6"> <![endif}->

<-{ifIE7]> <htmllang="en" class="no-js ie7"> <I[endif}—>

A <-iflIE8]> <htmllang="en" class="no-js ie8™> <lfendif}—>
|| <!-[ifIE9]> <htmllang="en" class="no-js ie9"> <![endif}-->
|| <1{if (gt IE 9)|(IE)}><1—> <html lang="en" class="no-js"><l—<I[endifl—>

<head>
=<meta charset="utf-8">
<meta hitp-equiv="X-UA-Compatible” content="IE=edge">
=meta name="viewport” content="width=device-width, initial-scale=1">
<meta name="description™ content="">
<meta name="author” content=">
<link rel="shoricut icon” href="../ /assets/icoffavicon.ico™
<title=Digital Toys Inc - the electronic goods e-store <fitle=

<link href="http:/fonts.googleapis.com/css?family=0pen+Sans’ rel="stylesheet ty
pe=texticss™>
<link rel="stylesheet" href="//maxcdn.bootstrapcdn.com/font-awesome/4.3 0/cssh

| ont-awesome.min.css™>

<link rel="stylesheet” href="/assets/jquery.css™/>
<link rel="stylesheet” href="/assets/jquery-ui-faB1af51d97ee0e3f330095d465277

i ]»

‘| Search: | | Find |DCsn sensitive D Regulsr exp.

Figure 5-127. View Results Tree response data filters

If you want to change the default size of the response data, use the following jmeter.properties

property.

# Maximum size of Document that can be parsed by Tika engine; default=10 * 1024 * 1024
(10MB) # Set to 0 to disable the size check

#document.max_size=0

Note By default, only response data up to 200K is visible in the panel.
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This listener also provides an option to save results to a file (see Figure 5-128).

8 a°+Hd-4 BB [*]|=]%| PP

? .%IEW Results Tree Test
¢ <> Thread Group
> HTTP Request Defaults Name: |View Results Tree
¢/ HTTP Request
O, Response Assertion

. Miew Results Tree| : , .
N WorkBench Filename |results.csv [ | e | Log/Dis

View Results Tree

Comments:

Write results to file / Read from file

Search: [[] case sensitive

Figure 5-128. Filename

Provide the name of the file and it will save the file inside the /bin directory of JMeter. If you provide
a full path, the file will be saved inside that directory. The generated file is a comma-separated file with the
default configuration.

Look at the contents of the file. Contents may differ based on your configuration of listeners, but the
original objective is the save the results to a file.

c:\apache-jmeter-3.0\bin>type results.csv

1454179982085,3355,HTTP Request,200,0K, Thread Group 1-2,text,true,279689,10,10,456
1454179982187,3418,HTTP Request,200,0K,Thread Group 1-3,text,true,279725,9,9,472
1454179982386,3267,HTTP Request,200,0K,Thread Group 1-5,text,true,279709,8,8,468
1454179982289,3433,HTTP Request,200,0K, Thread Group 1-4,text,true,279695,7,7,476
1454179981982,3772,HTTP Request,200,0K,Thread Group 1-1,text,true,279750,6,6,467
1454179982484,3318,HTTP Request,200,0K,Thread Group 1-6,text,true,279650,5,5,465
1454179982586,3254,HTTP Request,200,0K,Thread Group 1-7,text,true,279760,4,4,470
1454179982687,3244,HTTP Request,200,0K,Thread Group 1-8,text,true,279709,3,3,461
1454179982788,3299,HTTP Request,200,0K,Thread Group 1-9,text,true,279750,2,2,468
1454179982888,3248,HTTP Request,200,0K,Thread Group 1-10,text,true,279707,1,1,458

Non-GUI Mode

When you are running tests in non-GUI mode and want to see results in this listener, pass the -1 flag with the
filename in the command.

C:\>jmeter -n -t ViewResultsTreeTestPlan.jmx -1 results.jtl -j results.csv

Writing log file to: results.csv
Creating summariser <summary>
Created the tree successfully using ViewResultsTreeTestPlan.jmx
Starting the test @ Mon May 15 12:26:35 PDT 2017 (1494876395416)
Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445
summary = 1 in 00:00:01 = 1.7/s Avg: 284 Min: 284 Max: 284 Err: 0 (0.00%)
Tidying up ... @ Mon May 15 12:26:36 PDT 2017 (1494876396167)
. end of run

146



CHAPTER 5 © JMETER TEST PLAN COMPONENTS

Note By default, if you run tests in non-GUI mode, the test results are appended to an . jt1 file. Make sure
that you delete . jt1 files appropriately.

Open the View Results Tree and from the section called Write Results to File/Read from File. Click on
the Browser button and locate the file (generated using the command) and the tree view will be visible on
GUI (see Figure 5-129).

Write resuits to file / Read from file

Fllt‘\l{)me results csv Browse Log/Display Only: Errors Successes Configure
Figure 5-129. View Results Tree read from file

You can filter logs based on errors or successes, or both, by using the checkbox.

If you have not set the custom fields for the results file configuration section, you will not see any output
under the Request or Response data panels.

Stop JMeter and set the following parameters in the $JMETER_HOME\bin\user.properties file.

# Set below parameters for saving response data for listeners
jmeter.save.saveservice.output_format=xml jmeter.save.saveservice.response_data=true
jmeter.save.saveservice.samplerData=true jmeter.save.saveservice.requestHeaders=true
jmeter.save.saveservice.url=true jmeter.save.saveservice.responseHeaders=true

Re-run test in non-GUI mode and open the . jt1 file generated by the listener. It will show all the details
just like when you have executed tests in GUI mode.

Caution View Results Tree takes lot of memory to hold results and should not be used while doing actual
performance testing.

View Results In Table
GUI Mode

The View Results in Table listener shows responses in a table-like structure. It also shows the time taken by
the request/thread to get the response. Unlike View Results Tree, it does not have a panel and does not show
any headers or response contents.

It has the following columns in the view.

e  Start Time: When this thread started.
e  Thread Name: Thread group name with the thread number in the format X-X.
e Label: Name of HTTP request (sample).

e Sample Time (ms): Difference between time when request was sent and time when
response has been fully received.
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e  Status: It has two statuses: 1. Success, 2. Warning. If the thread sample is not valid, it

shows Warning; otherwise, it shows Success.

e  Bytes: Total number of bytes received as a part of the response.

e Latency: J]Meter measures the latency from just before sending the request to just

after the first response is received.

e  Connect Time(ms): JMeter measures the time it takes to establish the connection,

including the SSL handshake.

Let’s illustrate this with the following example.
Follow these steps or download ViewResultsInTableTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as View Results In
Table Listener Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Header Manager.

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as 1localhost, Port Number as 8080, and Path as /dt.

5. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

6. Click on Thread Group and go to Edit » Add » Listener. Add View Results in
Table (see Figure 5-130).

8 a °:Jd i XIEIa | +l=% B

K] workBench

Thread Properties
Number of Threads (users): |1

Ramp-Up Period (in seconds): |1
Loop Count: [ | Forever |1
[ ] Delay Thread creation until needed

[ ] Scheduler

Figure 5-130. View Results in Table listener test

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/1listeners/
ViewResultsInTableTestPlan.jmx
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7. Save the test plan.
8. Run the test.

The results will be similar to those shown in Figure 5-131.

8 a ‘d"u £@\E) | +] =5 [P]|® % d W oY i
e aN\iew Resulls In Table Listener Test - =
° Thread Group View Results in Table
= HTTP Request Defaults Name: |View Results in Table
¢ # HTTP Request Comments:

(s ]
\, Response Assertion

View Results in Table

Write results to file / Read from file

M WorkBench Filename Browsa Log/Display Only: Errors 5
Sample # Start Time Thread Name Label Sample Time(ms) Status Bytes
10:50:34.418[Thread Group ... [HTTP Request 343 -] | 8403

Figure 5-131. View Results in Table

Provide the name of the file and it will save the file inside the /bin directory of JMeter. If you provide full
path, the file will be saved inside that directory. The generated file is a comma-separated file with the default
configuration.

Non-GUI Mode

When running tests in non-GUI mode, you want to see results in this listener pass 1 flag with the filename in
the command.

C:\>jmeter -n -t ViewResultsInTableTestPlan.jmx -1 results.jtl -j results.csv

Writing log file to: results.csv
Creating summariser <summary>
Created the tree successfully using ViewResultsInTableTestPlan.jmx
Starting the test @ Mon May 15 12:30:04 PDT 2017 (1494876604839)
Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445
summary + 1 in 00:00:01 = 1.7/s Avg: 293 Min: 293 Max: 293 Err: 0 (0.00%)
Active: 1 Started: 1 Finished: 0
summary = 1 in 00:00:01 = 1.6/s Avg: 293 Min: 293 Max: 293 Err: 0 (0.00%)
Tidying up ... @ Mon May 15 12:30:05 PDT 2017 (1494876605614 )

.. end of run

Open View Results in Table and locate the section Write Results to File/Read from File. Click on the
Browser button and locate the file (generated using the command). The tree view will be visible on GUI. It
will show the connection time as 0.

You can filter logs based on errors or successes, or both, by using that checkbox.

Caution View Results in Table takes lot of memory to hold results and should not be used while doing
actual performance testing.

149



CHAPTER 5 © JMETER TEST PLAN COMPONENTS

Aggregate Report
GUI Mode

The Aggregate Report listener also shows the responses in a table-like structure for each differently named
sampler. Similar to View Results in Table, it does not have a panel and does not show any headers or
response contents. Generated results can be saved as . csv files with the use of the Save Table Data button at
the bottom of this listener.

If you have multiple thread groups in your test script, it is useful to display the thread group name. This
can be achieved by enabling the Include Group Name in Label? checkbox (by default, it’s unchecked). By
enabling the Save Table Header checkbox, you can save headers of the table with the generated results.

For each sampler, it shows the following columns in the view:

e Label: Name given to the sampler. If the Include Group Name in Label? checkbox is
checked, then the thread group name is prefixed with the sampler name.

e  Samples: Number of samples for a sampler. If there is more than one sampler with
the same name, it will be combined to a single row and the combined sum is shown.

e Average: This is the average time in milliseconds for a set of results.
¢  Median: This is the median time in milliseconds.

®  90% Line: This is the time in milliseconds below which 90% of the samples fall.
The other samples took at least as long as this.

*  95% Line: This is the time in milliseconds below which 95% of the samples fall.
The other samples took at least as long as this.

*  99% Line: This is the time in milliseconds below which 99% of the samples fall.
The other samples took at least as long as this.

e  Min: This the shortest time in milliseconds for the sampler with the same name.
e  Max: This the maximum time in milliseconds for the sampler with the same name.
e  Error %: Percent of requests with errors; it may be in fractions.

e  Throughput: Calculated as requests/unit of time. It is the time difference between
the end of the last sample and the start of the first sample, including any gaps
between samples. It is expressed as number of requests/total time.

e KB/sec: The response received in kilobytes per second.

Let’s illustrate this by the following example.
Follow these steps or download AggregateReportTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Aggregate Report
Listener Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Header Manager.

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/listeners/
AggregateReportTestPlan. jmx

150


https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/listeners/AggregateReportTestPlan.jmx
https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/listeners/AggregateReportTestPlan.jmx

CHAPTER 5 © JMETER TEST PLAN COMPONENTS

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /dt.

5. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code,
Pattern Matching Rules as Equals, and Patterns To Test as 200.

6. Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report
(see Figure 5-132).

9 .&g\ggregate Report Listener Test

¢ O

2% HTTP Request Defaults
¢ /* HTTP Request
0\ Response Assertion
o Aggregate Report

Clejalcald = X Glal+][-]+[rn]00 )

Thread Group

Name: [Thread Group

Comments:
Action to be taken after a Sampler error

@® Continue ) Start Next Thread Loop ) Stop Thread

] workBench

Thread Properties
Number of Threads (users): |1

Ramp-Up Period (in seconds): |_‘I

Loop Count: [_] Forever [1
["] Delay Thread creation until needed

["] Sscheduler

Figure 5-132. Aggregate report listener test

7. Save the test plan.
8. Runthe test.

The results will be similar to those shown in Figure 5-133.

Dela °du

¥
g
v

MEEIRR I

¥ a Aggregate Report Listener Test
& & Thread Group
2% HTTP Reguest Defaults
¢ #* HTTP Request
O, Response Assertion
~. Aggregate Report
T workBench

Aggregate Report
Hame: :.—'\t;gregale Report
Comments:

Write results 1o file | Read from file =
|| Browe LogMDisplay Only: [ Errors || Successes Configure

Filename

| Label I#Sampi ! Average | Median | 90% Lina_ 95% LiﬂEE 99% Line_ Min Max | Error % |‘I'hmu;|h - KBisec
| [HTTPR..| 1 282 282| 282 282| 282 282 282|  000%| 35isec 201
| Z|TOTAL 1] 282 282 282 282 282 282 282  0.00%| 3.5isec 291

Figure 5-133. Aggregate report
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Provide the name of the file and it will save the file inside the /bin directory of JMeter. If you provide full
path, the file will be saved inside that directory. The generated file is a comma-separated file with the default
configuration.

After opening the generated XML file, you can see an XML representation with a default configuration.
Searching for httpSample shows the HTTP request used in the test.

Non-GUI Mode

When running tests in non-GUI mode, if you want to see results in this listener, pass the -1 flag with the
filename in the command.

C:\> jmeter -n -t AggregateReportTestPlan.jmx -1 result.jtl -j result.log
Writing log file to: result.log
Creating summariser <summary>
Created the tree successfully using AggregateReportTestPlan.jmx
Starting the test @ Mon May 15 12:34:26 PDT 2017 (1494876866750)
Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445
summary = 1 in 00:00:01 = 1.7/s Avg: 289 Min: 289 Max: 289 Err: 0 (0.00%)
Tidying up ... @ Mon May 15 12:34:27 PDT 2017 (1494876867527)

. end of run

Open Aggregate Report and find the section Write Results to File/Read from File. Click on the Browser
button and locate the file (generated using the command). The tree view will be visible on GUL
You can filter logs based on errors or successes, or both, by using that checkbox.

Note Aggregate Report Listener no longer keeps copies of every single sample. Instead, it aggregates and
keeps only the summary report. This listener is suitable for actual performance testing.

Post-Processors

After the sampler gets executed, you need a post-processor to extract useful information from the response
and store the value in a variable to make it available to the next sampler. Post-processors are executed before
the listener and after the sampler, as per the JMeter test plan execution order.

Regular Expression Extractor

The Regular Expression Extractor is used to extract useful information (mostly values of variables to be used
in successive requests) from the response of a sampler. If it is added as a child to a thread group, then the
Regular Expression Extractor is applied to all the child samplers (see Figure 5-134).
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Regular Expression Extractor

Name: |Regular Expression Extractor
Comments:
Apply to:
Main sample and sub-samples ® Main sample only Sub-samples only JMeter Variable

Field to check

& Body Body (unescaped) Body as a Document Response Headers Request Headers URL Response Code Response Message

Reference Name:

Regular Expression:

Template:

Match No. (0 for Random):

Default Value:

[_] Use empty default value

Figure 5-134. Regular expression extractor

This has the following options:

e Apply To: This has four options:

Main samples and sub-samples: Applies to main samples and sub-samples
Main sample only:Applies to main samples
Sub-samples only:Applies to sub-samples

JMeter Variable: Applies to the contents of the JMeter variable

e  Field to Check: This has eight options:

Body: Body of the response (excluding headers)

Body (Unescaped): Body of the response having HTML escape codes replaced
(use caution, as it consumes additional CPU time and memory)

Body as a Document: Extract text from various types of documents

Response Headers: These are response headers that are returned in the sampler
response.

Request Headers:Request headers used in the sampler (not required for non-
HTTP sampler)

URL, Response Code: These are typical response codes, such as2XX, 3XX, 4XX,
and 5XX

Response Message: These are messages from the response, such as OK

e  Reference Name: This is the variable name that will be used to store the parsed value.

¢ Regular Expression: This is the regular expression which will parse the sampler
response.’!

Sthttp://jmeter.apache.org/usermanual/regular_expressions.html
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e Template: This is used to create a string from the matches found by the regular
expression. $1$ refers to the first group, $2$ refers to the second group, and $0% refers
to the whole expression matched string.

e  Match No. (0 for Random): This signifies which match to use in case there are
multiple matches found by the regular expression.

o  Default Value: This is used to set the default value for Reference Name in case the
regular expression does not result any matches.

Let’s say that you configure the Reference Name as cardId. JMeter will store these as follows:
e  cardlId: Original variable name or reference name
e cardId_gn: Where gn is the group number
e cardId_g: Where g is the total number of groups.

If you set the Match No. (0 for Random) to -ve then all possible matches in the sampler response data
are processed.

e  cardId_matchNr: Number of matches found. If none are found then it will be zero
e cardId_n:Number of strings generated by the template

e cardId_n_gm: gmgroups for n matches

e  cardId: Default value will be used

e  cardId_gn: This will not be set in this case

Let's illustrate these with the following example. (For the test script example, we will be using Apply To
asMain sample only and Field to Check as Body.)

Before starting the test, let’s set up the browser for recording steps on JMeter. Set the browser and
JMeter HTTP(S) test script recorder, and the global settings port to the same port.

Next, let’s set up proxy in Firefox browser.

1.  Open Firefox browser and select Preferences » Advanced » Network »
Connection Settings » Manual Proxy Configuration. Configure HTTP Proxy as
localhost and Port as 7070.

2. Select Use this Proxy Server for All Protocols.
3. Remove anything under No Proxy for. text Area and then click OK.

The Firefox browser is now set up to send HTTP requests to the JMeter proxy.
Follow these steps or download RegularExpressionExtractorTestPlan. jmx.

1. Create a test plan and give it a meaningful name, such as Regular Expression
Extractor Test.

2. Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Script Test Recorder. Configure Global Settings, Port as 7070. Select Target
Controller as WorkBench > HTTP(S) Test Script Recorder.

3. Add Exclude Regular Expression As: .*\.(css|js|ico|ttf|woff).\*
4. Click on the Start button and confirm the dialog box by clicking OK.

2https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/post-processors/
RegularExpressionExtractorTestPlan.jmx
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5. Open the Firefox browser and follow the steps to update the payment
information.

6. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

7. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

8. Select all recorded browser actions from WorkBench. Drag and add them as child
elements of the thread group.

9. Click on each HTTP request and remove the Server Name or IP and Port
Number options. (We have configured these in HTTP Request Defaults.)

10. Click on Thread Group and go to Edit » Add » Sampler. Add Debug Sampler.
Move this to above the /user/signOut HTTP sampler.

11.  Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
12.  Save the test plan.
Follow these additional steps to configure the Regular Expression Extractor.

1. Click on the first HTTP request called /user/addCard and go to Edit » Add »
Post Processors. Add Regular Expression Extractor. Configure the options as
shown in Figure 5-135.

@2 a °dH4 KB |+ =% |P|® % o | |

" a Regular Expression Extractor Test
¢ <O Thread Group

Regular Expression Extractor

f H Request Defaults Name: 'RegularErpressmn Extractor
#% HTTP Cookie Manager Comments:
L 4 [
¢ 1y Apply to:

2% HTTP Header Manager
¢ & 3luserisignin
> HTTP Header Manager
. 9

() Main sample and sub-samples @ Main sample only ) Sub-samples only ' JMeter Var

Field to check

¢ #° 8luserisignin ® Body ( Body(unescaped) ( BodyasaDocument () Response Headers () Request
2% HTTP Header Manager .
n\ Response Assertion Reference Name: |cardid |
9 t Regular Expression: <input type="hidden" name="cardld" value="(.+?)" id="cardld" />
J& HTTP Header Manager Template: $18
¢ 4 11luseraddCard Match No. (0 for Random): |1
2% HTTP Header Manager Default Value: [_] Use empty default value

» Regular Expression Extractor]
¢ ¥ 13luserladdCard
2% HTTP Header Manager
n\. Response Assertion
2 Debug Sampler

Figure 5-135. Regular expression extractor configuration
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2. Click on the second HTTP request called /user/addCard and configure the

options as shown in Figure 5-136. (You need to update the card ID, which you are
extracting from an earlier request).

( Parameters | Body Data | Files Upload |

Send Parameters With the Request:

M Name: Value
Mcargld  ™» ${cardld} |
InameOnCard User1
cardNumber 2222222222222222
expirationMonthYear 12/2016

Figure 5-136. HTTP request AddCard

3. Run the test.

The results will be similar to those shown in Figure 5-137.

Text |v §|[ sampler result | Request | Response data |
@ 1/av OST http:/localhost:8080/user/addCard
'@ 3/user/signin
o @ 8/usersignin ; ta:
11 luser/addCard cardid=18&nameOnCard=User1&cardNumber=22222222222222228ex|

¢ @ 13 luser/addCard flear=12%2F2016

@ hittp/ocalhost8080user/addCard| | |cookie Data:
@ httpiNocalhost8080/ “[USESSIONID=1n7nvaswyezdlepdjafyvan64
@ Debug Sampler i
o & 16 /userisignOut JASURGL Cinadara:

onnection: keep-alive

eferer: hitp:/localhost8080/useriaddCard
cept-Language: en-US en;q=0.5

ontent-Type: applicationx-www-form-urlencoded
cept-Encoding: gzip, deflate

Figure 5-137. Regular expression extractor results
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4. You can also click on Debug Sampler to cross-verify the value of cardId after Post-
Processor has parsed the value from the sampler response (see Figure 5-138).

-

by Text

- ‘ Sampler result | Request 1 -ée_spona_ata '

2 1/av
@ 3/usersignin
e & 8/user/signin
& 11/user/addCard
? & 13 /user/addCard
& hitpiNocalhost8080/user/addCard
& http:ocalhost 8080/

o Eebug Sampler

o~ & 16 Juser/signOut

Figure 5-138. Debug sampler

JMeterVariables

JMeterThread.last_sample_ok=true

JMeterThread.pack=org.apache jmeterthreads. SamplePackage@32832eb5
START.HMS=082243

START MS=1494688963054

START.YMD=20170513

TESTSTART.MS=1494698657706

i __imeter USER_TOKEN__=Thread Group 1-1

cardld=1

JcEraia_g=1

cardld_g0=<input type="hidden” name="cardld” value="1" id="cardld" />
cardld_g1=1

Once the JMeter test is executed, open your browser and launch the Digital Toys Inc. web application.
Log in again as user1@dt.com/user1, navigate to the payment information, and verify the updated

information.

Properties and Variables

JMeter, like any programming language, has the concept of defining and using name/value pairs. JMeter
utilizes this concept for both properties and variables.

Comparison of Properties and Variables

Table 5-4 shows a comparison of the properties and variables.

Table 5-4. Comparison of Properties and Variables

Properties Variables User Defined

Variables

Defined in jmeter.properties Defined usingJSR223 scriptor Defined using the user defined variable
file, JSR223 script, or passed on CSV Data Config component  section in the test plan component.

the command line. in a thread group.

Shared across the thread Local to the thread group in Each UDV gets copied as a variable into

groups. which it is defined. each of the thread groups at the start of
the test execution, after which, it behaves
like a variable specific to the thread group.

Use _P() to get the value. Use ${ } to get the value. Use ${ } to get the value.

157



CHAPTER 5 © JMETER TEST PLAN COMPONENTS

Figure 5-139 shows a big picture view of the properties, variables, and user defined variables.

Test Plan
User Defined Variables Properties
(read only)
v 1 property_1
udv_2 Py~

User Defined Variables are
copied into the Thread Group
Variables at the start of the
Test execution.

Thread Group B
Thread Group A :

Variables
Variables

udv_1
udv_1

udv_2
udv_2
variable_1
variable_1 variable_2
variable_2

Figure 5-139. Properties, variables, and user defined variables

Notice that the variables are local to a thread group, whereas the modifications to the properties are
shared across the thread groups.

Let’s illustrate this by the following example.

Follow these steps or download PropertiesAndVariablesTestPlan. jmx.>

1. Create a test plan and give it a meaningful name, such as User Defined
Variables Test.Enable the Run Thread Groups Consecutively (i.e. Run
Groups One at a Time) checkbox.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the name as Thread Group A and the Loop Countas 1.

Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/properties-and-variables/
PropertiesAndVariablesTestPlan. jmx
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3. Clickon Thread Group A and go to Edit » Add » Pre Processor. Add JSR223
Pre Processor. Configure Script Language as Java and enter this script: vars.
put("zeta_variable", "variable value");props.put("Alpha_variable",
"property value");.See Figure 5-140.
EOOVECC SIS FIEEN I R B " £l
? » User Defined Vaniable Test 3
9 % Thread Group A | JSR223 PostProcessor

#* Debug Sampler Thread A | /| |Name: [JSR223 PostProcessor
+ ISR223 PostProcessor C

9 40¢ Thread Group B

| r Scriptl e.g.b hell, javascript, jex|
¥ Debug Sampler Thread B o (g ja pt.jex)
% View Results Tree 3 Languun:’}ava (BeanShell 2.0b5 | Bean Shell Engine 1.0)
m WorkBench | - Pparameters to be passed to script (=> String Parameters and String [Jargs)
P, &I
Script file (overrides script)
File Name:
~ Script compilation caching

Cache compiled script if available: [_]

Script (variables: ctx vars props prev sampler log Label Filename Parameters args[] OUT)
| Script:

1 wvars.put("zeta_variable”, "variable value®);
2 props.put(“Alpha_variable®, "property value");

] L

Figure 5-140. JSR223 configuration

4. Clickon Thread Group Aand go to Edit » Add » Sampler. Add Debug Sampler.

Configure JMeter Properties as True, JMeter Variables as True, and System
Properties as False (see Figure 5-141).

Jéa °du Xl +]=]%]»]®

¢ @ UserDefined Variable Test

¢ <Ob Thread Group A : _DebUQ Sampler
* Debug Sampler Thread A| | /| (Name: [Debug Sampler Thread A
? JSR223 PostProcessor Comments:

¢ <0 Thread Group B A §
/#* Debug Sampler Thread B | JMeter properties:| True

. View Results Tree : JMeter variables:|True
K] workBench

‘|| System properties:|False

Figure 5-141. Debug sampler configuration
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5.  Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the name as Thread Group B and the Loop Countas 1.

6. Click on Thread Group B and go to Edit » Add » Sampler. Add Debug Sampler.
Configure JMeter Properties as True, JMeter Variables as True, and System
Properties as False.

7. Click on Test Plan and go to Edit » Add » Listener. Add View Results Tree.
8. Save the test plan.
9. Runthe test.

The results are as shown in Figure 5-142.

xt |vi:“'Samplerresun' I Requesitﬂ_:[ Response data |
@ Debug Sampler Thread A| JMeterVariables:
& Debug Sampler Thread B JMeterThread.last_sample_ok=true

JMeterThread.pack=org.apache.jmeterthreads.SamplePackage@50c7388¢
START HMS=082243

START MS=1494688963054

START.YMD=20170513

TESTSTART.MS=1494700052668

A JMeterProperties:

¢l Alpha_variable=property value

| HTTPResponse parsers=htmiParser wmiParser cssParser
START.HMS=082243

START.MS=1494688963054

START.YMD=20170513

TESTSTART.MS=1494700052668
beanshell. server file=. /extras/startup.bsh

Figure 5-142. Results of debug sampler A

Observe that the user parameter zeta_variable defined in Thread Group Ais notvisible in Thread
Group B.However, the property alpha_property defined in Thread Group Ais global and is visible in
Thread Group B aswell (see Figure 5-143).
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Text lv‘: ( Sampler result | Request | Response data

@ Debug Sampler Thread A | | JMetervariables:

<9 pebug SamplarThreadB[ | IMeterThread.last_sample_ok=true
JMeterThread.pack=org.apache.jmeterthreads.SamplePackage@7335d117
| START.HMS=082243
| START.MS=1494688963054
) START.YMD=20170513
| TESTSTART.MS=1494700052668

|| IMeterProperties:

£] Alpha_variable=property value

I'HTTPResponse parsers=htmIParser wmlParser cssParser
‘I START.HMS=082243

| START.MS=1494688963054

|| START.YMD=20170513

| TESTSTART.MS=1494700052668
beanshell.server file=. /extras/startup.bsh

| classfinder functions.contain=functions.
classfinder.functions.notContain=.gui.

Figure 5-143. Results of debug sampler B

User Defined Variables

The user defined variables (UDV) are copied as variables into every thread group at the start of the test script
execution. After that, any changes to the UDV are local to the thread group.
Follow these steps or download UDVExecuteThreadGroupConsecutivelyTestPlan.jmx.>

1. Create a test plan and give it a meaningful name, such as User User Defined
Variable Execute Thread Group Consecutively Test.Enable the Run Thread
Groups Consecutively checkbox. Under User Defined Variables, add two
Name:Value pairs as UDV_Alpha/alpha and UDV_Bravo/bravo (see Figure 5-144).

= ° ; = = = 1.
e @ °H4d BB [+]=]5]|[»]|®] % W |~
¢ o UserDefined Variable Execute Thread Group Consecutively Test) Test Bt
e Q¢ Thread Group A el
©- Q¢ Thread Group B Name: |User Defined Variable Execute Thread Group Consecutively Test
& View Results Tree Comments:
N WorkBench
User Defined Variables
( Name: ! '
\UDV_Alpha |alpha
% |UDV_Bravo pravo

Figure 5-144. User defined variables configuration

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/properties-and-variables/
UDVExecuteThreadGroupConsecutivelyTestPlan. jmx
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1 |

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the name as Thread Group A and Loop Count as 1.
3. Clickon Thread Group A and go to Edit » Add » Sampler. Add Debug Sampler.
Configure the name as Debug Sampler Thread A.
4. Clickon Thread Group A and go to Edit » Add » Post Processors. Add JSR223
PostProcessor. Configure the language as Java. Add the following in the Script
box (see Figure 5-145).
log.info("The value of UDV_Bravo before: " + vars.get("UDV_Bravo") );
vars.put("UDV_Bravo", "zulu");
log.info("The value of UDV_Bravo after: " + vars.get("UDV_Bravo") );
8 a°°dd L BB [+]= % PP % ddl 8%
? g YUserDefined Variable Execute Thread Group Consecutively Test
% &85 Thread Group A JSR223 PostProcessor
»~* Debug Sampler Thread A Name: JSR223 PostProcessor
4 Es_ﬁ_éiig_ggueﬁu. Comments:

¢ <0 Thread Group B
#° Debug Sampler Thread B
View Rasults Tree Language:|java (BeanShell 2.0b5 / BeanShell Engine 1.0)

§! WaorkBench

Script Iangna_g_e {e.g. bennsne_i!._|_avasc n;_q. _]gxl]_ 3

Parameters to be passed to script (=> String Parameters and String [Jargs)
Parameters:

Script file (overrides script)

File Nan:e:!

Script compilation caching
Cache compiled script if available:

Figure 5-145. JSR223 post-processor configuration
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Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the name as Thread Group B and the Loop Countas 1.

Click on Thread Group B and go to Edit » Add » Sampler. Add Debug Sampler.
Configure the name as Debug Sampler Thread B.

Click on Test Plan and go to Edit » Add » Listener. Add View Results Tree.
Save the test plan.

Run the test.

Script (variables: ctx vars props prev sampler log Label Filename Parameters args{] OUT)

Y b

Script:
log.info("The value of UDV_Bravo before: ™ + wvars.get("UDV_Bravo™) });
2 wvars.put("UD
log. info("Th e of ravo after: " + wvars.get(“UDV_Bravo"
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Click on the View Results Tree and select Debug Sampler Thread A.You will notice thatUDV_Aplhais
alpha and UDV_Bravo is bravo, as defined initially in the test plan element (see Figure 5-146).

'

( sampler result | Request | Response data |
@ Debug Sampler Thread A| | | metervariaties:
& Debug Sampler Thread B JMeterThread.last_sample_ok=true
JMeterThread.pack=org.apache jmeterthreads.SamplePackage@58b7eadc
START.HMS=082243
START.MS=1494688963054
| START.YMD=20170513
"I TESTSTART MS=1494700441162
UDV_Alpha=alpha
| UDV_Bravo=bravo

ext . Iv.

- A

JMeterProperties:
Alpha_variable=property value
HTTPResponse.parsers=htmiParser wmiParser cssParser

Figure 5-146. Debug sampler A results

The logs show that the value of UDV_Bravo was set to zulu after the JSR223 post-processor executed.
However, this change is local to Thread Group A and isnot propagated to Thread Group B.

2017/05/15 13:33:21 INFO - jmeter.extractor.JSR223PostProcessor: The value of
UDV_Bravo before: bravo

2017/05/15 13:33:21 INFO - jmeter.extractor.JSR223PostProcessor: The value of
UDV_Bravo after: zulu

Click on the View Results Tree and select Debug Sampler Thread B.You will find that there was no
change to the value of UDV_Bravo (see Figure 5-147).

I

T[%u |vi!:§[' Sampler result | Request | Response data
@ Debug Sampler Thread A | -l JMetervariables:

© Debug Sampler Thread B| | || JMeterThread.last_sample_ok=true
JMeterThread.pack=org.apache jmeter.threads. SamplePackage@bc933ed
| il START.HMS=082243

i N START.MS=1494688963054

| | START.YMD=20170513

|| TESTSTART MS=1494700441162

"' UDV_Alpha=alpha

UDV_Bravo=bravo

JMeterProperties:

| 2\l Alpha_variable=property value
HTTPResponse.parsers=htmiParser wmiParser cssParser
START.HMS=082243

Figure 5-147. Debug sampler B results
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Using the Command Line to Initialize Properties

When using non-GUI mode for running the tests, you need to pass different values for various parameters to
the test plan based on the environment. For example, the server name is different between the test and the
production environments and hence can be defined as a property.

In the following example, the server name has been defined as a property and its value set from the
command line using the -J qualifier. A user defined variable has been configured in the test plan element
and initialized using the server name property.

Let’s illustrate this in the following example.

Follow these steps or download UDVUsingCmdLineParamTestPlan. jmx.>

1.  Open UDVExecuteThreadGroupConsecutivelyTestPlan. jmx.

2. Click on Test Plan and uncheck the Run Thread Groups Consecutively
checkbox. Add a Name:Value pair as SERVER/${__P(SERVER)} (see Figure 5-148).

4
User Defined Vanables
Name value |
REQUEST_URI meter/alpha_ }
f’;‘ER. R ${  P(SERVER |

Figure 5-148. Test plan using user defined variables

3. Click on HTTP Request Defaults and update the Server Name or IP field to
${SERVER} (see Figure 5-149).

Basic | Advanced
Web Server Ti
Server Name or IP: {SERVER) Port Number: 8080 Ca

HTTP Request

Implementation: w  Protocol [http): Content encoding

Figure 5-149. Thread group utilizing user defined variable

Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_05/properties-and-variables/
UDVUsingCmdLineParamTestPlan.jmx
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4. Save the test plan.

5.  Run the test from the command line. Issue the following command at the CMD prompt:

C:\>jmeter -n -t UDVExecuteThreadGroupConsecutivelyTestPlan.jmx -JSERVER=localhost -1
UDV-cmd-line-test.log

Writing log file to: jmeter.log

Creating summariser <summary>

Created the tree successfully using UDVExecuteThreadGroupConsecutivelyTestPlan.jmx
Starting the test @ Mon May 15 14:17:34 PDT 2017 (1494883054405)

Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445

summary = 8 in 00:00:02 = 4.2/s Avg: 1135 Min: 1027 Max: 1272 Err: 0 (0.00%)
Tidying up ... @ Mon May 15 14:17:36 PDT 2017 (1494883056495)

... end of run

6. Open the test results log file. Issue the following command at the CMD prompt:
C:\>cat UDV-cmd-line-test.log

1494882072124,1232,HTTP Request B,200,0K,Thread Group B 2-2,text,true,,5160,4,8,1230,0
1494882072109,1320,HTTP Request A,200,0K,Thread Group A 1-2,text,true,,5161,4,7,1316,0
1494882072062,1366,HTTP Request B,200,0K,Thread Group B 2-1,text,true,,5161,3,7,1366,0
1494882072359,1090,HTTP Request A,200,0K,Thread Group A 1-3,text,true,,5161,3,5,1086,0
1494882072376,1082,HTTP Request B,200,0K,Thread Group B 2-3,text,true,,5161,2,4,1081,0
1494882072062,1427,HTTP Request A,200,0K,Thread Group A 1-1,text,true,,5162,2,3,1427,0
1494882072609,1035,HTTP Request A,200,0K,Thread Group A 1-4,text,true,,5162,1,2,1035,0
1494882072628,1080,HTTP Request B,200,0K,Thread Group B 2-4,text,true,,5161,1,1,1080,0

Note that the server name has been passed from the command line. This was propagated to the server
defined under user defined variables. The request samplers referred to this value by enclosing it in ${}.

