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W H I T E  P A P E R

Introduction

In today’s fast-paced IT environment, applications must be built and deployed

quickly and efficiently—often with little attention paid to performance and no

time for pre-pilot performance testing. Predictive tuning allows developers 

to assess the effects of server processing, network bandwidth or network

latency on applications and presents options for addressing performance

problems before deployment and costly infrastructure expenditures.

This document describes how Compuware Application Expert helps

developers and performance engineers build applications that meet 

end-user response time requirements.



An integrated system

Performance testing is usually performed with developers focusing on
individual coding modules; DBAs focusing on the database, server size and
power; and network administrators focusing on the network. To tune an
application for its intended deployment environment, the application must be
viewed as part of an integrated system, including the clients, server(s) and the
network (a typical integrated network is shown in Figure 1). While this can be
accomplished by piloting the application in production, other testing methods
can deliver insight into performance earlier and provide the opportunity for
product performance enhancements. If the application must scale to support
hundreds or thousands of clients, for example, load testing provides server
capacity planning data. 

Although this is useful information for sizing the server, it does not take into
account the network where it will be running. Compuware’s predictive tuning
methodology includes an analysis of the performance impact the production
network will have on the application, and identifies specific functions as
tuning opportunities, based on their potential to deliver response time
improvements.

Predictive tuning

What is predictive tuning?

Predictive tuning is the process of tuning a system for its intended deployment
environment, rather than for its measured environment. Production
environment components are created to test for performance constraints in a
system. This typically involves deploying the application in a pilot, long after
application changes can be implemented easily. Hence, these tests serve to
define the system’s limitations rather than permit its expansion. Predictive
tuning is based on a lab-friendly testing solution that analyzes integrated
system performance, in particular the performance relationships between
system architecture, application logic, network characteristics and server
processing speed of software.
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Definitions

Performance problem

A performance problem is defined as 
an end-user business function or
transaction, which does not complete
within the time frame required by 
the business. Response time delays
can occur at any point within the
system—in one of the servers, the
client machine or across the network—
and can be caused by the element 
itself or by the behavior of the
application in relation to that element.
These delays can be associated with
one or more application threads.

Application thread

For purposes of distributed application
performance analysis, the term
“application thread” describes an 
entire sequence of frames on the
network that constitutes a single,
complete action by an application task.
The thread includes the command and
response data. Examples of application
threads include:

• SELECT, INSERT, UPDATE and
EXECUTE statements in a database
environment

• HTTP GET or PUT requests for web
client interfaces

• OPEN, READ and WRITE functions
in a file server environment.



Predictive tuning classifies the transaction as bound by server (processing),
network bandwidth or network latency. It then quantifies the sensitivity of
each application thread to the predicted performance constraint. The result 
is a clear understanding of the performance impact contributed by each
component of the integrated system that provides organizations the
opportunity to correct problems before deployment, defining actionable 
and measurable performance improvement solutions.

The elements of predictive tuning 

Effective predictive tuning requires some basic information about the
application to be analyzed.

The test environment

The test environment needs to include a client machine, the server(s)
supporting the application, a local network connecting these together and the
distributed application. Developers must be able to execute the transaction
across a local network from a client machine. Application Expert captures 
the transaction’s data packets from the network to perform its analysis.

The business performance goal

To determine how to tune the system, it’s helpful to know the response time
end-users expect. This helps identify what efforts are needed to meet these
goals. Alternatively, predictive tuning can evaluate the system’s performance
efficiency, essentially as a means to validate acceptable production behavior.

The targeted deployment environment

Predictive tuning requires a simple definition of the intended deployment
environment, understanding where the server(s) will be located, and basic
abstractions of the network paths to connect users to these servers. If the
network does not yet exist, or server locations have not yet been defined,
predictive tuning can determine appropriate network infrastructure
requirements and ideal server locations.

The process of predictive tuning

Application Expert’s Capture utility provides a simple means of capturing
transaction traces from a test network. A separate capture of each transaction
should be reviewed for tuning. 

Application Expert uses common values of bandwidth (network speed) and
latency (network delay) definitions as inputs to its Response Time Prediction
algorithms. The prediction output quantifies each transaction’s performance 
in terms of sensitivity to the core elements of the integrated system—server
processing, client processing, network bandwidth and network latency.
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Application Expert’s Thread Analysis is used to prioritize the application
threads most sensitive to this environment for review. Attention is given 
first to tuning those threads that will consume the greatest amounts of 
the response time “budget”—the end-user performance goal. 

