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Introduction
What happened the last time you lost $5 million? This is what many
enterprises lose for every hour they have a web or core system outage.
That’s just one finding of a performance engineering study commissioned
by Hewlett Packard Enterprise. Conducted by independent research firm
YouGov, this survey of 400 development and IT professionals investigated
the state of performance engineering and its business impacts.
While performance engineering is often defined narrowly as ensuring that
nonfunctional requirements are met (things like connection speed, memory
use, and throughput), the study found a clear trend toward a much broader
application of the term.

Todd DeCapua
Chief Technology Evangelist,
Hewlett Packard Enterprise
& Technology Leader,
TechBeacon

Performance engineering represents a cultural shift in the way organizations
view their essential processes. It embraces practices and capabilities that build
in quality and performance throughout an organization, including functional
requirements, security, usability, technology platform management, devices,
third-party services, cloud, and more.
No longer limited to the “performance testing” checkbox at the end of
the development lifecycle, performance engineering has the potential to
transform your technology, your business, and your end-user experience.
This eBook, published by TechBeacon.com, explores the insights we
discovered through the survey. It provides findings and recommendations
for how organizations of varying sizes are adopting new capabilities and
understanding their evolving needs for performance engineering. We hope
these ideas will inspire you and help your organization embrace a culture of
performance.
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About
the survey
YouGov interviewed development and IT professionals in April 2015 using a 15-minute online survey.
The survey reached 400 US companies, each with at least 500 employees. It asked a series of questions
designed to capture many facets of performance engineering.
The survey was conducted blind, so that no one knew that Hewlett Packard Enterprise had commissioned it.

Company
size
8%

Respondent
age

Respondent
job role

6%

23%

100

16%

150

42%
14%

53%
27%

100

13%

50

500–999

10,000–49,999

24–34 yrs.

1,000–4,999

50,000–99,999

35–49 yrs.

5,000–9,999

100,000+

50+ yrs.

Performance engineer
Performance tester
App dev manager
IT Ops manager
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About
TechBeacon
TechBeacon, a Hewlett Packard Enterprise Software initiative, is a digital hub for
development and technology professionals seeking guidance to real business challenges. We focus on information that matters for competing effectively in business
without compromising on editorial integrity.
Our editorial mission is simple: to connect our readers with leading experts who
understand what it takes to succeed.
Staying ahead of the trends and navigating emerging technology while maintaining
focus on what’s needed to be successful is not always a straightforward path. TechBeacon shines a light on those who are doing it right and those who are solving
today’s most challenging problems to shape the future of IT. We want to become
trusted advisors in this effort by sharing original content with compelling and agenda-free points of view that demonstrate an in-depth understanding of our customers’ business. By explaining how challenges get resolved in the real world, we help
our readers turn innovative ideas into breakthrough results.

http://TechBeacon.com
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Not just for testers

Performance engineering:
Now it’s everyone’s job
Chapter 1
Your business’ success depends on its websites
and IT systems. You cannot meet your business
goals without performance engineering.
That’s why you should care about performance
even if “performance engineering” or “testing”
isn’t in your title. And it’s why enterprises are
making performance a priority throughout their
organizations.

Performance engineering
is mission-critical
With at least two decades of the Internet under
our belts, you’d think we’d all be experts at
constant adaptation—that we could plan for any
eventuality or contingency, or that our web-based
systems would be as resilient as the dining room
table. Not so.

Whether you adjusted your career to the new
demands of online business, or you were born
into a world of screens and browsers, the pace of
change in any web-related or mobile category still
holds plenty of surprises. It keeps many of us up
at night.
Strategies such as agile development methods,
IT operations automation, and the DevOps
movement itself are certainly helping us cope. But
system performance can’t be taken for granted,
and neither can your end users.
Retaining users by providing a great experience
in shopping, research, partnering, and other
activities requires a consistent focus and a
culture of building in performance. No doubt this
is why new research shows that performance
engineering practices are becoming increasingly
critical to businesses’ operational plans.
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While performance engineering is often defined
narrowly as a discipline to ensure that a system’s
nonfunctional requirements are met (things like
connection speed, memory use, and throughput),
there’s a clear trend toward a much broader
application of the term. This is a key finding from
a blind survey commissioned in 2015 by Hewlett
Packard Enterprise, conducted by YouGov, a
market research firm

let’s spend a minute on this particular aspect of
system design.

The survey found that performance engineering
is defining a cultural shift through practices and
capabilities that build in quality and performance
throughout an organization. This includes
functional requirements, too, plus security,
usability, technology platform management,
devices, third-party services, cloud, and more.

Whether we think the connection is “fast,” “slow,”
or “average” is, strictly speaking, dependent on our
values and the culture we come from. (We’re talking
about different countries, languages, climates,
food, styles of dress, laws, generations, and social
norms.) In one culture, a three-second load time
for a web page may be perfectly acceptable, but
in another culture such performance might be
totally unacceptable. The level of acceptability
for any given aspect of a system’s performance is,
therefore, a matter of judgment.

Performance engineering is a
cultural transformation that
builds in performance
throughout an organization.
No longer limited to just the “performance
testing” checkbox at the end of your development
lifecycle on the way to production, performance
engineering has the potential to transform your
technology, your business, and your end-user
experience.

Performance starts
with culture
Performance engineering is beginning to cover
much more than the governance of a system’s
nonfunctional requirements. But because the
nonfunctional aspects of a system hold a key to
performance engineering’s broader application,

For example, the time it takes a user to connect to a
web application must be “acceptable.” The related
functional feature request is that the user must
be able to connect, but how long that connection
should take is noted within the nonfunctional
feature request: that the wait time be acceptable.

Whether we think a connection is
“fast” depends on our values and
the culture we come from.

Of course, there are also many technical factors
behind how long it takes that user to connect, as
well as other variables (some which are out of our
control, such as the network), which is where the
practices of performance engineering come in.
Considerable research shows a direct correlation
between a metric such as “page response time”
and “conversion rate,” which takes the guesswork
out of the cultural equation because you can make
an objective decision to set the SLAs (service-level
agreements) across your organization to a specific
page response time.

5

State of Performance Engineering 2015-16 Edition

The discipline of performance engineering offers
the capability to establish the various thresholds,
based on judgment, for what’s acceptable in a given
system’s operations and user interactions. This
often starts with desired business results, then
backs into the system design and architecture,
proving out models of technology that will
deliver business goals while exceeding end-user
expectations.
Performance
engineering
also
includes
understanding and addressing failures when a fix
is necessary, as well as understanding successful
results and how to incorporate those into future
systems. And it includes the means to have all of
this adopted throughout an organization’s culture,
with practices executed early and throughout, to
deliver exceptional results to the end user.

Monitoring
performance
Once these business goals and cultural
expectations, along with SLAs, are vetted and
agreed upon, monitoring the performance of a
system becomes a technical matter, with a set of
metrics that indicate acceptable or unacceptable
performance against the agreed measurements.
This requires performance monitoring criteria,
which, continuing with the example, typically
center on time, size, and optimization, including:
•

•
•

DNS lookup speed: The time it takes your IP
device to ask a DNS server for the IP address
associated with a domain name
Connection speed: How quickly an end-toend network connection can be established
First-byte speed: How long it takes to receive
the first byte for the primary URL

•

Content download speed: The time it takes
between loading the first byte to the last byte
of the URL you’re testing

The results from this group of metrics might feed
a dashboard to the broader team regarding how
they’re currently delivering. They then collaborate
and iterate on a build-deploy-monitor cycle to
achieve their goal. When performance engineering
is driven throughout an organization, simple
metrics like these enable a focus on business goals
and end users.

