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Defining The Application
Performance Index
rogress comes in two ways—new technology or new methods. Now is the time to shift
the focus towards methods over technology,
and here is why.
Every year, CIO magazine polls IT industry
leaders to determine their burning issues. The
most recent “State of the CIO” survey, published
last October, lists the top dozen management priorities. The most interesting thing about the list is
that it does not specifically call for any new technology. Not even a technology refresh. Top managers are looking for new methods by which to
measure, quantify and improve IT.
The top three goals focus on how well IT performs:
■ Increase business efficiency through IT-enabled
process improvement.
■ Align IT and business goals.
■ Improve internal customer satisfaction.
Given that the most critical aspect of performance is how users view application performance, wouldn’t it be great if there were a new
method to quantify application performance so
that the CIO’s goals could be achieved before next
year’s survey? Such a new method is coming.
First, we need to review where IT management
has gotten us with technology innovations. There
are at least 20 leading vendors of application performance measurement tools, each with a unique
way to instrument and gather information on how
well IT is running. These vendors often compete
on the accuracy of their data along with the level
of detail they can supply.
Many enterprises rely on more than one vendor
and then add several home-grown tools, such that
they are now swimming in numbers. Worse yet,
the variety of numbers fuels arguments over accuracy and relevance, rather than helping form the
insight requested by the CIO.
So now is the time to stop adding new numbers, but rather creating new methods for reducing
the data at hand to meaningful information. The
best approach to defining such a methodology
would be to create it as an open standard rather
than a proprietary solution.
Last fall, NetForecast organized a group of
vendors to develop and then specify a new way to
report on performance based upon measurement
capabilities that already exist. The result is the
Application Performance Index or Apdex.
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The Apdex
The Apdex is a numerical measure of user satisfaction with the performance of enterprise applications. It converts many measurements into one
number on a uniform scale of 0 to 1 (0 = no users
satisfied, 1 = all users satisfied). This metric can
be applied to any source of end-user performance
measurements. If you have a measurement tool
that gathers timing data similar to what a motivated end user could gather with a stopwatch, then
you can use this metric. The Apdex fills the gap
between timing data and insight by specifying a
uniform way to measure and report on the user
experience.
The index translates many individual response
times, measured at the user-task level, into a single number. A Task is an individual interaction
with the system, within a larger process. Task
response time is defined as the elapsed time
between when a user does something (mouse
click, hits enter or return, etc) and when the system (client, network, servers) responds such that
he/she can proceed with the process. This is the
time during which the human is waiting for the
system. These individual waiting periods are what
define the “responsiveness” of the application to
the user.
How The Apdex Works
The tools that support the Apdex will conform to
a specification currently under development that
will become publicly available. It specifies a
process that Apdex-compliant tools and services
will implement. A key attribute of the process is
that it is simple. Here is a basic overview.
The process starts with defining a Report
Group that the index value will represent. This is
the first step in reducing the vast number of measurement samples into a meaningful subset. Some
example Report Group parameters are application, user group and time of day.
The index is then based on three zones of
application responsiveness:
■ Satisfied—The user is fully productive. This
represents the time value (T seconds) below which
users are not impeded by application response
time.
■ Tolerating—The user notices performance lagging within responses greater than T, but continues the process.
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■ Frustrated—Performance with a response
time greater than F seconds is unacceptable, and
users may abandon the process.
So the two thresholds of T and F define three
performance buckets into which all the samples of
a Report Group can be placed: 0-T, T-F, and >F.
The index calculation is a weighted sum of the
percentages of samples that fall into each of the
performance zones.
Defining the target time T is a fundamental part
of the Apdex process. All Apdex values are based
upon this basic reference goal for each application. This is what grounds the index in a business
need and gives the values a clear reference. There
are several methods for determining T, and many
more will be learned as the index is implemented.
A lot of research has been done in human-computer interaction to determine when applications
are fast enough (T), and too slow (F). There is little research on the ground between T and F
because people have found little need or value in
subdividing the tolerating zone. The good news is
that the value of F is a function of T.
■ Application usability guru Jakob Nielsen
defines “reasonably fast operations, taking
between 2 and 10 seconds” as the range between
T and F (see reference 1).
■ In 1997, when the typical Web page loaded in
10 seconds, Judith Ramsay, et al (reference 2)
found that users significantly changed their perception of how interesting the content was when
they had to wait 41 seconds and longer.
■ Nina Bhatti, et al (reference 3) ran controlled
experiments where users configured and purchased a PC on line. The experiments showed a
definite shift of ratings from good to poor at 10
seconds, and users rated performance as unacceptable if pages loaded in more than 39 seconds.
■ NetForecast has conducted observations of
users in various business environments. We have
found several examples of production users such
as insurance claims processors—who needed a 1second response—suddenly abandoning the
process at 4 seconds. A financial services firm
operated well below 3 seconds but started to lose
business above 12 seconds. Finally, an international supply chain management system had users
working productively at less than 5-second
response time, and complaints that affected business started at 15 seconds.
The above examples indicate ratios of 3:1, 4:1
or 5:1 between the two thresholds, with a preponderance of 4. Thus Apdex defines F to be 4 times
T, and the three performance zones are defined on
a base value of T seconds.
The Apdex formula is the number of satisfied
samples plus half of the tolerating samples plus
none of the frustrated samples, divided by all the
samples:
ApdexT =