Similarly, you can configure Number of Threads (Users), Ramp-Up Period (in Seconds), and Loop
Count to simulate different loads based on the environment.

Conclusion

In this chapter, you learned to configure your test plan to enable serial and parallel execution of thread groups
to simulate real users while performing load testing. You used pre-processors by using the HTTP URL Rewriting
Modlifier. You learned about Logic Controllers for enabling loops based on conditions, You learned about JMeter
timers and their appropriate use in test scripts for setting up hard delays to replicate actual user scenario etc.,
and the HTTP Request Sampler to configure real-world HTTP requests. You also learned about the Response
Assertion and its various options and how to apply them to responses from samplers and sub-samplers to ensure
that tests are running correctly. You also learned about the usage of assertions results, which are especially suited
for viewing the results of assertions. Listeners like View Results Tree, View Results In Table, and Aggregate Report
Listeners are useful in viewing the results of J]Meter test script, saving the test results in CSV and XML formats, and
using non-GUI mode to save results to a file. The Regular Expression Extractor extracts value from the sampler and
stores the value locally for successive samplers. You also learned about the use of J]Meter properties, variables, and
user defined variables along with their scope with respect to test plans and thread groups.

In the next chapter, you will learn about distributed testing using JMeter in a master-slave environment,
various modes of sending results from the slaves to the master, and current limitations of distributed testing.

165



CHAPTER 6

Distributed Testing

This chapter discusses how to perform distributed testing using JMeter. We cover the prerequisites and
configuration of JMeter with remote hosts in master/slave environments. You'll see how to run tests in GUI
as well as non-GUI mode and learn about various ways that JMeter sends information from slave(s) to the
master. Lastly, there is a section that will be useful in troubleshooting exceptions while you are developing
tests script and running in distributed environment.

At the end of this chapter, you'll have a good idea about the distributed load testing approach using
JMeter. You will be able to set up a distributed testing environment and trigger test scripts from various JMeter
slaves. Those who are already familiar with distributed testing using JMeter can proceed to the next chapter.

When the load generated by JMeter reaches the limit of a client machine in terms of CPU, memory,
or network space, then you need to utilize more than one machine. JMeter can be configured to do
distributed testing.

In a distributed testing environment, each JMeter client is configured to simulate the load of a few
hundred users and the combination of these clients will trigger a few thousand requests simultaneously.
It can be thought of as horizontal scaling of load, as you can increase and simulate the test load by adding
client machines to the testing environment.

Distributed Testing Using JMeter

Distributed testing is performed using a master-slave model. A J]Meter master node, together with one or
more JMeter slave nodes, constitute a distributed testing cluster.

The test plan is loaded on the master. The hostname or IP address of the slave machines are configured
in the jmeter.properties file on the master. This enables those slave machines to be a part of the JMeter
distributed testing cluster, and they are visible in the master node GUIL. It is assumed that JMeter is already
installed on the slave nodes.

The slave nodes obtain a copy of the test plan from the master. The role of the master node is only to
orchestrate the test. It is the slave nodes that execute the test and generate the load.

Distributed testing in JMeter is also called remote testing.

Prerequisites

The prerequisites for setting up the distributed testing cluster using JMeter are as follows:
e All the slaves must be on the same subnet as the master.
e The application under target should be on the same subnet.

e  Allslaves and the master should have the same version of JMeter and JVM.
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e The firewall on the master and the slaves should be turned off.
e  There should be no antivirus software installed on the master or the slaves.
e  The network should be stable.

e  There should not be any extraneous network activity on the subnet.

Configuration

Open the jmeter.properties file on the master and add each slave’s hostname or IP address, as shown here:
remote_hosts=192.168.0.7,192.168.0.8

This is the only configuration that is required.

External configuration files needed by each slave are located on that machine.

For example, in a shopping-cart application where a username and password is required, you
could store a list of these in files and load them separately in each slave. Make sure that you have distinct
username/password pairs across the entire application to avoid duplicate logins.

On each of the slave machines, create a users.csv file, ensuring that the contents are distinct across
each machine.

In slave #1, here is the users list.

user1@dt.com,user1
user2@dt.com,user2
user3@dt.com,user3
user4@dt.com,users
user5@dt.com,users

In slave #2, here is the users list.

userb6@dt.com,user6
user7@dt.com,user7
user8@dt.com,user8
user9@dt.com,user9
user10@dt.com,user10

Ensure that the users.csv file is placed in the /bin folder of the slave’s $JMETER_HOME directory. When
the test executes, it will be picked up.

Let’s illustrate this with an example.

Follow these steps or download the DistributedTestPlan.jmx! file:

1. Create a test plan and give it a meaningful name, such as Distributed Testing.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (Users) as 1 and Loop Count as 1.

3. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

'https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_06/DistributedTestPlan.jmx
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Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as <your_machine_ip or_
hostname> and Port Name as 8080.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Path as /user/signIn and Method as POST.

Click on HTTP Request and go to Edit » Add » Config Element. Add CSV Data

Set Config and configure as shown in Figure 6-1.

Xlmlal[+]=]2][»]»]

DISTRIBUTED TESTING

Figure 6-1.

¢ /° HTTP Request

¢ / HTTP Request

+ View Results in Table
¢ View Results Tree Allow quoted data?:|False

] workBench Recycle on EOF 2|True

& Distributed Testing
9- & Thread Group CSV Data Set Config
2% HTTP Cookie Manager Name: _rCS'-I Data Set Config
% HTTP Request Defaults Comments:

Configure the CSV Data Source
» [CSV Data Set Config -

Filename:|users.csv
n\ Response Assertion . g
File encoding:

Variable Names (cnmma-delim'rtedl:'username.;asswo:d

O, Response Assertion
Delimiter (use "t' for tab):|,

Stop thread on EOF ?:|False

Sharing mode: |All threads

CSV data set config

Click on HTTP Request again and configure the parameters as shown in Figure 6-2.

emai

|password

Figure 6-2.

10.

e ] Value
|S{username}
|${password}

HTTP request parameters

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.

Configure Path as /user/signOut and Method as HEAD.

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.
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11.  Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

12. Click on Thread Group and go to Edit » Add » Listener. Add View Results
in Table.

13.  Save the test plan.

Running the Test

After updating the jmeter.properties file with remote_hosts, start the JMeter GUI and load the test plan.
Under the Run menu, the following options are available:

e The Remote Start and Remote Start All options will start the test on remote hosts.
e The Remote Stop and Remote Stop All options will stop the test on remote hosts.

e The Remote Exit and Remote Exit All options will stop the JMeter server on
remote hosts.

e  The Remote Shutdown and Remote Shutdown All options will stop the test on
remote hosts but not the JMeter server, and we can continue the test on the remote
host by again using the Remote Start option (see Figure 6-3).

File Edit Search |thions Help

slal=,,.. = [o/@[s[-[+][

| Start no pauses

¢ @ Distributed T{ Remote Start » Tt
? 40 Thread Gl pomote startAll  cuiesninn [
2% HTTP Stop . TP Request
A HTTP Shutdown . b
2 S Remote Stop » | Advanced
O\ r¢ Remote Stop All Alt-X ver : .
» jme or IP: |Port

¢ /¥ HTTP| Remote Shutdown
O, R¢ Remote Shutdown All A1z quest

 View f Remote Exit 4
. View f Remote Exit All entation: ¥ | Protocol

K] workBench

Clear Cul+Shifi-E  er/signin

Clear All Sl kct Automaticslly [v] Follow Redirects [v

‘Parameters I Body Data | Files Upload |

Figure 6-3. JMeter Remote Start option
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From the apache-jmeter-3.0/bin directory on each slave, you need to start jmeterserver using the
following command:

C:\>jmeter-server

Once started, it will look like the output shown next.
Remote host #1 jmeter-server logs.

C:\> jmeter-server

Could not find ApacheJmeter core.jar ...

... Trying JMETER_HOME=..

Found Apachel]Meter core.jar

Writing log file to: C:\apache-jmeter-3.0\bin\jmeter-server.log

Created remote object:

UnicastServerRef [liveRef: [endpoint:[192.168.0.7:51324](local),objID:[535e2c0b:
15c0e3a3328:-7fff, 3496195728845345408]]]

Remote host #2 jmeter-server logs.

C:\> jmeter-server

Could not find ApacheJmeter core.jar ...

... Trying JMETER_HOME=..

Found ApachelMeter core.jar

Writing log file to: C:\apache-jmeter-3.0\bin\jmeter-server.log
Created remote object:

UnicastServerRef [liveRef: [endpoint:[192.168.0.8:63904](local),objID:
[-99f93d6:15c0e3a7148: -7fff, -6488513131611751121]]]

GUI Mode

You have set up two slaves (remote hosts), which are visible on the JMeter GUIL Run the test on one remote
host by selecting Remote Start and selecting any remote host or using the Remote Start All option.

Under Thread Group, you can see that you are running 1 thread and selecting Remote Start All; it will trigger
this test on both remote hosts. The View Results in Table will show four responses, as shown in Figure 6-4.

8 a ‘44 B3| *+|= > PP % d Wl %
? Distributed Testing _
T 5 HTTP Cookie Manager View Results in Table
¢ anreaaGroun Name: |View Resulls in Table

/% HTTF Request Defaults
¢ # HTTP Request
2% CSV Data Set Config

Comments:

Write results to file / Read from file

0, Response Assertion Filename Do Log/Display Only: || Errors |
¢ #° HTTP Reguest

O, Response Assertion Sample # StatTime | Thread Name Label Sample Time( Status Bytes

View Results in Table| 1| 15:29:47.097|Thread Group ... [HTTP Request | 53| < | 6371

View Results Tree 2|  15:39:47.178(Thread Group ... |HTTP Request 83 17 418

M WaorkBench

Figure 6-4. Master view results tree
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Also on the remote host, the jmeter-server logs will show the test start and the test end.
Remote host #1 jmeter-server logs.

Starting the test on host 192.168.0.7 @ Mon May 15 15:31:15 PDT 2017 (1494887475261)
Finished the test on host 192.168.0.7 @ Mon May 15 15:31:16 PDT 2017 (1494887476397)

Remote host #2 jmeter-server logs.

Starting the test on host 192.168.0.8 @ Mon May 15 15:31:15 PDT 2017 (1494887475062)
Finished the test on host 192.168.0.8 @ Mon May 15 15:31:15 PDT 2017 (1494887475390)

Non-GUI Mode

GUI mode takes a lot of memory. JMeter provides an option to do a remote run of the tests.
Execute this command with -R and add the remote hosts’ IP addresses.

C:\>jmeter -n -t DistributedTestPlan.jmx -R 192.168.0.7,192.168.0.8
It will show the following output. You can see that tests are executed on remote engines.

C:\>jmeter -n -t DistributedTestPlan.jmx -R 192.168.0.7,192.168.0.8
Writing log file to: jmeter.log

Creating summariser <summary>

Created the tree successfully using DistributedTestPlan.jmx
Configuring remote engine: 192.168.0.7

Configuring remote engine: 192.168.0.8

Starting remote engines

Starting the test @ Mon May 15 15:36:44 PDT 2017 (1494887804089)
summary = O in 00:00:00 = ******/g Ayg: 0 Min: 9223372036854775807 Max:
-9223372036854775808 Err: 0 (0.00%)

Tidying up remote @ Mon May 15 15:36:45 PDT 2017 (1494887805458)
Remote engines have been started
Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445
summary = 2 in 00:00:01 = 3.7/s Avg: 106 Min: 105 Max: 107 Err: 0 (0.00%)
Tidying up remote @ Mon May 15 15:36:45 PDT 2017 (1494887805850)

. end of run

. end of run

Execute the following command with -r without the remote hosts’ IP addresses. This command will
take the remote hosts from the jmeter.properties file assigned to the remote hosts property.

C:\>jmeter -n -t DistributedTestPlan.jmx -r

RMI Port

By default, the server_port is set to 1099. Sometimes it may be that this port is blocked, and we are not able
to start JMeter in the master-slave environment. In this case, we need to set the server_port of the slaves to
something else.
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Open the jmeter.properties file on the slaves and change it to a different port number, such as 1234.

# RMI port to be used by the server (must start rmiregistry with same port) server port=1234
The command for running tests should be as follows:

C:\> jmeter -n -t DistributedTestPlan.jmx -R 192.168.0.7:1234, 192.168.0.8:1234
If you forget to use the updated port number in the command, you will get the exception shown here:

C:\> jmeter -n -t DistributedTestPlan.jmx -R 192.168.0.7,192.168.0.8:1234

Writing log file to: jmeter.log

Creating summariser <summary>

Created the tree successfully using DistributedTestPlan.jmx

Configuring remote engine: 192.168.0.7:1234

Connection refused to host: 192.168.0.7; nested exception is:
java.net.ConnectException: Connection refused: connect

Failed to configure 192.168.0.7:1234

Configuring remote engine: 192.168.0.8:1234

Connection refused to host: 192.168.0.8; nested exception is:
java.net.ConnectException: Connection timed out: connect

Failed to configure 192.168.0.8:1234

Stopping remote engines

Remote engines have been stopped

Error in NonGUIDriver java.lang.RuntimeException: Following remote engines could not be

configured:[192.168.0.7:1234,

192.168.0.8:1234]

Sample Sender Mode

In distributed testing of the master-slave environment, remote hosts (slaves) do the test execution and send
samples to the client (master). The master gathers input from all the remote hosts and consolidates into a
single view with respect to the target application server.

In the overall process, based on the configuration, remote hosts coordinate with the master to send
samples before executing the next thread. This affects the maximum throughput of the server test, as the
sample result has to be sent back before the thread can continue.

The client node (master) needs to have one of the following sample sending modes:

e Standard: Send samples synchronously as soon as they are generated.

#mode=Standard

e  Batch Mode: Send saved samples when either the count (num_sample_threshold)
or time (time_threshold) exceeds a threshold, at which point the samples are sent
synchronously. The thresholds can be configured on the server using the following
properties:

num_sample_threshold: The number of samples to accumulate; default is 100
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time_threshold: The time threshold;default is 60000 ms =60 seconds
#mode=Batch

#num_sample_threshold=100
# Value is in milliseconds
#time_threshold=60000

e  Statistical Mode: Send a summary sample when either the count or time exceeds a
threshold. The samples are summarized by thread group name and sample label.

The following fields are accumulated:
e Elapsedtime
e Latency
e  Bytes
e  Sample count
e  Error count

Other fields that vary between samples are lost.

#fmode=Statistical
#Set to true to key statistical samples on threadName rather than threadGroup
#key_on_threadname=false

#num_sample threshold=100

# Value is in milliseconds
#time_threshold=60000

e  Hold Mode: Hold samples in an array until the end of a run. This may use a lot of
memory on the server and is discouraged.
#mode=Hold

¢ DiskStore Mode: Store samples in a disk file (under java.io.temp) until the end of a
run. The serialized data file is deleted on JVM exit.

# DiskStore: as for Hold mode, but serialises the samples to disk, rather than
saving in memory
#mode=DiskStore

e StrippedDiskStore Mode: Remove responseData from successful samples and use
DiskStore sender to send them.

# Same as DiskStore but strips response data from SampleResult
#mode=StrippedDiskStore

e Stripped Mode: Remove responseData from successful samples.
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#mode=Stripped

e StrippedBatch Mode: Remove responseData from successful samples and use
Batch sender to send them.

#mode=StrippedBatch

e Asynch: Samples are temporarily stored in a local queue. A separate worker thread
sends the samples. This allows the test thread to continue without waiting for the
result to be sent back to the client (the master). However, if samples are being
created faster than they can be sent, the queue will eventually fill up, and the
sampler thread will block until some samples can be drained from the queue. This
mode is useful for smoothing out peaks in sample generation. The queue size can be
adjusted by setting the JMeter property asynch.batch.queue.size (default 100)
on the server node.

# Asynchronous sender; uses a queue and background worker process to return the
samples #mode=Asynch

# default queue size

#asynch.batch.queue.size=100

e StrippedAsynch Mode: Remove responseData from successful samples and use
Async sender to send them.

# Same as Async but strips response data from SampleResult
#mode=StrippedAsynch

e  Custom Implementation Mode: Set the mode parameter to custom sample sender
class name. This must implement the interface SampleSender and have a constructor
that takes a single parameter of type RemoteSampleListener.

#mode=org.example.load.MySampleSender

Open the jmeter.properties file and set the mode as per the requirements.

Note Stripped modes (StrippedDiskStore, Stripped, StrippedBatch, and StrippedAsynch) strip
responseData, meaning that some elements that rely on the previous responseData being available will not
work. Give attention to this feature while developing the test script.
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Unreachable Remote Hosts

The Unreachable Remote Host condition will happen when one or more of the remote hosts is not reachable
by the client (the master). Perhaps they have not yet booted up or they are shut down. In this case, when you
trigger the test, it will fail.

C:\>jmeter -n -t DistributedTestPlan.jmx -R 192.168.0.7:1234,192.168.0.8:1234

Writing log file to: jmeter.log

Creating summariser <summary>

Created the tree successfully using DistributedTestPlan.jmx

Configuring remote engine: 192.168.0.7:1234

Connection refused to host: 192.168.0.7; nested exception is:
java.net.ConnectException: Connection refused: connect

Failed to configure 192.168.0.7:1234

Configuring remote engine: 192.168.0.8:1234

Connection refused to host: 192.168.0.8; nested exception is:
java.net.ConnectException: Connection timed out: connect

Failed to configure 192.168.0.8:1234

Stopping remote engines

Remote engines have been stopped

Error in NonGUIDriver java.lang.RuntimeException: Following remote engines could not be

configured:[192.168.0.7:1234,

192.168.0.8:1234]

In the first case, when the remote hosts are still booting up, JMeter has a property to wait for some time
and then trigger the test. You can set how many retries JMeter has to make and how much retry delay it has
to wait before starting the test.

By default, client.triesissetto 1 and client.retries_delay is setto 5000 milliseconds.
Uncomment these properties and rerun the test.

# When distributed test is starting, there may be several attempts to initialize

# remote engines. By default, only a single try is made. Increase the following property
# to make it retry additional times

client.tries=1

# If there are initialization retries, the following property sets a delay between attempts
client.retries_delay=5000

JMeter has a property to skip the remote hosts if they are not reachable and continue the test with the rest.
Update client.continue_on_fail to true under the jmeter.properties file.

# When all initialization tries are made, test will fail if some remote engines are failed
# Set the following property to true to ignore failed nodes and proceed with test
client.continue_on_fail=true

Run the test again and it will skip the unreachable host.
C:\>jmeter -n -t DistributedTestPlan.jmx -R 192.168.0.7,192.168.0.8
Writing log file to: jmeter.log

Creating summariser <summary>
Created the tree successfully using DistributedTestPlan.jmx
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Configuring remote engine: 192.168.0.7
Configuring remote engine: 192.168.0.8
Connection refused to host: 192.168.0.8; nested exception is:

java.net.ConnectException: Connection timed out: connect

Failed to configure 192.168.0.8
Following remote engines could not be configured:[192.168.0.8]
Continuing without failed engines...
Starting remote engines
Starting the test @ Mon May 15 17:04:14 PDT 2017 (1494893054551)
Remote engines have been started
Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445
summary = 2 in 00:00:01 = 2.2/s Avg: 376 Min: 279 Max: 474 Err: 0 (0.00%)
Tidying up remote @ Mon May 15 17:04:16 PDT 2017 (1494893056800)
. end of run

Limitations

The limitations with JMeter in distributed testing are listed here:

It is quite expensive to set up dedicated hardware for performance testing on the
premises. A cloud-based distributed testing environment will provide a solution to
this limitation.

RMI cannot communicate across subnets without a proxy; therefore, neither
can JMeter.

Since JMeter sends all the test results to the controlling console, it is easy to saturate
the network. It is a good idea to use the Simple Data Writer to save the results and
view the file later with one of the graph Listeners.

A single JMeter client running on a 2-3 GHz CPU can handle 300-600 threads
depending on the type of test. (The exception is the web-services). XML processing
is CPU intensive and will rapidly consume all the CPU cycles. As a general rule,
performance of XML-centric applications is 4-10 times slower than applications
using binary protocols.

Conclusion

In this chapter, you learned to distribute load generation by using multiple machines, configuring remote
hosts, and verifying that the remote hosts have successfully run the test. You also learned about the
limitations of distributed testing using JMeter. In the next chapter, you will learn JMeter best practices that
will make you a more efficient user of J]Meter.
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CHAPTER 7

JMeter Best Practices

This chapter has examples, each illustrating a concept, feature, or a best practice of J]Meter.

At the end of this chapter, you'll have more insight into JMeter and understand little efficient techniques
that will help you write better and faster tests. It is not mandatory to read through this chapter, and if you
want to skip to next chapter, you can do so.

HTTP Request Defaults

Always use the HTTP Request Defaults configuration element in a test plan. The most important elements
are the Server Name or IP and Port Number.

This is the place to configure the proxy server information. This is also the place to store any REST API
key/values as request parameters.

To make the test plan more portable, you should use HTTP Request Defaults and populate the
Server Name or IP and Port Number fields with the server name and port information relevant to the test
environment. You should use relative URLs in the HTTP Requests field. This is a great advantage, as just by
changing the server and port number fields, you can re-target the test plan for multiple environments.

For example, say you have production servers hosted at http://www.xyz.com, company servers hosted
at test.xyz.com, and a developer environment in the intra-net at a private IP address. In such a scenario,
you can reuse the test plan by merely changing the Server Name or IP and Port Number options inside
HTTP Request Defaults (see Figure 7-1).
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HTTP Request Defaults

Name: .HTTP Request Defaults
%Commenls:

| Basic | Advanced

| -web Server Timeouts (milliseconds)
Server Name or [P: |Port Number: Connect: | Response:
[ HTTP Request
Implementation: ¥ | Protocol [http]: | | Content encoding:
Path:
Parameters |

Send Parameters With the Request:

Name Value | Encode? | Indude Equals?

Add Add from Clipboard

Proxy Server

Server Name or IP Port Number Username Password

Figure 7-1. HTTP defaults

Follow Redirects

Always enable the Follow Redirects option.

When you browse web sites or are using a web application, sometimes the browser redirects to a new
URL using the concept of URL redirection. This is also called URL forwarding. HTTP status codes 3XX are
used to indicate redirection.

When you add an HTTP Request Sampler to the test plan, the Follow Redirects flag is enabled by default.
You will see what happens when this flag is not checked in the following example.

Follow these steps or download FollowRedirectTestPlan. jmx.!

1. Create a test plan and give it a meaningful name, such as Follow Redirect Test.
2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/dt/info. Uncheck the Follow Redirects checkbox.

4. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

'https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_07/FollowRedirectTestPlan.jmx
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5. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree
(see Figure 7-2).

e % %

[Bl@l o » eKoo + =% [rree

v o Follow Redirect Test B
oy = Thread Group

¥ /* HTTP Request
O\ Response Assertion
+ View Results Tree Com.mentS'.
IS] WorkBondh Action to be taken after a Sampler error

MName: Thread Group

° Continue Start Next Thread Loop Stop Thread

Thread Properties
Number of Threads (users): 1

Ramp-Up Period (in seconds): 1
Loop Count: Forever 1

Delay Thread creation until needed
Scheduler

Figure 7-2. Follow redirect test

6. Save the test plan.

7. Run the test.

The results will be similar to those shown in Figure 7-3.

Search:

av

r
Text B > Assertion result

v € HTTP Request

o _ Assertion error: false
Assertion failure: true
Assertion failure message: Test failed: code expected to equal /

Case sensitive Regular exp. Search Reset

*===2= raceived : [[[302]]]
sx=x++ comparison: [[[200]]]
/

Figure 7-3. Assertion failures
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Observe the sampler results shown in Figure 7-4. The assertion failed as the response code was 302
instead of 200. Also note that the Location field in the Response Headers indicates the correct URL to be
http://localhost:8080/dt/newInfo.

-

Text |““ :
¢ @ HITP Request Thread Name: Thread Group 1-1
@ Response Assertion Sample Start 2017-05-15 21:00:10 PDT

Loadtime:; 20

Connect Time: 4

Latency: 20

Size in bytes: 154

Headers size in bytes: 154

Body size in bytes: 0

Sample Count: 1

Error Count: 1
| Data type ("text™|™din"|™):

[ Sampler result | Request | Response data |

I Response message: Found

Response headers:

HTTP/1.1 302 Found

| Date: Tue, 16 May 2017 04:00:10 GMT
Location: http:Mocalhost8080/dt/newlinfo
Content-Length: 0

Server: Jetty(9.3.7.v20160115)

Figure 7-4. Sampler results

Of course, the test will succeed when you select the Follow Redirects flag in the HTTP Request Sampler.

Note Itis a best practice to select the Follow Redirects flag. Also, it is equally important to add assertions
during test script development to make sure that we detect the failures.

Cookie Manager

Always use a cookie manager, as cookies are the most common mechanism for web applications to maintain
session state.
Consider the following use-case for placing an order from the Digital Toys Inc. web application.

1. Signin (user user1@dt.com, password user1).
Check Detail.

Choose Add To Cart.

Check out.

Add the billing/shipping address.

@ @ » w N

Add the credit card details.
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7. Placeyour order.
8. View the order history.
9. Signout.

One of the best features of J]Meter is the HTTP(S) Test Script Recorder. Let’s use it to record this use-case
by following these steps or downloading CookieManagerTestPlan. jmx.?

1. Create a test plan and give it a meaningful name, such as Cookie Manager Test.

2. Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Test Script Recorder. Choose Global Settings and then configure Port as 7070,
Test Plan Content, Target Controller as WorkBench > HTTP(S) Test Script
Recorder, and URL Patterns to Exclude as . *\. (css|js|ico|ttf|woff).\*

3. Click on the Start button.

4. Use the browser and follow the use-case steps to place an order on the Digital
Toys web application.

5. Click on test plan and go to Edit » Add » Threads (Users). Add Thread Group.

6. Select all recorded browser actions from WorkBench, and then drag and add
them as child elements of Thread Group.

7. Save the test plan.
8. Run the test.

9. Login to the Digital Toys Inc. web application and verify the order (see Figure 7-5).

Your Order History

QOrder Date: 2016-05-30
Status: Order Placed and Shipped

S. No. Product Name Price
1. Good Shot Camera $ 125.95
Total § 125.95
Continue Shopping

Copyright® 2016 - - All rights reserved.

Figure 7-5. Order History 1

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_07/CookieManagerTestPlan. jmx
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The process of recording the use-case created an order. After that, the JMeter test execution should have
created another order. However, looking under Order History, we only find one order. Why is the second
order missing? The JMeter test execution was not successful in placing an order because the session was not
maintained between requests. Let’s fix this by adding an HTTP Cookie Manager.

1. Now click on test plan and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

2.  Run the test.

3. Login to the Digital Toys Inc. web application and verify the order (see Figure 7-6).

Your Order History

Order Date: 2016-05-30
Status: Order Flaced and Shipped

S. No. Product Name Price
Good Shot Camera $ 125.95
Total $ 125.95

Order Date: 2016-05-30
Status: Order Flaced and Shipped

S. No. Product Name Price
Good Shot Camera $ 125.95
Total $ 125.95

Copyright® 2016 - - All rights reserved.,

Figure 7-6. Order history 2

4. Goto Order History under the Digital Toys Inc. web application and verify the
recently placed order. You will see that there were two orders placed.

Note It is a best practice to always use an HTTP Cookie Manager. It should be a child element of Thread
Group, as this will ensure that each thread is uniquely identified by the server.
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Cache Manager

The Cache Manager simulates a browser cache. You can make JMeter behave closer to a real browser by
including an HTTP Cache Manager.

JMeter is not a real browser. It does not execute JavaScript or render content. A typical web page has many
media files, such as images, video, audio, and script files. A good web page design includes headers that tell the
proxy servers and browsers to cache these resources so that they are downloaded from the origin the first time
and later fetched from the cache. The HTTP Cache Manager, if included, will cache the cache-able resources.

Each thread has its own cache and you can specify the limit on the cache size by configuring the Max
Number of Resources to Cache field. Setting this value too high will increase the memory required by JMeter
(see Figure 7-7).

HTTP Cache Manager
Name: [HTTP Cache Manager

Comments:

[_] Clear cache each iteration?

|| Use Cache-Control/Expires header when processing GET requests

Max Number of elements in cache 5000

Figure 7-7. Cache manager

JMeter Using Maven

Apache Maven is a popular build-management tool. It provides a standard method to build the software
executable and various other project artifacts. It provides a plugin mechanism to support additional tasks.
Inside pom.xml, add the following XML code snippet.?

<build>
<plugins>
<plugin>
<groupId>com.lazerycode. jmeter</groupId>
<artifactId>jmeter-maven-plugin</artifactId>
<version>1.10.1</version>
<executions>
<execution>
<id>jmeter-tests</id>
<phase>verify</phase>
<goals>
<goal>jmeter</goal>
</goals>

*https://github.com/Apress/pro-apache-jmeter/tree/master/Matam_Ch_07/jmeter-mvn-example
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</execution>
</executions>
</plugin>
</plugins>
</build>

Issue the following command in the CMD prompt to run the JMeter test.
c:\>mvn verify

Output will be similar to the following:

[INFO] Scanning for projects...

[INFO]

15100

[INFO] Building JMeter Maven Example 1.0-SNAPSHOT

15100

[INFO]

[INFO] --- maven-resources-plugin:2.6:resources (default-resources) @ jmeter-mvn-example ---
[WARNING] Using platform encoding (Cp1252 actually) to copy filtered resources, i.e. build

is platform dependent!
INFO] skip non existing resourceDirectory c:\github\jmeter-mvn-example\src\main\resources

INFO] No sources to compile

INFO]

INFO] --- maven-resources-plugin:2.6:testResources (default-testResources) @ jmeter-mvn-
example ---

[WARNING] Using platform encoding (Cp1252 actually) to copy filtered resources, i.e. build
is platform dependent!

[INFO] skip non existing resourceDirectory c:\github\jmeter-mvn-example\src\test\resources
[INFO]

[INFO] --- maven-compiler-plugin:3.1:testCompile (default-testCompile) @ jmeter-mvn-example ---
[INFO] No sources to compile

[INFO]

[INFO] --- maven-surefire-plugin:2.12.4:test (default-test) @ jmeter-mvn-example ---

[INFO] No tests to run.

[INFO]
[INFO] --- maven-jar-plugin:2.4:jar (default-jar) @ jmeter-mvn-example ---
[WARNING] JAR will be empty - no content was marked for inclusion!
[
[
[
[
[
[
[
[
[

[
[
[INFO] --- maven-compiler-plugin:3.1:compile (default-compile) @ jmeter-mvn-example ---
[
[
[

INFO]
INFO] --- jmeter-maven-plugin:1.10.1:jmeter (jmeter-tests) @ jmeter-mvn-example ---
INFO]

INFO) PERFORMANCE TESTS
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[debug] IMeter is called with the following command line arguments: -n -t c:\github\jmeter-
mvn-example\src\test\jmeter\GoogleSearch.jmx -1 c
:\github\jmeter-mvn-example\target\jmeter\results\20170515-GoogleSearch.jtl -d c:\github\
jmeter-mvn-example\target\jmeter -j c:\github\jmete
r-mvn-example\target\jmeter\logs\GoogleSearch. jmx.log

[info] Executing test: GoogleSearch.jmx

[debug] Creating summariser <summary>

[debug] Created the tree successfully using c:\github\jmeter-mvn-example\src\test\jmeter\
GoogleSearch.jmx

[debug] Starting the test @ Mon May 15 22:17:42 PDT 2017 (1494911862824)

[debug] Waiting for possible shutdown message on port 4445

[debug] summary = 1 in 1.2s = 0.8/s Avg: 440 Min: 440 Max: 440 Err: o (0.00%)
[debug] Tidying up ... @ Mon May 15 22:17:44 PDT 2017 (1494911864099)
[debug] ... end of run

[info] Completed Test: GoogleSearch.jmx

[INFO]

[INFO] Test Results:

[INFO]

[INFO] Tests Run: 1, Failures: 0

[INFO]
1500
[INFO] BUILD SUCCESS

[INFO] === - == oo o oo o oo o o oo o e e e e e
[INFO] Total time: 7.905 s

[INFO] Finished at: 2017-05-15T22:17:44-07:00

[INFO] Final Memory: 18M/223M
1500

Passing Variables Across Thread Groups

Sometimes, there is a need to pass information from one thread group to another. We can achieve this by
setting the JMeter Property value in one thread group and using its value in the other thread group.

Let’s assume that we need to extract the URL from the response of an HTTP Request located in Thread
Group A and use this value to update the server name or IP of HTTP Request belonging to the subsequent
Thread Group B.

Follow these steps or download PassingVariableTestPlan.jmx.*

1. Create a test plan and give it a meaningful name, such as Passing Variable
Test. Choose Test Plan and then check the Run Thread Groups Consecutively
(i.e. run groups one at a time) property (see Figure 7-8).

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_07/PassingVariableTestPlan.jmx

187


https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_07/PassingVariableTestPlan.jmx

CHAPTER 7 © JMETER BEST PRACTICES

@8 a 44 BB [+]=]%|[>]P® %
? a PassingVariable Test
¢ <0 Thread Group A Test Plan
¢ #° HTTP Request Name: ;Passmgvarianle Test
O, Response Assertion Comments:
¥ Regular Expression Extractor
? BeanShell PostProcessor User Defined Variables
¢ % Thread Group B Name

¢ #° HTTP Request
O, Response Assertion
~ View Results Tree
1] workBench

Add || Addfrom Clipboard || Delete

[¥] Run Thread Groups consecutively (i.e. run groups one at a time)
[_] Run tearDown Thread Groups after shutdown of main threads
[_] Functional Test Mode (i.e. save Response Data and Sampler Data)

Selecting Functional Test Mode may adversely affect performance.

r 1T 1
Add directory or jar to classpath | Browse.. || Delete || Clear

Library

Figure 7-8. Run thread groups consecutively

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the name as Thread Group A.

3. Click on Thread Group A and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as 1localhost, Port Number as 8080, and Path as /.

4. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

5. Click on the HTTP Request of Thread Group A and go to Edit » Add » Post
Processor. Add Regular Expression Extractor. Configure Reference Name as url,
Regular Expression as http:\/\/(.\*):8080\/, Template as $1$, Match No.(0
for Random) as 1, and Default Value as NONE (see Figure 7-9).
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ol [ (o]

¢ & Passing Variable Test
¢ <& Thread Group A
¢ 7 HTTP Request
O, Response Assertion

Regular Expression Extractor

HName: fﬁegular Expression Extraclor
C

* Regular Expression Extractor]
# BeanShell PostProcessor
¢ <& Thread Group B
¢ #* HTTP Request
O, Response Assertion
A View Resuilts Tree
K] workBench

~ Apply to:
) Main sample and sub-samples (® Main sample only ) Sub.samples only ' JMeter Variable !
Field to check
O Body O Body (unescaped) O BodyasaDocument O R {ead © Req Headers @ URL

Reference Name:
Regular Expression:

ud_
hitp:W(." )} 8080V

Template: :_515 1
Match No. (0 for Random): |1 |
Default Value: |NONE | ] use empty default value

Figure 7-9. Regular expression extractor

6. Click on HTTP Request of Thread Group A and go to Edit » Add » Post
Processor. Add BeanShell PostProcessor. Add this code to the Script text area:
${_setProperty(url, ${url})}.See Figure 7-10.