User experience
is the ultimate
performance metric
For most users of a system, the difference
between
functional
and
nonfunctional
requirements is purely academic. For example:
If a bank’s ATM provides cash (which meets a
functional requirement) but only provides that
cash after a 120-second wait time (a time interval
that doesn’t meet the nonfunctional requirement
for “acceptable wait time”), then the user at the
ATM may justifiably conclude that the system isn’t
“functioning.” The programmers and designers of
the ATM system may say “Not so fast (literally).
The system works, just not at the speed you want;
this is really a performance problem, which falls
on operations, not us.”
This example illustrates how performance
engineering practices can dissect the transaction
from start to finish and understand the why
and the what. Examples like this may involve a
hardware or configuration issue, or perhaps a
third-party call, or security policies, or a whole

6

State of Performance Engineering 2015-16 Edition

host of other items, often combined. All point to a
transaction not meeting a defined SLA and leaving
an end user without the desired cash.
Putting an end to these academic distinctions,
along with the day-to-day finger-pointing
between dev and ops teams (not to mention
technology versus business teams), is part and
parcel what the DevOps movement is all about. It
involves an internal cultural shift toward the end
user of the system(s) who wants an update, a bug
fix, and some assurance that the system has the
full backing of the organization the customer is
depending on.
Similarly, with performance engineering, the real
focus is on end-user satisfaction and business
goals, and users care nothing about feature types
or how a product gets delivered. They just want
their cash, in this example.

A brief history of
performance engineering
There’s an obvious business reason to focus on
the needs of end users. If they’re your customers,
they’re consuming your products and/or services
and possibly paying you for expected results.
If you’re a provider in a technology chain that
defines a complex solution of some sort, you’re
still dependent on the satisfaction of users,
however indirectly.
But it wasn’t so long ago, say 20 years, that users of
computing systems were expected to live with the
high latencies, downtimes, and bug workarounds
that were common in business systems. That’s
because users were employees and had to put up
with the buggy, slow, or unpredictable systems
their employers provided. Or they were users of

a standalone application, such as WordPerfect for
writing or Lotus 1-2-3 for spreadsheets.
That’s right, we’re talking about the pre-Internet
age, when very few users imagined doing
actual business transactions online. But once
e-commerce became a buzzword, and soon simply
a word, users stopped being just users. They
became customers, and it was obvious that the
best web-based experiences for customers would
lead to repeat business.
Fast-forward to today’s web-based and mobile
business climate, where:
1. User experience (UX) is a red-hot topic.
2. Commoditization of virtually everything is a
fact of life.
3. Social media is the engine that can quickly sink
an online retailer, transportation provider,
etc., if the UX is poor—no matter what the
reason.
These days, performance is king, and your online
or mobile customers can either be adoring
subjects, or they can suddenly become a mob of
thousands, with the social-media equivalent of
torches and pitchforks, at your kingdom’s gate. Or
they’ll just go on to the next provider, leaving you
alone in the dark ages.

Performance engineering
skills and roles
The viability of e-commerce quickly led technology
teams into various modes of performance
testing, such as load testing, stress testing,
burst testing, and so on—all well-known patterns
today. Effective performance testing can reveal
weaknesses that may cause failure under certain
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conditions, or it can show that one approach to a
system requirement is superior to another under
different performance scenarios. However, this
has always been the job of a few, and realistically
just a checkbox on the way to production.

sorts of conditions that traditional QA teams were
designed to understand. Here’s the point:

As we move toward a sharper focus on
the end user, all teams throughout an
organization and business need to
adopt performance as a top priority.

But what did performance testing mean for the
development team, the business, the QA team,
or the IT operations team? After all, performance
testing isn’t about looking for software defects
against the functional requirements; that activity
is focused on whether or not the software meets
the basic functional specifications laid out by the
client and/or the design team. Now, the added
goal is to understand system readiness under
load, stress, bursts, etc., and these are not the

This means moving beyond the definition of
“what I do,” according to traditional roles and
responsibilities, and understanding how all roles
can contribute to improved system performance,
which leads to higher levels of user satisfaction. In
fact, from the survey, respondents clearly found
that performance engineers have a broad skill set,
as shown below:

Skills for a successful performance engineer/tester

Troubleshoot with accuracy

43%

48%

Communicate business impact of
performance engineering in hard metrics

52%
56%
44%

46%

Comprehensive knowledge of
deployment environment

44%

Ability to collaborate with developers

44%

Communicate results at a non-technical level

43%

Ability to collaborate with IT operations

43%

Communicate results at a technical level

42%

53%
53%
39%
50%
49%
42%
36%
55%
36%
47%
54%
37%
36%
62%
39%
41%
50%
36%

Be accountable across teams (e.g., apps
and ops) for production release quality

41%

Recommend optimizations of application
or infrastructure architecture

40%

Ability to collaborate with architects

38%

Total

39%
53%
36%
33%
54%
34%
30%
56%

Performance engineer/tester
App dev manager
IT Ops manager
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The gray bars at the left show the aggregate
response across all three roles surveyed to the
question, “In your opinion, which of the following
skills are the most important for a successful
performance engineer/tester?” The blue bars at
the right show the individual responses by each of
these three roles.
The most important thing to note here: these are
skills that performance engineers have, and they
also represent performance engineering practices
being adopted throughout organizations as they
transform. So what does that mean? Who does
the work? Answer: we all do.
These results simply reflect the key roles and
responsibilities of a performance engineer from
the perspective of these three key stakeholder
groups. Based on the survey results, all of these
skills are important in order to achieve a level of
proficiency in performance engineering, which
is more of an overall business goal and less of a
specific job function.

Make performance
a business goal
Performance engineering moves organizations
beyond a pure focus on technology and takes
into consideration things that can’t be measured
via log file analysis. While it’s natural for
someone conducting performance monitoring to
concentrate on numbers, such as response time or
transactions per second, other numbers can often
be more revealing and ultimately more valuable.
I would argue, for example, that a dependence
on performance monitoring in production is too
late. A great performance engineering practice is
to monitor both production and pre-production,

so you can see what levels you’re optimizing your
systems for, which helps you tune to the desired
level for business goal achievement.
A catalog company, for example, might focus
on total revenue from a specific product line or
service, then track it after specific changes were
made to a promotional website to see if revenue
increases. Or the value of the mobile application
could be judged by the number of registered
users and the frequency of them accessing your
products and/or services. And, as the back-end
infrastructure (including web servers, middle
tiers, and databases) takes on more roles inside
the corporation, the metrics that track the
performance of the larger organizational goals
become better reflections of the quality of the
supporting and enabling technology.
There are hundreds of other metrics that can be
used to show the success of a given technology
solution. Whatever those metrics are for your
organization, you might consider picking the top
five that best reflect performance and keeping
day-to-day (if not more granular) results visible for
everyone.
Quality performance isn’t just a management
objective or the goal of someone who happens
to have “performance engineering” or “tester”
in their job description. It should be the goal
for everyone associated with the health of an
organization because success depends on keeping
users happy and coming back for more.
Keep your end users (especially customers)
thrilled by outperforming their expectations and
alternatives, and you’ll get to keep doing more
of whatever made them come to you in the first
place, while making them brand champions.
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Survey says

Why performance engineering
is essential to business success
Chapter 2
Website and IT outage can cost businesses $5 million an hour. Yet even with this motivation, half
of organizations admitted repeated outages and
slow-downs in our survey.
The good news is that many companies recognize
that they need to do better. Leading enterprises
understand that performance must be a core cultural value—and the practice of performance engineering is evolving as a result.