Satisfied + Tolerating /2
Total Samples

So it is easy to see how this ratio is always
directly related to the users’ perception of satisfactory application responsiveness. To understand
the full meaning of the ratio, it is always presented as a decimal value with a sub-script representing the target time T. For example, if there are 100
samples with a target time of 3 seconds, where 60
are below 3 seconds, 30 are between 3 and 12 seconds, and the remaining 10 are above 12 seconds,
the Apdex is:
60 + 30 /2
100

Ideally, your
most important
applications
should have
the highest
Apdex scores

= 0.753

Apdex Benefits
There are several benefits to using the Apdex. It is
the first user experience metric that is comparable
across all transactional applications—a value of
0.85T means the same thing in all applications
even with different values of T. Thus the enterprise manager can have a common way to compare performance across applications or other
reporting groups he or she defines.
This is the one-number metric that senior management can easily understand and use to manage
IT across many applications. Managers can easily
see which applications need improvement or
investment—i.e., those that have a low Apdex
value but are important to the business.
Apdex also lets enterprises measure the effectiveness of performance improvement investments. An Apdex value should improve with a
performance-driven upgrade. This is a good way
to determine which applications need help; identify remedial investment; and then track if the
investment paid off.
But the greatest benefit of the Apdex methodology is its ability to quickly show the alignment
of application performance to the needs of the
business—one of the top CIO goals. Imagine the
following simple exercise: A CIO is managing a
portfolio of several major business applications
from order processing to corporate email. The
CIO gets consensus among the business managers
on a ranking of the applications by importance to
the business. Presumably order processing will be
high and email low. Then the CIO just has to rank
the same applications by the Apdex value they
deliver during the business day.
If the rankings match, the applications and
business needs are properly aligned. If, on the
other hand, email has a high Apdex while order
processing has a significantly lower Apdex, then
the applications are out of alignment. The CIO
knows where he stands and can direct change and
track the success of the change until proper alignment is achieved.
Of course a real business alignment exercise
would be more complex, but using the Apdex as a
tool for discovery and remediation will be a central part of the strategy. For example, ensuring that
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Apdex values meet corporate objectives is also
important. We expect enterprises will use the
index as a tool in various management approaches customized to their own needs.
The Apdex also helps with the other two top
CIO goals. This is a process improvement technique that can increase business efficiency; it is all
process, and not new technology. Finally, it is
directly a tool for improving internal customer satisfaction. It is not often that you can make significant headway on your top three goals with such
little cost.

shape the future specifications and management
methodologies of Apdex.
We also invite enterprises to participate in the
advisory board to both help guide the work of the
alliance and to learn best practices from each
other. The larger the group, the better the product.
This is the start of a grand change in how we
manage technology. It will shift the dialogue from
technology pushing its way into enterprises to
making technology accountable in support of the
business. Come be part of the revolution!
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