Clelal*[aal

MEEIRERERIND >,

9 & Passing Variable Test
¢ 40> Thread Group A
¢ /* HTTP Request

O Response Assertion _
? Regular Expression Extractor | -

BeanShell PostProcessor

Name: [EleanS hell PostProcessor

\Comments:

¥ Beanshell PostProcessor|

Reset bsh.Interpreter before each call

¢ <O Thread Group B
¢/ HTTP Request

~ View Results Tree
1] workgench

O, Response Assertion

Reset Interpreter: [True

Parameters to be passed to BeanShell (=> String Parameters and
Parameters:[

~ Script file (overrides script) —
| | File Name:|
|| [ Script (variables: ctx vars props prev data log)-

Script:

| 1 ${__setProperty(url,${url})}

Figure 7-10. BeanShell PostProcessor

7. Click again on the test plan and go to Edit » Add » Threads (Users). Add Thread
Group. Configure the name as Thread Group B.

8. Click on Thread Group B and go to Edit » Add » Sampler and add HTTP
Request. Configure Server Name or IP as ${__property(url)}, Port Number as
8080, and Path as / (see Figure 7-11).
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Helal°dl

B EENE S R LIRS

- g PassingVariable Test
¢ 40’ Thread Group A HTTP Request
¢ ¥ HTTP Request Name: |HTTP Request
O\ Response Assertion Comments:
¥ Regular Expression Extractor [ 1| ———
¥ BeanShell PostProcessor [FEame [ Advanced | :
¢ 40" Thread Group B Web Server : T 11!
P Server Name or IP: [_S{ property(url)} Port Number: [BUBO | c
| Response Assertion | HTTP Request :
+ View Results Tree .
K) workgench | Implementation: |:E] Protocol[http]:| |  Method: |GET
Path: ot |
[[] Redi Al y Follow Redi [#/] Use KeepAlive [_] Use multipartifon

Figure 7-11. Variable from first thread group

9. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

10. Click on test plan and go to Edit » Add » Listener. Add View Results Tree.
11.  Save the test plan.
12.  Run the test.

Results are shown in Figure 7-12.

=
®
=
4
=S
w ||
o
3|
4=
]
3 ||
w ||
= |
- ||
o[
2
=
®
@ ||
z
[N B
3
= |1
b F
[= 1
NI E
ol E

& HTTP Request

@ HTTP Request,

GET hitp:/localhost:8080/dt |
: [no cookies)

‘| Request Headers:

JiConnection: keep-alive

“IHost localhost 8080

“lluser-Agent Apache-HttpClient/4.5.2 (Java/1.8.0_111)

Figure 7-12. Variable substitution

The regular expression extractor extracts the URL and sets the URL variable, which is used by the
BeanShell PostProcessor to define an URL property. The URL property is accessible to the Thread Group B
and is de-referenced in the server or IP parameter of the HTTP request. You can see that URL variable has
been replaced by the actual value in the second Thread Group B.
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Running Parallel Thread Groups

In the real world, many users are performing different use-cases on the web application. To mimic this
behavior, JMeter has a way to run thread groups in parallel.
Follow these steps or download ParallelThreadGroupTestPlan. jmx.?

1. Create a test plan and give it a meaningful name, such as Parallel Thread
Group Test. Configure Test Plan and uncheck the Run Thread Groups
Consecutively (i.e. run groups one at a time) property if it'’s checked
(see Figure 7-13).

@ a 1A K DB| | +E|=]% > DB

9 & [Parallel Thread Group Test] |
¢ 4O Thread Group 1 Test Plan
# Sampler1 Name: [Parallel Thread Group Test
¢ <O Thread Group 2
2 Sampler2
¢ View Results Tree User Defined Variables

N WorkBench _ Name:

Comments:

| Add || Add from Clipboard

|| Run Thread Groups consecutively (i.e. run groups one at a time)
|| Run tearDown Thread Groups after shutdown of main threads

[_] Functional Test Mode (i.e. save Response Data and Sampler Data)

Selecting Functional Test Mode may adversely affect performance
Figure 7-13. Uncheck the Run Thread Groups Consecutively option

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure the name as Thread Group 1 and the Number of Threads (Users) as 5.

3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as /dt,
and Name as Sampler 1.

4. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Name as Thread Group 2 and Number of Threads (users) as 5.

5. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as /dt,
and Name as Sampler 2.

Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_07/ParallelThreadGroupTestPlan.jmx
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6. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
7. Save the test plan.
8. Runthe test.

The results are shown in Figure 7-14.

| E——
Text 'r: ( Sampler result | Request | Response data |

v ) Eamplem Size in bytes: 23130

& Sampler2 Headers size in bytes: 277

& Sampler1 Body size in bytes: 22853

) Sample Count: 1

& Sampler2 Error Count: 0

@ Sampler2 Data type (‘text’|"bin"|™): text

& Sampler 1 Response code: 200

© Sampler 1 Response message: OK

2 Sampler2

@ Sampler2 Response headers:

- HTTP/M.1 200 OK

@ Sampler 1 Date: Tue, 16 May 2017 05:01:51 GMT
Content-Type: text/html;charset=utf-8
Content-Language: en-US
Set-Cookie: JSESSIONID=80y840lx51a010qg5frztdwug
Expires: Thu, 01 Jan 1970 00:00:00 GMT
Transfer-Encoding: chunked
Server: Jetty(9.3.7v20160115)

Figure 7-14. Parallel Threads sampler results

You can conclude that the thread groups have executed in parallel, as the web requests for Sampler 1
have been intermixed with requests for Sampler 2.

Using External File for Parameterizing User Login

In the real world, several different users are normally logged into a web application performing various

operations. While doing performance testing, you'll want to mimic this behavior. This can be done using the

parameterization of the login page and providing an external CSV file, which consists of a list of users arranged in

columns, such as login-user and login-password. J]Meter provides the CSV Data Set Config option to achieve this.
Follow these steps or download CSVDataSetConfigTestPlan. jmx.®

1. Create atest plan and give it a meaningful name, such as Using External CSV Test.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (Users) as 5.

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_07/CSVDataSetConfigTestPlan.jmx

192


https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_07/CSVDataSetConfigTestPlan.jmx

CHAPTER 7 © JMETER BEST PRACTICES

3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, Path as
/user/signIn, and Method as POST.

4. Click on HTTP Request and go to Edit » Add » Config Element. Add CSV
Data Set Config. Configure Filename as users.csv, Variable Names (comma-
delimited) as username, password, Delimiter as, (see Figure 7-15).

I xlela] [+]=]%][»]»]
? g Exernal CSV Login Test |
¢ 4OF Thread Group CSV Data Set Config

¢ /¥ HTTP Request Name: [CSV Data Set Config

A Data Set Config ' Comments:

~. View Results Tree
1] workBench

«v

r Configure the CSV Data Source
Filename::users.csv
File encoding: ]
Variable Names (comma-delimited):\usemame password |
Delimiter (use "t' for tab): |
Allow quoted data?:|False

Recycle on EOF ?:|True

Stop thread on EOF ?:|False

Sharing mode: |All threads

Figure 7-15. CSV Data Set Config

5. Click on HTTP Request and configure Send Parameters with the Request, as
shown in Figure 7-16.

[ Parameters | BodyData | Files Upload

Send Parameters With the Request:

Name: Value
email ${username}
password S{password}

Figure 7-16. User login parameterization

6. Add the users.csv file to the same folder with these contents: user1@
dt.com,userl user2@dt.com,user2 user3@dt.com,user3 user4@dt.com,users
user5@dt.com,users.

7. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
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8. Save the test plan.
9. Run the test.

The results will be similar to those shown in Figure 7-17.

A

Text |v: Sampler result | Reguest | Response data
= = s L = =
@ HTTP Request {'GET http:/Nocalhost8080/dt?email=user3@dt com&password=user3
@ HTTP Request I
@ HTTP Request| ;ino cookies]

& HTTP Request

|Request Headers:
& HTTP Request 9

|Connection: keep-alive
{Host localhost:8080
IUser-Agent Apache-HttpClient/4.5.2 (Java/1.8.0_111)

Figure 7-17. CSV data set config sampler results

Customizing Properties

JMeter can be customized by configuring various properties. By default, these are loaded from the jmeter.
properties file. These can be overridden by a custom properties file.

It is a best practice to use your own custom properties file instead of modifying the jmeter.properties
file. The custom properties file can be specified by modifying the user.properties property in the jmeter.
properties file. By default, this property is set to user.properties.

The following snippet shows the custom properties being loaded from the my. properties file.

File: jmeter.properties

# Should IMeter automatically load additional IMeter properties? # File name to look for
(comment to disable) user.properties=my.properties

Monitor JMeter Resource Usage

It is a best practice to monitor JMeter resource usage to ensure that tests are executed properly.

The resource usage information can be obtained from JMeter logs or by using a special tool like
JVisualVM. This tool is shipped by default with JDK installation.

Refer to Chapter 8, “Troubleshooting JMeter,” to learn how to increase the HEAP size.

194


http://dx.doi.org/10.1007/978-1-4842-2961-3_8

CHAPTER 7 © JMETER BEST PRACTICES

Standard Test Plan Templates

JMeter provides standard templates; see Figures 7-18 and 7-19. Using this, you can create quick standard
test plans.

File Edit Search Run Options Help

P

Figure 7-18. Standard test plan

Eile Edit Search Run Options Help

Clglalcjalm @ e XEa)+/-]<[rp/@ 6| :

RJ Workgench [Test Plan

Reload templates

-~

[ 1%

Recording with Think Time
DBC Load Test
BeanShell Sampler
MongoDB Load Test —
Building a Web Test Plan
Configure vour browser so that it{Building an Advanced Web Test Plan

_ | |Building a SOAP WebService Test Plan |~
® the host of the machine tmarToms =17

® the port vou setup in TMeter Server Proxy

® JMeter Server Proxy po

Browser Configuration

B

[}

Useful links

]

et e

[l TIoTaTy

Figure 7-19. Standard test plan options
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Tip  It’s good to have quick layout of the test plan, but make sure that you are not bound to standard
templates and keep on innovating the test plan.

Conclusion

In this chapter, you learned few JMeter best practices that will help in keeping JMeter test scripts portable
and ensure accurate results. In the next chapter, you learn how to troubleshoot various JMeter issues while
developing JMeter test scripts.
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CHAPTER 8

Troubleshooting JMeter

This chapter explains how to troubleshoot common JMeter issues while developing JMeter test scripts.
At the end of this chapter, you should have a good idea of troubleshooting various issues while
developing JMeter scripts. It is a good idea to read this chapter unless you are an advanced user.

Ensure Permissions

For MacOS/Linux users, after installation, make sure that JMeter has the proper execute permissions. If
you installed using an installer or expanded from a compressed tar (.tgz), then files will have the execute
permission. However, if you have unzipped the binary distribution, the execute permission is not set.

On MacOSX/Linux, issue the following command.

cd <IMeter Installation Folder> cd bin chmod +x jmeter

Log File

The most obvious and important place to look for errors is in the log file. By default, the name of the log file is
jmeter.log and is created in the directory in which you start J]Meter. If you don’t have write permissions on
this directory, JMeter prints a FileNotFound error on the console. This issue occurs mostly with the MacOS
and Linux systems. You will see the following error if that’s the case.

$ 1s -1d .
dr-x------ @ 12 saimatam staff 408 Nov 18 22:32 .
$ jmeter

Writing log file to: /usr/local/apache-jmeter-3.0/ jmeter.log log file=jmeter.log java.
io.FileNotFoundException: jmeter.log (Permission denied) [log_file-> System.out] 2016/06/23
10:29:06

INFO - jmeter.util.JIMeterUtils: Setting Locale to en _US 2016/06/23 10:29:06

INFO - jmeter.JIMeter: Loading user properties from: /usr/local/apache-jmeter-3.0/bin/user.
properties 2016/06/23 10:29:06

INFO - jmeter.JMeter: Loading system properties from: /usr/local/apache-jmeter-3.0/bin/
system.properties 2016/06/23 10:29:06

INFO - jmeter.JMeter: Copyright (c) 1998-2016 The Apache Software Foundation 2016/06/23
10:29:06

INFO - jmeter.JIMeter: Version 3.0 11743807

© Sai Matam and Jagdeep Jain 2017 197
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Sometimes, you'll want to specify a different name or a different directory for the log file. This is useful
when you want to specify a custom directory for managing logs.
You can specify a different log file name or path by:

e  Specify the -j option on the command line.
e Specify the log_file property in the jmeter.properties file.
In the following example, you specify the log file as mylogfile.
$ jmeter -j mylogfile

$ more mylogfile 2015/11/18 23:00:09 INFO - jmeter.util.IMeterUtils: Setting Locale to
en_US

Log Level

By default, the JMeter logging level is set to INFO. However, you can change this to one of the following
values: FATAL_ERROR, ERROR, WARN, INFO, and DEBUG.

The log level is predefined in the jmeter.properties file. Alternately, use the L option on the command
line to specify the log level at the root level, as shown here.

jmeter -LDEBUG
Use the -L option on the command line to specify the log level at the package level, as shown here.
jmeter -Llog_level.jmeter.engine=DEBUG

In the jmeter.properties file, configure the log level by setting the properties. To specify the log level at
the root level, use the following property:

File: jmeter.properties
log_level.jmeter=INFO

The level of logging for a package or individual class can be set by using the following format. Make sure
that org.apache has been removed from the package name. The class name is optional.

log_level.[package_name].[classname]=[PRIORITY_LEVEL]
File: jmeter.properties
jmeter -Llog level.jmeter.engine=DEBUG

The package names for the log levels are as follows:
File: jmeter.properties

log_level.jmeter=INFO

log level.jmeter.junit=DEBUG

log level.jmeter.control=DEBUG
log_level.jmeter.testbeans=DEBUG
log_level.jmeter.engine=DEBUG
log_level.jmeter.threads=DEBUG
log level.jmeter.gui=WARN
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log level.jmeter.testelement=DEBUG

log level.jmeter.util=WARN
log_level.jmeter.protocol.http=DEBUG
log_level.jmeter.protocol.http.control=DEBUG
log level.jmeter.protocol.ftp=WARN
log_level.jmeter.protocol.jdbc=DEBUG

log level.jmeter.protocol.java=WARN

log level.jmeter.testelements.property=DEBUG

Note that jorphan is a root-level package and uses the following to set its log level.
log_level.jorphan=INFO

You can specify a different log file for different categories using log_file.

[category]=[filename], where category is equivalent to the package/class name with org.apache
omitted.

For example, to capture the logs from jmeter.engine into a file, you use the following property.

log file.jmeter.engine=mylogs engine.txt

HTTP Protocol Logs

HTTPClient is an open source Java library used to start HTTP connections. This is the core of the HTTP
Request Sampler. HTTPClient was developed under the Apache Software Foundation. Apache and Commons
HTTPClient uses the same logging as JMeter. So if you enable debug logging on the HTTPClient, logs will be
captured under the JMeter log file.

To debug specific issues, you may want to configure the HTTPClient to generate DEBUG logs.

log level.jmeter.protocol.http=DEBUG
log_level.jmeter.protocol.http.control=DEBUG

You may also want to isolate these logs from the regular logs. To specify a separate file, you can use the
following:

log_file.jmeter.protocol.http=mylogs http.txt

GUI Logs

When JMeter starts in GUI mode, you'll find a Log Viewer panel at the bottom of the window. Initially, it may
not be visible and can be enabled by a toggle. Click on the exclamation mark on a yellow triangle icon in the
top-right corner of the toolbar.

Open LogViewerPanelTest. jmx.!

Run the test and observe the log viewer panel (see Figure 8-1).

'https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_08/LogViewerPanelTest.jmx
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X| DA [+]=[% PP % CAE IR IR SIREE IRV
View Results Tree 0
Name: w\'. Results Tree
Comments:

Write results to file / Read from file
Fllenamel | Browse jLogmisp(ayOnly: [_lErrors [ | Successes Configure
— p— 1T 1
Search: ! | [] Case sensitive [ ] Regular exp Search |I Reset
Text :v: -Sélrnpler!esult [ _!_I_e_c_l_uest _' R_egpyl_is_e dat_g_'_ L
@ HTTP Request| Response code: 200 - Tl
& HTTP Request Response message: OK
@ HTTP Request
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HTTP/M.1 200 OK
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Content-Type: texthtmi;charset=ut-8

Content-Language: en-US —l I

© HTTP Request
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e

5 2017/05/16 14:22:50@ INFO - jmeter.engine.Standard)MeterEngine: Starting ThreadGroup: 1 : Thread Group bud|

2017/05/16 14:22:50 INFO - jmeter.engine.Standard)MeterEngine: Starting 1 threads for group Thread Group.

2017/05/16 14:22:50 INFO - jmeter.engine.StandardlMeterEngine: Thread will continue on error

¢ 2017/05/16 14:22:50 INFO - jmeter.threads.ThreadGroup: Starting thread group number 1 threads 1 ramp-up 1 perThread lm.L‘
J
i

5 2017/05/16 14:22:50 INFO - jmeter.threads.ThreadGroup: Started thread group number 1

10 2017/05/16 14:22:50 INFO - jmeter.engine.StandardIMeterEngine: All thread groups have been started
11 2017/05/16 14:22:50 INFO - jmeter.threads.)MeterThread: Thread started: Thread Group 1-1

2 2017/05/16 14:22:5@ INFO - jmeter.protocol.http.sampler.HTTPHCAbstractImpl: Local host = msys-PC
2017/05/16 14:22:50 INFO - jmeter.protocol.http.sampler.HTTPHCAImpl: HTTP request retry count = @
2017/05/16 14:22:54 INFO - jmeter.threads.IMeterThread: Thread is done: Thread Group 1-1

15 2017/05/16 14:22:54 INFO - jmeter.threads.)MeterThread: Thread finished: Thread Group 1-1
6 2017/05/16 14:22:54 INFO - jmeter.engine.Standard)MeterEngine: Notifying test listeners of end of test
17 2017/05/16 14:22:54 INFO - jmeter.gui.util.IMeterMenuBar: setRunning(false,*local*)

+f = 1 o

Figure 8-1. Log viewer panel

There is a jmeter.loggerpanel.display property in the jmeter.properties file. The default value is
false. This determines if the Log Viewer Panel is initially displayed or hidden. Regardless of the value, you
can click on the Toggle button in the Toolbar to enable/disable it.

We usually run JMeter in GUI mode during development and debugging of the test plan. GUI mode is
not used when generating performance metrics for real use.

Clear GUI Logs

Asyou have seen in the previous section, after running the tests, you can see the logs by enabling the Log
Viewer. If you have added listeners like Aggregate, View Results Tree, and other graphs, then after running the
tests, these listeners will show the results. It would be good to clear these logs; navigate to Run » Clear or
Clear All to clear the logs.

Remote Host Exception

While using Linux VMs and starting remote hosts, you may get an error saying java.RMI.RemoteException:
Cannot Start. <vm hostname> is loopback address. This is because under the jmeter.properties file,
remote_hosts issetto127.0.0.1.
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remote _hosts=127.0.0.1
#iremote_hosts=localhost:1099,localhost:2010

And in the /etc/hosts file, the same 127.0.0.1 is set to localhost.

127.0.0.1 localhost
127.0.1.1 jagdeep-vmol

After removing the 127.0.0.1 localhost line from /etc/hosts, you will be able to start the remote
jmeter-server.
There is another solution. Before starting jmeter-server, execute the following command.

$ export RMI_HOST_DEF=-Djava.rmi.server.hostname=<vm hostname>

After doing either of these two things, we will be able to start the remote jmeter-sever properly.
This will not be a problem if you are using Windows, as the file C: \Windows\System32\Drivers\etc\
hosts is commented.

Connect Exception

If one or more of the remote hosts are not reachable by the client, you will see the following message java.
net.ConnectException: Operation timed out.Perhaps they have not yet booted up or they are shut
down, in which case, when we trigger the test, it will fail.

For this example, we used FirstTestPlan. jmx.?

C:\>jmeter -n -t FirstTestPlan.jmx -R 192.168.0.7:1234,192.168.0.8:1234

Writing log file to: jmeter.log

Creating summariser <summary>

Created the tree successfully using FirstTestPlan.jmx

Configuring remote engine: 192.168.0.7:1234

Connection refused to host: 192.168.0.7; nested exception is:
java.net.ConnectException: Connection refused: connect

Failed to configure 192.168.0.7:1234

Configuring remote engine: 192.168.0.8:1234

Connection refused to host: 192.168.0.8; nested exception is:
java.net.ConnectException: Connection timed out: connect

Failed to configure 192.168.0.8:1234

Stopping remote engines

Remote engines have been stopped

Error in NonGUIDriver java.lang.RuntimeException: Following remote engines could not be

configured:[192.168.0.7:1234,

192.168.0.8:1234]

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_03/FirstTestPlan.jmx
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In the first case, when remote hosts are still booting up, JMeter has a property to wait for some time and
then trigger the test. You can set how many retries JMeter has to make and how much retry delay it has to
wait before starting the test.

By default, client.triesissetto 1 and client.retries delay is setto 5000 milliseconds.
Uncomment these properties and rerun the test.

# When distributed test is starting, there may be several attempts to initialize

# remote engines. By default, only single try is made. Increase following property
# to make it retry for additional times

client.tries=1

# If there is initialization retries, following property sets delay between attempts
client.retries_delay=5000

JMeter has a property to skip the remote hosts if they are not reachable and continue the test with the rest.
Update client.continue_on_fail to true under the jmeter.properties file.

# When all initialization tries was made, test will fail if some remote engines are failed
# Set following property to true to ignore failed nodes and proceed with test
client.continue on_fail=true

Run the test again. It will skip the unreachable host.

C:\>jmeter -n -t FirstTestPlan.jmx -R 192.168.0.7,192.168.0.8

Writing log file to: jmeter.log

Creating summariser <summary>

Created the tree successfully using FirstTestPlan.jmx

Configuring remote engine: 192.168.0.7

Configuring remote engine: 192.168.0.8

Connection refused to host: 192.168.0.8; nested exception is:
java.net.ConnectException: Connection timed out: connect

Failed to configure 192.168.0.8

Following remote engines could not be configured:[192.168.0.8]

Continuing without failed engines...

Starting remote engines

Starting the test @ Mon May 15 17:04:14 PDT 2017 (1494893054551)

Remote engines have been started

Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445

summary = 2 in 00:00:01 = 2.2/s Avg: 376 Min: 279 Max: 474 Err: 0 (0.00%)

Tidying up remote @ Mon May 15 17:04:16 PDT 2017 (1494893056800)

... end of run

Solving Proxy Servers Problems

Sometimes, corporate networks have web proxy servers. Web traffic originating from inside the corporate
network must go through the web proxy servers. One purpose is to conserve bandwidth by allowing only
certain URLs or media types. The other important reason is security; unauthorized users or guests are
prevented from connecting to the web by the username/password mechanism (see Figure 8-2).
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HTTP Request Defaults
Name: [HTTP Request Defaults

Comments:

[‘Basic | Advanced |
Web Server Timeouts (milliseconds)
Server Name or IP: |Port Number: Connect: Response:

HTTP Request

Implementation: w | Protocol [http]: | Content encoding:

path: |
: Parameters

Send Parameters With the Request:

Name Value Encode? | Include Equals?

Add Add from Clipboard

Proxy Server

Server Name or IP: |MyCorpProxy Port Number: (8080 Usemame myusername | Password (eoees

Figure 8-2. Proxy server configuration in HTTP request defaults

JMeter provides a simple way to specify proxy server details. This property is present in the HTTP
Request Defaults component. If the JMeter test does not already have the HTTP Request Defaults component,
add one under the Thread Group and apply it to the entire test plan.

Specify the Proxy Server details: Server Name or IP and Port Number.

Specify the username/password if the proxy server needs it. JMeter requests can now go through the

proxy.
In Figure 8-2, the Proxy Server details are set as follows:

e  Server Name or IP is set to MyCorpProxy
e Username is set to myusername
e  Password is set to mypass

If you're using the command line and there is no username and password, leave them blank.
jmeter -H proxyserver -P 7000

If you're using the command line and the proxy server needs the username and password to
authenticate, you use these additional parameters:

jmeter -H proxyserver -P 7000 -u username -a password
If you want to bypass the proxy and contact hosts directly, you can set the -N option as shown here:
jmeter -H proxyserver -P 7000 -u username -a password -N directHost

You can also use --proxyHost, --proxyPort, --username,and --password instead of -H, -P, -u, and -a.
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HTTP Basic Authentication

As the title indicates, HTTP Basic Authentication is a very simple authentication mechanism used by the
web server and the browser to secure access to URLs and resources. This does not need cookies, sessions,
or login forms. The protocol is for the browser to send the username and password encoded in a variant of
Base64 (RFC2045). This is not encrypted but merely encoded. It is straightforward to decode this. This is
insecure, much like exchanging the username and password in plain text!

The protocol mechanism can be explained as follows:

1. The browser requests an URL or resource protected by the Basic Authentication
mechanism.

2. The server responds with an HTTP status code of 401, which indicates an
unauthorized request.

3. The server then responds with the WWW-Authenticate field in the header. For
example:

WWW-Authenticate: Basic realm="abcd_m3VKxodZ2YM9:"

4. The client displays a dialog to the user to collect the necessary username and
password, as shown in Figure 8-3.

« C A7 localhost-B080/admin o I -

Authentication Required

The server http:/flocalhost:8080 requires a username and
password. The server says: adminRealm

User Name:

Password:

Cance Log In

Figure 8-3. Authentication dialog displayed by the browser

5. The browser then encodes the string username: password using a variant of
Base64-encoding (RFC2045) and sends it in an HTTP header field to the server.

6. The server authenticates and allows the request.

7. All the subsequent requests from the browser need to include the
username:password encoding in the HTTP Request.
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Using HTTP Header Manager

If the web application requires authentication, you can use the HTTP Header Manager to accomplish this.

Let’s illustrate this with an example on how you should configure the HTTP Header Manager to run

JMeter test scripts successfully.
Follow these steps or download HeaderManagerTestPlan. jmx.?

1.

6.
7.
Now you need to configure the name and value for the Headers Stored in Header Manager option.

1.

Create a test plan and give it a meaningful name, such as Header Manager Test
Plan.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Header Manager.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /
admin.

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

Save the test plan.

In the CMD prompt, issue the following command to encode the user : password
string into the Base64 format.

echo -n "admin:admin" | base64 YWRtaW46YWRtaW4=

The string is admin:admin because the username and password are admin.

Add a header with the name of Authorization and a value of BASIC
YWRtaW46YWRtaW4=, where YWRtaW46YWRtalW4= is the Base64-encoding obtained
from the previous step (see Figure 8-4).

HTTP Header Manager

Name: HTTP Header Manager

Comments:
Headers Stored in the Header Manager

Name: Value

\Authorization |BASIC YWRtaW46YWRtaW4=

Figure 8-4. Header manager

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_08/HeaderManagerTestPlan. jmx
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3. Runthe JMeter test. It should be able to authenticate successfully.

Using the HTTP Authorization Manager

If the web application requires authentication, you can also use the HTTP Authorization Manager to
accomplish this.

Let’s illustrate this with an example of how you should configure the HTTP Authorization Manager to
run JMeter test scripts successfully.

Follow these steps or download AuthorizationManagerTestPlan. jmx.*

1. Create a test plan and give it a meaningful name, such as Authorization
Manager Test Plan.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Config Element and add HTTP
Authorization Manager. Configure Username as admin and Password as admin.
The Base URL may be configured based on the scope and the need. It is okay to
omit the Domain and Realm. Leave the Mechanism as BAISC_DIGEST
(see Figure 8-5).

HTTP Authorization Manager
Name: |HTTP Authorization Manager
Comments:

Options

[_] Clear auth on each iteration?

Authorizations Stored.in the Authaorization Manaaer

Base URL Username Password Domain Realm | l.1echan1$m_ I
|BASIC_DIGEST _ J|

admin sseee

Figure 8-5. Authorization manager configuration

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as
/admin.

5. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

6. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
7. Save the test plan.

Run the JMeter test. It should be able to authenticate successfully.

‘https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_08/AuthorizationManagerTestPlan.jmx
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Debug Test Faster

Prior to JMeter 3.0, we had to configure the thread group before you could run the test. With JMeter 3.0, you
can run the test with a Validate menu option provided with the thread group.

The Validate menu option executes the specified thread group with a single thread and you can check
the results quickly without having to configure thread group. This option is handy for debugging tests prior
to the final run.

Let’s illustrate this with an example of how you can use thread group Validate option.

Follow these steps or download ThreadGroupValidateTestPlan. jmx.?

1.

Create a test plan and give it a meaningful name, such as thread group Validate
Test Plan.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (Users) to 10 and Ramp-Up Period (in seconds)
to 10.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and Path as /dt.

Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Response Field to Test as Response Code, Pattern
Matching Rules as Equals, and Patterns To Test as 200.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Save the test plan.

Right-click on Thread Group and click on Validate (see Figure 8-6).

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_08/ThreadGroupValidateTestPlan.jmx
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Figure 8-6. Thread group validate

8. Click on View Results Tree. You will observe that the test has been executed with
a single thread even though it was configured with 10 threads.

There are two more options introduced with JMeter 3.0; Start and Start No Pause. These two options
provide a shortcut to execute threads individually. The only difference between these two menu options is
that with the latter, Timer if Configured in the thread group are skipped and the thread will run without any
manual pauses.

These two options are useful when the test has multiple thread groups and you are still refining it. You
can use these options to verify individual thread groups selectively.
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Out of Memory Error

When JMeter exhausts its memory, you will notice the java.lang.0OutOfMemoryError error in the logs.

C:\> jmeter -n -t DTPerformanceDashBoardTestPlan.jmx -1 dt-pd.jtl -e -o C:\tmp\pd\
Writing log file to: jmeter.log

Creating summariser <summary>

Created the tree successfully using DTPerformanceDashBoardTestPlan. jmx

Starting the test @ Tue July 12 22:25:42 IST 2016 (1468342542968)

Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445

summary + 192 in 00:00:17 = 11.4/s Avg: 11 Min: - Max: 187 Err: 0 (0.00%) Active: 46
Started: 46 Finished: 0

summary + 763 in 00:00:30 = 25.5/s Avg: 14 Min: - Max: 622 Err: 0 (0.00%) Active: 136
Started: 136 Finished: 0

summary = 956 in 00:00:47 = 20.4/s Avg: 13 Min: - Max: 622 Err: 0 (0.00%)

summary + 1474 in 00:00:30 = 49.2/s Avg: 20 Min: - Max: 428 Err: 0 (0.00%) Active: 226
Started: 226 Finished: 0
summary = 2430 in 00:00:17
summary + 2000 in 00:00:30
Started: 300 Finished: 0
summary = 4430 in 00:01:47 = 41.3/s Avg: 88 Min: - Max: 1536 Err: 0 (0.02%)
java.lang.OutOfMemoryError: GC overhead limit exceeded

Dumping heap to java pid63753.hprof ...

Heap dump file created [127430909 bytes in 3.941 secs]

31.6/s Avg: 17 Min: - Max: 622 Err: 0 (0.00%)
65.6/s Avg: 174 Min: - Max: 1536 Err: 1 (0.05%) Active: 300

You can monitor the memory and CPU usage of JMeter using JVisualVM. This tool is shipped with the
JDK installation, by default.
The JVisualVM screen shown in Figure 8-7 shows excessive CPU and memory usage by JMeter.

org.apache.jmeter.NewDriver (pid 6375
Monitor < CPU ¥ Memory Classes Threads

Uptime: 9 min 11 sec

CcPy % | Heap | Metaspace x

CPU usage: 10.6% GC activity: 3.0% Size: 111,149,056 B Used: 74,998,552 B
£ Max: 111,149,056 8

RN

" 1 u

B CPU usage B CC activity B Heap size B Used heap

Figure 8-7. JVisual VM screen
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To increase the HEAP memory for JMeter, specify it using the JVM_ARGS environment variable before
starting JMeter. Enter this command in CMD prompt:

set JUM_ARGS="-Xms1024m -Xmx1024m"
C:\> jmeter

Conclusion

In this chapter, you learned to troubleshoot various common errors while working with JMeter test scripts.
In the next chapter, you will learn about JMeter plugins and learn how to use them in your test plan for
monitoring and generating good looking reports.
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JMeter Plugins

This chapter introduces JMeter plugins, which are developed as a part of Google Code (JP@GC). They are
useful in analyzing performance test results and displaying beautiful graphs. We will illustrate the use of
PerfMon and jp@gc, the PerfMon Metrics Collector, with the help of an example.

At the end of this chapter, you will understand JMeter plugins, including how to install them and use
them in test plans. You will also able to develop and run test plans and export monitoring reports. Those
who are already familiar with JMeter plugins can proceed to the next chapter.

Although JMeter generates very useful performance metrics, it does not have good visualizers and visually
appealing graphs. JMeter Plugins at Google Code (JP@GC) closes this gap and offers several plugins that
generate elegant graphs which help you visualize the performance test results. Additionally, JP@GC provides
plugins that extend JMeter functionality with new config elements, timers, pre-processor,
post-processor, assertions, listeners, and logic controllers.

For more details, look at JP@GC Standard Documentation.!

Each JP@GC plugin has a Help on This Plugin link, which navigates to the Wiki page.? It also has an
active community. You can also contact the people on the forum on the Mailing List.?

Each JP@GC plugin provides a rich set of options to customize the generation of pleasing graphs to
meet a variety of needs.

PerfMon

During performance testing, it is important to know the health of the servers hosting the web application
under test. To address this, the PerfMon package supports server/cluster monitoring. Using this, you can
monitor CPU, memory, swap, disk I/0O, and network performance on all platforms. See Figure 9-1.

'http://jmeter-plugins.org/wiki/Start/
*http://jmeter-plugins.org/wiki
*https://groups.google.com/forum/#! forum/jmeter-plugins

© Sai Matam and Jagdeep Jain 2017 211
S. Matam and J. Jain, Pro Apache JMeter, DOI 10.1007/978-1-4842-2961-3_9


http://jmeter-plugins.org/wiki/Start/
http://jmeter-plugins.org/wiki
https://groups.google.com/forum/#!forum/jmeter-plugins

CHAPTER 9 * JMETER PLUGINS

Web Server

Cluster Cluster Cluster

Sewerw ] Server

meni N mew [ LR e
\ / " 2

JMeter machine

Figure 9-1. The server agent

To write this book, we used JMeter 3.0 and ServerAgent 2.2.1.
ServerAgent provides over 75 separate metrics, including CPU, memory metrics per-process, and custom
metrics for measuring things such as file sizes, database row counts, Java heap sizes, and garbage collection time.

Download the Plugin

Download ServerAgent from the URL’ and set it up on the web application host.
Unzip ServerAgent-2.2.1.zip into a preferred folder. We downloaded it into the
C:\ServerAgent-2.2.1 folder.

C:\ServerAgent-2.2.1>dir
Volume in drive C has no label.
Volume Serial Number is DA32-01EE

Directory of C:\ServerAgent-2.2.1

05/15/2017 10:36 PM <DIR>
05/15/2017 10:36 PM <DIR>

‘http://jmeter-plugins.org/downloads/file/ServerAgent-2.2.1.zip
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02/25/2013 04:48 PM 10,821 CMDRunner.jar
05/15/2017 10:36 PM <DIR> 1lib
02/25/2013 04:14 PM 85,433 LICENSE
02/25/2013 04:47 PM 62,848 ServerAgent.jar
02/25/2013 04:14 PM 63 startAgent.bat
02/25/2013 04:14 PM 74 startAgent.sh

5 File(s) 159,239 bytes

3 Dir(s)  7,551,549,440 bytes free

C:\ServerAgent-2.2.1>

Start the PerfMon Agent

To run the PerfMon agent, you will need JRE 1.4 or greater. PerfMon also gives you an option to run the agent
in a specific JRE. Create a JRE folder under the root folder of the server agent and copy the JRE. Edit the
startAgent.bat or startAgent.sh file and set the JRE path.

C:\ServerAgent-2.2.1>type startAgent.bat
@echo off
java -jar %0\..\CMDRunner.jar --tool PerfMonAgent %*

Start the agent using the following command.