Performance failures
are expensive
In 2012, Knight Capital’s computers started to
fail in the worst possible way. Instead of shutting
down gracefully, they began issuing commands to
buy and sell securities. The orders were queued
up to be executed over the coming weeks, but the
errant computers dumped them on the market all

1 http://money.cnn.com/2012/08/09/technology/knight-expensive-computer-bug/

at once, causing a buying and selling frenzy like a
clerk who’d gone insane.
It only took a half hour, but by the end the losses
totaled an estimated $440 million. CNN asked
whether it was the most expensive computer
glitch ever1, but somehow “glitch” doesn’t seem
adequate to describe an event that almost
destroyed Knight Capital.
We may never know if this particular glitch will
hold the record, because many similar failures
aren’t as visible. Orders to buy and sell stocks are
highly regulated and can’t be swept under the rug,
but many other failures are invisible. They only
slow down or halt a website without leaving much
of a trail. The customers show up, click in vain,
then move on. No one really knows how many
sales are lost, because it’s impossible to know
what the customers might have purchased if the
website had responded quickly.
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Building a culture
of performance
Many companies are recognizing that it’s not
enough to call something a glitch, cross their
virtual fingers, and hope it never happens again.
They need to track their computer systems’ online
status; guarantee that they’re responding to
customers, partners, and employees; and measure
whether they’re delivering the information
promptly so no one is clicking, tapping, pounding
the return key, and wondering whether they
should just go somewhere else.
As corporate leaders realize the importance
of their online and mobile presence and start
to measure just how much business comes in
through all of their channels, they’re remaking
their organizations to recognize the importance
of keeping information flowing quickly and
accurately. This responsibility is gaining traction
under the umbrella of performance engineering.
Proponents of this new vision believe that
enterprises must build a performance-focused
culture throughout their organizations, one that
measures the experience of end users, both
internal and external, and deliver a software
and hardware experience that results in great
performance to them. Performance must be
prioritized from the beginning of the process and
be watched vigilantly after the code is deployed.

The state of
performance engineering
Of the respondents to our survey, 70 percent
agreed that performance engineering is growing
in importance, often rapidly. Two-thirds cited

complex composite applications as one reason
for this trend. Many noted that a single web
application is often an increasingly complex
mechanism that knits together data from multiple
sources. The world seems to be shifting from
single applications to complex constellations of
web services. If developers are responsible for
individual services or apps, there needs to be
someone in charge of keeping the entire system
running smoothly.

Seventy percent agreed that the
importance of performance engineering
is increasing. Two-thirds cite complex
composite applications as a reason.
The rise in importance of performance engineering
is driven by practical concerns. At least 50
percent of respondents admitted that slowdowns
and outages were discouraging customers and
frustrating employees. Many characterized the
problems as “repeated,” and said they were often
caused by large spikes in traffic that weren’t
anticipated when the applications were built.
The consequences are serious. The average
firm that responded to the survey said that a
major outage could cost between $100,000
and $500,000 in lost revenue per hour. Some
of the larger companies with more than 10,000
employees said they could lose $5 million an hour
from website or core system outages.

A major outage can cost an average
firm $100,000 - $500,000 per hour.
Large enterprises can lose over
$5 million per hour.
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When organizations contemplated the scope
and catastrophic range of these failures, they
recognized that the traditional development
process just wasn’t ready to build a system with
adequate provisions for surviving these kinds of
issues. Transforming the organization and focusing
individuals and teams on performance means
empowering them with capabilities to anticipate
problems and solve them before they occur.
And when problems emerge after deployment, it
means giving the team the ability to control failure
and mitigate risk.

How do you define
“performance engineer”?
“Performance engineering” doesn’t refer only to
a specific role. More generally, it refers to the set

of skills and practices that are gradually being
understood and adopted across organizations that
focus on achieving higher levels of performance in
technology, the business, and for end users.

While each company and team is defining the
tasks associated with performance engineering
a bit differently, they’re still finding some
agreement on the broad scope of the work to
be done. Seventy percent of respondents felt
that the most important aspect of performance
engineering was developing “post-deployment
performance testing.” This means building capable
instrumentation to ensure that everything is
running smoothly; and if an anomaly does arise, it
means being able to work together to address the
issue and resolve it quickly.

Formal job responsibilities
Working with IT ops to design
post-deployment performance testing

70%

Performance testing/tuning

67%

Perform performance deployment inspections

61%

Monitoring system performance post-deployment

61%

Troubleshooting and fixing production incidents

59%

Perform design inspections

58%

Perform code inspections

58%

Develop design guidelines as the relate to
performance

55%

Performance modeling

55%

Working with capacity planning and disaster
recovery teams

54%

Develop or influence non-functional requirements
at early stages

53%
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But that isn’t by any means the entire job.
Seventy-four percent of the IT operations
managers also strongly agreed with the statement,
“Collaboration with development teams is vital
for effective performance engineering.” They felt

strongly that working with programmers from the
beginning would ensure solid performance. It isn’t
enough to show up when the code ships, pour
some coffee, put your feet on the desk, and watch
the dashboards and alerts for problems.

Importance of performance engineering

The importance of performance
engineering is increasing

63%

70%

Performance engineering is particularly
important given the complex composite
applications we have today

67%

We are prepared to handle the
performance requirements for IoT

66%

Performance engineers need to collaborate in
development teams in order to be successful

66%

The role of application performance
engineering is mostly proactive

60%

Mobile apps require more attention
from performance engineers than other
applications

59%

Cloud-based applications and systems
require performance engineering more
than traditional applications

75%
79%

58%
71%
79%

61%
72%
71%

62%
67%
74%

57%
64%
64%

56%
59%
63%

55%

57%

Agile dev and fast releases make
performance engineering less important
because of in-production fixes

55%

With modern technologies, performance
engineering will become less important

52%

Total

61%
57%

51%
63%
56%

45%
63%
54%

Performance engineer/tester
App dev manager
IT Ops manager
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Indeed, 60 percent of respondents agreed
strongly with the statement that performance
engineering is “mostly proactive.” The goal is to
watch over the entire process and look for issues
that might occur. Teams need to anticipate when
databases might balk, third-party services might
fail, and systems might fail to load or begin to slow
down.
Many also indicated that the role of performance
engineer is becoming more important. When
asked whether modern capabilities and tools like
load balancers, automatic failover systems, and
redundant servers would reduce the need for
performance engineers, only 52 percent of survey
participants agreed.
More respondents felt that the rise of mobile
applications and cloud-based solutions and
services is actually making the tasks associated
with performance engineering more challenging
and vital. Mobile applications work through
more fragile, often jittery high-latency and lowbandwidth mobile networks. These networks
often hamper back-end performance because
of delays and sessions being held open longer,
along with a long host of other challenges that
significantly increase the demand on back-end
infrastructure resources. Yet customers often
expect zippier responses from the more simple
interfaces. Failure is more glaring because it’s the
only item on the screen.
Fifty-seven percent of IT ops managers also
felt that cloud-based applications require more
performance engineering, if only because the
interaction with the cloud adds even more
complexity to back-end infrastructure.

In the past, most people only interacted with
cloud services occasionally, perhaps to load one
piece of data or store a response. Modern cloud
applications poll the cloud frequently, and often
the entire system is hosted in the cloud, or a
task is handled as a third-party service call to the
cloud. Thus, failures are less apparent, increasing
the need for performance engineering.

A broader understanding
of performance engineering
The survey responses revealed a consistent
theme: application development and IT operations
managers, along with business leaders and end
users, are recognizing that they must include
performance engineering and its key practices in
the broader organization and culture throughout
the product lifecycle. The survey identifies many
reasons for this, including the complexity of
composite applications and increased end-user
expectations for responsiveness—anywhere, at
any time, on any device, for any length of time.
Team members most strongly associated with
performance engineering might be thought of in
a variety of capacities, all vital to business. They
might be financial engineers who are ensuring
that revenues will keep the enterprise afloat. They
could be employee-empowerment engineers who
ensure that everyone has the tools to keep the
enterprise running. Or, they could be customersatisfaction engineers who maintain user
happiness.
That’s a big collection of hats and spinning
plates, and that’s why a greater understanding
of performance engineering as a cross-discipline,
intra-business mindset is becoming so essential.
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Who are you?

New roles, responsibilities
redefining performance
engineering in the enterprise
Chapter 3
What is performance engineering? It depends on
who you ask.
Our survey found different answers depending
on the respondent’s role and company size. But
the consistent theme was that performance
engineering is changing and expanding as its
importance grows.

