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1 Introduction
This document covers the server properties that can be tuned to optimize performance of the
OEDQ system, and describes how they should be configured in various circumstances.

OEDQ has a large number of properties that are used to configure various aspects of the
system. A relatively small number of these are used to control the system's performance
characteristics.

Performance tuning in OEDQ is often discussed in terms of CPU cores.  For our purposes, this
refers to the number of CPUs reported by the Java Virtual machine as returned by a call to the
Runtime.availableProcessors() method.

1.1 Who is this document for?
This guide is intended for audiences who are familiar with performance tuning.  It is also
assumed that readers are familiar with the material contained in the OEDQ Architecture
document.

1.2 The properties file
The tuning controls are exposed as properties contained in the director.properties file.  This
file is found under the configuration directory.  The configuration directory is called config,
and is located directly underneath the main installation directory.
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1.3 The tuning properties
The available tuning properties are as follows:

runtime.threads This property determines the number of threads that will be
used for each batch job which is invoked.  The default value
of this property is zero, meaning that the system should start
one thread for each CPU core that is available.

You can specify an explicit number of threads by supplying a
positive, non-zero integer as the value of this property.  For
example, if you know that you wish to start a total of four
threads for each batch process, set runtime.threads to 4.

runtime. inter-
valthreads

This property determines the number of threads that will be
used by each process when running in interval mode. This will
also define the number of requests that can be processed
simultaneously. The default behavior is to run a single thread
for each process running in interval mode.

NOTE: The default behavior is to run a single thread for
the whole process, not one thread per core.

workunitexecutor.
outputThreads

This property determines the number of threads that will be
used to write data to the results database.  These threads
service the queue of results and output data for the whole
system, and so are shared by all the processes which are
running on the system. The default value of this property is
zero, meaning that the system should use one output thread
for each CPU core that is available.

You can specify an explicit number of output threads by
supplying a positive, non-zero integer as the value of this
property.  For example, if you know that you wish to use a
total of four threads for each batch process, set
workunitexecutor.outputThreads to 4.

2 Tuning for batch processing
The default tuning settings provided with OEDQ are appropriate for most systems which are
primarily used for batch processing.  Enough threads are started when running a job to use all
available cores, and if multiple jobs are started then the operating system can schedule the
work for efficient sharing between the cores. Operating systems have been carefully
engineered, over several decades, to handle these kind of workloads, and it is generally
counterproductive to attempt to second-guess them.
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3 Tuning for real-time processing
If a system is being used for a significant amount of real time processing, then the tuning
requirements are more complex.  A system should not be used for simultaneous batch and
real time processing unless the real time response is not critical.  Simultaneous batch and real
time processing is likely to be appropriate only for development systems, and not for
production scenarios.  The only batch processing that should occur on a system used for real
time processing in a production environment should be any data processing that is necessary
for use by the real time processes.

3.1 Batch processing on real time systems
Ideally, batch processing will only be performed when the real time processes are stopped,
such as during the scheduled maintenance window.  In this case, the default setting of
runtime.threads is appropriate. However, this is not always possible.  If it is necessary to
perform some data preparation whilst real time services are running, then runtime.threads

should be set to a value which is less than the total number of cores.  If this is not done, the
data preparation process will place load on all the available cores when it runs.  Any real time
service requests which arrive during the data preparation period will then be competing with
the data preparation process for CPU time.  Clearly, this scenario can be handled by the OS
scheduler, but the latency on servicing real time requests would inevitably increase.  Reducing
the number of threads started for the batch processes means that the batch processing
operations will not utilize all the cores, thereby leaving some processing capacity available for
incoming real time requests.

3.2 Real time thread numbers
For most production systems the default value of one for runtime.intervalthreads is not
appropriate.  Although it is adequate for development environments, it implies that, for any
given real time service, all requests will be processed sequentially.  If four requests for the
same service arrive simultaneously, and the average time to process a request is  100 ms,
then the first message will be processed after 100 ms, the second after 200 ms and so on. In
addition, all the work will be performed by a single core, meaning that on a four-core
machine three of the cores would be idle, with the remaining single core doing all the work. 
Setting runtime.intervalthreads to the same as the number of available cores would allow
incoming requests to be processed simultaneously, resulting in a more efficient use of
resources and a much faster turnaround speed.

3.3 I/O heavy real time processes
If the process that is in use performs significant I/O, then there could be an argument for
increasing the value of runtime.intervalthreads above the number of available cores. 
This is because the process is likely to become I/O bound, resulting in times when all the
threads are waiting for disk activity to complete and when one or more cores are therefore
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idle.  Using more active threads than there are cores means that when one thread stalls for
I/O, another thread will be able to utilize the core that the thread was using.

3.4 Real time tuning example
Suppose we have a four-core Intel server which we wish to use to support four different web
services.  The web services in question are fairly CPU-intensive, and perform minimal
amounts of I/O.  Some data used by the web services must be updated on a daily basis, which
includes running a data preparation process in a batch mode.  We expect that the web
services will not be under a steady load, but rather will receive intermittent sets of
simultaneous requests.  Overnight, the web services are stopped for maintenance and data
preparation.

In this case, it is appropriate to leave the runtime.threads property set to its default value of
'one thread per CPU core'―in this case, four―since we wish the data preparation to occur in
the quickest possible time. Since we know that the real time processing must be maximally
responsive, and that the process is not likely to become I/O bound, we can also set the
runtime.intervalthreads property to four, to ensure that we will process the maximum
number of requests at the same time.

NOTE: Increasing the value of runtime.intervalthreadsmeans that there
will be a significant increase in the memory requirement,
particularly at interval turnover.

4 Database Tuning
The most significant database tuning parameter with respect to performance tuning within
OEDQ is workunitexecutor.outputThreads. This parameter determines the number of
threads, and hence the number of database connections, that will be used to write results and
staged data to the database.  All processes that are running on the application server share
this pool of threads, so there is a risk of processing becoming I/O bound in some
circumstances.  If we have processes which are particularly I/O intensive relative to their CPU
usage, and a database machine which is more powerful than the machine hosting the OEDQ
application server, it may be worth increasing the value of
workunitexecutor.outputThreads.  The additional database threads would use more
connections to the database and put more load on the database.
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