C:\ServerAgent-2.2.1>startAgent.bat

INFO  2017-05-15 22:40:13.101 [kg.apc.p] (): Binding UDP to 4444

INFO  2017-05-15 22:40:14.099 [kg.apc.p] (): Binding TCP to 4444

INFO 2017-05-15 22:40:14.101 [kg.apc.p] (): JP@GC Agent v2.2.0 started

By default, it opens UDP and TCP connections on port 4444, which are used to connect to JMeter to
collect metrics. Console output indicates that the JP@GC server agent has been started successfully.

To start the server agent on a different port, specify the same on the command line.

The command-line options are --udp-port and --tcp-port.

C:\ServerAgent-2.2.1>startAgent.bat --udp-port 1234 --tcp-port 1234
INFO  2017-05-15 22:42:18.876 [kg.apc.p] (): Binding UDP to 1234
INFO  2017-05-15 22:42:19.874 [kg.apc.p] (): Binding TCP to 1234
INFO  2017-05-15 22:42:19.876 [kg.apc.p] (): JP@GC Agent v2.2.0 started

In the logs, you can see that UDP is bound to port 1234 and TCP is bound to 1235.
To stop the server agent, use this command:

C:\ServerAgent-2.2.1>startAgent.bat --auto-shutdown
Use the --sysinfo option to view available system objects.

C:\ServerAgent-2.2.1>startAgent.bat --sysinfo

INFO  2017-05-15 22:45:09.385 [kg.apc.p] (): *** Logging available processes ***

INFO  2017-05-15 22:45:09.475 [kg.apc.p] (): Process: pid=2080 name=taskhost.exe
args=taskhost.exe

INFO 2017-05-15 22:45:09.477 [kg.apc.p] (): Process: pid=8980 name=dwm.exe
args=C:\Windows\system32\Dwm.exe

INFO 2017-05-15 22:45:09.478 [kg.apc.p] (): Process: pid=7572 name=explorer.exe
args=C:\Windows\Explorer.EXE
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INFO 2017-05-15 22:45:09.479 [kg.apc.p] (): Process: pid=6280 name=igfxem.exe
args=igfxEM.exe

INFO  2017-05-15 22:45:09.480 [kg.apc.p] (): Process: pid=6804 name=igfxhk.exe
args=igfxHK.exe

INFO  2017-05-15 22:45:09.481 [kg.apc.p] (): Process: pid=8640 name=igfxtray.exe
args=igfxTray.exe

INFO  2017-05-15 22:45:10.204 [kg.apc.p] (): Network interface: iface=eth35 addr=0.0.0.0
type=Ethernet

INFO  2017-05-15 22:45:10.207 [kg.apc.p] (): *** Done logging sysinfo ***

INFO 2017-05-15 22:45:10.210 [kg.apc.p] (): Binding UDP to 4444

INFO  2017-05-15 22:45:11.212 [kg.apc.p] (): Binding TCP to 4444

INFO  2017-05-15 22:45:11.217 [kg.apc.p] (): IP@GC Agent v2.2.0 started

You can use --loglevel parameter to set the level of logging. The log levels available are INFO, ERROR,
WARNING, and DEBUG.

C:\ServerAgent-2.2.1>startAgent.bat --loglevel DEBUG

DEBUG  2017-05-15 22:47:19.760 [kg.apc.p] (): Start accepting connections

INFO  2017-05-15 22:47:19.823 [kg.apc.p] (): Binding UDP to 4444

INFO  2017-05-15 22:47:20.824 [kg.apc.p] (): Binding TCP to 4444

INFO 2017-05-15 22:47:20.825 [kg.apc.p] (): JP@GC Agent v2.2.0 startedConfigure PerfMon
Metrics Collector

You can download JMeter standard plugins from the JMeter Plugins web page.®
Extract the plugin into the apache- jmeter-3.0 root folder and execute the command as given. You will
find the latest extracted files, as shown here.

c:\apache-jmeter-3.0\1lib\ext>dir /0:-D
Volume in drive C has no label.
Volume Serial Number is DA32-01EE

Directory of c:\apache-jmeter-3.0\lib\ext

05/14/2016 11:47 AM 106 readme.txt

10/12/2015 10:07 AM <DIR>
10/12/2015 10:07 AM <DIR> .
10/12/2015 10:07 AM 10,782 CMDRunner.jar
10/12/2015 10:07 AM 1,262,178 IMeterPlugins-Standard.jar
06/17/2015 09:47 AM 95 JMeterPluginsCMD.sh
06/17/2015 09:47 AM 68 TestPlanCheck.bat
06/17/2015 09:47 AM 100 TestPlanCheck.sh
06/17/2015 09:47 AM 63 IMeterPluginsCMD.bat

22 File(s) 4,387,697 bytes

2 Dir(s) 7,541,547,008 bytes free

c:\apache-jmeter-3.0\1lib\ext>

*http://jmeter-plugins.org/downloads/file/IMeterPlugins-Standard-1.3.1.zip
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You can configure this plugin by using the following example.
Follow these steps or download PerfMonPluginTestPlan. jmx:®

1.
2.

Dea °kdKl Xoal+l =]~ »»

Create a test plan and give it a meaningful name, such as PerfMon Plugin Test.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (users) as 400 and Loop Count to 100.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Path as /user/signIn and Method as POST.

Click on HTTP Request and under Parameters, add Name/Value as
email/user1@dt.com. Add another row and configure password/user1.

Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Path as /user/signOut and Method as HEAD.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

Click on Thread Group and go to Edit » Add » Listener. Add jp@gc - PerfMon
Metrics Collector (see Figure 9-2).

JMETER PLUGINS

# HTTP Request
+ Ip@gc - PerfMon Metrics Collector

K] workBench

¢ @ PeriMon Plugin Test
¢ ‘O Thread Group| Thread Group
2% HTTP Cookie Manager Name: ;]'p_rgagG_r_ou_p
2% HTTP Request Defaults Comments:
Z#" HTTP Request Action to be taken after a Sampler error

¢ View Results Tree _
; Thread Properties

Number of Threads (users): '400
Ramp-Up Period (in seconds): _'100
Loop Count: [ | Forever |1

|_| Delay Thread creation until needed

[_] Scheduler

Figure 9-2. PerfMon plugin test

@ Continue (O Start Next Thread Loop

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_09/PerfMonPluginTestPlan. jmx
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10. Click on jp@gc - PerfMon Metrics Collector. Configure Servers To Monitor by
clicking the Add Row button. Configure HOST/ IP as localhost, Port as 4444,
and Metric to Collect as CPU (change it to meet your requirements).

11.  Click again on the Add Row button to set Metric to Collect for Memory.
12.  Save the test plan.

13.  Start the server agent if it was not started earlier.

14. Run the test.

The results will be similar to those shown in Figure 9-3.

jp@gc - PerfMon Metrics Collector

Name: Lg@gc- PerfMon Metrics Collector

Comments:
@ Help on this plugin

Servers to Monitor (ServerAgent must be started, see help)

Host/IP Port  |Metric to collect Metric parameter (see help)
localhost 4444 |CPU
localhost 4444 |Memory
| Add Row l Copy Row Delete Row ‘

Write results to file /| Read from file

Fi!ename‘ ‘ Browse... ILongispIayOnly: [ ]Errors [ ] Successes

I" @ =l v rowsl ’ Settings

M iocalhost CPU M Iocalhost Memory
99
90

81
72
63
54
45
36
27
18

Performance Metrics

Elapsed time (granularity: 1 sec)

9
00:00:00 00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00 00:01:10 00:01:20 00:01:30 00:01:41

Figure 9-3. PerfMon metrics collector listener
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To save the results as a graph, right-click on the graph and choose a suitable option (see Figure 9-4).

l. @Chaﬂ ' v Rows # Settings

M localhost CPU WM localhost Memory
99
90
81
72
63
54
45
36
27
18

[ copy Image to Clipboard
[= save Image as...
‘ §%) Export to CSV...

Performance Metrics

9
00:00:00 00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00 00:01:10 00:01:20 00:01:30 00:01:41
Elapsed time (granularity: 1 sec)

Figure 9-4. Save result graph

If you want to monitor different metrics on the same host/IP, click on Copy Row and change the Metric
to Collect parameter. Available metrics are CPU, Memory, Swap, Disk I/0, Network I/O, TCP, JMX, EXEC,
and TAIL. The Metric parameter can be used to set the CPU parameter per scope. Double-click on the cell,
click on the three dots on the right side to open a new pop-up window. From that window, you can control
the appearance of graphs. Mouse over to see the help text.

Figure 9-5 details the kind of metrics that can be collected for CPU.
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jp@gc - PerfMon Metrics Collector le %
|11 .ln/f'u\nr Padflinn Matrice Callactar
L=
# PerfMon [CPU] Parameters Helper ] ]
Scope —
@ All \\
- Per Process ¢ parameter (see help)ﬁ“‘m&h ]
Primary Metrics Additional Metrics L
(0 combined (default)
O idle O irg O nice
) system
= Delete Row
w AL O softirg O stolen
iowait

- rrors | | Successes ' Configure
CPU Cores

@ All Cores (default)
O Custom CPU Index (0 based) |

Metric Label
Chart label name (if empty, will be "Metric parameter’ value):

«” Apply ' X Cancel

L d L

Figure 9-5. PerfMon CPU parameters helper

Non-GUI Mode

JMeter properties can also be used to configure the PerfMon plugin. To do this, add the following properties
to the jmeter.properties file.

e  jmeterPlugin.perfmon.interval: Metrics collection interval in milliseconds.

e  jmeterPlugin.perfmon.useUDP: Set to true/false. Enabling this will make JMeter try
a UDP connection if the TCP connection attempts fail.

e  jmeterPlugin.perfmon.label.useHostname: Set to true/false. Enables using “short”
hostnames. The default pattern is ([ \w\-]+)\..*

e  jmeterPlugin.perfmon.label.useHostname.pattern: String (escaped), regular
expression to extract hostname (first group is matched). ° For example, the default pattern
would be: jmeterPlugin.perfmon.label.useHostname.pattern=([\w\-]+)\. . *

e  Pattern for EC2 us-east/west subdomain matching is as follows: jmeterPlugin.
perfmon.label.useHostname.pattern=([\w\-]+\.us-(east|west)-[0-9]).*

e forcePerfmonFile: Set to true/false. Enabling it forces JMeter to write a JTL file with
PerfMon metrics in the current directory.
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Run JMeter in non-GUI mode. Configure the filename to save the monitoring results too. Later, you can
load the saved file into the GUI and review the timeline.

Conclusion

In this chapter, you learned about JMeter Plugins at Google Code (JP@GC) and explored various options
for the jp@gc - PerfMon Metrics Collector. In the next chapter, you will learn about the advanced concepts
of J]Meter, which we call the JMeter recipes. These will be useful while performance testing a database/FTP/
REST API/mobile web application.
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JMeter Recipes

This chapter explains advanced JMeter features like using JDBC, FTP, REST/JSON, AJAX, mobile web
applications, and SOAP-XML performance testing, which will help you achieve specialized performance
testing needs.

At the end of this chapter, you will have a good idea of a few advanced JMeter features and should be
able to use these features to develop test scripts. Those who are already familiar with these features can
proceed to the next chapter.

JDBC Performance Testing

This section covers a way to use JMeter to generate load and do the performance testing of a database
running on MySQL.

Install MySQL

MySQL is aleading open source database server. Download and install the community server edition.!
Follow the instructions on the web site to start the server.? Create a user and note the username and
password. It is good to set the \bin folder in the standard path variable to access it from any directory.

C:\mysql-5.6.36-winx64\bin>msysqld

The previous command will start the mysql server. Use the following command to log in as the root.

C:\mysql-5.6.36-win64\bin>mysql -u root
mysql> create user "jmeter user"@"localhost" identified by "mypass";
Query OK, 0 rows affected (0.00 sec)

mysql> grant all on employees.* to "jmeter user"@"localhost";
Query OK, 0 rows affected (0.05 sec)

mysql>

For this example, we will use Employees DB, which is a database that contains a large amount of data
(approximately 160MB) spread over six separate tables and consisting of 4 million records in total. The
documentation for this database is available on the MySQL web site.?

*https://dev.mysql.com/downloads/mysql/5.6.html#downloads
*https://dev.mysql.com/doc/refman/5.7/en/windows-start-command-1ine.html
*https://dev.mysql.com/doc/employee/en/
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Download a prepackaged archive of the data from LaunchPad.*
Unzip in the employee_db folder.
To set up Employees DB, open the command prompt and enter the following:

C:\employees_db>mysql -u jmeter user -p -t < employees.sql
Enter password: ******

Here is the output:

C:\employees_db>

*https://launchpad.net/test-db/employees-db-1/1.0.6/+download/employees_db-full-1.0.6.tar.bz2
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Use the console to verify that the data loaded correctly.

C:\>mysql -u root;
Mysql> use employees;
mysql> select count(*) from employees;

1 row in set (0.16 sec)

If you see this previous output, you have set up the database correctly.
The schema of the database is shown in Figure 10-1.

T emp_no INT(11)
T dept_no CHAR(4)
= from_date DATE
+< U to_date DATE
PRIMARY
emp_no

dept_no
EESE ey

m

* emp_no INT(11)
2 birth_date DATE

© dept_no CHAR(4)
> dept_name VARCHAR(40)

Indexes

PRIMARY
depl_name

m
T dept_no CHAR(4)
T emp_no INT(11)
 from_date DATE
0 to_date DATE

L
L

PRIMARY
emp_no
dept_no

Figure 10-1. Employee schema

> gender ENUM('M','F")
‘2 hire_date DATE
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T emp_no INT(11)
2 salary INT(11)
¢ from_date DATE
2 to_date DATE

PRIMARY
emp_no

& first_name VARCHAR(14)
# > last_name VARCHAR(16) H

T emp_no INT(11)

7 title VARCHAR(50)
¢ from_date DATE

~ to_date DATE

|

PRIMARY
emp_no
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Install JDBC Driver

Download the MySQL JDBC connector.®
Unzip and copy the driver to the 1ib folder of JMeter.

JDBC Test Plan

The JDBC test plan is easy; you'll see by following an example.
Follow these steps or download JDBCTestPlan. jmx.®

1. Create a test plan and give it a meaningful name, such as JDBC Test Plan.

2. Click on Test Plan and go to Edit » Add » Thread (Users). Add Thread Group.
Configure Number of Threads (Users) as 1 and Loop Count as 1000.

3. Click on Thread Group and go to Edit » Add » Configuration Element to
add JDBC Connection Configuration. Configure Variable Name Bound to
Pool, Variable Name as jdbcConfig, Database Connection Configuration,
Database URL as jdbc:mysql://localhost:3306/employees, JDBC Driver
class as com.mysql. jdbc.Driver, Username as jmeter_user, and Password
as created previously. Choose the defaults for the other parameters
(see Figure 10-2).

8 a Jid D @&XBEHLHE =P @@ " % % ¢

[* JOBC Test Plan
v O Thread Group JDBC Connection Configuration

pas) DBC Connection Configuration Name: JDBC Connection Configuration

" JDBC Request

Graph Results Comments:
. View Results Tree Variable Name Bound to Pool
] worksench Variable Name: jdbcConfig

Connection Pool Configuration
Max Number of Connections: 10

Max Wait (ms): 10000
Time Between Eviction Runs (ms). 60000
Auto Commit:  True

Transaction Isolation: DEFAULT

] o)

Connection Validation by Pool
Test While Idle:  True

Saft Min Evictable Idle Time(ms): 5000
Validation Query: Select 1

Database Connection Configuration
Database URL: jdbc:mysqgl://localhost:3306/employees

JDBC Driver class: com.mysql.jdbc.Driver
Username: jmeter_user

Password: sessss

Figure 10-2. JDBC configuration

Shttp://dev.mysql.com/downloads/connector/j/
*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_10/JDBCTestPlan.jmx
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4. Click on Thread Group and go to Edit » Add » Samplers to add JDBC Request.
Configure it with the Variable Name Bound to the Pool option set to jdbcConfig
(this is the same value as configured in the JDBC Connection Configuration).
Configure Query as select count (*) from employee where first name
like 'Ge%' (see Figure 10-3).

Cle [l ala] >~ Z[Eal[+[-[=] pIa[e[e|[

? & JOBCTestPlan
¢ 40b Thread Group JDBC Request

#% JOBC Connection Configuration .Name: |JDBC Request
~* IDBC Request | (comments:
; Resul A
ilk; Craph st Variable Name Bound to Pool
~ View Results Tree 5 I
) Wor@ench Variable Name: dbcConfig
SQL Query

Query Type: |Select Statement

S Query:
select count(*) from employees where first_name like 'GeX' ;

Parameter values:i’_
Parameter types:|
Variable
Result variable name:|
[ Query timeout (s):| \

| Handle ResultSet: Store as String |

Figure 10-3. JDBC request sampler

5.  Run the test.

Results will be similar to those shown in the following figures.
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Check the sampler results of the JDBC request (see Figure 10-4).

( Sampler result | Request | Response data

9 |._IDBC quuest|

@ JDBC Request
& JDBC Request
& JDBC Request
@ JDBC Request
@ JDBC Request
& JDBC Request
& JDBC Request
@ JDBC Request
@ JDBC Request
@ JDBC Request
& JDBC Request
& JDBC Request
@ JDBC Request
& JDBC Request

Latency. 218

Size in bytes: 14

Headers size in bytes: 0
Body size in bytes: 14
Sample Count 1

Error Count 0

Data type ("text’|"bin"™): text

Response code: 200
Response message: OK

Figure 10-4. JDBC request results

Response headers:
1222622397, URL=jdbc:mysql:/msys-PC:3306/employees,
UserName=jmeter_user@10.8.41.65, MySQL Connector Java

SampleResult fields:
ContentType: text/plain

; DataEncoding: UTF-8

Check the JDBC request that JMeter sent to MySQL (see Figure 10-5).

1
el T R T I B B A e s R T s e S i

Text

4

q
|3

[ Sarmpler resut [{omest | Responsedota |

@ UDBC Request|

@ JDBC Request
@ JDBC Request
@ JDBC Request
@ JDBC Request
@ JDBC Request
& JDBC Request
@ JDBC Request
@ JDBC Request
@ JDBC Request
@ JDBC Request

[l »

[lSelect Statement] select count(*) from employees where first_name like ‘Ge%’ :J

Figure 10-5. JDBC request SQL
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Check the response data for the JDBC request (see Figure 10-6).

Text vl

(_Sampler result | Request | Response data [
9 EDBC Roquast| '

| countc)
& JDBC Request - 3740
@ JDBC Request
@ JDBC Request ;
@ JDBC Request
& JDBC Request
& JDBC Request
& JDBC Request

Ll »

Figure 10-6. JDBC SQL Response

Look at the performance results as well.
Figure 10-7 shows the result of the test performed on the MySQL database.

Graph Results
Name: |Graph Results |

(Comments:
Write results to file / Read from file

Filename\ H Browse... |Log!Disp|ay Only: []Errors [] Successes

Graphs to Display [v] Data Average [v] Median Deviation Throughput

311 ms| . A N S e

oms ] i ] ID
No of Samples 1000 Latest Sample 306 Average 259
Deviation 7 Throughput  231.246/minute Median 247

Figure 10-7. JDBC graph results
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FTP Performance Testing

File Transfer Protocol (FTP) is a standard network protocol used to transfer files between computers. FTP
follows a client-server model. The FTP client initiates a network connection (TCP) to the server. FTP uses
separate control and data connections between the client and the server. FTP users authenticate themselves
with a username and password, which is exchanged in clear text. Sometimes, the FTP server is configured to
allow the client to connect anonymously without a password.

Tip FTP is commonly available, but it is considered insecure. Use SFTP instead.

Follow these steps to set up the FTP if it’s not set up already.

1. Click on the Control Panel, then choose Programs and Features » Turn Windows
features on or off (left side). Select the Internet Information Service and select
FTP Server, Web Management Tools, and World Wide Web Services. Click OK.

2. Click on the Control Panel, then choose » Administrative Tools » Internet
Information Services (IIS) Manager. Right-click on the sites and then choose Add
FTP Site.

Fill in the details. You are done setting up the FTP server locally.

3. Openyour browser and launch ftp://<your_ip_address> enter
user/password. You can see the local mapped folder files on the browser.

If you are MacOS user, to start the FTP server, enter the following command in the terminal window.

$ sudo -s launchctl load -w /System/Library/LaunchDaemons/ ftp.plist

Note Be sure to shut down your FTP server after use for security reasons.

Let’s look at an example to illustrate the performance testing of a FTP server. In this example, we will
use JMeter to connect to the FTP server and transfer a file from the server. The file is an image named
cormorant. jpg, so the transfer should use binary mode.

Follow these steps or download FTPTestPlan. jmx.”

1. Create a test plan and give it a meaningful name, such as FTP Test Plan.

2. Click on Test Plan and go to Edit » Add » Threads (users). Add Thread Group.
Configure Number of Threads (Users) as 1 and Loop Count as 5000.

3. Click on Thread Group and go to Edit » Add » Config Element » FTP Request
Defaults. Add FTP Request Defaults. Configure the Server Name or IP as
localhost (see Figure 10-8).

"https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_10/FTPTestPlan.jmx
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? & F_TP TestPlan
¢ <O Thread Group
2% FTP Request Defaults
/* FTP Request
~ Graph Results
~ View Results Tree
&) workBench

Figure 10-8. FTP request defaults

AEEIREEIDDD0E
| FTP Request Defaults
* me: 7 RequestDtauts
| |Comments:
|( Server Name or IP: [localhost |
| Remote Fie: | '
| vLocar File: |

Local File Contents:
L —
| @ get(RETR)| O put(STOR) []Use Binary mode ? [] Save File in Response ?

4.  Click on Thread Group and go to Edit » Add » Sampler. Add FTP Request.
Configure the username and password. Set the value of the Remote File as /ftp.

jpg and Local File as C: \temp\ftp. jpg. Since this is an image file, enable the
Use Binary mode checkbox (see Figure 10-9).

Cjelal W4

2IDD0DINE

REEIDE

9 @& FTPTestPlan
¢ 40P Thread Group
X FTP Request Defaults
#° FTP Request
~ Graph Results
o View Results Tree
K] werkgench

4
‘|l Remote File: |p.jpg
‘|| LocalFile: [C:temp'\fip.jpa

Figure 10-9. FTP request sampler

FTP Request

Name: [FTP Request

Server Name or IP: |

Local File Contents:

=
® getRETR) © put(STOR) | (] Use Binary mode 2| [] Save File in Response ?
R i e e
- "\

" Login Configuration i
Username |your_user_name |

P )d sesesssss

N —

5. Click on Thread Group and go to Edit » Add » Listener. Add Graph Result.

6. Run the test.

Results will be similar to those shown in Figure 10-10.
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Graph Results
Name: .Graph Results
Comments:
Write resylts to file / Read from file

Filename l Browse Log/Display Only: [ ]Errors [ ] Successes | Configure

Graphs to Display [v] Data [v] Average [v]Median [v] Deviation [v] Throughput

9 ms
- ———N |
P / b _,-"'-_'- \
Tt — N —
i |
L

0ms [q] a_ i D

No of Samples 5000 Latest Sample 5 Average 6

Deviation 5 Throughput 8,861.582/minute Median 6

Figure 10-10. FTP request results

REST/JSON Performance Testing

REST stands for REpresentational State Transfer. It is not a specification or a protocol, but rather an
architectural style. Through the use of REST architectural constraints, you can achieve performance,
scalability, simplicity, modifiability, visibility, portability, and reliability.

Roy Fielding introduced REST in 2000 in his doctoral dissertation at UC Irvine.? He used REST to design
HTTP 1.1 and Uniform Resource Identifiers (URI).

RESTful systems typically communicate over Hypertext Transfer Protocol (HTTP) with the HTTP verbs
GET, POST, PUT, and DELETE. These verbs apply to web resources that are identified by Uniform Resource
Identifiers (URIs).

Let’s define the REST API for the entity called Book. Assume that it has the following attributes:

e title: Title of the book

e  author: Book’s primary author

countryOfPublication: Country in which the book was published

publishedBy: Book publishing company

ghttp://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm
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Now let’s look at the REST API for Create, Read, Update, and Delete (CRUD) operations. The API uses
the HTTP verbs:

e  POST: Creates the book with a JSON payload
e  GET:Reads the book given the ID

e  PUT: Updates the book with a JSON payload
e  DELETE: Deletes the book given the ID

Let’s illustrate the Create operation through an example.
Follow these steps or download RESTISONTestPlan. jmx.®

1. Create a test plan and give it a meaningful name, such as REST Create Book
Test Plan.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Configuration Element. Add
HTTP Header Manager. Configure the Headers Stored in the Header Manager,
Name as Content-Type and Value as application/json. Add another header
with Name set to Accept and Value set to application/json (see Figure 10-11).

i ] ' = | % > 1
e a H A L BE |+ AP R > |
¢ & REST Create Book TestPlan
%~ &8 Thread Group HTTP Header Manager
2% HTTP Header Manager| Name: HTTP Header Manager
#° HTTP Request Comments:
¢ View Results Tree Headers Stored in the Header Manager
 Aggregate Graph [ Name: [ Value
] workBench Accept [applicationjjson |
|Content-Type |application/json

Figure 10-11. HTTP header manager

4, Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request
Sampler. Configure Server Name or IP as localhost, Port Number as 8080,
Implementation as HttpClient4, Method as POST, and Path as /books. Click on
the body data and use the following JSON payload. It has required attributes for
the Create operation. The ID has not been specified and it will be assigned when
the book gets created (see Figure 10-12).

{

"title": "The Zen Book",
"countryOfPublication": "Japan",
"publishedBy": "Good Books Inc.",
"author": "Kobayashi”

}

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_10/RESTISONTestPlan.jmx
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Clelal °du

REEIRBRE

pInl®@ el

| el e

T

a REST Create Book Test Plan
¢ <@ Thread Group
2% HTTP Header Manager
~* HTTP Request
~ View Results Tree
~ Aggregate Graph
1] workBench

Figure 10-12. HTTP request

HTTP Request
Name: [HTTP Request

Comments:

[‘Basic | Advanced

Web Server t |  Timeouts

Server Name or IP: |localhost |Port Number: 8080 Q Connect:
“HTTD Request. :

[ Implementation: Protocol [http}: | Method: [POST |

| [ Path: ;ooks |

\_[] Regirect Automatically _[w] Follow Redirects _[v] Use KeepAlive [ ] Use multipartform-data for

| Parameters | BodyData | Files Upload |
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2 "title"” : "The Zen Book",

3 "countryOfPublication™: "Japan®,
4 "publishedBy”: "Goocd Books Inc.”,
5 "author”: "Kobayashi”

5. Click on Thread Group and go to Edit » Add » Listener to add View Results

Tree.

6. Run the test.

Results will be similar to those shown in Figure 10-13.

-

Text

lv J: Sampler result | Request | Response data

Figure 10-13. REST JSON response

@ HTTP Request

{"class""at Book],"id™:1,"author"Kobayashi®,"countryOfPublication™"Japan®,"publi
shedBy"."Good BOOKSTC." title™"The Zen Book™)

Observe that the response has an ID attribute that was assigned by the server.

AJAX Performance Testing

AJAX stands for Asynchronous JavaScript and XML. AJAX’s most important characteristic is its asynchronous
nature of communication with the server. This lets you update portions of a page instead of having to refresh
the entire web page. It can send/receive information in a variety of formats, including JSON, XML, HTML,

and
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Unlike the browser, JMeter does not execute JavaScript or render HTML. Testing AJAX is similar to any
other web test. The key is to find all the AJAX requests and their expected responses. You can use the help of
these tools/utilities/plugins:

e  Firebug on Firefox'’
e  HttpWatch on Internet Explorer
e Developer tools in Chrome'
We use Chrome developer tools to illustrate. You can open the DevTools one of the following ways:

1. Select the Chrome menu at the top-right of your browser window, and then
select Tools » Developer Tools.

2. Right-click on any page element and select Inspect Element.

3. Press Ctrl+Shift+I (or Cmd+Opt+] on the Mac) to open DevTools.

The DevTools window will open at the bottom of your Chrome browser. Select the Network tab. Further,
refine the selection by choosing only AJAX (XHR) requests. The AJAX request URLs are displayed on the left panel.
When you click on a specific AJAX request URL, its request and response details are shown in the panel to the right.

Now you have the AJAX requests and responses to model your JMeter test, as shown in Figure 10-14.

C | B Secure | https://www.w3schools.com/xml/tryit.asp?filename=tryajax_xm|2 b4 2 %

a = \ ‘ m Result Size: 503 x 191

<!DOCTYPE html>

<html> The XMLHttpRequest Object

<style>
table,th,td { )
border : lpx solid black; | Get my CD collection |
border-collapse: collapse; R
Artist Title
th,td {
padding: 5px; Bob Dylan Empire Burlesque
} 2 ™ 9 § 114 AN - a1
= dl Elements Conscle Sources | Network | Performance Memory Application Security Audits  Adblock Plus o3 : X
® O WY  View IE = Pr og Dizable cache Offline  No throttling v
Regex Hide dat Al |BGid 5 (55 Img Media Font Manifest Other
2000 ms 2000ms 800 ms 2000ms ooom 00 ms & & s 200 22000 m
Name
' || cd_catalog.xml

| 1/2 requests | 5.1KB/ 5.1KB transferred

Figure 10-14. Chrome DevTools showing the AJAX requests

“http://getfirebug.com
"https://www.httpwatch.com
https://developers.google.com/web/tools/chrome-devtools/
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Mobile Performance Testing

JMeter can be used to do the performance testing of web applications running on mobile devices.

Simulating Mobile Devices

When a browser, including the browser on a mobile device, interacts with the server, it includes a header
called the User-Agent. So to pretend that the HTTP request originated on a mobile device/browser, you have
to insert the same header value in your request.

You can find a list of User-Agent strings to use for every mobile device by searching the Internet."* You
can then use the JMeter HTTP Header Manager to send the appropriate User-Agent string.

The following example uses a User-Agent string of Mozilla/5.0 (iPad; CPU 0S 6 0 like Mac 0S X)
AppleWebKit/536.26 (KHTML, like Gecko) Version/6.0 Mobile/10A5355d Safari/8536.25, which
corresponds to a Safari browser running on an iPad (see Figure 10-15).

HTTP Header Manager

Name: HTTP Header Manager

Comments
Headers Stored in the Header Manager
Name Value
user-agemt Mozilla /5.0 (IPad; CPU 05 6_0 like Mac OS5 X) AppleWebKit/536.26 (KHTML, lik..
Add Add from Clipboard Delete Load Save

Figure 10-15. Header manager to set user agent

Simulating Network Speed

The connection speeds of mobile devices are often slow. It is easy to simulate slow connections.
The network speeds are measured using characters per second (cps), which can be calculated using this
formula: cps = (target bandwidth in kbps * 1024) / 8

Bhttp://www.useragentstring.com/pages/useragentstring.php
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Select your device from the list in Table 10-1."

Table 10-1. Device Bandwidth
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Network Bandwidth CPS Value
Mobile data GPRS 171 kbit/s 21888
Mobile data EDGE 384 kbit/s 49152
Mobile data HSPA 14.4 Mbp/s 1843200
Mobile data HSPA+ 21 Mbp/s 2688000
Mobile data DC-HSPA+ 42 Mbps 5376000
Mobile data LTE 150 Mbp/s 19200000
WIFI802.11a/g 54 Mbit/s 6912000
WIFI 802.11n 600 Mbit/s 76800000
Ethernet LAN 10 Mbit/s 1280000
Fast Ethernet 100 Mbit/s 12800000
Gigabit Ethernet 1 Gbit/s 128000000
10 Gigabit Ethernet 10 Gbit/s 1280000000
100 Gigabit Ethernet 100 Gbit/s 12800000000
WAN modems V.92 modems 56 kbit/s 7168

ADSL 8 Mbit/s 1024000
ADSL2 12 Mbit/s 1536000
ADSL2+ 24 Mbit/s 3072000

The JMeter property file jmeter.properties has these two properties that you can configure.

httpclient.socket.http.cps=0
httpclient.socket.https.cps=0

Specify these values in the JMETER_HOME/bin/user.properties file.

JMeter to Record User Actions

Earlier in the book, we explored how to use JMeter to record a test script. You could use the same technique
to record tests for mobile devices. The only difference is that you configure the mobile device to use JMeter

as a proxy.

14Credit: Antonio Gomes Rodrigues
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Android Proxy Configuration
1.  Go to Settings » Wi-Fi.
Long tap on the connected network and click the Modify Network option.

From the dialog box, check the Advanced Options checkbox.

> w0 n

This will open advanced settings from which you can modify the proxy manually.
For this, set the Proxy option to Manual.

5. Now set the Proxy hostname to your computer’s IP address and set the Proxy
port to 8080 (see Figure 10-16).

(unchanged)

[C] show password

Advanced options
None

IP setting
DHCP

CANCEL

Figure 10-16. Android proxy settings

6. Click on the Save option. Run the application on your mobile device. Its requests
will be recorded in JMeter.

i0S Proxy Configuration
1. Go to Settings » Wi-Fi.
2.  Click on your connected network.

3. Select the Manual option from the HTTP Proxy section.

236



CHAPTER 10 JMETER RECIPES

4. Set the Server value to your computer’s IP address and the Port value to 8080.

5. Click on the Save option. Run the application on your mobile device. Its requests
will be recorded in Jmeter, as shown in Figure 10-17.

. 9 11:38 AM -

< WicFi
Router

DNS

Search Domains

Client ID

Renew Lease

Server
Port

Authentication

Figure 10-17. I0S proxy settings

SOAP Performance Testing

SOAP stands for Simple Object Access Protocol. This is a specification for exchanging structured information
in the XML message format and relies on application layer protocols, most notably Hypertext Transfer
Protocol (HTTP) for message negotiation and transmission. SMTP and JMS are other possible transport
mechanisms.

SOAP was the desired mechanism to implement the Service Oriented Architecture (SOA). This has
largely been replaced with REST.

W3C has a SOAP specification.'

Bhttps://www.w3.org/TR/#tr_SOAP
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Install SOAPUI

SoapUl is a free and open source functional testing tool with very good support for SOAP. Download the
SoapUI package and then follow these steps to create a new project.'

1. Goto File » New to create a new project. Choose the Description File and
specify the value as Initial WSDL and URL as http://localhost:8080/
services/CurrencyService?WSDL. Enable the Create Sample Requests for
All Operations checkbox to automatically generate sample SOAP requests
(see Figure 10-18).

3% New Project ==
e Create a project from the description file
Description File @ WSDL definition (SOAP)
REST Discovery (O WADL definition (REST)
Empty Project () Swagger Definition (REST)

WSDL (SOAP description)

_InitiaIWSDL ‘

http://localhost:8080/services/CurrencyService?WSDL | Browse... ]

[¥] Create sample requests for all operations
[CliCreate a test case for the imported U‘.‘SDLI
[T] Use relative file paths in the project (requires saving the project)

Learn about creating projects from description files

Learn about creating projects

ok J[ cancel

Figure 10-18. New SOAP project

http://www.soapui.org
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2. Double-click on Requestl to open the request template on the pane to the right

(see Figure 10-19).

( ) )Send B

Projects [Projects]
= I Initial WSDL

H save N«ﬁ!

=] "4.’.. CurrencyServiceWsdIEndpeintSeapBin

=7 convertCurrency

Figure 10-19. SOAP request menu

3. Fillin the XML arguments. Set arg0 to USD and argl to JPY (see Figure 10-20).

JMETER RECIPES

< > > Send [ 1ew Y Save NV Add to test B WSS config a Auth Manager i:% Refactoring .‘vpr
Projects [Projects]
=- I Initial WSDL Request 1

- ; 5 ’ - ” : :

R vio s e 4 v @ O & & |http://localhost:8080/services/CurrencyService
=2 convertCurrency
i Reqtesct Request
5 |G <scapenv:Envelcpe xmlns:scapenv="hitp://schemas.xmlscap.ozg/scap/ j

Raw XM

Form Outline

Figure 10-20. SOAP request

<soapenv:Header/>
<goapenv:Body>
<test:convertCurrency>
~sl==Opzional--——>
<qu0>USUKzl:QO>'
_<!--Opticnal:-->
| <azgl>JP¥</axgl>)
</test:convertCurrency>

=
=

</ socapent
</scapenv:Envelope>
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4. Click the green arrow to submit. You should see the response shown in
Figure 10-21.