Why performance
engineering matters
On June 2, 2015, United Airlines grounded all
their planes and offered little explanation.2 Some
people online and in the media speculated that
it was due to a terrorist attack, but the answer
turned out to be something simpler.

2
3
4

Computers
stopped
delivering
accurate
information to the dispatchers, and the only
safe solution was to stop planes from taking off.
While the delay lasted only a few hours, so many
people were affected that some estimates put the
failure’s cost at over $4 million.

This isn’t the only problem United has had. In
February 2014, the airline’s check-in computers
failed at three major hubs, and in January 2014, it
canceled about 1,500 flights because of another
malfunction.3 United’s problems are actually
quite common. Southwest Airline’s computers
failed when they rolled out a big web sale in June
2015, and for several days passengers had trouble
buying tickets.4

http://time.com/3904777/united-airlines-flights-grounded-glitch/
http://www.bloomberg.com/news/articles/2015-06-02/united-flights-grounded-briefly-for-computer-issues-faa-says
http://www.seattletimes.com/life/travel/southwest-airlines-website-out-for-2nd-day-amidst-fare-sale/
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Stories like these are on the rise in every industry,

them as critical, adopting an organizational culture

and the damage to a business’s reputation and

supporting this transformation, and rewarding

bottom line can be substantial. When United

individuals for their contributions.

grounded its planes, the direct costs were easy to
calculate by tallying the costs of taking care of the
passengers and rebooking them.
But that doesn’t capture the indirect costs for the

had throughout the system. When Southwest’s

Performance engineers
have many responsibilities

site failed, how many customers decided to book

Today, there are enough teams devoted to

a flight with another airline?

performance engineering that we can begin to

passengers, their business associates or families,
or the downstream impact those delayed flights

understand just how far businesses are elevating
these practices. Our survey found a fair amount
of agreement on the core practices. At the same

When Southwest’s site failed, how
many customers decided to book
a flight with another airline?

time, the answers reveal differences in what tasks
to include under the performance engineering
umbrella.

While we know something about the costs to the
airlines themselves, the customers’ troubles are
impossible to measure. We simply understand

Our survey found a fair amount of
agreement on the core practices.

the frustration and hassle involved when a plane
doesn’t arrive on time.
For example, 70 percent of respondents agreed that
As

more

businesses

consider

failures

like

“designing post-deployment performance testing”

these, they’re recognizing that they need to do

is a critical task. Sixty-seven percent agreed that

something. They’re restructuring their teams and

“performance tuning” is also important. In other

redefining jobs such that that some members are

words, performance engineering must include the

focused on ensuring that the essential computer

monitoring of deployed software to ensure that

infrastructure and applications deliver good,

it’s working smoothly and consistently. All the top

stable performance at all times. They’re embracing

five percentages involved some kind of monitoring

practices in performance engineering and treating

of website performance.
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Formal job responsibilities
Working with IT ops to design
post-deployment performance testing

70%

Performance testing/tuning

67%

Perform performance deployment inspections

61%

Monitoring system performance post-deployment

61%

Troubleshooting and fixing production incidents

59%

Perform design inspections

58%

Perform code inspections

58%

Develop design guidelines as the relate to
performance

55%

Performance modeling

55%

Working with capacity planning and disaster
recovery teams

54%

Develop or influence non-functional requirements
at early stages

53%

Certain post-deployment roles were infrequently
cited. “Working with a disaster recovery team,”
for example, was least likely to appear on the list
of responsibilities. All the top 11 responsibilities

were cited by at least 53 percent of respondents,
indicating strong agreement about what the job
should entail. The complete list can be found in
the figure above.
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Views of performance
engineering differ widely
Many of those surveyed supported adopting
performance engineering practices throughout
the product lifecycle. For example, 58 percent
of respondents included “perform design
inspections” and “perform code inspections” in
the list of performance engineer roles. A slightly
smaller percentage (55 percent) believe that
performance engineering should be practiced
at the very beginning of a project, and “develop
design guidelines” was noted as a responsibility.
Answers to a number of the questions indicated
that performance engineering should start well

before deployment. Slightly more than half of the
respondents in each category embraced the idea
that performance engineering should be part of
the planning and building of applications.
Not all managers of application development and
IT operations ranked the roles and responsibilities
of performance engineering in the same order.
Respondents who listed themselves as application
development and IT operations managers selected
“post-deployment testing” for the top of the list. A
full 79 percent chose it as an essential part of the
job. Second on the list was “monitoring system
performance post-deployment.”

Perceptions of job responsibilities
Job responsibilities
Average number of items chosen:

Performance
engineer/
tester

Rank

5.8

App dev
manager

Rank

7.4

IT Ops
manager

Rank

6.9

Total

Rank

6.5

Performance testing/tuning

63%

1

72%

3

69%

2

67%

2

Working with IT operations to design
post-deployment performance testing

60%

2

79%

1

79%

1

70%

1

Perform performance
deployment inspections

58%

3

70%

4

60%

7

61%

3

Perform design inspections

56%

4

64%

7

57%

9

58%

6

Perform code inspections

55%

5

62%

9

58%

8

58%

7

Troubleshooting and fixing
production incidents

55%

6

63%

8

62%

5

59%

5

Working with capacity planning and
disaster recovery teams

51%

7

61%

10

52%

11

54%

10

Monitoring system performance
post-deployment

50%

8

76%

2

69%

2

61%

3

Performance modeling

47%

9

60%

11

65%

4

55%

9

Develop design guidelines as the
relate to performance

46%

10

67%

6

61%

6

55%

8

Develop or influence non-functional
requirements at early stages

44%

11

70%

4

54%

10

53%
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But those who identified themselves as
“performance engineers” or “performance
testers” had a slightly different view. Only 50
percent listed “monitoring system performance
post-deployment” as a chief responsibility of
the job. They ranked roles from the planning
stages well above monitoring. Performing design
inspection and code inspection were chosen
before monitoring the running application.
Performance engineers and performance testers
saw themselves more as a partners to the entire
process, not just monitors watching throughput
after deployment.
Despite this differences, they still ranked
“performance testing and tuning” at the top
of the list. Their answers don’t reveal a deep
disagreement as much as a recognition that the
job begins well before deployment. Performance
engineers and performance testers understand
that they can have a bigger role if they’re part of
the project from the start.
The parity across the top 11 roles and
responsibilities and across all three stakeholder
groups (performance engineers/performance
testers, application development managers, and
IT operations managers) is significant. This further
supports a shared vision for how performance
engineering is needed prior to deployment.

Performance engineering
spans the development
process
The survey responses show how companies are
creating a process for performance engineering
that embeds engineers and practices at every
stage of development—from initial sketching of

the service or product, to production deployment,
and into the next iteration.
The aggregated answers below show a general
agreement, in the following sequence:
1. Performance engineering needs to start from
the beginning of the development cycle. It
helps create models that define successful
deployment by measuring the response times
for services.
2. From the start, the performance engineering
effort must be coordinated with designers
and offer inspections to flag any potential
performance issues.
3. When code is being designed and built,
performance engineering practices should
move beyond mere inspections. They
should include a suite of tests that focus on
performance, starting with a single user, then
move to performance under load, and then
other resiliency and capacity scenarios as
needed.
4. During deployment, continued monitoring
ensures that performance meets (or exceeds)
expectations; this is a validation of everything
observed in pre-production and can be used
as continuous feedback for the next iteration.
Adding performance engineering to the start of
the process ensures that potential mistakes or
failures can be prevented early before substantial
resources are wasted on development. It’s far
worse to deploy a system to production, only
to suffer losses from an incident or outage as
performance issues are revealed.
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Performance engineering
involves many roles
As teams continue to evolve, some groups
are defining sub-roles within performance
engineering, and these jobs are reflected in
the survey answers. While many rank “postdeployment testing” at the top of the list, a
significant portion of the responses also include
other sub-roles:
1. Design inspector: Examines the structure
and architecture of the software with an eye
for performance. Identifies bottlenecks when
possible. Ensures there’s adequate planning
for redesign and rescaling as loads shift.
2. Code inspector: Ensures that code meets the
design and includes the proper options for
changing the configuration as demands shift
with growth. Ensures that code standards are
met.
3. Software deployment reviewer: When major
software installations are spread over multiple
racks, the software deployment reviewer
ensures that the code is deployed carefully
and uniformly so all users experience the
correct behavior.
4. Disaster planner: Anticipates the possibility
that some or all of the server or network
infrastructure will be unworkable due to
either human error or natural disasters.
Ensures that architectural and design review
includes a section devoted to recovering from
a disaster.
5. Capacity planner: The capacity planner
should know the size of the business and