Predictive tuning: An example

The test environment

To illustrate the value of predictive tuning, it’s helpful to review a real-world
example. In this scenario, Application Expert captures the communication
between two Oracle servers in a development test lab. The application
updates product information between two databases, and is intended to 
run between New York and Brussels. A test network is shown in Figure 2.

Performance goals

The expected performance goal is to complete the transaction within 10
minutes.

The targeted deployment environment

The transaction will run between two data centers, one in New York and the
other in Brussels. The current link between New York and Brussels is a 256
Kbps PVC, operating at about 10 percent utilization. “Ping” measurements
determine that the approximate network latency is about 210 milliseconds.

The predictive tuning process

Once the capture is complete, Application Expert profiles the performance of
the transaction. This can be viewed from multiple perspectives. The Response
Time Analysis view (shown in Figure 3) allocates the overall transaction
response time to processing time in each server as well as network
transmission time. It should be noted that the task duration is 204 seconds.

Figure 2: The test environment.
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The Response Time Analysis chart shows how much time is allocated to 
each component in the transaction. That is, how much time is spent in
transmitting the data, and how much time is spent processing by the primary
and secondary servers. As illustrated in Figure 3, of the total transaction
response time of 204 seconds, 182 seconds have been allocated to processing
in the primary server, while 3.7 seconds are spent on the local area network.

The Thread Analysis view, as shown in Figure 4, lists the application threads
that cross the network, similar to the Oracle trace utility. The performance 
of each thread is also detailed, and this information is used later to perform
predictive tuning.
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Figure 3: Response Time Analysis.

Figure 4: Thread Analysis.



The Gantt chart, to the right of the Thread Analysis, depicts the duration 
of each thread. Note that there is one select statement that takes about two
minutes to complete, and the remaining statements execute relatively quickly.

The performance goal (end-user response time requirement) is for this
transaction to complete in 10 minutes, and developers can use the 
Response Time Predictor to determine how this transaction will perform 
on the production network. 

In Figure 5, the top bar in Application Expert’s Response Time Predictor
represents a measured, or baseline, response time captured in the lab. The
second bar predicts the response time if the application is deployed in the
existing network; the prediction of 53 minutes does not meet the response
time requirement. What if the network bandwidth was increased? The 
third bar, defined with a bandwidth increase to T1, illustrates the 
negligible improvement. 

The Response Time Predictor illustrates clearly the transaction will not meet
the end-user business requirement, and adding network bandwidth will not
significantly improve performance. The dominant portion of each prediction
bar is blue, indicating extreme sensitivity to network latency. The Thread
Analysis is now reviewed, with an eye towards those threads that are 
latency-bound, i.e., are sensitive to the latency in the intended deployment
environment. Latency sensitivity is driven by the number of application turns,
or the request/response handshaking incurred by the thread. In Figure 6, the
Thread Analysis tabular view is sorted in descending order by the number 
of application turns.
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Figure 5: Response
Time Predictor.



7

Note that the thread at the top of the list, the one that will contribute the
most to the response time problem, took only 19 seconds to complete in the
lab test. Running this through Application Expert’s Response Time Predictor
will show the performance impact this single thread will have if not tuned.
Figure 7 shows this thread in isolation and its predicted response time.

This thread consumes less than 10 percent of the measured (lab) response
time, yet will consume almost 50 percent of the response time in the intended
deployment environment. If the transaction were bandwidth- or processing-
bound, then the Thread Analysis would identify those threads that are
bandwidth-sensitive or processing-sensitive. 

Figure 7: Response Time Predictor, single thread.

Figure 6: Thread Analysis sorted by application turns.
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Summary

Predictive tuning is a significant component in managing rapid application
deployment risk. It provides quantified performance and ROI feedback on
architectural decisions, including application logic, network infrastructure
options, server placement and data replication. The benefits can be measured
in terms of the end-user response times, eliminating time wasted by guessing
the reasons for production problems.

Compuware products and professional services—
delivering quality applications

Compuware is a leading global provider of software products and professional
services which IT organizations use to develop, integrate, test and manage the
performance of the applications that drive their businesses. Our software
products help optimize every step in the application life cycle—from defining
requirements to supporting production service levels—for web, distributed and
mainframe platforms. Our services professionals work at customer sites around
the world, sharing their real-world perspective and experience to deliver an
integrated, reliable solution. 

Please contact us to learn more about how our comprehensive products and
services can help your organization improve productivity, create higher quality
applications and ensure performance in production. 