Request 1

4 ¥ B 0O & i |ntpilocalhost:B080/services/CurmencyService lv| % +

Response

E ope xmlns:scapenve®http://schemas.x=lscsp : ;‘ B <scap:Envelops x=lns:scaps"http://schemas.xmlscap.org/sosp/envelope/™>
1 1y sim"hetp://vest.exf.grails. or
e B &

H <azg0>UsSDe/ £ P .

s g | S

a <l=-Optio a </ ncap:Envelopes

<argl>JP¥</argl>
E i
" ;

Figure 10-21. SOAP response

The WSDL for the Currency SOAP service is located at:
http://localhost:8080/services/CurrencyService?WSDL

You can view the WSDL using a browser (see Figure 10-22).

[ localhost:8080/services/ X

“ C | @ localhost:8

ervices/CurrencyService?ZWSDL

This XML file does not appear to have any style information associated with 1t. The document tree 1s shown below.

v <wsdl:definitions xmlns:xsd="http://www.w3.org/2001/XMLSchema” xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"

xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:nsl="http://schemas.xmlsoap.org/soap/http” name="Cw
¥ <wsdl:types>

v<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema” xmlns:tns="http://test.cxf.grails.org/" elementFor
version="1.0">
<xs:element name="convertCurrency” type="tns:convertCurrency”/>
<xs:element name="convertCurrencyResponse” type="tns:convertCurrencyResponse”/>
v <xs:complexType name="convertCurrency”>
¥ <xs:sequence>
<xs:element minOccurs="@" name="arg@" type="xs:string"/>
<xs:element minOccurs="0" name="argl" type="xs:string"/>
</xs:sequence>
</xs:complexType>
¥ <xs:complexType name="convertCurrencyResponse”>
¥ <xs:isequence>
<xs:element minOccurs="@" name="return™ type="xs:string"/>

Figure 10-22. WSDL for the Currency SOAP service

Let’s see how to test SOAP using JMeter with an example.
Follow these steps or download SOAPTestPlan. jmx."”

1. Create a test plan and give it a meaningful name, such as SOAP Test Plan.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.
Configure Number of Threads (Users) as 1 and Loop Count as 1000.

Yhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_10/SOAPTestPlan.jmx
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3. Click on Thread Group and go to Edit » Add » Configuration Element to add
HTTP Header Manager. Configure Headers Stored in the Header Manager,
Name as Content-Type and Value as text/xml (see Figure 10-23).

Clelal *lalia] | ~[s[cla|[+[-]*][>]s]0o k|

? @& SOAP TestPlan

& & Threed Group | HTTP Header Manager
% HTTP Header Manager | Name: [HTTP Header Manager
P H_TTF' Request (Comments:
o View Results Tree [ Headers Stored in the Header Manager
~. Aggregate Graph Name:
1] workBench Content-Type textixml

Figure 10-23. HTTP header manager

4. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and
Path as /services/CurrencyService. Copy the SOAP Request XML, which was
generated by the SoapUI earlier, into the body data area (see Figure 10-24).

Olelalcjala >« x[ca+-]< rir]@0 . o«

? & SOAPTestPlan

¢ 40P Thread Group | HTTP RequeSt
2~ HTTP Header Manager Name: |HTTP Request
/" HTTP Request Comments:
View Its Tr ———
: a\:gl::;:ts: Gsrap;e | Basic [ Advanced |
) workBench ~Web Server Timeouts (millisecond

server Name or IP: [localhost |Port Number: (8080 || connect: [
-HTTP Request

S T — T a—

Path: [/senices/CurrencySenvice

[[] Redirect Automatically [¥] Follow R [¥] Use Kespa [] use multipartform-dats for POST [ Brow
f ]

" Parameters| | BodyData | Files Upload |

<scapenv:Envelope xmlns:soapenv="http://schemas.xmlscap.org/scap/envelope/"
2 xmlns:test="http://test.cxf.grails.org/">
<soapenv:Header/>
<scapenv:Body>

<test:convertCurrency>

<!--Optional:-->»

D = oh tn s (0

<arg@»usD</arge>
<!--Optional:-->
<argl>JPy</argl>
10 </test:convertCurrency>
11 </soapenv:Body>

12 </soapenv:Envelope>

Figure 10-24. SOAP XML-HTTP request
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5. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.

6. Run the test.

The results are shown in Figure 10-25.

Text

-

@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
@ HTTP Request
& HTTP Request
@ HTTP Request
@ HTTP Request
© HTTP Request
@ HTTP Request
@ HTTP Request

: , <soap:Envelope xmins:soap="hilp.ischemas xmisoap.org/soap/envelopel><soap:Body><ns2:.convertCurre
— | ncyResponse xmins:ns2="hitp:est od grails. orgM><retumn>121.12<retum></ns2: nCurrencyRespon

1 e
¥l

result | Request | Resp data |

| e></soap:Body></soap:Envelope>

Figure 10-25. SOAP response XML format

Conclusion

In this chapter, we learned about the advanced features of JMeter. We learned about JDBC, FTP, and REST/
JSON testing using their specific samplers and SOAP performance testing using the HTTP Request Sampler.
We also learned about AJAX request performance testing as well as mobile web application performance
testing. In the next chapter, we will go through a case study where we will be learning to apply JMeter skills
that we learned in this and previous chapters to deal with a real-life performance testing project.

242



CHAPTER 11

Case Study: Digital Toys Inc.

This chapter presents a case study of a hypothetical e-commerce company called Digital Toys Inc. In the
process, we walk you through various human, financial, and technical dynamics that revolve around web
application performance.

At the end of this chapter, you will gain enough insights about performance test planning and execution
to be of help in your projects. It is good to go through this chapter regardless of your previous experience, as
it talks about performance testing the project.

The Need for Speed

Digital Toys Inc. was a pioneer in selling digital gadgets on the Internet. They became very popular and were
very profitable for a long time. However, with new companies cropping up in the space, they were losing
business, which caused concern to senior management.

In the company meeting, Nancy, their Chief Financial Officer, noted a trend of declining sales. The
Customer Support Manager noted that the support calls had increased. A lot of customers complained about
the web site speed; some of them complained that they were not able to complete their orders, requiring
the support staff to place the orders instead. This caused increased wait times for the customers, further
aggravating the situation.

Jay, their Product Manager, did not see any issues with the merchandise or pricing as nothing had
changed, and it was similar to their competitors.

The management decided to engage Insight Management Consultants Inc. to solve this mystery and to
guide the company on to the right track. They analyzed and submitted their findings and recommendations
to the senior management.

Their report was elaborate and concluded that Digital Toys Inc. was losing business because of the web
site being slow. They also quoted various industry sources in support of their argument.

“If an e-commerce site is making $100,000 per day, a 1-second page delay could cost $2.5
million in lost sales a year.”

—Kissmetrics Blog'

It was clear that they needed to improve the web site’s performance. Martin, the CEO, entrusted this
matter to the Director of Engineering, who in turn delegated it to Alex, one of their best engineers.

*Source: Sean Work, Minister of Propaganda at Kissmetrics, https://blog.kissmetrics.com/loading-time/

© Sai Matam and Jagdeep Jain 2017 243
S. Matam and J. Jain, Pro Apache JMeter, DOI 10.1007/978-1-4842-2961-3_11


http://seanvwork.com/
https://blog.kissmetrics.com/loading-time/

CHAPTER 11 = CASE STUDY: DIGITAL TOYS INC

Addressing the Problem

Alex read through the report prepared by Insight Management Consultants Inc.

Later, he met with the Customer Support Manager, the Product Manager, and the Marketing Manager.
He created a list of the problem web pages and use-cases and prioritized them. He also looked at the web
analytics report and the web access logs to understand the user access patterns of the Digital Toys Inc. web
application.

Performance Goals

Alex obtained the response time of the competitors using Alexa.Com? and compared the results with
WebPageTest.Org.’ He obtained additional performance metrics of the competitors from WebPageTest.Org.
Alex also referred to the report prepared by Insight Management Consultants Inc. Putting it all together, Alex
established the performance goals shown in Table 11-1.

Table 11-1. Performance Goals

Minimum Average Maximum
Response Response Response
Time Time Time
Web pages 2 seconds 4 seconds 6 seconds
Use-cases 60 seconds 90 seconds 120 seconds
Resource Utilization Percent
CPU 60
Memory 50
Network 10

Tip  Establish measurable performance goals.

Performance Test Specification

Alex selected the use-cases based on the feedback received from various sources, such as Insight
Management Consultants Inc., the Customer Support Manager, the Product Manager, and the Marketing
Manager. He captured sufficient detail for writing the test scripts.

*http://www.alexa.com
*http://www.webpagetest.org
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He arrived at the use-cases described here.

1. User Lands on the Home Page and Browses the Products (Table 11-2)

Table 11-2. Steps for Landing Page

No. Step
1 Home Page
2 Browse Products

2. User Registration (Table 11-3)

Table 11-3. Steps for User Registration

No.  Step

1 Home Page

2 Sign Up

3 Submit the Registration Form
4 Log Out

3. User Places an Order for the First Time (Table 11-4)

Table 11-4. Steps for Ordering the First Time

No. Step

Home Page

Login Page

Index/Product Catalog Page
Details

Add To Cart

Check Out

Billing/Shipping Address
Credit Card Entry

Place Order

© 0 N O G ks W N -

—
=]

Order History

—
—

Sign Out
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4. User Places an Order for the Second Time (Table 11-5)

Table 11-5. Steps for Ordering the Second Time
No. Step

Home Page

Login Page

Index/Product Catalog Page
Details

Add To Cart

Check Out

Place Order

Order History

© O N O gk W N -

Sign Out

5.  User Edits the Billing/Shipping Address (Table 11-6)

Table 11-6. Steps for Editing Billing/Shipping Address
No. Step

Home Page

Login Page
Index/Product Catalog Page
Billing/Shipping Address

[ 2 B O R

Sign Out

6. User Edits the Payment Information (Table 11-7)

Table 11-7. Steps for Editing Payment Information
No. Step

Home Page

Login Page

Index/Product Catalog Page
Add Credit Card Details

a s W N =

Sign Out
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7. User Uses the Continue Shopping Option (Table 11-8)

Table 11-8. Steps for Using the Continue Shopping Option
Step

Home Page

=
4

Login Page

Index/Product Catalog Page
Details

Add To Cart

Continue Shopping

Check Out

Billing/Shipping Address
Credit Card Details

Place Order

Order History

© 0 N O a s W N

—_
N = O

Sign Out

Note Write the test cases in plain English. This can serve as a requirement for creating a performance test
plan and it is easy to get feedback from other team members.

Tool Selection

Alex searched the Internet and found many performance testing tools. He shortlisted two tools that he felt
would solve the problem. They needed the team to learn a proprietary scripting language.

Alex discussed these two tools with Bob, his manager. Bob appreciated Alex for his efforts but informed
him that there was no budget. Further, the problem needed to be solved in a couple of days and there was no
time for training. Bob asked Alex to be creative.

Alex discovered Apache JMeter." He soon found out that JMeter is a time-tested, robust tool for
performance testing. JMeter does not require coding in any scripting language. It is an open source tool and
itis accepted very well in the performance testing community.

Note Use a robust tool with good community support that meets your needs and has a short learning curve.

Test Environment

Later, Alex requested Bob for performance test infrastructure. Bob replied that it would take at least three
weeks to procure new hardware and to provision it. Besides, they did not have the budget. Bob asked Alex to
investigate if he could repurpose the existing functional testing infrastructure to set up the performance test
environment.

Alex was happy that all he had to do was to install J]Meter on these servers; everything was already there.

*http://jmeter.apache.org/
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Test Data Preparation

Alex asked Bob for a copy of production data to set up a test database. Bob replied that it is not possible due
to security reasons and asked Alex to create a test data set.

Alex obtained special clearance from the Chief Information Officer and used the production data but
obfuscated the critical and personally identifying data. He created the test data for performance testing. This
technique ensured that the performance data resembled the production data without any risk of exposure of
critical data like credit card information, e-mails, or names. For the product catalog, Alex used an in-house
loader to load product information.

Tip Inthe test environment, obfuscate the production data to prevent exposing critical data like credit card
information and other personal data.

User Load Pattern

Alex obtained the web access logs and identified the URL patterns and a set of frequently accessed URLs.
He collaborated with the Database Administrator and obtained the following:

e The count of active users connecting to the production database servers
e  The count of users who placed an order and the order count

e  The number of times that the address/payment information got modified
e  The count of customers who chose to continue shopping

Alex asked the database administrator for a set of SQL statements that he could run on the database
for getting the count of users for different scenarios. He ran these scripts on the test database and found
out numbers. He then analyzed web server access logs for the URL patterns based on various scenarios and
compared them with the database counts to verify if the information was correct. After confirmation, he
incorporated the data into Table 11-9.

Table 11-9. User Load Pattern

Variable Result

The count of users who are 100,000
logged in at one point in time.

The use-case and the Browsing catalog: 10%
percentage of users. Ordering first time: 60%

Ordering second time: 10%
Changing address: 5%

Changing payment information: 5%

Continue shopping: 10%

Time of day and duration. Most of the users use the application during early morning and at the end
of the day. The duration of load is between 1 to 2 hours.

Critical days of application Five days prior to Christmas.

usage.
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Tip

Express the usage in terms of percentages. This makes it easier to perform the test with various

counts of simulated users.

Application Build

Alex used the mock payment gateway, which was originally intended for functional testing. Bob provided
him with a custom build that integrated the mock payment gateway to avoid using the production gateway.

Alex set up the application server with the custom build and the database server with obfuscated
production data. He took a backup of the application build and the database dump to utilize it to refresh the
testing environment every time a fresh round of performance testing was needed.

Tip  Use mock services of third-party applications while doing performance testing.

Using JMeter

Before starting with the test script development, Alex went through the JMeter component definitions.

Test Plan: Every JMeter test script contains a test plan as a root node. It contains a
thread group, which contains one or more of the following child nodes:

Sampler, Logical Controller, Listener, Assertions, Timer, Config Element
Thread Group: This is synonymous to a web user.

Samplers: Send requests to the server. JMeter ships with many samplers out of which
the HTTP Request Sampler is used most often. It is used to simulate a web request.

Logical Controllers: Provide common programming constructs that provide control
flow and are used to structure JMeter test scripts. Using controllers, you can specify
the order in which the samplers are processed.

Listeners: Used to display the results of the server responses generated due to
sampler requests. They are processed at the end of the scope in which they are
found.

Assertions: Used to validate the server responses generated due to sampler requests.
For example, to verify that for a HTTP request, the HTTP Response Code is 200.

Timers: Used to insert a delay before the sampler is executed. These are used to
simulate the user think time before the next action. They are processed before
each sampler in the scope in which they are found. Timers are only processed in
conjunction with a sampler.

Config Elements: Used to set up defaults and variables for later use by other
components. They are processed at the start of the scope in which they are found.
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Alex started with the development of JMeter test scripts based on the use-cases. He followed an
incremental approach and learned along the way.

Test Script Development

Use-Case # 1 User Lands on the Home Page and Browses the Products.
Alex followed these steps to create a test plan.

1. Create a test plan and give it a meaningful name, such as User browsing
products on Home Page.

2. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

3. Click on Thread Group and go to Edit » Add » Sampler. Add HTTP Request.
Configure Server Name or IP as localhost, Port Number as 8080, and path as /dt.

4. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
5.  Runthe test.

The results are shown in Figure 11-1.

A

Text v‘: [ Sampler result | Request | Response data

@ HTTP Request Thread Name: Thread Group 1-1

Sample Start: 2017-05-17 18:16:33 PDT
Load time: 1658

Connect Time: 179
Latency: 1657

Size in bytes: 31968
Headers size in bytes: 277
Body size in bytes: 31691
Sample Count: 1

Error Count: 0

Data type ("text”|"bin"|™): text
Response code: 200
Response message: OK

Response headers:

HTTP/1.1 200 OK

Date: Thu, 18 May 2017 01:16:34 GMT
Content-Type: texthtml;charset=utf-8

Figure 11-1. Home page view results tree

6. Save the test plan as DTHomePageTestPlan. jmx.5

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTHomePageTestPlan. jmx
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Use-Case # 2 User Registration.

As Alex walked through the steps manually, he realized that the process involved filling out forms and
posting the form data to the server. He found it to be more complex compared to the previous use-case,
where obtaining data from the server using a GET request was easy.

Alex discovered that he could record the manual steps using JMeter. He had to first configure the proxy
and then record the test.

Alex followed these steps to configure the proxy settings in the Firefox browser.

1.

Open the Firefox browser and go to Preferences » Advanced » Network »
Connection Settings » Manual Proxy Configuration. Configure HTTP Proxy as
localhost and Port as 7070.

Select Use This Proxy Server for All Protocols.
Clear the No Proxy For text area.
Click OK.

Now, for the JMeter test script, Alex followed these steps.

1.

U T o

In JMeter, create a test plan and give it a meaningful name, such as User
Registration.

Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Script Test Recorder.

In the Global Settings, configure Port as 7070.
Select Target Controller as WorkBench » HTTP(S) Test Script Recorder.
Click on the Start button to start recording.

In the Firefox browser, perform the steps of the use-case called User
Registration.

You will see the recording in JMeter, as shown in Figure 11-2.
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Elelalealal Kea[+]=]%]

a FirstRecording Test

? N WorkBench

? = HTTP(S) Test Script Recorder
- 11
o 2 Ipublffirefonreleasesi48.0/update/win64/en-USHirefox-48.0.complete.mar
o /¥ 3locsp
o 4jocsp
o 5/dt
o ¥ 7 lassetsficoffavicon.ico
o ¥ 6/assets/jquery.css
o /¥ 8lassets/icoffavicon.ico
- 91
- 101
o /¥ 11/userlsignin
o /7 12/assetsijquery.css
o ¥ 13 favicon.ico
o ¥ 14 favicon.ico
o ¥ 15 /dVassets/glyphicons-halflings-regular.woff2
o ¥ 16 IdVassets/glyphicons-halflings-regular.woff
o ¥ 17 IdVassetsiglyphicons-halflings-regular.tif
o /¥ 18 user/signin
o ]
o ¥ 20/assetsfjquery.css
o~ ¥ 21 Iproduct/detail
o ¥ 22/assetsfjquery.css
o /¥ 23/order/addToCart
o ¥ 24/assels/jquery.css
o y'r 251
o ¥ 26 /assetsfjquery.css

Figure 11-2. Recording the user registration

In these results, the recorded steps have requests for .bmp, .css, .js, .git, .ico, .jpeg, .png,

.swf, .woff, .woff2, and .ttf files, which are not required. Alex wanted to exclude these requests. He
decided to delete the previous recording and re-record the test. You would follow these steps to do so:
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1. InJMeter, click on the Stop button.

2. To delete the recording, select all the recorded browser requests and go to Edit »
Remove. Confirm the dialog box.
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3. Exclude these regular expressions (see Figure 11-3):
K\ (bmp|css|js|gif|ico|jpe?g|png|swf|woff|woff2|ttf).*

_URL Patterns to Exclude
URL Patterns to Exclude

["\(bmplcsslislqiflicolipe ?qlpnglswilwofflwoff2]ttf) *

Add Delete Add from Clipboard || Add suggested Excludes

Figure 11-3. Exclusion of regular expressions

4. Click on the Start button.

5. Inthe Firefox browser, perform the steps of the use-case called User
Registration.

6. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

7. Selectall recorded browser actions from WorkBench, and then drag and add
them as child elements of Thread Group.

8. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
9. Save the test plan as DTUserRegistrationTestPlan. jmx.®

Alex now understood the process of creating a test script by recording browser activity. He now had a
test script that performed user registration. Next, Alex wanted to simulate the load of hundreds of users.

Alex learned about a configuration element called CSV Data Set Config, which is used to load data from
afile in . csv format. He planned to use it to load the user details for the user registration form.

Alex followed these additional steps.

1. Click on the user registration HTTP request POST request and go to Edit » Add »
Config Element. Add CSV Data Set Config.

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch_11/DTUserRegistrationTestPlan.jmx
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2. Configure CSV Data Set Config, as shown in Figure 11-4.

8 a°ok i

x[elo|[+[-[~][s[s[elo|[x

¢ & UserRegistration
¢ QP Thread Group
o 7 11dt
o ¥ 3luser/signUp
¢ #° 8luser/signUp
2% HTTP Header Manager
P E SV Data ééfﬁonﬁg
ﬁ\ Response Assertion
O= t s
o/ 11luser/signOut
¢ View Results Tree
] workBench

Figure 11-4. User CSV configuration

3. Save the test plan.

CSV Data Set Config
Name: |CSV Data Set Config

Comments:

Configure the CSV Data Source
Filename:|user csv
File encoding:!
Variable Names (comma-delim'rled]:[_fullName,email,password _
Delimiter (use "' for tab): '
Allow quoted data?:|True

Recycle on EOF ?:|False

Stop thread on EOF ?:|False

Sharing mode:|All threads

Create the user.csv file containing the user details organized into three columns: fullName, email, and
password. Place the file in the same directory as the test script.

Jagdeep, jagdeep@gmail.com,1234
Sai,sai@gmail.com,1234
Ganesh,ganesh@gmail.com,1234
Gopal,gopal@gmail.com,1234

Alex now learned the process of parameterization in JMeter by passing the values from an external CSV
file. He followed the additional steps to configure the test plan to register the users listed in the user.csv file.

1. Click on Thread Group and configure the Number of Threads (Users) as equal
to the number of rows in the user.csv file.

2. Save the test plan.

3. Runthe test.

After the test run, Alex noted that the users in the user.csv file were generated successfully. By using
the username/password to manually log in to the Digital Toys Inc. web application, he verified that the order

was created.
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Use-Case # 3 User Places an Order for the First Time.

Recording the browser actions is one of the best features of JMeter, and it helped Alex create the test
scripts easily. He configured the browser and JMeter to listen on the same port and followed these steps to
record another use-case.

1. Create a test plan and give it a meaningful name, such as User Placing an
Order for the First Time.

2. Click on WorkBench and go to Edit » Add » Non-Test Elements and add
HTTP(S) Script Test Recorder.

3. Inthe Global Settings, configure Port as 7070.
4. Select Target Controller as WorkBench > HTTP(S) Test Script Recorder.

5. Exclude these regular expressions:
JK\. (bmp|css|js|gif|ico|jpe?g|png|swf|woff|woff2|ttf).*

6. Click on the Start button.

7. In the Firefox browser, perform the steps of the use-case called User Placing an
Order for the First Time.

8. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

9. Select all recorded browser actions from WorkBench, and then drag and add
them as child elements of Thread Group.

10.  Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
11.  Save the test plan as DTFirstOrderTestPlan. jmx.”
12.  Run the test.

Alex noticed that the order was not created in the web application. He quickly found the reason for
this—cookies! The web application was using cookies for the session management but JMeter was not
preserving the cookies between requests. He decided to add HTTP Cookie Manager and followed these
additional steps.

1. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

2. Run the test again.

Alex was able to verify that the new order was created, and it was visible on the web application under
order history.

After the test plan was developed and tested, Alex reviewed it to see if anything could be optimized.
He realized that the Server Name or IP and Port Number options were repeated. He decided to capture the
repeated information in HTTP Request Defaults, so he followed these additional steps.

1. Click on Thread Group and go to Edit » Add » Config Element and add HTTP
Request Defaults. Configure Server Name or IP as localhost and Port Number
as 8080.

2.  Remove the values of Server Name or IP and Port Number from each HTTP
request.

3. Save the test plan.

"https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTFirstOrderTestPlan.jmx
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Tip Use HTTP Request Defaults and keep the server configuration in one place to make the test plan
portable. If the test environment changes, it is an easy matter to change it, as it needs to be updated just in one
place.

Use-Case # 4 User Places an Order for the Second Time.

For the next use-case, Alex chose to use the HTTP(S) Test Script Recorder. In addition, he knew that the
test plan should contain the HTTP Cookie Manager and HTTP Request Defaults samplers.

He configured the browser and JMeter to listen on the same port and followed these steps to record
another use-case.

1. Create a test plan and give it a meaningful name, such as User Placing an
Order for the Second Time.

2. Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Script Test Recorder.

3. Inthe Global Settings, configure Port as 7070.
4. Select Target Controller as WorkBench > HTTP(S) Test Script Recorder.

5. Exclude these regular expressions:
K\ (bmp|css|js|gif|ico|jpe?g|png|swf|woff|woff2|ttf).*

6. Click on the Start button.

7. In the Firefox browser, perform the steps of the use-case called User Placing an
Order for the Second Time.

8. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

9. Select all the recorded browser actions from WorkBench, and then drag and add
them as child elements of Thread Group.

10. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

11.  Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

12. Remove the values of Server Name or IP and Port Number from each HTTP
request.

13. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
14.  Save the test plan as DTSecondTimeOrderTestPlan. jmx.?
15.  Run the test.

Alex was able to verify that the new order was created, and it was visible in the web application under
order history.

ghttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTSecondTimeOrderTestPlan. jmx
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Use-Case # 5 User Edits the Billing/Shipping Address.
Alex configured the browser and JMeter to listen on the same port and followed these steps to record
another use-case.

1.

10.

11.

12.

13.
14.
15.

Create a test plan and give it a meaningful name, such as User Editing
Billing/Shipping Address.

Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Script Test Recorder.

In the Global Settings, configure Port as 7070.
Select Target Controller as WorkBench > HTTP(S) Test Script Recorder.

Exclude these regular expressions:
K\ (bmp|css|js|gif|ico|jpe?g|png|swf|woff|woff2|ttf).*

Click on the Start button.

In the Firefox browser, perform the steps of the use-case entitled User Editing
Billing/Shipping Address.

Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

Select all recorded browser actions from WorkBench, and then drag and add
them as child elements of Thread Group.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

Remove values of Server Name or IP and Port Number from each HTTP
request.

Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
Save the test as DTChangeAddressTestPlan. jmx.’

Run the test.

Alex was able to verify that the old address was updated.

Use-Case # 6 User Edits the Payment Information.

Alex configured the browser and JMeter to listen on the same port and followed these steps to record
another use-case.

1.

Create a test plan and give it a meaningful name, such as User Editing Payment
Information.

Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Script Test Recorder.

In the Global Settings, configure Port as 7070.
Select Target Controller as WorkBench > HTTP(S) Test Script Recorder.

Exclude these regular expressions:
K\ (bmp|css|js|gif|ico|jpe?g|png|swf|woff|woff2|ttf).*

Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch 11/DTChangeAddressTestPlan. jmx
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6. Click on the Start button.

7. In the Firefox browser, perform the steps of the use-case called User Editing
Payment Information.

8. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

9. Selectall recorded browser actions from WorkBench, and then drag and add
them as child elements of Thread Group.

10. Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

11.  Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

12. Remove the values of Server Name or IP and Port Number from each HTTP
request.

13. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
14.  Save the test as DTChangePaymentInfoTestPlan. jmx.!
15.  Run the test.

Alex was able to verify that the old payment information was updated.

Use-Case # 7 User Uses the Continue Shopping Option.

Alex configured the browser and JMeter to listen on the same port and followed these steps to record
another use-case.

1. Create a test plan and give it a meaningful name, such as User Using Continue
Shopping Option.

2. Click on WorkBench and go to Edit » Add » Non-Test Elements. Add HTTP(S)
Script Test Recorder.

3. Inthe Global Settings, configure Port as 7070.
4. Select Target Controller as WorkBench > HTTP(S) Test Script Recorder.

5. Exclude the regular expression as:
JK\. (bmp|css|js|gif|ico|jpe?g|png|swf|woff|woff2|ttf).*

6. Click on the Start button.

7. Inthe Firefox browser, perform the steps of the use-case called User Using
Continue Shopping Option.

8. Click on Test Plan and go to Edit » Add » Threads (Users). Add Thread Group.

9. Select all recorded browser actions from WorkBench, and then drag and add
them as child elements of Thread Group.

10.  Click on Thread Group and go to Edit » Add » Config Element. Add HTTP
Cookie Manager.

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangePaymentInfoTestPlan.jmx
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11.  Click on Thread Group and go to Edit » Add » Config Element. Add HTTP Request
Defaults. Configure Server Name or IP as localhost and Port Number as 8080.

12. Remove the values of Server Name or IP and Port Number from each HTTP
request.

13. Click on Thread Group and go to Edit » Add » Listener. Add View Results Tree.
14.  Save the test as DTContinueShoppingTestPlan.jmx."
15.  Run the test.

Alex was able to verify that the new order with multiple products was created, and it was visible in the
web application under order history.

Validation of Test Steps

Alex decided to make sure that every test had assertions so that test execution could be validated. There were
a couple of assertions at his disposal. Since JMeter assertions come with a runtime performance cost, he
decided to limit them to response assertion and size assertion.

Use-Case # 1 User Lands on the Home Page and Browses the Products.

Alex followed these steps to update the existing test plan.

1.  OpenDTHomePageTestPlan. jmx.'

2. Click on HTTP Request and go to Edit » Add » Assertions. Add Response
Assertion. Configure Apply to asMain Sample Only, Response Field To Test as
Response Code, Pattern Matching Rules as Equals, and Patterns To Test as 200.

3.  Run the test.

The results indicated that the test passed successfully.

To make sure that the test assertions were working as expected, Alex updated the Patterns To Test field
to 500. After running the test, the test results indicated that the test failed; this confirmed that the assertions
were working as expected (see Figure 11-5).

e

Text [ w4 [ Assertion result

b
7@ HitP Beanet : Assertion error- false
© Response Assertion Assertion failure: true

Assertion failure message: Testfailed: code expected to equal /
wxat received : [[[2]]]00
wxaxx comparison: [[[S]j00

o

I/

Figure 11-5. Assertion failure home page

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTContinueShoppingTestPlan. jmx
Zhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTHomePageTestPlan.jmx
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Alex change 500 back to 200 and saved the updated test plan. The test was then successful.

Tip  Use assertions to validate test results.

Use-Case # 2 User Registration.

Unlike prior test plans, this use-case involved many HTTP requests. Since assertions are costly, Alex
added assertions only for important HTTP requests that performed POST request calls.

Alex followed these steps to update the existing test plan.

1. OpenDTUserRegistrationTestPlan. jmx."

2. Click on the second /user/signUp HTTP Request and go to Edit » Add >
Assertions. Add Response Assertion. Configure Apply to as Main Sample Only,
Response Field To Test as Response Code, Pattern Matching Rules as Equals,
and Patterns To Test as 200.

3. Save the updated test plan.
4. Run the test.

The results indicated that the test passed successfully.

Use-Case # 3 User Places an Order for the First Time.

A typical web application has multiple HTTP request-response sequences, and Digital Toys Inc. web
application is no different. Alex started with the next test plan. To make it more efficient, he decided to add
assertions only for POST requests.

He decided to focus on /user/signlIn, /order/addToCart, /user/addAddress, /user/addCard, and /
user/signOut HTTP Requests.

Caution Login and subsequent logout are required to make sure that the session is closed. Otherwise, it
may impact the overall performance results.

Alex followed these steps and updated the existing test plan.
1. OpenDTFirstOrderTestPlan.jmx."*

2. Clickon /user/signIn HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

3. Clickon /order/addToCart HTTP Request and go to Edit » Add » Assertions.
Add Response Assertion. Configure Apply to as Main Sample Only, Response
Field To Test as Response Code, Pattern Matching Rules as Equals, and
Patterns To Test as 200.

4. Clickon /user/addAddress HTTP Request and go to Edit » Add » Assertions.
Add Response Assertion. Configure Apply to asMain Sample Only, Response
Field To Test as Response Code, Pattern Matching Rules as Equals, and
Patterns To Test as 200.

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTUserRegistrationTestPlan.jmx
“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTFirstOrderTestPlan.jmx
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5. Clickon /user/addCard HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

6. Clickon /user/signOut HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

7. Save the updated test plan.
8. Run the test.

The results indicated that the test passed successfully.

Use-Case # 4 User Places an Order for the Second Time.

The next test plan also had multiple HTTP request-response sequences. Alex decided to focus
on /user/signIn, /order/addToCart, and /user/signOut POST requests and added assertions.

Alex followed these steps to update the existing test plan.

1. OpenDTSecondTimeOrderTestPlan. jmx.'®

2. Clickon /user/signIn HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

3. Clickon /order/addToCart HTTP Request and go to Edit » Add » Assertions.
Add Response Assertion. Configure Apply to asMain Sample Only, Response
Field To Test as Response Code, Pattern Matching Rules as Equals, and Patterns
To Test as 200.

4. Clickon /user/signOut HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

5. Save the updated test plan.
6. Run the test.

The results indicated that the test passed successfully.

Use-Case # 5 User Edits the Billing/Shipping Address.

This test plan also had multiple HTTP request-response sequences. Alex decided to focus on /user/
signIn, /order/addAddress, and /user/signOut POST requests and added assertions.

Alex followed these steps to update the existing test plan.

1.  OpenDTChangeAddressTestPlan. jmx.'

2. Clickon /user/signIn HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTSecondTimeOrderTestPlan. jmx
“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangeAddressTestPlan.jmx
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3. Clickon /order/addAddress HTTP Request and go to Edit » Add » Assertions.
Add Response Assertion. Configure Apply to asMain Sample Only, Response
Field To Test as Response Code, Pattern Matching Rules as Equals, and
Patterns To Test as 200.

4. Clickon /user/signOut HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

5. Save the updated test plan.
6. Run the test.

The results indicated that the test passed successfully.

Use-Case # 6 User Edits Payment Information.

This test plan also has multiple HTTP request-response sequences. Alex decided to focus on
/user/signlIn, /order/addCard, and /user/signOut POST requests and added assertions.

Alex followed these steps to update the existing test plan.

1. OpenDTChangePaymentInfoTestPlan.jmx."

2. Clickon /user/signln HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

3. Clickon /order/addAddress HTTP Request and go to Edit » Add » Assertions.
Add Response Assertion. Configure Apply to asMain Sample Only, Response
Field To Test as Response Code, Pattern Matching Rules as Equals, and
Patterns To Test as 200.

4. Clickon /user/signOut HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

5. Save the updated test plan.
6. Run the test.

The results indicated that the test passed successfully.

Use-Case # 7 User Uses the Continue Shopping Option.

This test plan also had multiple HTTP request-response sequences. Alex decided to focus on /user/
signIn, /order/addToCart, /user/addAddress, /order/addCard, and /user/signOut POST requests and
added assertions.

Alex followed these steps to update the existing test plan.

1. OpenDTContinueShoppingTestPlan. jmx.!

2. Clickon /user/signIn HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

Yhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangePaymentInfoTestPlan. jmx
®https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTContinueShoppingTestPlan. jmx
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Click on /order/addToCart HTTP Request and go to Edit » Add » Assertions.
Add Response Assertion. Configure Apply to as Main Sample Only, Response
Field To Test as Response Code, Pattern Matching Rules as Equals, and
Patterns To Test as 200.

Click on /user/addAddress HTTP Request and go to Edit » Add » Assertions.
Add Response Assertion. Configure Apply to as Main Sample Only, Response
Field To Test as Response Code, Pattern Matching Rules as Equals, and
Patterns To Test as 200.

Click on /user/addCard HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to as Main Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

Click on /user/signOut HTTP Request and go to Edit » Add » Assertions. Add
Response Assertion. Configure Apply to asMain Sample Only, Response Field
To Test as Response Code, Pattern Matching Rules as Equals, and Patterns To
Test as 200.

Save the updated test plan.

Run the test.

The results indicated that the test passed successfully.

Passing Variables Between Samplers

Alex reviewed all the test plans before running tests with multiple users.

For the Edit Address test plan, Alex needed to grab the value of addressId from the response of /user/
addAddress GET HTTP request and pass it to /user/addAddress POST HTTP Request.

Similarly, for the Edit Payment Information test plan, he needed to grab the value of cardId from the
response of /user/addCard GET HTTP request and pass it to /user/addCard POST HTTP request.