also be able to plan for changes brought by
expansion. Will the software have adequate
disk space to store the files of all users? Will
the servers be able to juggle all users at peak
moments?
6. Business analyst: Understands the nature of
the business and ensures that the software
supports it. Are all the requirements of the
business being met? Are all regulations being
implemented and enforced? Are the needs of
marketing and fulfillment implemented?
Not every company embraced all of these roles,
but all roles were listed by at least 53 percent
of respondents. For example, 58 percent said
that “performing design inspections” was a core
function of the performance engineer role. Fiftyfive percent said that “performance modeling”
was also a core function that should be done
during design, not after deployment.
The answers also showed a difference of opinion
between managers and those who identified as
performance engineers or testers. When the
roles were ranked according to the percentages
indicated, the application development managers
said that “monitoring system performance postdeployment” was second on the list.
Those in the performance engineering or
performance tester roles ranked it eighth, well
below many jobs that begin before deployment.
They gave a higher rank to work done during the
design phase, such as code inspections and design
inspections. In other words, people in these roles
felt it was important for them to be involved from
the beginning. The full list shown in the figure
above in the complete report shows just how
differently these two groups view the job.
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Performance engineering
can’t ignore security
Many teams differ on how to handle security. On
one hand, it’s seen as a different role, one that can
be separate from the application development and
IT operations process. Of course, we might ask how
security affects the end-to-end performance of
systems for the end user, how users are reviewing
and optimizing security through the lifecycle, and
whether this is something the “security team”
actually worries about, or if the organization just
needs to live with the results.

But the teams also recognized that they can’t
ignore security. Seventy-eight percent of the IT
Ops managers and 76 percent of the application
development managers said that security was an
area that teams must understand in order to do
their jobs well. This was the highest value given to
any of the areas listed in this question. Security outpolled other areas, including agile development,
big data analysis, and mobile products, which
emphasizes its relative importance.

Performance engineering is important for…

Security

64%

70%

Cloud

65%

68%

Mobile

65%

Big Data

64%

Enterprise organization

63%

Measurement, metrics, business results

63%

DevOps

62%

Agile

60%

Legacy

56%

ERP

56%

Off shore, near shore

55%

VC, investment banks

54%

Israeli, Silicon Valley startup

53%

Total

76%
78%

73%
69%

62%
63%

57%

73%

73%
70%

62%
64%
66%
58%
63%

56%

72%

70%
68%

58%
62%
63%
53%

60%
59%

51%
57%
52%
48%
54%
48%
48%
51%

65%

68%

64%

64%

Performance engineer/tester
App dev manager
IT Ops manager
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Growing significance
of performance
engineering roles
Some might be tempted to see the differences in
numbers as a fault line or an indication that there’s
great disagreement, but the different numbers are
really an indication that performance-engineeringrelated tasks are changing and expanding.
There’s a clear consensus that performance
engineering is essential for modern organizations.
They understand that it’s more than babysitting
the work of the programmers after deployment
in
production.
Performance
engineering
includes substantial planning and modeling
before development even begins. From another
perspective, performance engineering provides
businesses with a crucial, high-level view of the

system that helps programmers, who are often
caught up in the details of data structures or
output formats.
In all cases, performance engineering is taking
a bigger seat at the application delivery table as
businesses recognize that poor performance can
be costly—even deadly—to a company, and end
users don’t stick around long after a disaster.
When a computer failure can ground an airline
or shut down a warehouse, businesses need
to understand: the only way to manage a large
system is by devoting a team and adopting a
culture to ensure that those kinds of failures don’t
occur.
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It’s only money

Invest in performance
engineering or risk
costly failures
Chapter 4
Smooth rollouts. Lower overhead. Higher
revenue. These are just some of the motives for
performance engineering cited in our survey.
What if you don’t invest? Expect damaged brands,
lower revenue, and lower employee morale.

Making headlines—
the bad way
Consumers looking for great deals on Black Friday,
November 28, 2014, were disappointed when
their collective buying frenzy crashed Best Buy’s
website for an hour and a half. Another outage
followed on Saturday.5
Increased mobile usage was one of the major
publicly released causes: “A concentrated spike in
mobile traffic triggered issues that led us to shut
down BestBuy.com in order to take proactive

5
6

measures to restore full performance,” a Best Buy
spokesperson said.
The crash could not have come at worse time of
day—10:00 am to 11:30 am—especially on this
“morning after Thanksgiving” annual shopping
event. Consumers accessing the site received
the sort of message no online retailer ever wants
to post: “We’re sorry. BestBuy.com is currently
unavailable. Check back soon.”
CNBC reported that Best Buy’s troubles were
even more severe than initially indicated: “After
a litany of shopper complaints engulfed the
retailer’s Facebook and Twitter feeds late Friday
afternoon, the company initially attributed the
blackout to heavy traffic. However, consumers
were still complaining about the lack of service
early Saturday, suggesting the problem could be
more serious,” the report said.6

http://www.pymnts.com/news/social-commerce/2014/what-really-happened-on-black-friday-by-the-numbers/
http://www.cnbc.com/2014/11/28/best-buys-website-down-on-black-friday.html
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Web servers, networks, databases, and more
are now key parts of the essential infrastructure
and core enablers of a business. The individuals
and teams who design, build, and maintain these
systems are becoming some of the most valuable
parts of the organization. A storm or a fire can
close one store, but a failure in crucial computer
systems can shut down an entire company.

customers. The big failures may get all the media
attention, but it’s the gradual slowdowns that can
be even more damaging, as they erode revenue
and brand value.

In many cases, businesses continue to invest in
both a capability and a culture as they work to
build-in the practices of performance engineering.
These practices enable their businesses to grow
faster and become more stable. Done well,
performance engineering avoids the large-scale
catastrophes like the one that hit Best Buy in
2014, as well as the soft failures that come when
slow services frustrate employees and turn away

Respondents cited a wide range of reasons for the
continuing evolution of performance engineering.
The top reasons cited by IT managers included
a desire to smooth the deployment of software,
because performance problems often slow or

Performance engineering
is an evolving discipline

stop releases. Seventy-seven percent said that
they relied on performance engineering to reduce
the “operational overhead” for debugging and
fixing system production issues.

Objectives for performance engineering
Reduce additional operational overhead for
handling system issues due to performance
problems

59%

66%

Eliminate system failure requiring scrapping
and writing off the system development
effort due to performance objective failure

64%

Eliminate avoidable system rework due
to performance issues

64%

Increase business revenue by ensuring the
system can process transactions within the
requisite timeframe

64%

Reduce software maintenance costs due
to performance problems in production

63%

Reduce software maintenance costs
due to software impacted by ad hoc
performance fixes

63%

Avoid additional and unnecessary
hardware acquisition costs

62%

Eliminate late system deployment due
to performance issues

61%

Eliminate avoidable system tuning efforts

60%

Total

69%
77%

58%
71%
71%

60%
63%
72%

60%
67%
68%

56%
68%
74%

57%
63%
73%

62%
61%
65%

60%
62%
63%

57%
63%
64%

Performance engineer/tester
App dev manager
IT Ops manager
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Some of the other reasons were focused directly
on the customers. Sixty-eight percent expected
performance engineering practices to increase
revenues by “ensuring the system can process
transactions within the requisite time frame.”
While all survey participants were generally in
agreement regarding the tasks required, they had
different expectations. Sixty-two percent of the
performance-engineering-focused respondents
felt that performance engineering practices
should serve to avoid “unnecessary hardware
acquisition costs.”
By building in performance, organizations can start
optimizing applications before the first piece of
code is even written, or before that new capability
lights up the hardware, thereby improving the
end-user experience and proactively focusing on
the business objectives. Cost reductions can be
dramatic. As the result of reduced performancerelated production incidents, organizations can
often handle 30-50 percent more transactions
with the same (or less) infrastructure.