Alex followed these steps to update the existing test plan.

Updating Change Address Test Plan.

1.
2.

Open DTChangeAddressTestPlan. jmx.!

Click on /user/AddCard HTTP Request and go to Edit » Add » Post
Processors. Add Regular Expression Extractor. Configure Reference

Name as addressid, Regular Expression as <input type="hidden"
name="addressId" value="(.+?)" id="addressId" \/> that he found
from the HTML code, Template as $1$, and Match No. (0 for Random) as 1
(see Figure 11-6).

https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangeAddressTestPlan.jmx
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[_] Use empty default value

ot View Resulls Tree
&) workBench

Figure 11-6. Address ID regular expression extractor

3. Pass the reference name to the next HTTP request, as shown in Figure 11-7.

("Parameters | Body Data | Files Upload |

Send Parameters With the Request:
Name: | Value
addressid |${addressid} |
line1 [Changed2AddressLine2
line2 |Changed2AddressLine2

Figure 11-7. Pass the address ID to the next HITP request

4. Save the updated test plan.
Updating Change Payment Information Test Plan.
1. OpenDTChangePaymentInfoTestPlan.jmx.?

2. Clickon /user/addCard HTTP Request and go to Edit » Add » Post
Processors. Add Regular Expression Extractor. Configure Reference Name as
cardid, Regular Expression as <input type="hidden" name="addressId"
value="(.+?)" id="addressId" \/»> that he found from the HTML code,
Template as $1$, and Match No. (0 for Random) as 1 (see Figure 11-8).

— - ; ; v = .= (‘.. : <
e @ ®dd LIE|G)[+]=]5|[P]b] % | [ W] [
T a User editing Billing/Shipping Address .
o- % Thread Group Regular Expression Extractor
2% HTTP Cookie Manager Name: Regular Expression Extractor
_)S HTTP Request Defaults Comments:
T (A 1/ Apply to:
1"« 3/usedsignin ) Main le and sub. les @ Main le only ) Sub. lesonly O JMeter Variab
e ¥ 8lusersignin
- 9 Iatfinden Field to check
¢ /#° 11/useraddAddress ® Body () Body (unescaped) (O Body asaDocument C) Response Headers () RequestHe
2% HTTP Header Manager g
¥ Regular Expression Extractor| e Name: \addressid 4 i
o ¥ 16 luser/addAddress Regular Expression: <input type="hidden" name="addressld value="( +?)id="addressld" V>
o 17 folbfio e Template: $15
o 7 19 userisignOut Match No. (0 for Random): 1
o ; tinde Default Value:

®https://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch_11/DTChangePaymentInfoTestPlan.jmx
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8 lalod’ g[E(a] [+]=]~][»]®] % o | W
 a User editing Payment Information
¢ <O Thread Group

Regular Expression Extractor

2% HTTF Request Defaults Name: .R_egu1ar Expression Extractor
#% HTTP Cookie Manager Comments:
o 1y Apply to:

o /¥ 3lusersignin

e | (0 Main sample and sub-samples @ Main sample only () Sub-samples only () JMeter V'
o ¥ 8luser/signin

& Field to check
¢ #° 11MuserladdCard @ Body O Body(unescaped) O BodyasaDocument (O Response Headers () Reque
#% HTTP Header Manager -
¥ Regular Expression Extracior] | | Reference Name: carid .
o 4 13 luser/addCard Regular Expression: <input type="hidden" name="cardld" value="(.+?)
1 14 latfindex Template: 515
o /¥ 16 lusersignOut Match No. (0 for Random): |1
o~ / 17 iatindex Default Value: | (] use empty default value

~ View Results Tree
K] workBencn

Figure 11-8. Card ID regular expression extractor

3. DPass the reference name to the next HTTP request, as shown in Figure 11-9.

(' Parameters | Body Data | Files Upload |

Send Parameters With the Request:

Name o= ‘ Value
cardld | |${carid}
iInameOnCard [Osert

Figure 11-9. Pass the card ID to the next HTTP request

4. Save the updated test plan.

Running Tests with Multiple Users

To simulate the load of multiple users accessing the application concurrently, Alex made a few changes to
the existing test plans.
Required changes to the test plans are as follows:

e Add CSV Data Set Config.
e In Configure the CSV Data Source, set the filename to the user list CSV file.
e In/user/signln HTTP Request, make CSV Data Set Config the child element.

e  Update Thread Group configuration with the number of threads/users.
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Updating Case # 3: User Places an Order for the First Time.
1. OpenDTFirstOrderTestPlan.jmx.?'

2. Click on the second /user/signIn HTTP Request and go to Edit » Add >
Config Element. Add CSV Data Set Config. Configure Filename as dtusers.csv,
Variable Names (comma-delimited) as username,password, and Delimiter
(use \tfor tab) as ", " (see Figure 11-10).

Clefalclalw) s/eLEl@) +]-]%][»]»]

¢ @ UserPlacing an Order for the First Time

}- 88 Tvaad Gronip | CSV Data Set Config
2% HTTP Cookie Manager | IName: [CSV Data Set Config
% HTTP Request Defaults | |comments:
o= "I' 1/dt :

~ Configure the CSV Data Source

o /¥ 3luserisignin

? ," 8 Juser/signin Filename:[_dt-users.csv

| —

2% HTTP Header Manager ) i en‘co?!ing: :
0\ Response Assertion | | Variable Names (comma-dellmlteg]. username,password
K k:SV Data Set Conﬁg! : Delimiter (use “it’ for tabyj:{; )

o 9 /dtindex : Allow quoted data?:|False

o /¥ 11 /product/detail : Recycle on EOF 2:|True

o ¥ 13 jorder/addToCart :

L ’,, 15 fordericheckout Stop thread on EOF ?:|False

& ;
o= 16 Juser/addAddress : Sharing mode:|All threads

o /¥ 21user/addAddress

Figure 11-10. CSV data set config parameters

3. Click on the same /user/signIn HTTP request and configure parameters in the
request transaction (see Figure 11-11).

[ Parameters | Body Data | Files Upload |

Send Parameters With the Request:

Name: [ Value
email [${username}
password [${password}

Figure 11-11. Request parameters

4. Save the updated test plan.

2https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTFirstOrderTestPlan.jmx
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Alex updated the remaining test plans by opening each plan one by one and following the previous

steps.

e DTSecondTimeOrderTestPlan.jmx

e DTChangeAddressTestPlan.jmx

e  DTChangePaymentInfoTestPlan.jmx

e DTContinueShoppingTestPlan.jmx

To simulate the load of 10 concurrent users, Alex ensured that the dt-users.csv file mentioned in the

CSV Data Set Confighad 10 users.

The next step was to configure Thread Group with the number of concurrent users and run the test.
Use-Case # 1User Lands on the Home Page and Browses the Products.

1.  OpenDTHomePageTestPlan. jmx.

2. Click on Thread Group. In Thread properties, configure Number of Threads
(users) as 10, Ramp-Up Period (in seconds) as 1, and Loop Count as 1.

3. Save the updated test plan.

4. Run the test.

The results are shown in Figure 11-12.

I
-

Text

4

[ Sampler result | Request | Response data

< ETI‘P Requast|

@ HTTP Request
& HTTP Request
& HTTP Request
@ HTTP Request
@ HTTP Request
& HTTP Request
& HTTP Request
& HTTP Request
@ HTTP Request

Figure 11-12. Landing page 10 threads

Error Count U

Data type ("text”I"bin"1™); text
Response code: 200
Response message: OK

Response headers:

HTTP/1.1 200 OK

Date: Thu, 18 May 2017 02:00:26 GMT

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

Content-Language: en-US

Set-Cookie: JSESSIONID=gvtfcw9qrgv12e44434chotf.Path=/
Expires: Thu, 01 Jan 1970 00:00:00 GMT
Transfer-Encoding: chunked

Server: Jetty(9.3.7.v20160115)

HTTPSampleResult fields:
ContentType: text/html;charset=utf-8
DataEncoding: utf-8

2https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTHomePageTestPlan. jmx
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Use-Case # 3 User Places an Order for the First Time.
1. OpenDTFirstOrderTestPlan.jmx.?

2. Click on Thread Group. In Thread properties, configure Number of Threads
(users) as 10, Ramp-Up Period (in seconds) as 1, and Loop Count as 1.

3. Save the updated test plan.
4., Run the test.

The results are shown in Figure 11-13.

-

Text lv|: Sampler result | Request I Response data
q 1/dt -l |
o~ & 8/user/signin I iPOST data:
@ 2/usensignin iemaﬂ:usen0%406&.com&passwordzuseu0
5 "
o @ 8/user/signin lcookie Data:
@ 1/at I “JUSESSIONID=1s1tyjj7y3c7b49y1u919202u
2 3/user/signin = :
9 '@ 8/userisignin - iRequest_Headers:
] }!ﬂwﬂowlhostSOSOMserfsignln! [Connection: keep-alive

ERefefer. hitp:Mocalhost8080/user/signin
iAccept-Language: en-US,en;q=0.5
IContent-Type: applicationi-www-form-urlencoded

@ hitpMocalhost 8080/
@ 11 /product/detail

@ 13/order/addToCart lAccept-Encoding: gzip, deflate

& 15 Jorder/checkOut iUser-Agenl. Mozilla/s.0 (Macintosh; Intel Mac OS X 10.10; rv.42.0) Gecko/20100101
@ 11 /product/detail frirefox/d2.0 - =

@ 13 /orderiaddToCart lAccept: texthtml,applicationixhtmi+xml,applicationxml.q=0.9,**,q=0.8

IContent-Length: 37
@ 15 /order/checkOut IHost localhost 8080

@ 11 /productdetail |

Figure 11-13. First order 10 threads

Use-Case # 4 User Places an Order for the Second Time.
1.  OpenDTSecondTimeOrderTestPlan. jmx.*

2.  Click on Thread Group. In Thread properties, configure Number of Threads
(users) as 10, Ramp-Up Period (in seconds) as 1, and Loop Count as 1.

3. Save the updated test plan.

4. Run the test.

Bhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTFirstOrderTestPlan.jmx
Zhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTSecondTimeOrderTestPlan.jmx
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Text lv : " sampler result | Request |  Response data
@ 3/user/signin =1 IPOST hitp:ilocalhost8080/user/signin
@ 3/user/signin
Q@ 1/dv I MPOST data:

& 3/usersignin
o~ @ 8 /user/signin

@ 3/user/signin
9 & 8/user/signin
°
@ http:iiocalhost 8080/
9 1/av
& 3/user/signin
o @ 8 /user/signin
9 1/4v
o @ 8lusersignin

@ 1/ mE

‘Jlemail=user23%40dt com&password=user23

ookie Data:
SESSIONID=0829qv8j1ws41r8iioi2xm2rr

| Request Headers:

JIConnection: keep-alive

JIReferer: hitp:Mocalhost8080/userisignin
Jlaccept-Language: en-US,en;q=0.5

ontent-Type: applicationi-www-form-urlencoded
ccept-Encoding: gzip, deflate

ontent-Length: 37

Limek lamalbanb0000

Figure 11-14. Second time order 10 threads

Use-Case # 5 User Edits the Billing/Shipping Address.

1.  OpenDTChangeAddressTestPlan.jmx.*

2. Click on Thread Group. In Thread properties, configure Number of

: User-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS X 10.10; rv:42.0) Gecko/20100101 Firefo/42.0
cept texthtml, applicationihtmi+xml,application/xml;g=0.9,*/*,q=0.8

Threads (users) as 10, Ramp-Up Period (in seconds) as 1, and Loop

Count as 1.

3. Save the updated test plan.

4. Run the test.

Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangeAddressTestPlan.jmx
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The results are shown in Figure 11-15.

Text lv §|[ Sampler result | est | Response data |
@ 11/useriaddAddress || llposT http:/ocalhost8080/user/signin
Q@ 1/ 2
9 1/ POST data:
@ 3/user/signin tllemail=user499%40dt.com&password=user4?
@ 2/user/signin eoolde Data:
& '@ 8 lusersignin “|UsESSIONID=2xakwehbpirs wbsTrdzsiit
o @ 8/user/signin L |:
& 11/user/addAddress [IRequest Headers:
@ 11/useriaddAddress || :[jConnection: keep-alive _
Q 1/ “|Referer: hitp:/iocalhost 8080/user/signin
; “[lAccept-Language: en-US en;q=0.5
@ 3/usersignin 1 :JiContent-Type: application/x-www-form-urlencoded
¢ @ 8/usersignin “lAccept-Encoding: gzip, deflate
< @ﬂowlhostsn@ “JlUser-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS X 10.10; rv:42.0) Gecko/20100101 Firefox/42.0
@ http:Nocalhost: 8080/ “JlAccept: textmtmi, application/xhtmi+xmi,applicationxml;q=0.9,*/*,q=0.8
Q /v ‘lIContent-Length: 37
@ 3 luserssigin | #iHost localhost:8080

Figure 11-15. Change address 10 threads

Use-Case # 6 User Edits the Payment Information.
1. OpenDTChangePaymentInfoTestPlan.jmx.*

2. Click on Thread Group. In Thread properties, configure Number of Threads
(users) as 10, Ramp-Up Period (in seconds) as 1, and Loop Count as 1.

3. Save the updated test plan.

4. Run the test.

»https://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch_11/DTChangePaymentInfoTestPlan.jmx
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The results are shown in Figure 11-16.

Text |vi:'_ Sampler result | Request | Response data |
o & 8/userisignin - | -I'POST htfp:Mocalhost8080/user/signin
9 1/dv -

‘[POST data
Efemail=user58%40dt.com&password=userss

o & 8/user/signin
@ 3/usersignin

@ 11/user/addCard Cookie Data:
& 11 /user/addCard — - [JSESSIONID=1wumayaavaSxhk3toagiss 1bc
o & 8/user/signin

|
l | .

9 1/ | ;Request Headers
| “f)Connection: keep-alive
|

@ 3/userisignin Referer. http:/ocalhost8080/userisignin

@ 11/useriaddCard | “Maccept-Language: en-US,en:q=0.5
@ /v iContent-Type: applicationx-www-form-urlencoded
@ 3/user/signin lAccept-Encoding: gzip, deflate
¢ @ 8luser/signin [User-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS X 10.10; rv:42.0) Gecko/20100101 Firefox/d2.0

@ httplocalhost 8080/ lAccept texthtml, application/xhtmi+xmi,applicationxml;q=0.9,*/*:q=0.8

- fContent-Length: 37
& http:Nocalhost 8080/ lHost localhost8080

Figure 11-16. Change payment info 10 threads

Use-Case # 7 User Uses Continue Shopping Option.
1. OpenDTContinueShoppingTestPlan. jmx.>

2. Click on Thread Group. In Thread properties, configure Number of Threads
(users) as 10, Ramp-Up Period (in seconds) as 1, and Loop Count as 1.

3. Save the updated test plan.
4. Run the test.

You will see the similar user requests under the View Results Tree as in the previous test results.

Implementing Actual User Behavior

Alex wanted to implement the actual user behavior, and this can be achieved by using loop controllers and
timers. Loop controllers are used to loop through the product catalog page. Timers can be used to introduce
a delay to simulate the time taken by the user to look for the products on the catalog page. Actual user
behavior is simulated by combining loop controllers and timers.

The Continue Shopping use-case is a classic example of looping through the products catalog page
multiple times.

Digital Toys Inc. web application does not allow adding the same product twice, so Alex had to manage
the same behavior from the script. He enclosed the three requests—/dt/index, /product/detail and
/order/addToCart-inside a loop controller.

“Thttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch_11/DTContinueShoppingTestPlan.jmx
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Alex followed these steps to update the test.

1. OpenDTContinueShoppingTestPlan.jmx* (see Figure 11-17).

¢ = Loop Controller
% Counter
o= y” /dtindex
o~ /¥ Iproduct/detail
o~ /¥ lorder/addToCart

Figure 11-17. Looping request

Noting that the number of products purchased depends on the user, Alex wanted to allow for this and
followed these steps to achieve the actual user behavior.

1. Click on Thread Group and go to Edit » Add » Config Element. Add Random
Variable. Configure Variable Name as numberOfProduct, Minimum Value as 1,
Maximum Value as 6, and under Per Thread (User)? as True (see Figure 11-18).

Random Variable

Name: ]Random Variable
Comments:
Output variable 1
Variable Name:[numberOfProduct
Output Format: 0
Configure the Random generator
Minimum Value:[_1
Maximum Value:[ﬁ
Seed for Random tunction:[

Options 1 1
Per Thread(User) ?:|True

Figure 11-18. Random variable

Zhttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTContinueShoppingTestPlan.jmx
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2. Click on Loop Controller. Configure Loop Count as the random variable
${numberOfProduct} (see Figure 11-19).

Loop Controller

Name: |Loop Controller
Comments:

Loop Count: [ | Forever |${numberOfProduct]

Figure 11-19. Loop count

3. Click on Loop Controller and go to Edit » Add » Config Element. Add Counter.
Configure as shown in Figure 11-20.

Counter
Name: |Counter
Comments:

Start |2

Increment "1

Maximum |${numberOfProduct}

Number format |0

Reference Name |productid

[v] Track counter independently for each user

[] Reset counter on each Thread Group Iteration

Figure 21-20. Counter

4. Clickon /product/detail HTTP Request.In the Send Parameters With
Request field, click on the Add button to add a name-value pair. Configure the
Name as productId and the Value as ${productId}.

5. Clickon /order/addToCart HTTP Request.In the Send Parameters With
Request field, click on the Add button to add a name-value pair. Configure the
Name as productId and the Value as ${productId} (see Figure 11-21).
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( Parameters ‘i"Body Data | Files Upload '

Send Parameters With the Request:

| Name: Value
{iproductid | [${productid]

Figure 11-21. HTTP request value

6. Save the updated test plan.

Users typically spend time on the product catalog page thinking about their next action. This can be
simulated by using a timer. Alex decided to use a Gaussian random timer and estimated that the user would
take 2 to 10 seconds. He followed these steps.

1. Clickon /product/detail GET HTTP Request and go to Edit » Add » Timer.
Add Gaussian Random Timer. Configure Deviation (in milliseconds) as 2000
and Constant Delay Offset (in milliseconds) as 10000.

2. Clickon /user/addAddress POST HTTP Request and go to Edit » Add » Timer.
Add Gaussian Random Timer. Configure Deviation (in milliseconds) as 2000
and Constant Delay Offset (in milliseconds) as 10000.

3. Clickon /user/addCard POST HTTP Request and go to Edit » Add » Timer.
Add Gaussian Random Timer. Configure Deviation (in milliseconds) as 2000
and Constant Delay Offset (in milliseconds) as 10000.

4. Clickon /order/orderHistory GET HTTP Request and go to Edit » Add » Timer
and add Gaussian Random Timer. Configure Deviation (in milliseconds) as 2000
and Constant Delay Offset (in milliseconds) as 10000 (see Figure 11-22).

Gaussian Random Timer

Name: |Gaussian Random Timer
Comments:

Thread Delay Properties
Deviation (in milliseconds): |2000

Constant Delay Offset (in milliseconds): '10000

Figure 11-22. Gaussian random timer
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Similarly, Alex updated remaining test plans as per Table 11-10.

Table 11-10. Test Plan Vs. Request Mapping

Test Plan POST Request Sampler(s)

DTFirstOrderTestPlan.jmx /product/detail, /user/ addAddress, /user/addCard,
/ order/orderHistory

DTSecondTimeOrderTestPlan. jmx /product/detail, /order/ orderHistory

DTChangeAddressTestPlan. jmx /user/addAddress

DTChangePaymentInfoTestPlan.jmx /user/addCard

Alex added a Gaussian random timer on all the pages that required user thinktime in all the test plans.

After updating the JMeter test script, Alex was confident that the script would implement the actual user
behavior. For each of the tests, he prepared a list of users and updated the CSV Data Set Config configuration
as per Table 11-11.

Table 11-11. Test Script vs. Input CSV File Mapping

JMeter Test Script Name Input CSV File Name
DTFirstOrderTestPlan. jmx first-order.csv
DTSecondTimeOrderTestPlan. jmx secondtime-order.csv
DTChangeAddressTestPlan. jmx change-address.csv

DTChangePaymentInfoTestPlan.jmx change-paymentinfo.csv

DTContinueShoppingTestPlan. jmx continue-shopping.csv

It makes sense to run the test for Placing the Order the Second Time, Editing the Address Information,
and Editing the Payment Information only after running the test for Placing the Order the First Time.

Tip  Ensure that the sequence in which the tests are run follows the real user scenario.

Results Metrics

Once the tests are agreed upon, they are standardized and the results noted as a baseline. The test
results, together with the required performance metrics, are shared with the engineering team. When the
engineering team implements a fix, the tests are re-run and the results are compared with the baseline.
Alex had a discussion with the team and standardized on the performance criteria to be measured.
These were the Average, Min, and Max response times of each HTTP request. They also needed the
utilization metrics for CPU, memory, and network.
Alex added an aggregate report, which gave him Average, Min, and Max response times of each HTTP
request. He added jp@gc - PerfMon Metrics Collector to get CPU, memory, and network utilization stats.
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Alex disabled the View Results Tree report for the production run, as it is memory intensive.
As JMeter does not ship with PerMon Agent out of the box, Alex downloaded the server agent from
Server Agent URL.*

In order to add jp@gc - PerfMon Metrics Collector to JMeter, Alex downloaded the plugin from
JMeterPlugins URL* and extracted it to the JMeter main directory.

Alex followed these steps to update the existing test plans.

Use-Case # 1 User Lands on the Home Page and Browses Products.

1. OpenDTHomePageTestPlan.jmx.*
Click on View Results Tree and go to Edit » Disable.

Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.

Eal

Click on Thread Group and go to Edit » Add » Listener. Add jp@gc - PerfMon
Metrics Collector.

5. Click the Add Row button on the respective servers to monitor for CPU, memory,
and network.

6. Run the test.

The results are shown in Figure 11-23.

Aggregate Report
Name: |Aggregate Report
Comments:

Write results to file / Read from file

Filename Browse Log/Display Only: [_]Errors [ ] Successes Configure
_ Label |#Samples| Average | Median 90% Line | 95%Line | 99%Line | Min | Max | Emor% |Throug..| KBisec
HTTP Request 10| 19| 17| 24 24| 25| 14| 25| 0.00%|10.8/sec| 3386
TOTAL 10| 19| 17| 24| 24| 25 14| 25 0.00% 10.8/sec]  338.6

Figure 11-23. Home page aggregate report

The PerfMon Metrics Collectors report does not show many of the changes if you just trigger with
10 threads. Try to increase the threads to 100 and then run the test; you will find the results shown in
Figure 11-24.

http://jmeter-plugins.org/downloads/file/ServerAgent-2.2.1.zip
http://jmeter-plugins.org/downloads/file/IMeterPlugins-Standard-1.3.1.zip
Shttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTHomePageTestPlan. jmx
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jp@gc - PerfMon Metrics Collector

x|
e

Name: |jp@gc - PerfMon Metrics Collector

Comments:
@ Help on this plugin

Servers to Monitor (ServerAgent must be started, see help)

Host/IP Port Metric to collect | Metric parameter (see help)
localhost 4444 ICPU |
localhost. 4444 Memory
localhost 4444 [Network /O
l Add Row l Copy Row l Delete Row I

Write results to file / Read from file

ﬁiename| || Browse... Log/Display Only: [ ] Errors [ ] Successes

I @cnm ’9 Rows 1% Settings ‘

M localhost CPU M localhost Memory [l localhost Network O
90

81
72

Performance Metrics
-
o

8
9

0
00:00:00 00:00:13 00:00:26 00:00:39 00:00:52 00:01:05 00:01:18 00:01:31 00:01:44
Elapsed time (granularity: 1 sec)

00:01:57 00:02:10

Figure 11-24. Home page PerfMon report (see color image in source code file)
In the same way, he updated the remaining test plans and generated the reports.
Use-Case # 3 User Places an Order for the First Time.
1.  OpenDTFirstOrderTestPlan.jmx.*
2. Click on View Results Tree and go to Edit » Disable.

3. Click on Thread Group and go to Edit » Add » Listener. Add jp@gc - PerfMon

Metrics Collector.

4.  Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.

5. Click on the Add Row button on the respective servers to monitor for CPU,
memory, and network.

6. Save the updated test plan.
7. Run the test.

3https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTFirstOrderTestPlan.jmx
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The results are shown in Figures 11-25 and 11-26.

Aggregate Report
Name: [Aggregate Report |
c |
Write results to file | Read from file
Filename | ‘ | Browss... l Log/Display Only: [ ] Errors [ ] Successes | Configure
Label #Samp ge | Median | 90%Line | 95%Line | 99%Line |  Min Max | Error %|Throug. | KBisec
1 7dt 10 19 17 20, 20 5 16 35| 0.00%|10.8/sec| 3357
3N g 10 8 5 7 7 8 5 8| 0.00%[11.1isec] _ 68.0|
8 fuserisignin 10 29 29 33 33 35 28| 35| 0.00%|10.8/sec| 3455|
11 /productidetail 10 17 16 22 22 23 14 23| 0.00%]| 1.6/sec 1a_q”
13 dToCart 10 22 22 25 25 34 17 34| 0.00%| 16/sec| 105
15 JordericheckOut 10 26 23 29 29 51 20 1| 0.00%| 1.6/sec| 10.9]
21 ddAdd 10 50 38 86 86 107 33 107] 0.00%| 2. 2sec| 15.2”
25 Card 10 44 41 49 49 80 2 0| 0.00%| 16isec] 115
128 /orderiplaceOrder 10 82 67 126 126| 242 38 242] 0.00%| 16/sec] 520
31 Jorder/orderHistory 10 65 44 157 157 1591 36 159 0.00%/540/m_| 9.0
33 IsignOut 10 29 20 40 40 98] 17 93] 0.00%[54.0m..| 282
TOTAL 110 35 27 67 36 159] 5 242] 0.00%| 22isec] 358
Figure 11-25. First order aggregate report
jp@gc - PerfMon Metrics Collector k2
Name: |jp@gc - Perflon Metrics C J
Comments:
© Help on this plugin Vi34
Servers to Monitor (ServerAgent must be started, see help)
| Host/IP Port Metric to collect Metric parameter (see help)
localhost 4444 CPU
localhost 4444 Memory
localhost 4444 Network IO
Write results to file / Read from file
Filename | ‘ l Browse... ] Log/Misplay Only: [ ] Errors [ Successes | Configure

Gofom | f e | @]

Performance Metrics

90000

M localhost CPU (x1 000) WM localhost Memory (x1 000) [ localhost Network VO
100 000

80000

70000
60000
50000 -
40000
30000
20000
10000

0- n
00:00:00 00:00:05 00:00:10

00:00:15 00:00:20

00:00:25 00:00:30 00:0.0:35 Do:ﬂﬁ:lﬂ 00:00:45

Elapsed time (granularity: 1 sec)

00:00:50

Figure 11-26. First order PerfMon report (see color image in source code file)
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Use-Case # 4 User Places an Order for the Second Time.

1. OpenDTSecondTimeOrderTestPlan. jmx.*

2. Click on View Results Tree and go to Edit » Disable.

3. Click on Thread Group and go to Edit » Add » Listener. Add jp@gc - PerfMon
Metrics Collector.

4. Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.

5. Click on the Add Row button on the respective servers to monitor for CPU,
memory, and network.

6. Save the updated test plan.

7. Run the test.

The results are shown in Figures 11-27 and 11-28.

Aggregate Report

Name: !5g_gggate Report

|Comments:

Write results to file / Read from file

Filename Browse.. | Log/Display Only: [ ] Errors [ ] Successes | Configure
Label # Samples| Average [ Median | 90% Line | 95% Line | 99% Line Min Max Error % [Throug... KBlsec
110y 10 21| 17 29 29 34 14 34| 0.00%[10.7/sec| 3332
3 luser/signin 10 7| B 10 10 16 5 16 0.00%[10.9/sec|  66.7
8 luserisignin 10 31| 31 37 37 41 24 41 0.00%)]10.7/sec! 341.8|
11 /productidetail 10f 17 18 23 23 24 14 24| 0.00%| 5.2/sec| 33.2)
13 Jorder/addToCart 10 30| 22 49 49 61 17| 61 0.00%)| 5.1/sec| 341
15 [ordericheckOut__ 10 38| 28 500 s 81 23 51| 0.00%] 50isec] 509
17 JorderiplaceOrder 10) 45 36 65 65| 84 N 84 0.00%)| 5.1/sec| 161.8)
20 /orderforderHistory 10 26| 25 29 29 30 24 30 0.00%| 1.8/sec] 13.5)
22 juser/signOut 10 21 19 27 27 29 17 29] 0.00%| 1.8/sec]  55.6|
TOTAL 90 26| 24 46 51 65 = 84 0.00%| 3.6/sec| 64.8)

Figure 11-27. Second time order aggregate report

3https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTSecondTimeOrderTestPlan.jmx
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Write results to file | Read from file

Filename[ |[ Browse. . iLm;g.r[)i.';plamI Only: []Errors [ | Successes

l' (D% cnart ’ vﬂows [ £ settings

jp@gc - PerfMon Metrics Collector 2]
Name: jp@gc - PerfMon Metrics Collector
Comments:
@He'E on this p1ugln v1.3.1
Servers to Monitor (ServerAgent must be started, see help)
I Host/IP Port | Metricto collect Metric parameter (see help)
localhost 4444 CPU
localhost 4444 Memory
localnost 2444 Network /O
1
| Add Row I Copy Row Delete Row |

M localhost CPU (x1 000) M localhost Memory (x100) M localhost Network VO

30000

27 000 /\
w 24000 [\
'?_3 21 000
% 18 000
E 15000
£ 12000
g 9000 _ o ,

6000 e

3000

00:00:00 00:00:02 00:00:04 00:00:.07 00:00:09 00:00:12 00:00:14 00:00:16 00:00:19 00:00:21 00:00:24
Elapsed time (granularity: 1 sec)

Figure 11-28. Second time order PerfMon report (see color image in source code file)

Use-Case # 5 User Edits the Billing/Shipping Address.
1.  OpenDTChangeAddressTestPlan. jmx.*
2. Click on View Results Tree and go to Edit » Disable.
3. Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.
4

Click on Thread Group and go to Edit » Add » Listener. Add jp@gc - PerfMon
Metrics Collector.

5. Click the Add Row button on jp@gc - PerfMon Metrics Collector and add the
respective servers to monitor for CPU, memory, and network.

6. Save the updated test plan.
7. Runthe test.

3https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangeAddressTestPlan.jmx
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The results are shown in Figures 11-29 and 11-30.

Aggregate Report

Name: |Aggregate Report |

Comments: J

Write results to file / Read from file

Filename | | | Browse... ] Log/Display Only: [ |Errors [ | Successes Configure

Label #Samples| Average | Median | 90% Line | 95% Line | 99%Line |  Min Max |Emo. [Throug..] KBisec|

1/dt/ 10 18| 15 25 25 36 14 36/0.00.10.8/sec| 2336.4|
3 juser/signin 10 8 5 7 7 34 4 34/0.00..[11.0/sec]  67.1|
|8 luser/signin 10 24 24 27 27 27 23] 27/0.00..[10.7/sec| 3429
11 luserfaddAddress 10 24 20 28 28 59 18 59(0.00..[10.8/sec| 106.5
16 JuserfaddAddress 10 40 38 55| 55 56/ 32 56/0.00..| 1.7/sec]  55.1|
19 fuser/signOut 10 43 32 68 68| 141 17 141/0.00..| 1.7/sec] 542
TOTAL 60/ 26 23 42| 56/ 68| 4 141/0.00..] 4.4isec] 1055

Figure 11-29. Change address aggregate report

jp@gc - PerfMon Metrics Collector
Name: |jp@gc - Perflon Metrics Collector |
Comments:

@ Help on this plugin v1.31

Servers to Monitor (ServerAgent must be started, see help)

Host/IP Port Metric to collect Metric parameter (see help)

localhost 4444 CPU

localhost 4444 Memory

localhost 4444 MNetwork /O

Write results to file | Read from file

Filenamel || Browse... |l.ogmisplay Only: [ | Errors [ ] Successes
[@cnm v Rows ’ Settings

M localhost CPU (x100) M localhost Memory (x10) Wl localhost Network O
7000

6300

5600

£ 4900

4200

3500
2800
2100
1400
g o O \

Performance

700

00:00:00 00:00:01 00:00:02 00:00:04 00:00:05 00:00:07 00:00:08 000009 00:00:11 00:00:12 00:00:14
Elapsed time (granularity: 1 sec)

Figure 11-30. Change address PerfMon report (see color image in source code file)
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Use-Case # 6 User Edits the Payment Information.
1. OpenDTChangePaymentInfoTestPlan.jmx.*
Click on View Results Tree and go to Edit » Disable.
Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.

Eal

Click on Thread Group and go to Edit » Add » Listener. Add jp@gc - PerfMon
Metrics Collector.

5. Click the Add Row button on jp@gc - PerfMon Metrics Collector and add the
respective servers to monitor for CPU, memory, and network.

6. Save the updated test plan.
7. Runthe test.

The results are shown in Figures 11-31 and 11-32.

Aggregate Report

Name: |59_9Le_gate Report

Comments:
Write results to file / Read from file

Filename | || Browse.. |Log/misplayOnly: []Errors [] Successes | Configure

Label |#Samples| Average | Median | 90% Line | 95% Line | 99% Line | Min Max | Error % Thloug,..: KBisec
1 /gt | 10 40 31 64 64 97| 14 97| 0.00%]|10.3/sec| 322.5|
3 luser/signin 10| 10 8 14 14 24 6 24| 0.00%| 10.8/sec] _ 66.2)
8 Juserisignin 10 56 41 88 88| 123| 26 123| 0.00%| 10.5/sec| 335.0
11 luser/addCard 10| 23 21 32 32 52| 15 52| 0.00%| 10.9/sec 80.3
13 juser/addCard 10| 40 34 64 64 71| 29 71| 0.00%| 2.0/sec| 65.6
16 fuser/signOut | 10| 33 22 51 51 104 17 104] 0.00%| 2.1/sec| 648
TOTAL 60| 34 27 54 88| 104 6 123] 0.00%| 10.8/sec| 251.1

Figure 11-31. Change payment info aggregate report

»https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangePaymentInfoTestPlan.jmx

282


https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangePaymentInfoTestPlan.jmx

CHAPTER 11 CASE STUDY: DIGITAL TOYS INC.

ip@gc - PerfMon Metrics Collector
Name: |jp@gc - Perfion Metrics Collector ]
Comments:

@ Help on this plugin v1.3.1

Servers to Monitor (ServerAgent must be started, see help)

Host/IP Port Metric to collect Metric parameter (see help)

localhost 4444 CPU

localhost {4444 Memory

localhost 4444 Network /O

[ Add Row | Copy Row Delete Row ]

Write results to file / Read from file

Filename[ H Erowse . | Log/Display Only: [ ] Errors [ ] Successes
1 @cmn v Rows | 0 settings

M iocalhost CPU (x10) M localhost Memory (x10) [l localhost Network IO
3000
2700
2400
£ 2100
1800
1500
1200

900

600
300
0

00:00:00 00:00:00 00:00:01 00:00:01 00:00:02 00:00:03 00:00:03 00:00:04 00:00:04 00:00:05 00:00.06
Elapsed time (granularity: 1 sec)

]

Performance

Figure 11-32. Change payment info PerfMon report (see color image in source code file)

Use-Case # 7 User Uses the Continue Shopping Option.
1.  OpenDTContinueShoppingTestPlan. jmx.*
2. Click on View Results Tree and go to Edit » Disable

%https://github.com/Apress/pro-apache-jmeter/blob/master/Matam Ch_11/DTContinueShoppingTestPlan.jmx
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3. Click on Thread Group and go to Edit » Add » Listener. Add Aggregate Report.

4. Click on Thread Group and go to Edit » Add » Listener. Add jp@gc - PerfMon
Metrics Collector.

5. Click on the Add Row button on jp@gc - PerfMon Metrics Collector and add the
respective servers to monitor for CPU, memory, and network.