Savings can quickly multiply—fewer machines
means reduced capital expense as the business
scales, including lower operational expenses
related to power and cooling. Fewer resources
are then needed to support the infrastructure.
Savings also accumulate through the reduction
in performance-related production incidents
that need to be managed, which reduces the
opportunity cost of putting your most valuable
people to work on new features and functions for
the end user and your business.

Performance engineering
has many benefits
All respondents viewed the downside of poor
performance in much the same way. Together,
66 percent agreed that poor performance could
hurt brand loyalty and brand value. As more
users interact with an organization through online
and mobile channels, it only makes sense that
performance would reflect directly on the brand.

Consequences of not doing performance testing

Negative impact on brand value

66%

Negative impact on customer retention
and acquisition

65%

Negative impact on revenue

64%

64%
68%
68%

59%
69%
71%

64%
61%
69%

57%

Negative impact on competitiveness

60%

Negative impact on employee satisfaction

59%

54%
72%

55%

Total

56%
69%

Performance engineer/tester
App dev manager
IT Ops manager
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All respondents agreed that internal support
for performance engineering is essential, and
59 percent recognized that slow performance
hampers “employee satisfaction” by making it
more difficult for employees to do their jobs.
More efficient, faster systems leave employees
less frustrated, something that almost certainly
translates to customer satisfaction as well.
The rest of the answers indicate a general
awareness that the performance and throughput
of computer systems are directly related to
competitive advantage and the organization’s
ability to retain and attract customers.

Performance at every stage
of the product lifecycle
A full 75 percent of the IT ops managers said that
performance tuning is “extremely important.” But
they also felt that their company needed to insist
on performance engineering practices during
planning and development. Sixty-two percent of
managers agreed that companies needed to do
more to make more test environments available.

Integration of performance testing

Performance planning and tuning is
extremely important for our company

60%

66%

Our organization needs to eliminate wait
time for available dev, test and ops (break
fix) environments

72%
75%

57%

65%

Our organization needs to make unavailable
services or components available in dev, test,
and ops (break fix) environments

70%
60%

54%

64%

Our organization is under extreme pressure
to cut the costs of maintaining load test
infrastructure

62%
62%

55%

60%

Our organization has experienced large
slowdowns and outages due to unforeseen
or untested increases in traffic

53%
59%

52%

59%

Total

There’s no doubt that post-deployment
performance is a top priority. However, while
many people assume that the tasks associated
with performance engineering begin later in the

50%
48%

Performance engineer/tester
App dev manager
IT Ops manager

cycle and during deployment, the answers to the
questions in this survey reveal that performance
engineering needs to be applied at all stages of the
product lifecycle.
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Run really fast

Beyond fast: Understanding
the performance engineering
metrics that really matter
Chapter 5
In a sketch from NBC’s “Saturday Night Live,” a
track coach gathers his team in the locker room
for a pep talk during a big meet. The team is
trailing, but the meet isn’t over yet. So the coach
starts by talking to the athlete who is about to run
1,500 meters.

it’s simply a matter of making sure the systems run
fast. If possible, make them run really fast. When
in doubt, just make them run really, really fast.
And if that doesn’t work right away, throw money
at the problem by buying more hardware, thinking
that will make the system go really fast.

“When you hear the starting gun, run fast,” he
explains. “Then, keep going really fast. And then
at the end, when you get near the finish line, go
really, really fast.”

But just as there’s more to winning a track
meet than being fast, there’s more to building a
constellation of quick, efficient web servers and
databases than being fast. Just as athletes can’t
win without a sophisticated mixture of strategy,
form, attitude, tactics, and speed, performance
engineering requires a good collection of metrics
and tools to deliver the desired business results.
When they’re combined correctly, the results
are systems that satisfy both customers and
employees, enabling everyone on the team to win.

Then he has some big advice for the 100-meter
race, one he admits is difficult.
“You know my philosophy?” he asks. “Run really fast.”
Many naive observers often take the same attitude
toward performance engineering:
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Performance as
a team sport

Performance engineering
tools

Over the last five years, organizations have
started to define and embrace the capabilities
of performance engineering, recognizing that
their systems are growing so complex that it’s
not enough to simply tell the computers or
the individuals behind them to “run fast.” This
capability must be built into the organization’s
culture and behavior, and it must include
activities for developers, database administrators,
designers, and all stakeholders—each coordinating
to orchestrate a system that works well, starting
early in the lifecycle and building it in. Each of the
parts may be good enough on its own, but without
the attention of good engineering practices, they
won’t work well enough together.

The survey asked, “When you look to the
future of performance engineering, what types
of tools do you and your stakeholders plan to
acquire?” Fifty-two percent of large companies
(those with 10,000+ employees) indicated “more
enterprise and proven” tools; 37 percent of the
larger companies said they expected “more open
source and home-grown”; and the remaining 11
percent said they were planning ”more hybrid of
open source and enterprise.” The responses from
companies of different sizes followed a similar
pattern, but with a bit more balance.
When the results were analyzed based on roles,
the majority fell to planning to acquire “more

Future tool acquisition by job role
44%

41%

51%

44%

38%

34%

More enterprise and proven

37%
24%

21%

More open source and homegrown

Performance engineer/tester

Total

21%

19%

25%

More hybrid of open source
and enterprise

App dev manager

IT Ops manager

Future tool acquisition by organization size

44%

40%

39%

41%

More enterprise and proven

Total

52%
34%

32%

36%

27%

37%
21%

More open source and homegrown

500–999

1,000–4,999

29%

24%

31%
11%

More hybrid of open source
and enterprise
5,000–9,999

10,000+
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enterprise and proven” tools, with those identifying
as “performance engineer/performance tester“
(41 percent), application development manager
(44 percent), and IT operations manager (51
percent).
When it comes to testing, an increasing share of
companies are concentrating on burst testing to

push their software closer to the breaking point.
They’re spinning up a large number of virtual
users and then pointing them at the systems
under test in a large burst over a period of time.
This simulates heavy traffic generated from sales,
promotions, big events, or retail days like Black
Friday or Cyber Monday, when a heavy load can
wreak havoc on a system.

Burst testing by organization size

65%

56%

61%

65%

72%
53%

56%

57%

53%

47%

61%

52%

50%
35%

39%
10%

Development and test
environments
Total

All environments, including
development/test/ops
500–999

Which tools do they rely on for this? There
were eight different tools mentioned by at
least seven percent of the respondents. Most
of the tools like CloudTest and LoadImpact
were mentioned by just over 10 percent of
the companies. Hewlett Packard Enterprise’s

Development environments
with open source tools
1,000–4,999

5,000–9,999

9%

10%

12%

9%

N/A – We have not
implemented burst testing
10,000+

StormRunner Load was cited by more than 30
percent. This choice was especially dominant in
larger companies with between 5,000 and 9,999
employees. 44 percent of the companies in this
bracket said that StormRunner Load was their
preferred tool.
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Preferred cloud-based load testing tool by organization size

Hewlett Packard Enterprise StormRunner Load

33%

SOASTA CloudTest

12%

LoadImpact

11%

LoadStorm

10%

Loader

10%

Blitz

8%

LoadComplete

7%

BlazeMeter

7%

One of the most important options among tools
like the ones cited above is the ability to deploy
an army of machines to poke and prod at an
organization’s systems. The cloud is often the best
source for these machines because many modern
cloud companies rent virtual machines by the
minute. Those working on performance tests can
start up a test for a short amount of time and only
pay for the minutes they use.

The value of the cloud is obvious in the answers to
the questions about the average size and duration
of a load test. Only three percent of respondents
reported testing with fewer than 100 simulated
users. At least 80 percent of the respondents
used 500 or more users, and 14 percent wanted
to test their software with at least 10,000 users.
They feel that this is the only way to be prepared
for the number of real users coming their way
when the software is deployed.

Maximum load test size by organization size

52%

17%
1%

0%

2%

6%

1-49 users

0%

3%

5%

4%

2%

50-99 users

Total

32%

25% 26%
14%

1%

100-499 users

500–999

47% 49%

43%

34%
24%

6%

14%

500-999 users

1,000–4,999

15%

26%

21%

12%

1000-9999 users

5,000–9,999

2%

3%

8%

10,000-99,999 users

2%

0%

2%

4%
0%

100,000+ users

10,000+
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Growth in load testing
points to the cloud
This demand will almost certainly increase.
When asked how big they expect their load
tests to be in just two years, 27 percent said
that they expect that they’ll need at least
10,000 simulated users. They mentioned much
larger numbers, too. Eight percent predict that
they’ll be running tests with more than 100,000
simulated users, and two percent could foresee
tests with 500,000 users or more.

While the number of simulated users is growing,
duration isn’t long enough to make a dedicated
test facility economical. The tests are usually
not very long; only eight percent reported
running tests that routinely lasted more than
24 hours. Most of the survey respondents (54
percent) said that their tests ran between 4 and
12 hours.

Maximum duration by organization size

54%

17%
2%

2%

3%

0%

27%

17%

62%
47%
20%

6%

1-3 hours
Total

54%

27%

3%

Under 1 hour

46%

4-12 hours
500–999

24%

16% 20%

8%

13-24 hours

1,000–4,999

The largest companies are also the ones who
are most likely to be using the cloud. Only nine
percent said that they don’t use the cloud for

15%

9%

3%

10%

9%

Over 24 hours

5,000–9,999

10,000+

testing, typically because their security policies
didn’t permit them to expose their data to the
cloud.

Use of cloud service providers by organization size
50%
36% 36%

49%
37%
24%

37% 33%

Yes, some of our
development environments

26% 29%

Yes, some of our
development and test
environments

Total

500–999

14% 14% 13% 16% 15%

Yes, some of our
development and test and
production environments

1,000–4,999

7%

13%

6%

6%

5%

7%

3%

Yes, all of our environments

5,000–9,999

6%

12%

7%

No

10,000+
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Who do companies turn to when their testing needs
large blocks of machines? The survey found that
a wide variety of companies were used for cloud
instances. Microsoft’s Azure, IBM’s SmartCloud,
and Hewlett Packard Enterprise’s Cloud Services
were mentioned most frequently. The preference
for these companies was especially pronounced
at the larger companies. Of the companies with
more than 5000 employees, 36 percent preferred
Microsoft, 29 percent chose Hewlett Packard
Enterprise, and 21 percent picked IBM.

Performance engineering
metrics

3. Workflow and transaction response time (46
percent)
4. Automated performance-regression success
rate (42 percent)
5. Forecasted release confidence/quality level
(41 percent)
6. Breaking point versus current production as a
multiplier (39 percent)
7. Defect density (38 percent)
There’s not much difference in confidence
between the top of the list and the bottom.

One of the bedrock rules of leading an organization
is that you can’t manage what you can’t measure.
Many of the simplest numbers, like mean response
time, are common. But the field is rapidly evolving
as teams develop new performance engineering
metrics that do a more thorough job of capturing
how the software and capabilities delivered to the
end users are helping the company succeed.

The responses are more revealing when broken out
according to the role identified by respondents.
Managers of application development and IT
operations all reported more confidence in the
measures than did performance engineers/
performance testers. In the case of measurements
of throughput, for instance, 63 percent of the IT
operations managers had high confidence, but
only 36 percent of performance engineers and
testers said the same.

To understand how companies are measuring
their quality and performance success, the survey
listed seven metrics and asked respondents to rate
how much confidence they had in each. Some of
the measurements were objective, derived from
log files or monitoring software, while others were
more subjective and collected from surveys.

It’s hard to guess the reasons for this divergence.
There are probably several, but it’s possible that
those working within engineering disciplines have
much more direct experience with measurement,
and understand its limitations. It could also be
purely social—engineers are notoriously cautious
about making enthusiastic endorsements.

The answers were analyzed to find which ones
generated the highest degree of confidence by
counting the percentage of responses where the
respondent selected the highest-ranked choice.
All the metrics fell within a narrow range, with
only a few percentage points separating the
highest-rated metric from the lowest. Here’s
the list, ordered from most to least confidence:

This same divergence is seen in many of the
other responses. When asked which skills were
important for a performance engineering team,
managers always gave the skills in question higher
ranks than did the engineers. When asked to rank
the importance of the ability to “Communicate
and show results (in hard metrics) of the business
impact,” 50 percent of the IT operations managers
said it was very important, but only 39 percent of
performance engineers and performance testers
responded the same way.

1. Release quality (49 percent)
2. Throughput (46 percent)
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Changes underway in
performance engineering
One of the most important results from the study
was the broad range of answers. No particular
tool or metric dominated the discussion. The
narrow range between the highest-ranked metrics
and the lowest indicates that the field is evolving
rapidly. The results don’t reflect a disagreement as
much as the fact that many companies are taking
different approaches and experimenting with a
wide variety of options.
This drive to explore new metrics and find better
ways of understanding how software is succeeding
(and failing) is going to continue and even grow
more intense. Software engineers understand
that it’s not enough to simply focus on the narrow
job of going fast, as the track coach suggests.

The challenge is capturing just how the software
is helping the company, its employees, and its
customers. If they succeed, then the software is
a success.
There are big differences in the ways companies
are approaching the challenge. They’re mixing
enterprise, commercial, and open-source tools,
and using a wide range of metrics to understand
their results. We’ve seen key metrics that are
accepted by all three groups of respondents—
metrics that all businesses can start using today.
However, there’s nothing like enabling the team
to also measure what matters to them, because
what matters to your team may matter deeply to
your success.
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Road trip!

Getting from performance
testing to performance
engineering
Chapter 6
There is more to performance engineering than
just testing. Done right, performance engineering
means understanding how all the parts of the
system fit together, and building in performance
from the first design.
Making the journey from performance testing
to performance engineering isn’t easy. But
the proven practices established over years of
observation can help you on your way.

The path to
performance engineering
One of the first tasks that budding programmers
are given is to write a program that produces the
text “Hello world.”
Next they start to play with the program and try
to do more, to see how quickly it delivers data

or answers queries, and try to optimize for the
highest performance with the least amount of
code. The requests come in, the responses go out,
and you see results on a screen. Take this and add
a long-time run script for performance testing, a
script you run every time you push out your latest
release. It’s pretty easy when you’re the author
and the user.
Performance engineering, though, is a broad set
of processes, and it’s also a culture. Performance
engineering is an art based on years of observation
that have led to proven practices.
These practices define a culture that enables
teams to deliver fast, efficient, and responsive
systems architected for large-scale populations of
customers, employees, regulators, managers, and
more. The careful application of the principles
of performance engineering makes it possible
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Define
a culture

for corporations to please customers, support
employees, and boost revenues, all at the same
time.

The success of a team depends heavily on the way
leaders are nurturing the professional environment
and enabling individuals to collaborate. Building
this type of environment will inspire the formation
of cross-functional teams and logical thinking.