6. Save the updated test plan.

7. Run the test.

Results are shown in Figures 11-33 and 11-34.

Aggregate Report

Name: [Aggregate Report |

Comments: |

Write results to file / Read from file

Fﬂename[ H Browse.. | Log/Display Only: [_]Errors [ ] Successes

Label # Samples Merage[ Median | 90% Line | 95% Line| 99% UneJ Min | Max I Error % | Throug... KBtsec|

1 /at 10 110] 94 141 141 228 63| 228]  0.00%| 8.9/sec| 304.3
3 Juser/signin 10 36 23 79 79 82 1 82|  0.00%| 9.6/sec,  58.6|
|8 lusenisignin 10 256 264 398 398 506 53|  506| 0.00%| 9.4/sec| 326.9|
11 /productdetail 10 52 27 112 112] 195 23] 195  0.00%| 2.2/sec] 13.9|
13 /order/addToCart 10 112 54 286 286 326 35|  326] 0.00%| 2.2isec|  14.5|
Idtindex 47 69 50 121 161 358 30 358  0.00%)| 45.6/min|  26.4|
Iproductidetail 47 35 31 42 62 191 18] 191]  0.00%) 45.6/min 4.9|
lorder/addToCart 47 72 57, 145 187 205 27| 205]  0.00%| 45.7/min 5.5l
21 Jorder/checkOut 10 47 41 53 53 94 33 94|  0.00%| 15.2/min 18
27 luser/addAddress 10 67 51 108 108 132 39  132]  0.00%)| 17.8/min 21
31 /user/addCard 10 62 52 82 82 99 39 99]  0.00%| 17.4/min 21
34 lorder/placeOrder 10 101 78 152 152 194 55 194]  0.00%|17.4/min|  10.1
37 lorderiorderHistory 10 96 43 197 197 271 29 271 0.00%) 18.7/min 28
39 /user/signOut 10 77 57 129 129 162 27]  162] 0.00%|188/min[ 107
TOTAL 251 74 50 152 197| 342 11  506] 0.00%| 25/isec| 409

Figure 11-33. Continue shopping aggregate report
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jp@gc - PerfMon Metrics Collector o34
Name: [jp@gc - PerfMon Metrics Collector |
|

Comments: .
@ Help on this plugin vi.31

Servers to Monitor (ServerAgent must be started, see help)

Host/IP Port Metric to collect Metric parameter (see help)

localhost 4444 CPU

localhost 4444 Memory

localhost 4444 Network /O

[ Add Row [ Copy Row Delete Row |
Write results to file / Read from file

Filenamel I Browse.. | Log/Display Only: [ Errors [_] Successes
{@cmn v Rows ﬁ Settings

M localhost CPU (x100) M localhost Memory (x100) M localhost Network 1O
50 000
45000
40000

£ 35000

30000

25000

20000

15000

10000

w0 R FLTT) Al

00:00:00 00:00:10 00:00:20 00:00:30 00:00:41 00:00:51 00:01:01 00:01:12 00:01:22 00:01:32 00:01:43
Elapsed time (granularity: 1 sec)

5

Performance

Figure 11-34. Continue shopping PerfMon report (see color image in source code file)

Organizing Tests

Alex captured the results from the aggregate report and the jp@gc - PerfMon Metrics Collector report and
showed them to his manager. Bob wanted Alex to identify the problematic use-cases, web pages, and their
associated HTTP requests for further analysis by the team.
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Each use-case is a sequence of steps and each step comprises multiple HTTP requests. Alex prepared a
table showing the steps and the HTTP requests associated with each step.

Alex combined HTTP requests associated with a use-case under a transaction controller and named
them with the step name. This allows the report to display results on a per-step basis. Alex followed the table
and modified the other test scripts in a similar way.

Use-Case # 1 User Lands on the Home Page and Browses the Products.

Table 11-12. Use-Case # 1 Test Plan Steps Vs. HTTP Request Mapping
No. Step Name HTTP Request

1 Home Page /dt

1.  OpenDTHomePageTestPlan. jmx.*

2. Click on Thread Group and go to Edit » Add » Logic Controller. Add Transaction
Controller. Configure Generate Parent Sample as true and Name as Home Page.

3. Save the updated test plan.
4., Run the test.

Results are shown in Figure 11-35.

Aggregate Report
Name: i_&ggregate Report
Comments:

Write results to file / Read from file

- - = r ]
Filename Browse.. | Log/Display Only: [ ] Errors [ ] Successes Configure J
Label # Samples_._ Average Median _' 90% Line _' 95% Llne_- 99% Lme: Min | Max Error % _-anougn KBisec

Home Page | 10| 27| 22| 36| 36| 50] 19| 50| 0.00%| 10.6/sec]  360.2

TOTAL | 10| 27| 22| 36| 36} 50] 19| 50| 0.00%)| 10.6/sec]  360.2

Figure 11-35. Home page aggregate report

SThttps://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTHomePageTestPlan. jmx
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Use-Case # 3 User Places an Order for the First Time.
Table 11-13 shows the steps and the associated HTTP requests.

Table 11-13. Use-Case # 2 Test Plan Steps Vs. HTTP Request Mapping

No. Manual Step HTTP Request

1 Home Page /dt

2 Login Page /user/signIn, /user/signln

3 Index/Product /dt/index
Catalog Page

4 Details /product/detail

5 Add To Cart /order/addToCart

6 Check Out /order/checkOut

7 Billing/Shipping /user/addAddress, /user/addAddress, / order/checkOut
Address

8 Credit Card /user/addCard, /user/addCard, /order/ checkOut

9 Place Order /order/placeOrder, /dt/index

10 Order History /order/orderHistory

11 Sign Out /user/signOut, /dt/index

Alex added a transaction controller for each of the steps.
1. OpenDTFirstOrderTestPlan.jmx.*

2. Click on Thread Group and go to Edit » Add » Logic Controller. Add
Transaction Controller. Configure Generate Parent Sample to make it true.

3. Click on Transaction Controller and go to Edit » Copy. Follow this step 10 times.

4. Follow Table 11-13 and update the name of each transaction controller and the
associated request.

5. Save the updated test plan.

6. Run the test.

3#https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTFirstOrderTestPlan.jmx
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The results are shown in Figure 11-36.

Aggregate Report

‘Name: |aggregate Report

(Comments:

Write results to file / Read from file

Filename [ J Browse.. | Log/Display Only: [] Errors [] Successes

Label #Samples, Average | Median | 90% Line | 95% Line|99% ..., Min ] Max | Error %| Throug...| KBisec
Home Page 10 27 21 46 45 52| 18 52| 0.00%] 10.5/sec| 358.3
Login Page 10 45 41 49 49 72 38 72| 0.00%] 10.7/sec| 438.0
Index/ Product Catalog Page 10 0 0 0 0 0 0 0] 0.00%] 11.6/sec .0
Details 10 23 20 32 32 39 17 39| 0.00%]42.4/min 45
Add To Cart 10 42 32 53 53] 137] 23] 137 0.00%| 1.3/sec 8.7
Check Out 10 29 26 28 28 69| 23 69| 0.00%| 1.3/sec 9.1
Billing / Shipping Address 10 54 43 55 55| 144 29 144 0.00%)] 36.1/min 4.3
Credit Card 10 41 39 46 46 60 34 60| 0.00%]33.0/min 3.9
Place Order 10 63 52 82 82 126 40 126/ 0.00%)| 1.1/sec| 39.8
Order History 10 64 53 83 83 123 44 123 0.00%) 30.6/min 5.5
Sign Out 10 47 33 75 75 117 23 117] 0.00%| 1.2/sec! 398
TOTAL 110 40 38 69 82 137 0 144 0.00%| 24/sec 41.8

Figure 11-36. First order useful report

Use-Case # 4 User Places an Order for the Second Time.
Table 11-14 shows the steps and the associated HTTP requests.

Table 11-14. Use-Case # 4 Test Plan Steps Vs. HTTP Request Mapping

No. Step Name HTTP Request
1 Home Page /dt
2 Login Page /user/signIn, /user/signln
3 Index/Product  /dt/index
Catalog Page
4 Details /product/detail
5 Add To Cart /order/addToCart
6 Check Out /order/checkOut
7 Place Order /order/placeOrder, /dt/index
8 Order History /order/orderHistory
9 Sign Out /user/signOut, /dt/index
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1.  OpenDTSecondTimeOrderTestPlan. jmx.*
2. Click on Thread Group and go to Edit » Add » Logic Controller. Add

CHAPTER 11

CASE STUDY: DIGITAL TOYS INC.

Transaction Controller. Configure Generate Parent Sample to make it true.

3. Click on Transaction Controller and go to Edit » Copy. Follow this step 8 times.

4. Follow Table 11-14 and update the name of each transaction controller and the

associated request.

5. Before running the test, Alex ran the First Order test with the same set of users

assigned for this test script.
6. Save the updated test plan.
7. Runthe test.

The results are shown in Figure 11-37.

Aggregate Report
Name: !Aggregale Report

Comments:
Write results to file / Read from file

Filename | Biowse.. | Log/Display Only: [] Errors [] Successes

Label #Samples| Average | Median fQO%Line 95% Line | 99% Line | Min Max|Enor% Throug... KBJsecI
Home Page 10 103 80 166 166 219 39 219| 0.00%|10.5/sec| 357.9|
lLoginPage 10, 107 87 77| 177]. 209) 46| 209| 0.00%)10.5/sec| 433.0
Index/ Product Catalog Page | 10 0 0 0 o 0 0] 0] 0.00%]13.0/sec 0
Details 10 25 20 43 43 44] 15| 44| 0.00%]|49.7/min 53
Add To Cart 10 47 35| 59 59 132] 22| 132] 0.00%| 2.0/sec| 132
Check Out 10 107 66 290 290 313[ 37| 313] 0.00%| 2.0/sec] 19.8
Place Order 10 70 53 62 62 219 44| 219] 0.00%| 2.1/sec] 721
Order History 10 48 40 79 79 92| 30/ 92| 0.00%|38.1/min 5.4
|Sign Out 10 A 27 41 41 48] 23] 48| 0.00%| 1.3/sec] 443
TOTAL a0 80 44 132 177 290] 0 313| 0.00%| 38/sec] 74.9|

Figure 11-37. Second time order useful report

3https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTSecondTimeOrderTestPlan.jmx
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Use-Case # 5 User Edits the Billing/Shipping Address.
Table 11-15 shows steps and the associated HTTP requests.

Table 11-15. Use-Case # 5 Test Plan Steps vs. HTTP Request Mapping

No. Step Name HTTP Request

1 Home Page /dt

2 Login Page /user/signIn, /user/signln
Index/Product /dt/index
Catalog Page

4 Billing / Shipping /user/addAddress, /user/addAddress, /dt/ index
Address

5 Sign Out /user/signOut, /dt/index

1. OpenDTChangeAddressTestPlan.jmx.*

2. Click on Thread Group and go to Edit » Add » Logic Controller. Add
Transaction Controller. Configure Generate Parent Sample to make it true.

3. Click on Transaction Controller and go to Edit » Copy. Follow this step four times.

4. Follow Table 11-15 and update the name of each transaction controller and the
associated request.

5. Before running the test, Alex ran the First Order test with the same set of users
assigned for this test script.

6. Save the updated test plan.
7. Runthe test.

The results are shown in Figure 11-38.

Aggregate Report

Name: 'a‘-\ggregale Report

Comments:

Write results to file / Read from file

Filename | Browse Log/Display Only: [ ] Errors [ ] Successes | Configure
’ Label
Home Page |
Login Page ! | 68 0%, |
Index/ Product Catalog Page | 10} 0| | | | | 0] | 5.6isec|
Billing / Shipping Address | 10| 284| . 75| 375 | 75| | 0.00%]| 39.2/min|
Sign Out | 10 41| 29| 73| 73] 105 22] 105] 0.00%| 15isec| 52.1
TOTAL | 50| 285 107| 983 1200]  1423] 0| 1423 0.00%| 32isec| 99.9

Figure 11-38. Change address useful report

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangeAddressTestPlan.jmx
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Use-Case # 6 User Edits Payment Information.
Table 11-16 shows the steps and the associated HTTP requests.

Table 11-16. Use-Case # 6 Test Plan Steps Vs. HTTP Request Mapping

No.  Manual Step HTTP Request
1 Home Page /dt
2 Login Page /user/signIn, /user/signln
3 Index/Product /dt/index
Catalog Page
4 Add Credit Card /user/addCard, /user/addCard, /dt/index
5 Sign Out /user/signOut, /dt/index

1. OpenDTChangePaymentInfoTestPlan. jmx."

2. Click on Thread Group and go to Edit » Add » Logic Controller. Add
Transaction Controller. Configure Generate Parent Sample to make it true.

3. Click on Transaction Controller and go to Edit » Copy. Follow this step four times.

4. Follow Table 11-16 and update the name of each transaction controller and the
associated request.

5. Before running the test, Alex ran the First Order test with the same set of users
assigned for this test script.

6. Save the updated test plan.
7. Runthe test.

The results are shown in Figure 11-39.

Aggregate Report
Name: 'f-.ggregate Report
Comments:

Write results to file | Read from file

Filename | Erowse Log/Display Only: [ | Errors [ | Successes Configure

Label # Samples; Average | Median | 90% Line | 95% Line|99%..| Min| Max |Emor.| Through..| KBisec ]
Home Page | 10 71| 51) 122| 122] 173] 31| 173{0.00%| 10.3/sec| 352.4
Login Page | 10| 102| 79| 165| 165| 180| 36| 180[0.00%| 9.2isec|  378.6
Index Product Catalog Page | 10| 0| 0| [ 0f o of 0]0.00% 96isec 0
Credit Card . 10| 132 87| 203 203 280 62 280[0.00%| 2.2sec| 94.0
Sign Out _ 10| 43| 26| 75| 75| 104] 20| 104/ 0.00%| 2.5isec| 843
TOTAL _ 50| 70| 52| 165 180/ 280 0| 280/ 0.00%| 10.8/sec|  327.6

Figure 11-39. Change payment info aggregate report

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTChangePaymentInfoTestPlan.jmx
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Use-Case # 7 User Uses the Continue Shopping Option.
Table 11-17 shows the steps and the associated HTTP requests.

Table 11-17. Use-Case # 7 Test Plan Steps Vs. HTTP Request Mapping

No. Manual Step HTTP Request

1 Home Page /dt

2 Login Page /user/signIn, /user/signln

3 Index/Product /dt/index
Catalog Page

4 Details /product/detail

5 Add To Cart /order/addToCart

6 Continue Shopping /dt/index, /product/detail, /order/ addToCart

7 Check Out /order/checkOut

8 Billing/Shipping /user/addAddress, /user/addAddress, / order/checkOut
Address

9 Credit Card /user/addCard, /user/addCard, /order/ checkOut

10 Place Order /order/placeOrder, /dt/index

11 Order History /order/orderHistory

12 Sign Out /user/signOut, /dt/index

Open DTContinueShoppingTestPlan. jmx.*

Click on Thread Group and go to Edit » Add » Logic Controller. Add
Transaction Controller. Configure Generate Parent Sample to make it true.

Click on Transaction Controller and go to Edit » Copy. Follow this step 11 times.

Follow Table 11-17 and update the name of each transaction controller and the

associated request.

Before running the test, Alex ensured that he ran the use-case User Placing the
First Order test with the same set of users as used in this test script.

Save the updated test plan.

Run the test.

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTContinueShoppingTestPlan.jmx
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The results are shown in Figure 11-40.

Aggregate Report

Name: |Aggregate Report
Comments:

Write res_ults to file / Read from file

Filename Browse Log/Display Only: [ ] Errors [ | Successes Configure

Label |# Samples| Average | Median | 90% Line | 95% Line | 99% Line | Min| Max | Error % |Through., KBisec
Home Page | 10| 31| 22 54/ 64 65| 19 65 0.00%| 7.5/min| 42
LoginPage =il 10 4 42| 53| 53 73| 32| 73| 0.00% 51
Index/ Product Catalog Page | 10] 0| 0 0l 0f 0_0 0 0.00%] 0
Details | 10| 19| 16| 19 19| 44| 14| 44| 0.00%| | 7
Add To Cart . 10| 30| 25| a4 44| 56| 21| 56| 0.00%]| 7.4/min| 8
Continue Shopping . 10| 331 264 a71| 471 500/161] 500 0.00%| 4.0/min[  12.1
Check Out _ 10| 37| 26| 30| 30| 139] 22[ 139]  0.00%| 5.4/min| 6
Billing / Shipping Address | 10] 49| 33| 75| 75| 94) 34) 94] 0.00%| 5.0/min| 6
Credit Card _ 10| 38| 34 41| a1| 52 33| 52 0.00%| 4.0/min| 6
Place Order _ 10| 46| 43| 58| 58| 60| 35| 60| 0.00%| 5.3/min| 3.1
Order History | 10 40| 39| 45| 45| 47| 33] 47| 0.00%| 4.8/min| 8
Sign Out . 10| 29| 26| 40| 40| 40 20| 40| 0.00%| 5.1/min| 29
TOTAL _ 120] 58 34 75| 191| 471 0| 500] 0.00%| 37.2imin| 192

Figure 11-40. Continue shopping aggregate report

Before running the updated JMeter test scripts, Alex initialized his test environment by deploying a
clean schema. He wanted to be doubly sure that the test environment and the data were the same between
the test runs.

Alex ran the tests with 20 users to warm up the test environment. After that, he ran all the scripts with
500 users and approached Bob. Bob was happy to see results but asked for another set of tests where the
users were doing different operations at the same time.

Tip  Run the test scripts with a few users as a warmup before running the real performance test.

Combining Multiple Tests

Alex simulated the load pattern generated by real users in production by running multiple thread groups in
parallel, with each of the thread group executing a different use-case. The percentage of use-case executions
was based on the user distribution table that he prepared earlier.

Alex followed these steps to merge all his test plans into a single test plan.

1. Create a test plan and give it a meaningful name, such as Digital Toys Main.
2. Click on Test Plan and go to Edit » Merge. Select a test plan, as shown in Table 11-18.

3. Save the test plan as DTMainTestPlan. jmx.*

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTMainTestPlan.jmx
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He added each test plan listed in Table 11-18 as a thread group under Digital Toys Main.

Table 11-18. Test Plan Steps Vs. Thread Group Mapping

Test Plan Thread Group
DTHomePageTestPlan. jmx Home Page
DTFirstOrderTestPlan.jmx First Order
DTSecondTimeOrderTestPlan. jmx Second Time Order
DTChangeAddressTestPlan. jmx Aggregate Report

DTChangePaymentInfoTestPlan.jmx Change Payment Info
DTContinueShoppingTestPlan.jmx Continue Shopping

After making the required changes, the test plan looked as shown in Figure 11-41.

8 a°'"uu Xleiall+]l=]%|[»]»

P'r%a;i%aé_n] Test Plan

» First Order Name: :D:gltal Toys Main
» Second Time Order
» Change Address

» Change Payment Info |
Continue Shopping

. Aggregate Report

¢ ip@gc - Perflon Metrics Collector

Comments:

1T T

000000

Name:

K] workeench

Figure 11-41. Multiple thread group test plan

Before running the updated JMeter test scripts, Alex initialized his test environment by deploying clean
schema.

The use-cases for DTSecondTimeOrderTestPlan.jmx, DTChangeAddressTestPlan. jmx, and
DTChangePaymentInfoTestPlan. jmx require that an initial order be placed in the system. For this, Alex
runs the DTFirstOrderTestPlan. jmx test with an input user file. This also serves to warm up the test
environment.
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In order to run the test in parallel mode, Alex ensured that the Run Thread Groups Consecutively
(i.e. run groups one at a time) option was unchecked (which is the default) (see Figure 11-42).

«V

Déa )kl MEEFIEERIDD , o |

Eigﬂal Toys M-aini

Home Page Test Plan

First Order Name: [Dignal Toys Main

Second Time Order

Change Address

Change Payment Info User Defined Variables
» Continue Shopping Name: |

Aggregate Report

ip@gc - Perfidon Metrics Collector

?

Comments:

Fr e
e o 0066040

K workgench | etar || ada || adatrom cuppoara || perete |[ up

[_] Run Thread Groups consecutively (i.e. run groups one at a time)
|_| Run tearDown Thread Groups after shutdown of main threads

[_] Functional Test Mode (i.e. save Resp Data and Sampler Data)

Selecting Functional Test Mode may adversely affect perfformance

Add directory or jar to classpath | Browse... || Delete || Clear

Library

Figure 11-42. Thread groups parallel

He then ran the test with varying number of threads (users).

This ensures that the thread groups are picked up by JMeter in a random fashion.

Before executing the tests, Alex assumed that he was testing with 500 users, so he updated the Number
of Threads (Users) as per User Load Pattern table. See Table 11-19.

Table 11-19. Performance Load Distribution Chart

Browsing catalog 10%
Ordering first time 60%
Ordering second time 10%
Changing address 5%
Changing payment 5%
information

Continue shopping 10%
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He added an aggregate report and jp@gc - PerfMon Metrics Collector to generate the reports.

1. Click on Test Plan and go to Add » Listener. Add Aggregate Report.

2. Click on Test Plan and go to Add » Listener. Add jp@gc - PerfMon Metrics

Collector.

3. Disable Aggregate Report and jp@gc - PerfMon Metrics Collector for the
individual thread group to save on CPU/memory consumption.

4. Save the updated test plan.

5.  Run the test.

The results are shown in Figures 11-43 and 11-44.

Aggregate Report
!Name: .lég_gregate Report |
(Comments: ]
Write results to file / Read from file
Filename | I Browse.. | Log/Display Only: [ ] Errors [ | Successes
Label #Samples| Average | Median | 90% Line | 95% Line | 99% Line | Min | Max| Error %4 Through..| KBlsec
Home Page 60) 740 725 1211 1360 1498 63/1691] 0.00%| 26.2/sec 895.3
Login Page 30 615 604 987 1094 1223 41/1223] 0.00%| 12.8/sec 526.9
Index Product Catalog Page 30| 0 0 0 0 0 0 0| 0.00%| 13.3/sec| 0
Details 30 32 21 67 69 151 14| 151 0.00%]| 1.8/sec 11.3
Add To Cart 30 65 34 172 176 200 20/ 200{ 0.00%| 3.1/sec 205
Check Out 30| 58 28 92 108 420 19| 420 0.00%| 24.8/min 3.3
Place Order 30 60 46 96 99 242| 34| 242| 0.00%| 20.4/min 11.9
Order History 30| 44 39 61 92| 160/ 20| 160| 0.00%] 17.9/min 27
Sign Out 30 33 26 65 69 85 18| 85| 0.00%| 19.5/min 11.2
Continue Shopping 10 3 252 608 608 715 60| 715/ 0.00%| 8.5/min 237
Billing / Shipping Address 20 55 49 71 73 155] 34| 155] 0.00%| 14.1/min 1.7
Credit Card 20 41 38| 57 65 771 31| 77| 0.00%] 15.3/min 18
TOTAL 350 220 45[ 839 1077 1360 0{1691| 0.00%]| 3.2/sec 75.4

Figure 11-43. Digital Toys main test
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jp@gc - PerfMon Metrics Collector ¥
Name: ._B@gc - PerfMon Metrics Collector
Comments:
(@ Help on this plugin
Servers to Monitor (ServerAgent must be started, see help)

[ Host/IP _|___Port | Metrictocollect | _Metric parameter (see help)
[localhost 4444 |CPU

localhost |4444 [Memory

|localhost |4444 |Network /0

| Add Row | Copy Row Delete Row

Write results to file | Read from file

Filename [ Browse Log/Display Only: [ ] Errors [] Successes | Configure

i |§ Chart | &R{ms : #Semngs |

M localhost CPU (x100) [l localhost Memory (x100) [l localhost Network /O

70 000

63 000 l
56000 '
49000 |
42000 | ] |

35000 | i
28 000 I I |
21 000 I fl |

Performance Melrics

. e e

04= - i~ - =
00:00:00 00:00:11 00:00:22 00:00:33 00:00:44 00:00:55 00:01:06 00:01:17 00:01:28 00:01:39
Elapsed time (granularity: 1 sec)

00:01:50

Figure 11-44. Digital Toys main test (see color image in source code file)

He collected performance results and showed them to Bob.

Questions

Bob and the team asked Alex a few questions:
Question: How do you obtain a count of logged-in users at any point in time?
Answer: Alex replied that this could be obtained from the jp@gc - Active Threads Over Time report.

Question: What is the count of users doing various activities (browsing the catalog, ordering, changing
address, entering payment information, etc.) on the web site?

Answer: Alex said that this could be obtained by using the User Load Pattern table.

To simulate a load of 100,000 users, the number of threads (users) for each use-case can be calculated using
the % distribution detailed in the table.

Question: How do you simulate varying user-load patterns based on the time of the day and duration?
Answer: Alex replied that he would configure the Scheduler field of Thread Group.
Question: How do you run the performance test for multiple days?

Answer: Alex replied that he could configure the thread group scheduler, loop controller, and timer to
continuously run the test for a few days.
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Note For a set of standard graphs and performance metrics, refer to Chapter 12, “Performance Dashboard”.

Using Distributed Environment

Alex had now established a test framework and a test suite, which he could run time and again for each new build.
Alex updated the performance testing environment from one machine to multiple machines to generate
more load on the application. For this, he configured JMeter in master-slave mode.
DTContinueShoppingTestPlan. jmx* is a good candidate for starting with performance testing in
distributed testing environment.
Before starting, Alex created a distinct user list for each of the slaves. He started with vmo1 (Figure 11-45)
and vmo2 (Figure 11-46) as two slaves and placed continue-shopping.csv in the $JMETER_HOME/bin
directory of each of these VMs. This helps in isolating users from each of the slaves.

L) 7 - Remote Desktop Connection
BN Command Prompt

C :\vapache-jmeter-3.0\bin>type continue-shopping.csv
userél@dt, com,userél
useré2@dt.com,users2
userél@dt. com,users3
useréd@dt. com,usersd
usersS@dt. com,userss
useré6@dt. com,userss
useré67@dt. com,users?
useréd@dt. com,userés
useréd@dt. com,users?d
user70@dt. com,user?0

C :\apache-jmeter-3.0\bin>_

Figure 11-45. Users list VMO01

Lo 8 - Remote Desktop Connection
& Command Prompt

C:\apache-jmeter-3.0\bin>type continue-shopping.csv
userzl@dt, com,user?l
user?2@adt. com,user?2
user73@adt. com,user?3
user74@dt. com,user74
user75@dt. com,user?s
user?7e6@dt. com,user?é
user?7@dt. com,user??
user78@dt.com,user78
user79@adt. com,user79
userg8ladt. com,users0

C :\apache-jmeter-3.0\bin>_

Figure 11-46. Users list VMO02

“https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_11/DTContinueShoppingTestPlan. jmx
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Before starting the test, Alex configured the listeners to write to a file so that after the test, he could load
itinto JMeter GUI and review performance results (see Figure 11-47).

Aggregate Report

Name: Bg_gregate Report

Comments:
Write results to file / Read from file

Filename‘st-scripts\case-study\agg-repon-conl-shopping.csv' Browse... | Log/Display Only

Label |#Samples| Average | Median | 90% Line | 95% Line | 99% Line Min
TOTAL | 0 0 0 0 0 0| 9223372..

Figure 11-47. Filename aggregate report

Alex also set up the PerfMon Server Agent on the application server and configured it in the JMeter
test script so that he could monitor CPU, memory, and network, while executing tests from the slaves
(see Figure 11-48).

Add Row | Copy Row Delete Row |

Write results to I—Il_e / Read from file

Filename |ts\case-study\perfmon-report-cont-shopping.csv| | Bwwse.. | Log/Display Only: [ ] Errors [ | Successes | Configure

r‘ [ﬁJ Chart [ w Rows ﬁ Setu'ngs“

Figure 11-48. Filename PerfMon report

Alex ran the test from the console and showed the output here:

C:\>jmeter -n -t DTContinueShoppingTestPlan.jmx -1
Writing log file to: C:\github\jmeter-test-scripts\case-study\jmeter.log
Creating summariser <summary>
Created the tree successfully using DTContinueShoppingTestPlan.jmx
Configuring remote engine: 192.168.1.7
Configuring remote engine: 192.168.1.8
Starting remote engines
Starting the test @ Thu May 18 10:47:34 PDT 2017 (1495129654354)
Remote engines have been started
Waiting for possible Shutdown/StopTestNow/Heapdump message on port 4445
summary = 216 in 00:01:46 = 2.0/s Avg: 86 Min: 0 Max: 930 Err: 0 (0.00%)
Tidying up remote @ Thu May 18 10:49:23 PDT 2017 (1495129763436)

. end of run
C:\github\jmeter-test-scripts\case-study>
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The vm01 log’s output is as follows.

C:\apache-jmeter-3.0\bin>jmeter-server

Could not find ApacheJmeter core.jar ...
. Trying IMETER_HOME-=..

Found Apachel]Meter core.jar

Writing log file to: C:\apache-jmeter-3.0\bin\jmeter-server.log
:[192.168.1.7:53129]

Created remote object: UnicastServerRef [liveRef: [endpoint
(local),objID:[-34fbdeob:15cic9dbage: -7fff, 770769319327732
0207]]]

Starting the test on host 192.168.1.7 @ Thu May 18 10:47:09
Finished the test on host 192.168.1.7 @ Thu May 18 10:48:56

The vm02 log’s output is as follows:

C:\>jmeter-server

Could not find ApacheJmeter_ core.jar ...
.. Trying IMETER_HOME=..

Found ApacheJMeter core.jar

Writing log file to: C:\apache-jmeter-3.0\bin\jmeter-server.log
Created remote object: UnicastServerRef [liveRef: [endpoint:

:[19039a4:15c1c9de321:-7fff, 9104153584973333192]]]
Starting the test on host 192.168.1.8 @ Thu May 18 10:47:09
Finished the test on host 192.168.1.8 @ Thu May 18 10:48:55

PDT 2017 (1495129629730)
PDT 2017 (1495129736089)

[192.168.1.8:49568] (local),objID

PDT 2017 (1495129629182)
PDT 2017 (1495129735393)

The aggregate report captures the data of both the slaves. Alex has 10 threads configured in the test, and

with two slaves, that becomes 20 (see Figures 11-49 and 11-50).

Figure 11-49. Aggregate report distributed load
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Aggregate Report

Name: |Aggregate Report

Comments:

Write results to file / Read from file =
Filename crlpts \case-study\agg-report-cont-shopping -:su | Browse Log/Display Only: [ | Errors [ ] Successes Configure
Label #Samplesf .ﬁc.'erage | Median |90% Lme? 95% Line | 99% Line Min Max |Ermror ..:anoug..: KBisec

Home Page | 20| 3741| 3628| 4225| 4239 4460| 3179)  4460] 0.00%| 4.4/seci 176.9
Login Page | 20| 950| 941| 1117] 1220 1221| 675  1221] 0.00%|15.5/sec]  725.1
Index/ Product Catalog Page | 20| 0| 0 0 0| 0| 0 0 0.00%|51.7/sec]
Details | 20] 55| 3g 95| 119) 152| 22| 152/ 0.00%|42 8sec]
(Add To Cat | 2 _0; _105| 60] 180; 330 440_ 20 440 0 00%)| 3.4/sec
|Continue Shopping | 20 795| 651 1343 1520 1809 108 1809 0.00%| 3. Dfsecg
Check Qut | 20| 39| 34| 61| 63| 94| 22| 94 0. D‘J% 20.6/min|
Billing / Shipping Address | 20| 77| 64/ 115 166| 167) 41 15? 0.00% 20 6/ 'rnn:
Credit Card 20| _69| 50| 105 137 178] 34 178[0.00%
Place Order | 20| 107] 75 144 156| 479| 43| 479 0. [}.'J% 20.0/ mm 135
Crder History | 20| 71 52| 99| 139 266| 30| 295 0.00%| [20.17 min| 4.1
Sign Out | 20 51| 38 107 119 131] 23| 131/ 0.00%/21. :me 14.1
TOTAL | 240| 505| 63| 1221 3580| 4225 0 44bD 0. D.'J°fl 2.1/seq| 70.0
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jp@gc - PerfMon Metrics Collector e
Name: |Jp_@gc - PerfMon Metrics Collector
Comments:
@ Help on this plugin vi.3.1
Servers to Monitor (ServerAgent must be started, see help)
Host/IP | Port Metric to collect Metric parameter (see help)
jagdeep-pc 4444 CPU
jagdeep-pc 4444 Memory
iandeep-pc 4444 Network /O

l Add Row l Copy Row Delete Row l

Write results to file / Read from file

1 = r
Filename !;'\case—stuuy*perlmon-repon-cont-snocpnng.cs-.-'l Browse.. | Log/Display Only: [JErrors [ Succ | Configure

| @]cnm vas ’ & settings ‘

B iaadeep-pc CPU (x100000) M iaadeep-pc Memory (x100 000) [ jagdeep-pc  Network /O
10 000 00O

9000 000
8000 000 L (2
7000000
6 000 000
5000000
4000000
3000000
2000000
1000000

Performance Metrics

( ||| i ||| \ I'II \I

fL W\LJ ‘\N\f .

0
00:00:00 00:00:09 00:00:19 00:00:29 00:00:38 00:00:48 00:00:58 00:01:07 00:01:17 00:01:27 00:01:37
Elapsed time (granularity: 1 sec)

Figure 11-50. PerfMon report distributed load (see color image in source code file)

Tip Use a distributed testing environment to generate more load on the application under test.

Performance Testing and Tuning Cycle

The team iterated through a few rounds of performance testing, followed by performance enhancements
and tuning. After a few rounds, the performance improved and the web application met the established
performance goals.

Outcome

After the new version of Digital Toys Inc. web application was deployed, Bob reviewed the analytics report
and was pleased to see a decrease in response time and an increase in user engagement.
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After one month, in the senior management meeting, the Customer Support Manager reported a
decrease in support calls. Nancy, the CFO, reported an increase in revenue.

Martin, the CEO, was very pleased with the overall teamwork and the outcome of the performance testing
and tuning project. He thanked the team and recognized the importance of performance testing and tuning.
He allocated a budget and made performance testing and tuning mandatory for every production release.

Conclusion

In this chapter, you learned how Digital Toys Inc. solved its business problem by using JMeter for
performance test automation. You also learned how Alex planned from start to end and involved all the
stakeholders along the way. In the next chapter, you learn about the APDEX index and its use in analyzing
performance test results. You will also generate Performance Dashboards, which will be useful in
understanding load patterns. You will also learn about JVisualVM, which comes with Java by default.
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Performance Dashboard

This chapter discusses how to customize and generate the Performance Dashboard.
At the end of this chapter, you will have a good idea of the Performance Dashboard, including how it
should be generated and how to interpret it.

JMeter 3.0 introduced the concept of the Performance Dashboard, using which you can monitor and analyze
the performance of the web application under the test. It consists of a standard set of performance metrics
and graphs. These can be customized to suit specific needs.

APDEX

APDEX stands for Application Performance Index.! It calculates a user satisfaction score, taking into account
user satisfaction levels.

The users are satisfied if the response times are below a certain threshold. The users who are tolerating
are unhappy with the web site performance but continue to use it grudgingly. The users who are frustrated
have exhausted their patience and abandon the web site Figure 12-1 shows the formula and Table 12-1
shows the APDEX levels.

ToleratingCount

Satis fiedCount + 3

TotalSamples

Apdez;, =

Figure 12-1. APDEX user satisfaction formula

Table 12-1. APDEX Levels

Satisfied response time <t Users are satisfied
Tolerating response time >=tand <4t  Users are tolerating
Frustrated response time > 4t Users are frustrated

Configuration

JMeter 3.0 has provided several properties to configure the Performance Dashboard. These properties are
present in the reportgenerator.properties file and they have to be copied to the user.properties file.
These properties have to be updated as per the requirements for generating graphs.

'https://en.wikipedia.org/wiki/Apdex
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The following sections provide the details to generate and customize the Performance Dashboard.