But moving from performance testing to
performance engineering isn’t an easy process.
The team must be ready to move from a) simply
running a checkbox performance test script and
focusing on parts, to b) studying the way that all
parts of the system work together. These pieces
encompass hardware, software, configuration,
performance,
security,
usability,
business
value, and the customer. The process is about
collaborating and iterating on the highest-value
items, and delivering them quickly, at high quality,
so you can exceed the expectations of your end
user.

Build
a team
A performance engineering team means that
technology, business, and user representatives
work together. They focus on the performance
nature of everything they’re working on and
figure out together how they can build in these
capabilities. They need to know what specific
area to focus on first, along with how to measure
along the way. They need to agree on the desired
outcome. They must constantly remind themselves
that the end goal of adopting performance
engineering is to benefit the organization and end
user.

Here’s a roadmap for making the trip from
performance testing to performance engineering.
Essentially, these are the steps to become a hero
and change agent—and how you can enable your
organization to deliver with proven performance
engineering practices and the accompanying
culture.

Team structure by organization size

50%

44%

50%

45%

56%
26%

Separate test and IT Ops teams
manage these two sets of activities

Total

26%

30%

33%

A single, hybrid DevOps
team manages both

500–999

1,000–4,999

21%

24%

30%

20%

22%

23%

We have separate teams today
but are moving towards an single/
integrated team

5,000–9,999

10,000+
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Add
technology

Choose
metrics

Performance engineering requires a new way of
thinking, related to your existing software and
infrastructure, including the existing tools and
capabilities. This is how you shape and form quick,
automated results.

I often encourage teams to start with a manual
metrics process, perhaps a whiteboard (I know,
not really high tech for a technologist) and a few
key metrics, then measure them over time and
see why they matter (or don’t). You’ll quickly get
a core set of metrics that matter for you and your
organization, which have grown out of your crossfunctional teams. Your people have the passion
and understanding behind these, so trust them.
They offer a good way to judge results against the
desired outcome.

Define what your scope of effort is going to be
and quickly learn what technology capabilities
you already have available to you and your team.
This will be an interesting experience, because
you’ll learn about the capabilities that other siloed
teams have available to them. Now, with a shared
vision of how you want to deliver performance
engineering throughout the organization, you
can leverage the technology to launch a single
approach that aggregates these capabilities.
Perhaps there are a few technology areas you
want to start thinking about from the lifecycle
virtualization space, such as user virtualization,
service virtualization, network virtualization, and
data virtualization. These are the core capabilities
that will enable your team to accelerate the
transformation to performance engineering.

Once you have figured out enough of this
manually, and individuals are starting to adopt
and believe in them, take a look at your existing
technology capabilities and see how you can get
to automated reporting of these results fairly
simply. These metrics will be key to your way of
measuring what you do and the results you’re able
to deliver. Make sure you have a solid baseline,
and take regular measurements.

Confidence in performance metrics

63%
49% 46% 51% 52%

46%

38%

47%

46%

42% 44%

54%
42%

38%

43%

49%

41%

50%
35%

45%

39% 37% 38%

46%

41%
36% 33% 39%

34%

27%

41%

14%

Release quality

Throughput

Total

Workflow and
transaction
response time

Automated
performance
regression success
rate

Performance engineer/tester

Forecasted release
confidence/quality
level

Breaking point vs.
current production
as a multiplier

App dev manager

Defect density

Other metrics

IT Ops manager
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Build in
telemetry

types of results across your team so you can
promote the culture and desired outcomes of
performance engineering by building in telemetry.

Now that you’ve started with culture, team,
and technology, it’s time to start integrating the
telemetry and its data.
For example, how are you capturing the APM
(application performance monitoring) data from
production, and how about pre-production?
Can you begin to examine these results and
understand more about the behavior patterns
of your users, systems and transactions? From a
cross-functional perspective, this will also pique
the interest of the IT operations manager; so you’ll
continue to broaden your network, and you’ll
enable them to reduce the number of production
incidents. This is just one example.

Look for
indirect metrics
There are hundreds of metrics available that can
be used to estimate the success of a new capability
or feature being released. As systems take on
more roles inside a company, metrics that track
performance become more available, and these
enable you to begin partnering with your business
peers to find out what metrics they watch and
how they get these results.
Start looking at and asking about indirect metrics
within the business that would show results
related to revenue, customers (attraction and

Think about other quick wins or simple integrations
that exist for your existing technology that will
enable you to build more bridges. Correlate these

retention), competitive advantage, and brand
value. These are important to measure as you
make the transition to performance engineering.

Consequences of not doing performance testing

Negative impact on brand value

66%

Negative impact on customer retention
and acquisition

65%

Negative impact on revenue

64%

64%
68%
68%

59%
69%
71%

64%
61%
69%

57%

Negative impact on competitiveness

60%

Negative impact on employee satisfaction

59%

54%
72%

55%

Total

56%
69%

Performance engineer/tester
App dev manager
IT Ops manager
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Focus on
stakeholders
Get to know your stakeholders. Who on your team
has the most interest in delivering the highestvalue items to the end user most quickly and with
great results? Find these people and get to know
them well. Remember, you’re looking for your
executive-level sponsors and peer champions,
so you can transform the practices and culture
of an organization to become a performance
engineering delivery machine.
Start gathering information and sharing initial
prototypes for the type of results, reports, and
dashboards you want to show to your stakeholders
at a regular frequency. Typically, this would be
a monthly show-and-tell exercise; however, as it
matures it may become a set of automated results
delivered with every build, consistently available
if stakeholders want to review it. Also, you should
consider regular, quarterly presentations to the
executive board in which you share last quarter’s
results, talk about the current quarter, and seek
funding for the next one.
Stay focused. Remember your objective. Find
your champions. Deliver results.

Create stable
environments
One of the earliest challenges will involve enabling
teams with the capabilities they require. Some of
this will come as you build these teams and the
cross-functional tools, capabilities, and associated
skills come together. But in the beginning, having
a “like production” environment for performance
engineering is key.

By leveraging the above-mentioned lifecycle
virtualization—including
user
virtualization,
service virtualization, network virtualization,
and data virtualization—you can quickly recreate
production environments at a significant fraction
of the cost, and you can duplicate them as many
times as required. There are several other stable
environment proven practices that have been
learned along the way, which you can also learn
and share through others.

Celebrate
wins
Remember the old forming, storming, norming,
and performing program developed by Bruce
Tuckman? He believed these were the four phases
necessary to building teams. If you’re a leader or a
team member, you’ll see this in action.
It’s important to remember why you’re doing this,
and know it’s all part of the transformation. Stay
focused on the business and end-user objectives,
so you can measure your progress and keep your
eye on the prize.
Just imagine what it will be like once you have
delivered these capabilities to your end user.
Conduct proper retrospectives, track your
progress with your metrics, and celebrate the
wins!

Add
gamification
As you mature the capabilities listed above, think
about how you can add gamification into the
results. In other words, how do you make it fun
and visual to see the results you’re delivering and
make a positive impact on your end users and the
organization in the process?
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Of course, you also want to ensure that you
highlight the opportunities for improvement
and show the wins and losses. You can also set
up the gamification of performance engineering
itself at a team level to encourage a little healthy
competition within your group, and well beyond,
then broadly share the results.

Start
small
When you first begin to incorporate performance
engineering, you may be tackling a long-neglected
maintenance list, or a new, up-and-coming hot
project. Either can benefit from the focus of a
performance engineering culture. Don’t try to
take on too much at first.
As you begin to elaborate on your requirements,
stories, and features, it’s important to remember

that your whole team is working to define the
what, why, and how of each item. As you continue
down the performance engineering path, you will
learn from each other’s domain expertise, as long
as you can see these strengths emerging through
the clarity that small projects allow.

...and start
early
Performance engineering works best when
the team starts thinking about it from the
beginning. The earlier the team begins addressing
performance in the product lifecycle, the more
likely the final system will run quickly, smoothly,
and efficiently. But if it can’t be done from the
very beginning, it’s still possible to add the
process to the redesign and reengineering work
done to develop the next iteration or generation
of a product.
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