JMeter Properties

The following properties need to be set to true to allow the generation of graphs under the
jmeter.properties files.

jmeter.save.saveservice.label=true
jmeter.save.saveservice.response_code=true
jmeter.save.saveservice.response_message=true
jmeter.save.saveservice.successful=true
jmeter.save.saveservice.thread name=true
jmeter.save.saveservice.thread_counts=true
jmeter.save.saveservice.latency=true
jmeter.save.saveservice.bytes=true

# Timestamp format - this only affects CSV output files

# legitimate values: none, ms, or a format suitable for SimpleDateFormat
jmeter.save.saveservice.timestamp_format=ms
jmeter.save.saveservice.timestamp_format=yyyy/MM/dd HH:mm:ss.SSS

We can generate the dashboard in a single step via the command line. Alternatively, the test is run and
the output is captured to a . csv file, which is then used to generate the Performance Dashboard.

APDEX

The following properties under the reportgenerator.properties file are used to configure the satisfaction
and tolerance thresholds.

# Sets the satisfaction threshold for the APDEX calculation (in milliseconds).
jmeter.reportgenerator.apdex_satisfied_threshold=500

# Sets the tolerance threshold for the APDEX calculation (in milliseconds).
jmeter.reportgenerator.apdex_tolerated threshold=1500

Global Graph Properties

The following properties are used to set the granularity of the generated graphs.

# Regular Expression which Indicates which samples to keep for graphs and statistics
generation.

# Empty value means no filtering

#jmeter.reportgenerator.sample filter=

# Sets the size of the sliding window used by percentile evaluation.

# Caution : higher value provides a better accuracy but needs more memory.
#jmeter.reportgenerator.statistic_window = 200000
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# Configure this property to change the report title
#jmeter.reportgenerator.report title=Apache JMeter Dashboard

# Defines the overall granularity for over time graphs
jmeter.reportgenerator.overall granularity=60000

# Sets the destination directory for generated html pages.
# This will be overridden by the command line option -o
#jmeter.reportgenerator.exporter.html.property.output_dir=report-output

You can customize the title of the Performance Dashboard by configuring the report_title property.

You can also configure granularity of generated graphs by updating the overall granularity property.

The samplers that will appear in the graphs can be filtered by updating the sample_filter property
with a suitable regular expression.

We can use the -0 option to specify the output directory for the reports. This can be overridden by
configuring the output_dir property in the user.properties file.

Specific Graph Properties

There are a number of graphs that are generated as a part of the Performance Dashboard. The Response
Time Vs Request graph is shown here.

# Response Time Vs Request graph definition
jmeter.reportgenerator.graph.responseTimeVsRequest.classname=org.apache.jmeter.report.
processor.graph.impl.ResponseTimeVSRequestGraphConsumer
jmeter.reportgenerator.graph.responseTimeVsRequest.title=Response Time Vs Request

jmeter.reportgenerator.graph.responseTimeVsRequest.exclude_controllers=true

jmeter.reportgenerator.graph.responseTimeVsRequest.property.set granularity=${jmeter.
reportgenerator.overall granularity}

It is a best practice to have the names of the transactions appear in the graph. To achieve, that do the
following:

1. Name the Transaction Controller appropriately.

2. Enable the Generate Parent Sample checkbox (see Figure 12-2).

305



CHAPTER 12~ PERFORMANCE DASHBOARD

8 a °:d 4 LB [ *]|=]%| PP %>

? & TestPlan i
9 48 Thread Group Transaction Controller

= Transaction Controller Name: [Transaction Controller
M WorkBench Comments:

[v] Generate parent sample

|| Include duration of timer and pre-post processors in generated sample

Figure 12-2. Generate parent sample

3. Configure the following property as false:
jmeter.reportgenerator.graph.responseTimeVsRequest .exclude controllers=false
The data points are aggregated based on the granularity, which can be configured using the following:

jmeter.reportgenerator.graph.responseTimeVsRequest.property.set granularity=${jmeter.
reportgenerator.overall granularity}

Generating Graphs

To generate the dashboard in a single step, execute the following command in the CMD prompt.

jmeter -n -t <TestName.jmx> -1 <logFileName>.jtl -e -o <path of the directory which is used
to store Performance Dashboard>

For example:
jmeter -n -t DTFirstOrderTestPlan.jmx -1 dt-firstordertest-plan.jtl -e -o C:\tmp\

performance-dashboard\

Make sure that the output directory exists and is writable.

Tip Review the jmeter. log file for errors.

Performance Dashboard Graphs

The Performance Dashboard serves two purposes:

e  Confirms that the test ran as planned with the required user activity and without any
errors.

e  Obtains the performance metrics.

Let’s look at an example to generate the Performance Dashboard.
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Follow these steps or download DTPerformanceDashBoardTestPlan. jmx.2

1.
2.
3.

Start JMeter.
Go to File » Open and select the DTFirstOrderTestPlan. jmx file.

Click on Test Plan and update it with a meaningful name, such as Performance
Dashboard Test.

Click on Thread Group, then configure Number of Threads (users) as 100 and
Ramp-Up Period (in seconds) as 100.

Save the test plan as DTPerformanceDashBoardTestPlan. jmx.

Start JVisualVM from the $JAVA_HOME/bin directory to gather CPU and memory
usage of the web application. This will help in correlating the data with the
Performance Dashboard.

Execute the following command in the CMD prompt.

jmeter -n -t DTPerformanceDashBoardTestPlan.jmx -1 dt-performance-dashboard-
test-plan.jtl -e -o C:\tmp\performance-dashboard\

To open the Performance Dashboard, navigate to the directory
C:\tmp\performance-dashboard\ and open the index.html file.

The results derived from the Performance Dashboard are shown here.
The following table shows that the APDEX number is .97 (see Figure 12-3), which indicates high user
satisfaction.

APDEX (Application Performance Index)

Apdex

0.990
0.970
0.978
0.981

0.984

0.992
0.983
0.996
1.000

1.000

1.000

1.000

. T(oleration F .
threshold) ©  threshold) Label  ©

500 ms 1sec 500 ms Total

500 ms 1 sec 500 ms Order History

500 ms 1 sec 500 ms Details

500 ms 1 sec 500 ms Credit Card

500 ms 1 sec 500 ms Billing /
Shipping
Address

500 ms 1 sec 500 ms Place Order

500 ms 1 sec 500 ms Add To Cart

500 ms 1 sec 500 ms Check Out

500 ms 1 sec 500 ms Login Page

500 ms 1 sec 500 ms Index/
Product
Catalog Page

500 ms 1 sec 500 ms Home Page

500 ms 1 sec 500 ms Sign Out

Figure 12-3. APDEX number

*https://github.com/Apress/pro-apache-jmeter/blob/master/Matam_Ch_12/
DTPerformanceDashBoardTestPlan. jmx
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The Response Time Over Time graph illustrates how the response time changes over time. It draws our
attention to times when the response time was out of acceptable limits. Any such discrepancies should be
investigated by the team. From Figure 12-4, it is noted that the response time spiked twice: once at 23:33:00
and once at 23:41:00 (see Figure 12-4).

|4 Response Times Over Time I A &
1750 Zoom :
2000
1500 ] .
8 o Crcer History © at 23:41:00 Average resporse time was 1526 ms ]
£ 23:30:00 234000
£
%
g
-
1=
]
]
4 .
<

232800 233000 Fasay 230 233800 233800 234000 234200

Elapsed Time [granularity: 1 min)

Add To Cart Billing / Shipping Address B Check Out Credit Card M Details @ Home Page | Index Product Catalog Page 8 Login Page B Order History B Place Order
W Sign Out

Figure 12-4. Response time over time (see color image in source code file)

The reason for the spikes can be inferred from the JVisualVM graph. You can see that the CPU also
spiked at the same time. The spike at 23:33:00 was due to general reasons and the spike at 23:41:00 can be
attributed to a garbage collection (GC) activity at the same time (see Figure 12-5).
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C jetty-runner.jar (pid 12457)

Maonitor

Uptime: 1 hrs 38 min 44 sec

CcPuU

CPU usage: 0.1% GC activity: 0.0%
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S0

60%
50%

40%
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%
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B cru B Memory [ Classes Threads
Perform GC Heap Dump

Metaspace x

544,735,232 B Used: 378,740,656 B
2,147 483,648 B

1130 PM 1135 PM 11:40PM

B CPU usage B GC activity

Figure 12-5. JVisualVM statistics

o

11:30 PM 1135 PM 11:40 PM 11:45 PM
E Heap size B Used heap

The Bytes Throughput Over Time graph shows data transfer during the request and response. This
is especially useful when your web application is data intensive. For example, for a photo or a file sharing

application (see Figure 12-6).

lil Bytes Throughput Over Time

g

Elapsed Time (granularity: 1 min)

Figure 12-6. Bytes throughput over time

[mmwmmn;hmmsmu 4300
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The Hits Per Second graph shows user activity on the web site. By looking at this graph, you can be
assured that the web application was subjected to the desired load (see Figure 12-7).

M Hits Por Second

2 [respersecond w 234100 .\.,l 2310 hwivec [ 3400

Number of hits [ sec

2800 20000 200 300 P 23800 Feo00 AT

Elapsed Time (granularity: 1 min)

Wit leriacond

Figure 12-7. Hits per second

The Codes Per Second graph shows HTTP response codes returned from the server. This graph is useful
to confirm that there were no excessive errors while load testing the web application (see Figure 12-8).

i Codes Per Second

= Zoom
30
0
¥ [ Nt of Response Codes 200 & 233100 was 25,13 r0eponses / 360 ] r
2 2 22 20
g
H
&
g 5
3
E 10
z
s
2328:00 233000 o M0 23600 33800 234000 234200
Elagsed Time (granularity: 1 min)
200

Figure 12-8. Codes per second

The Transactions Per Second graph shows the number of transactions for each use-case. This is useful
to confirm that the web application is getting the proper load with the desired mix of transactions
(see Figure 12-9).
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|&l Transactions Per Second R

A 2oom :
3
25 2
1
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=
B
E 10
5
=
05,
232800 233000 230 233400 233600 233800 2340:00 23:4200
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- Add Billing ¢ Add W Check Owtancco | Crodit Card oo Detalls suceon W tage W Indew talog Pagesnccom 8 Logia Pagrascoms @ Order Hintory umcres
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Figure 12-9. Transactions per second (see color image in source code file)

The Response Time Percentiles graph shows the response time deviation (refer APDEX) (see Figure 12-10).

|4 Response Time Percentiles 1 £ A
12000 Zoom :
10000 10000
5000
0
g eon0 00 0.0 000
£
3
]
> 000
v
-1
=
g 4000
Order History - 87.90 percetie was 3867 nu]
2000
o
oo 100 200 0.0 00 50.0 0.0 700 80.0 200 100.0

Percentiles 0

AddToCart | Billing/Shipping Address W Check Out  Credit Card M Details W Home Page W Indew Product Catalog Page W Login Page W Order History W Place Order
m Sign Out

Figure 12-10. Response time percentiles (see color image in source code file)

The Active Threads Over Time graph shows that the number of active users (Threads) are as planned
(see Figure 12-11).

311



CHAPTER 12 © PERFORMANCE DASHBOARD

Il Active Threads Over Time 1

110

0 ["rnau Group : At 23:43:00 thoro wore m:mm;]
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00
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Number of active threads
3

232800 23:30:00 233200 33400 23:36:00 2323800 23:40:00 224200

Elapsed Time (granularity: 1 min)

Figure 12-11. Active threads over time

The Time Vs Threads graph shows the number of users (Threads) engaged in a particular transaction
over time. In the graph, you can select transactions to compare (see Figure 12-12).

!4 Time Vs Threads S
30 Zoom :
400
200
200
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=
§
]
H

AddToCart  Add To Cart-Aggregated 0 Billing / Shipping Address | Billing / Shipping Address-Aggregated B Check Out W Check Out-Aggregated @ Credit Card
B Credit Cord-Aggregated 8 Details B Details-Aggregated @ Home Page B Home Page-Aggregated B Index/ Product Catalog Page 8 Index Product Catalog Page-Aggregated
Login Page Login Page-Aggregated M Order History M Order History-Aggregated W Place Order 8 Place Order-Aggregated W Sign Out W Sign Out-Aggregated

Figure 12-12. Time vs threads (see color image in source code file)
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The Response Time Distribution graph shows the response time distribution to identify outliers
(see Figure 12-13).

l#l Response Time Distribution 1 £ A
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Response times in ms

Add To Cart Billing / Shipping Address W Check Out Credit Card | Details 8 Home Page 0 Index! Product Catalog Page 8 Login Page B Order Hisiory W Place Order
| Sign Out

Figure 12-13. Response time distribution

Conclusion

In this chapter, you learned to configure and generate the Performance Dashboard. You also learned to
interpret the results.
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Appendix A: Setting Up JMeter -

In the following sections we describe the installation of Java Development Kit (JDK) and JMeter. We use the
JMeter executable to start JMeter.

Note Readers who are already familiar with JMeter setup can start directly with the first chapter.

MacOSX

The following section explains how to install Java and JMeter on MacOSX. If you are using Windows or
Linux, skip to the appropriate section.

Download JDK

Download the Java Development Kit (JDK) from Oracle’s web site.!

JMeter requires Java Runtime Environment (JRE) to run. But for some of the advanced uses, we
recommend installing a complete development environment. Pick the latest JDK version for MacOSX.
This is usually found on the web page by name (jdk-8u60-macosx-x64.dmg). Double-click it and follow the
instructions on the screen (see Figures 13-1 and 13-2).

. JDK 8 Update 60

1item —

Java Development Kit

Double-click on icon to install

Figure 13-1. Launch the installer

'http://java.oracle.com
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] w Install JOK 8 Update 60 -

Weicoma to the JOK B Update 60 Installer

» Introduction

Destination Select

llation Type

The Java Devel Kit is a develop i
for building applications, applets, and components
using the Java programming language.

Iava- The Java Mission Control profiling and diag ic tools
ACLE

Centinue

Figure 13-2. Accept the installer defaults to install [IDK

Install JDK

Follow the instructions and complete the installation. To verify the installation of the Java runtime, run the
following command in the terminal window.

$ java -version
java version "1.8.0 60" Java(TM)

SE Runtime Environment (build 1.8.0 60-b27)
Java HotSpot(TM) 64-Bit Server VM (build 25.60-b23, mixed mode)

Set Up the Environment Variable

To set the JAVA_HOME environment variable, run the following commands in the terminal window.
Open ~/.bash_profile in your favorite editor.

$ vim ~/.bash_profile
Or
$ vim ~/.profile
Add the following line to the file:
export JAVA HOME=$(/usxr/libexec/java_home)

Log out from the current terminal window and open a new terminal window to pick up the new
changes. Or, you can run the following command in the current terminal window.

$ source ~/.bash_profile or source ~/.profile
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Issue the following command to verify that JAVA_HOME has been set under the environment variables.

$ echo $JAVA HOME
/Library/Java/JavaVirtualMachines/jdk1.8.0_60.jdk/Contents/Home

Issue the following command to verify that JDK has been installed properly and you have Performance
Dashboard environment variable. (This verifies the Java compiler.)

$ javac -version
javac 1.8.0_60

Download JMeter

Download JMeter from the Apache web site.?
Pick the latest version of JMeter; as of now, the latest J]Meter available is apache-jmeter-3.0.tgz.

Set Up JMeter

Setting up JMeter just involves extracting the JMeter binaries into the user-defined location on the user
machine. Assuming the downloaded JMeter binaries are in your Downloads folder, run the following
command in the terminal window.

$ tar -xf ~/Downloads/apache-jmeter-3.0.tgz -C /usr/local/

Issue the following command in your terminal window to verify that you have extracted the JMeter
binaries correctly.

$ cd /usr/local/apache-jmeter-3.0/
$1s -1p
LICENSE

NOTICE

README

bin/

docs/

extras/

lib/

licenses/
printable_docs/

It is good practice to set up the JIMETER_HOME environment variable and add the following lines to the PATH.
Open ~/.bash_profile or ~/.profile to your favorite editor.

$ vim ~/.bash_profile
Or

$ vim ~/.profile

*https://archive.apache.org/dist/jmeter/binaries/apache-jmeter-3.0.tgz
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And add the following lines.

export IJMETER_HOME="/usr/local/apache-jmeter-3.0"
export PATH="$PATH:$IMETER_HOME/bin"

Log out from the current terminal window and open a new terminal window to pick up the changes.

Or you can run the following command in the current terminal window.

$ source ~/.bash_profile or source ~/.profile

Now that you have set up JMeter, you can start JMeter by running the startup script.

Run the following command in the terminal window (see Figure 13-3).

$ jmeter
ece Apache JMeter {3.0 r1743807)
Gla oW ™0 [+=[% 06 %% dd oL EH

Elmw:,lmmh Test Plan

Name: Test Plan

Commaents.

User Defined Variables

Mamne Value

Add Add from Clipboard

Run Thread Groups consecutively (i.e. run groups one at a time)
Run tearDown Thread Groups after shutdown of main threads
Functional Test Mode ({i.e. save Response Data and Sampler Data)

Selecting Functional Test Mode may adversely affect performance.
Add directory or jar to classpath Browse... Delete Clear

Library

Figure 13-3. JMeter GUI

Windows

o/0 @

The following section shows you how to install Java and JMeter on Windows 7. If you are using MacOSX or

Linux, skip to the appropriate section.

Download JDK

Download the Java Development Kit (JDK) from Oracle’s web site.’

*http://java.oracle.com
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JMeter requires just the Java Runtime Environment (JRE) to run. But for some of the advanced uses,
we recommend installing a complete development environment. Pick the latest JDK for Windows. This is
usually found on the web page by name. They are called jdk-8u60-windows-x64.exe for 64-bit and
jdk-8ubowindows-1586.exe for 32-bit. Depending on your machine configuration, download the required JDK.

Install JDK

Double-click the executable to launch the installer and follow the instructions (see Figures 13-4, 13-5, and 13-6).

Welcome to the Installabon Wizard for Java SE Development Kit 8 Update 60

This wizard will guide you through the installation process for the Java SE Development
Kit 8 Update 60.

The Java Mission Control profiling and diagnostics tools suite is now avadable as part of
the DK

Next > [ cancel

Figure 13-4. Installer step 1

8! Java SE Development Kit 8 Update 60 (64-bit) - Custom Setup B3

Select opbonal features to mstall from the kst below. You can change your choice of features after

1 by using the Add/R Programs utlity in the Control Panel
] Feature Descripbon
(= +| Development Tools Java SE Development Kt 8
-] Scurce Code Update 60 (54-bit), indudng the
= g JavaFX SDK, a private JRE, and
3 -] Public RE the Java Mssion Control tools
suite. This wil requere 180MB on
your hard drive.
Install to:
C:\Program Files 1.8.0_860 [
ogr Vavalidk 1.8.0_60\ | Change... |
[ <oasc J[Chext> ][ come ]

Figure 13-5. Installer step 2
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&
= Javar
Destination Folder

Click "Change” to install Java to a different folder.

Install to: Change.
C\Program Files\Java\jrel 3.0_60 '

<Back | | Next>

Figure 13-6. Installer step 3

To verify the installation of Java runtime, run the following command on the Windows command prompt.

C:\> java -version

java version "1.8.0 60" Java(TM)

SE Runtime Environment (build 1.8.0_60-b27)

Java HotSpot(TM) 64-Bit Server VM (build 25.60-b23, mixed mode)
c:\»

Set Up the Environment Variable

To set the JAVA_HOME environment variable, run the following commands on the Windows command prompt.

C:\> setx JAVA _HOME "C:\Program Files\Java\jdk1.8.0_ 60"
C:\> setx PATH "%PATH%;%JAVA HOME%\bin";

Close the Windows command prompt.
Issue the following command to verify that JAVA_HOME has been set under the environment variables.

C:\> echo %JAVA_HOME%
C:\Program Files\Java\jdk1.8.0 60

Issue the following command to verify that JDK has been installed properly and you have set the correct
environment variable. (This verifies the Java compiler.)

C:\> javac -version
javac 1.8.0_60
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Download JMeter

Download JMeter from the Apache web site.*
Pick the latest version of JMeter; as of the writing of this book, the latest J]Meter available is
apachejmeter-3.0.zip.

Set Up JMeter

Setting up JMeter involves extracting the JMeter binaries at a user-defined location. Navigate to your
Downloads folder where you have downloaded the binaries, right-click the file, choose Extract All, and then
follow the instructions on the screen.

Once the extraction is complete, navigate to the JMeter folder to see the contents. The results will
resemble Figure 13-7.

@'\J'l . » Computer » Local Disk (C:) » apache-jmeter-30 »

Organize v Include in library » Share with » Burn New folder

43 Favorites Name & Date modified Size
Bl Desktop . bin
& Downloads docs
. Recent Places ) extras

) lib

4 3 Libraries . licenses
«| Documents printable_docs
o' Music __| LICENSE 5/14/2016 11:55 Fil 15 KB
&=/ Pictures | NOTICE 5/14/2016 11:55 AM  File 1KB
B videos || README 5/14/2016 11:55 AM  File ] KB

«& Homegroup
# |8 Computer
&, Local Disk (C)

ca Local Disk (D)

€l Network

Figure 13-7. JMeter contents

It is a good practice to set up the JMETER_HOME environment variable and add this into the PATH.

C:\> setx IMETER_HOME "C:\apache-jmeter-3.0"
C:\> setx PATH "%PATH%;%IMETER_HOME%\bin";

*https://archive.apache.org/dist/jmeter/binaries/apache-jmeter-3.0.zip
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To start Jmeter, run the following command on your Windows command prompt.

C:\> cd C:\apache-jmeter-3.0\bin
C:\apache-jmeter-3.0\bin> jmeter.bat

You will see something similar to Figure 13-8.

£ Apache IMeter (3.0 11743807
file Edit Search Run Options Help

@ a °Hdu4 “| DAl #l=% »he %y ol Y

= B | bootoo o A

Test Plan
b..] WorkBanch Test Plan

Name: Tes!t Plan

Comments:

User Defingd Variables

Ada Add from Chipboard

Run Thread Groups consecutively (Le. run groups one at a time)

Run tearDown Thread Groups after shutdown of main threads

Functional Test Mode (Le. save Response Data and Sampler Data)
Selecting Functional Test Mode may adversely affect pedormance.

Add directory or jar to classpath | Browse... Delete Clear

Figure 13-8. JMeter GUI

Linux

The following section explains how to install Java and JMeter on Linux. If you are using MacOSX or

Windows, skip to the appropriate section.

Install JDK

On Fedora, Oracle Linux, and Red Hat Enterprise Linux, open the terminal window and issue the following

command.

$ su -c "yum install java-1.8.0-openjdk"

Open JDK Java 8 was released in March 2014 and has been made into official Ubuntu repositories for
14.10 Utopic and higher. For Ubuntu 14.04, Ubuntu 12.04, and Linux Mint 17, you have to install it from PPA.

It's available in Ubuntu Software Center for Ubuntu 14.10 and Ubuntu 15.04.
Open the terminal window in Ubuntu and issue the following command.

$ sudo add-apt-repository ppa:openjdk-xr/ppa

$ sudo apt-get update
$ sudo apt-get install openjdk-8-jdk
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For more information on JDK installation, check the JDK installation web site.®
To verify the installation of Java runtime, run the following command in the terminal window.

$ java -version

openjdk version "1.8.0 45-internal”

OpenJDK Runtime Environment (build 1.8.0 45-internal-bi4)
OpenJDK 64-Bit Server VM (build 25.45-b02, mixed mode)

Set Up the Environment Variable

To set the JAVA_HOME environment variable, run the following commands in the terminal window.
Open ~/.bashrc in your favorite editor.

$ gedit ~/.bashrc
Add the following lines.

export JAVA HOME=/usr/1ib/jvm/java-8-openjdk-adm64
PATH=$PATH: $JAVA_HOME/bin

Log out from the current terminal window and open a new terminal window to pick up the changes.
Or you can run the following command in the current terminal window.

$ source ~/.bashrc
Issue the following command to verify that JAVA_HOME has been set under the environment variables.

$ echo $JAVA _HOME
/usr/1ib/jvm/java-8-openjdk-adm64

Issue the following command to verify that JDK has been installed properly and you have set the correct
environment variable. (This verifies the Java compiler.)

$ javac -version
javac 1.8.0_45-internal

Download JMeter

Download JMeter from the Apache web site.°
Pick the latest version of JMeter; as of the writing of this book, the latest J]Meter available is
apachejmeter-3.0.tgz.

*http://openjdk.java.net/install/
https://archive.apache.org/dist/jmeter/binaries/apache-jmeter-3.0.tgz
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Set Up JMeter

Setting up JMeter just involves extracting the JMeter binaries at a user-defined location. Assuming the
downloaded JMeter binaries are in your Downloads folder, run the following command in the terminal
window.

$ sudo tar -xf ~/Downloads/apache-jmeter-3.0.tgz -C /usr/ local/

Issue the following command in your terminal window to verify that you have extracted JMeter
binaries correctly.

$ cd /usr/local/apache-jmeter-3.0/
$1s -1p

bin/

docs/

extras/

lib/

LICENSE
licenses/
NOTICE
printable_docs/
README

It is good practice to set up the JMETER_HOME environment variable and add this into the PATH.
Open ~/.bashrc in your favorite editor and add the following lines.

$ gedit ~/.bashrc
Add the following lines.

export IMETER_HOME="/usr/local/apache-jmeter-3.0"
export PATH=$PATH:$IMETER_HOME/bin

Log out from the current terminal window and open a new terminal window to pick up the changes.
Or you can run the following command in the current terminal window.

$ source ~/.bashrc

Now that you have set up JMeter, you can start JMeter by running the JMeter startup script.
Run the following command in the terminal window (see Figure 13-9).

$ jmeter
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Apache JMeter (3.0 r1743807)

File Edit Search Run Options Help

& a°2d i XIS «l=%p® 5, JTd [ois | [BIH] proms oa ore €
a st Plan| |
R workgench Test Plan

MName: Test Plan
Comments:

User Defined Variables
Name ] Value ]

[ oetail |[_add || Add from clipboard Delete ][ Up Torei

[ 1 Aun Thread Groups consecutively (i.e. run groups one at a time)
|l Run tearDown Thread Groups after shutdown of main threads

[] Functional Test Mode (i.e. save Response Data and Sampler Data)
Selecting Functional Test Mode may adversely affect performance.

Add directory or jar to classpath | Browse... | Delete i Clear .

Ubrary

Figure 13-9. JMeter GUI Ubuntu

Note Going forward, we use Windows-based examples, but you can use the same steps on MacOS or any
Linux 0S.

325



CHAPTER 14

Appendix B: Setting Up Digital
Toys Inc.

We have used the Digital Toys Inc. web application for explaining the examples in this book. We describe
setting up this web application in this chapter.

Running Digital Toys Web Application

Clone the GitHub repository’ or download it as a . zip from the URL.
After extracting the .zip in some location on your machine and listing the files in the extracted folder,
you will find these files.

e jetty-runner.jar
e dt-1.0.war

e startDt.sh

e startDt.bat

Use .bat if you are using Windows environment, otherwise use .sh.

Note Make sure that you have JDK 8.0 installed on your machine. The Digital Toys Inc. web application
has been complied using JDK 8.0.

Start the Web Application

Enter the following command in the Windows command prompt.
C:\>startDt.bat
C:\>java -jar jetty-runner.jar dt-1.0.war

2017-05-15 10:53:10.005:INFO: :main: Logging initialized @872ms
2017-05-15 10:53:10.045:INFO:oejr.Runner:main: Runner

'https://github.com/Apress/pro-apache-jmeter/tree/master/digital-toys-web-application
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2017-05-15 10:53:10.584:INFO:0ejs.Server:main: jetty-9.3.7.v20160115

2017-05-15 10:53:52.719:INFO:/:main: No Spring WebApplicationInitializer types detected on
classpath

SESSION_IN URL not specified.

2017-05-15 10:53:57.182:INFO:/:main: Initializing Spring root WebApplicationContext
SESSION_IN URL not specified.

Populating states

State: [Alabama, AL] -- Alabama and AL

State: [Alaska, AK] -- Alaska and AK

State: [Arizona, AZ] -- Arizona and AZ

State: [Arkansas, AR] -- Arkansas and AR

State: [California, CA] -- California and CA
State: [Colorado, CO] -- Colorado and CO

State: [Connecticut, CT] -- Connecticut and CT
State: [Delaware, DE] -- Delaware and DE

State: [Florida, FL] -- Florida and FL

State: [Georgia, GA] -- Georgia and GA

State: [Hawaii, HI] -- Hawaii and HI

State: [Idaho, ID] -- Idaho and ID

State: [Illinois, IL] -- Illinois and IL

State: [Indiana, IN] -- Indiana and IN

State: [Iowa, IA] -- Iowa and IA

State: [Kansas, KS] -- Kansas and KS

State: [Kentucky, KY] -- Kentucky and KY

State: [Louisiana, LA] -- Louisiana and LA
State: [Maine, ME] -- Maine and ME

State: [Maryland, MD] -- Maryland and MD

State: [Massachusetts, MA] -- Massachusetts and MA
State: [Michigan, MI] -- Michigan and MI

State: [Minnesota, MN] -- Minnesota and MN
State: [Mississippi, MS] -- Mississippi and MS
State: [Missouri, MO] -- Missouri and MO

State: [Montana, MT] -- Montana and MT

State: [Nebraska, NE] -- Nebraska and NE

State: [Nevada, NV] -- Nevada and NV

State: [New Hampshire, NH] -- New Hampshire and NH
State: [New Jersey, NJ] -- New Jersey and NJ
State: [New Mexico, NM] -- New Mexico and NM
State: [New York, NY] -- New York and NY

State: [North Carolina, NC] -- North Carolina and NC
State: [North Dakota, ND] -- North Dakota and ND
State: [Ohio, OH] -- Ohio and OH

State: [Oklahoma, OK] -- Oklahoma and OK

State: [Oregon, OR] -- Oregon and OR

State: [Pennsylvania, PA] -- Pennsylvania and PA
State: [Rhode Island, RI] -- Rhode Island and RI
State: [South Carolina, SC] -- South Carolina and SC
State: [South Dakota, SD] -- South Dakota and SD
State: [Tennessee, TN] -- Tennessee and TN
State: [Texas, TX] -- Texas and TX

State: [Utah, UT] -- Utah and UT
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State: [Vermont, VT] -- Vermont and VT

State: [Virginia, VA] -- Virginia and VA

State: [Washington, WA] -- Washington and WA
State: [West Virginia, WV] -- West Virginia and WV
State: [Wisconsin, WI] -- Wisconsin and WI

State: [Wyoming, WY] -- Wyoming and WY

Populating products

2017-05-15 10:54:32.277:INFO:/:main: Initializing Spring FrameworkServlet 'grails'
2017-05-15 10:54:33.567:INFO:0ejsh.ContextHandler:main: Started o.e.j.w.WebAppContext@707f70
52{/,file:///C:/Users/jjain/AppData/Local/Temp/je
tty-0.0.0.0-8080-dt-1.0.war-_-any-2712378741143744577.dir/webapp/,AVAILABLE}{..}

2017-05-15 10:54:33.751:INFO:0ejs.ServerConnector:main: Started ServerConnector@3a2a56f6
{HTTP/1.1,[http/1.1]}{0.0.0.0:8080}

2017-05-15 10:54:33.759:INFO:0ejs.Server:main: Started @84653ms

If you want to start the Digital Toys Inc. web application on a different port, enter this command in the
CMD prompt:

C:\>java -jar jetty-runner.jar --port 7070 dt-1.0.war

2017-05-21 17:14:10.317:INFO::main: Logging initialized @387ms

2017-05-21 17:14:10.347:INFO:oejr.Runner:main: Runner

2017-05-21 17:14:10.657:INFO:0ejs.Server:main: jetty-9.3.7.v20160115

2017-05-21 17:14:27.002:INFO:/:main: No Spring WebApplicationInitializer types detected on
classpath

SESSION_IN URL not specified.

2017-05-21 17:14:28.094:INFO:/:main: Initializing Spring root WebApplicationContext
SESSION_IN_URL not specified.

Populating products

2017-05-21 17:14:44.414:INFO:/:main: Initializing Spring FrameworkServlet 'grails’
2017-05-21 17:14:45.304:INFO:o0ejsh.ContextHandler:main: Started o.e.j.w.WebAppContext@707f70
52{/,file:///C:/Users/jjain/A
ppData/Local/Temp/jetty-0.0.0.0-7070-dt-1.0.war-_-any-5504021582514241800.dir/
webapp/,AVAILABLE}{. .}

2017-05-21 17:14:45.344:INFO:0ejs.ServerConnector:main: Started ServerConnector@6d035815
{HTTP/1.1,[http/1.1]}{0.0.0.0:70 70}

2017-05-21 17:14:45.344:INFO:0ejs.Server:main: Started @35417ms

Found 108 products

Open the browser and launch http://localhost:8080/dt. A home page will be shown as the landing
page of the Digital Toys Inc. web application (see Figure 14-1).
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< C [} localhost:8080/dt > @ -
Dlgltal Toys &SignUp  #Signin
Good Shot Good Shot Good Shot
Camera Camera Camera
$125.95 $ 125.95 $ 125.95
O 0 o)

Lorem Ipsum is simply
dummy text of the printing
and typesetting industry.
Lorem Ipsum has been the

Good Shot

Lorem Ipsum is simply
dummy text of the printing
and typesetting industry.
Lorem Ipsum has been the

Good Shot

Lorem Ipsum is simply
dummy text of the printing
and typesetting industry.
Lorem Ipsum has been the

Good Shot

Camera Camera Camera
$ 125.95 $ 125.95 $ 125.95
o) © ©

Lorem Ipsum is simply
dummy text of the printing
and typesetting industry.
Lorem Ipsum has been the

Lorem Ipsum is simply
dummiy text of the printing
and typesetting industry.
Lorem Ipsum has been the

Figure 14-1. Digital Toys landing page

Start with URL Rewriting Enabled

Enter the following command in the CMD prompt:

C:\>set SESSION_IN URL=true

C:\>startDt.bat

C:\>java -jar jetty-runner.jar dt-1.0.war
2017-05-15 11:15:53.013:INFO: :main: Logging initialized @518ms
2017-05-15 11:15:53.036:INFO:0ejr.Runner:main: Runner

Lorem Ipsum is simply
dummy text of the printing
and typesetting industry.
Lorem Ipsum has been the

2017-05-15 11:15:53.358:INFO:0ejs.Server:main: jetty-9.3.7.v20160115

2017-05-15 11:16:16.901:INFO:/:main: No Spring WebApplicationInitializer types detected on
classpath

SESSION_IN_URL specified in environment - enabling session in URL if cookies are not enabled.
2017-05-15 11:16:19.121:INFO:/:main: Initializing Spring root WebApplicationContext
SESSION_IN_URL specified in environment - enabling session in URL if cookies are not enabled.
Populating products
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2017-05-15 11:16:51.178:INFO:/:main: Initializing Spring FrameworkServlet 'grails’
2017-05-15 11:16:52.225:INFO:0ejsh.ContextHandler:main: Started o.e.j.w.WebAppContext@707f70
52{/,file:///C:/Users/jjain/AppData/Local/Temp/je
tty-0.0.0.0-8080-dt-1.0.war-_-any-4592381167383482346.dir/webapp/,AVAILABLE}{..}

2017-05-15 11:16:52.266:INFO:0ejs.ServerConnector:main: Started ServerConnector@552fffc8
{HTTP/1.1,[http/1.1]}{0.0.0.0:8080}

2017-05-15 11:16:52.268:INFO:0ejs.Server:main: Started @59776ms

Tip  Rev This is required for running the preprocessors test plan.

Clean Up

After jetty-runner has started, it will create two files.
Open the CMD prompt and execute the following command:

C:\>dir prodDb*
Volume in drive C has no label.
Volume Serial Number is DA32-01EE

Directory of C:\

05/15/2017 11:17 AM 124,928 pIOdDb.hZ.db
05/15/2017 11:16 AM 24,033 prodDb.trace.db
2 File(s) 148,961 bytes

0 Dir(s)  7,259,287,552 bytes free
c:\>

These files save data. They are useful for deleting files before starting with a fresh chapter.
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