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Audience

Preface

Welcome to Developing Applications with Oracle Coherence. This document provides
contextual information, instructions, and examples that are designed to teach
developers and architects how to use Coherence and develop Coherence-based
applications.

Developing Applications with Oracle Coherence is intended for the following audiences:

s Primary Audience — Application developers who want to understand core Oracle
Coherence concepts and want to build applications that leverage an Oracle
Coherence data grid.

= Secondary Audience — System architects who want to understand core Oracle
Coherence concepts and want to build data grid-based solutions.

The audience must be familiar with Java to use this guide. In addition, the examples in
this guide require the installation and use of the Oracle Coherence product. The use of
an IDE is not required to use this guide, but is recommended to facilitate working
through the examples. A database and basic database knowledge is required when
using cache store features.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc.

Access to Oracle Support

Oracle customers have access to electronic support through My Oracle Support. For
information, visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info or
visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs if you are hearing
impaired.

Related Documents

For more information, see the following documents that are included in the Oracle
Coherence documentation set:

»  Administering HI'TP Session Management with Oracle Coherence*Web
»  Administering Oracle Coherence

»  Developing Remote Clients for Oracle Coherence
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» Integrating Oracle Coherence

s Managing Oracle Coherence

»  Securing Oracle Coherence

»  Tutorial for Oracle Coherence

»  Java API Reference for Oracle Coherence
»  C++ API Reference for Oracle Coherence
» .NET API Reference for Oracle Coherence

»  Release Notes for Oracle Coherence

Conventions
The following text conventions are used in this document:
Convention Meaning
boldface Boldface type indicates graphical user interface elements associated

with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

monospace Monospace type indicates commands within a paragraph, URLs, code
in examples, text that appears on the screen, or text that you enter.
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What's New in This Guide

The following topics introduce the new and changed features of Oracle Coherence and
other significant changes that are described in this guide, and provides pointers to
additional information. This document is the new edition of the formerly titled Oracle
Coherence Developer’s Guide.

New and Changed Features for 12¢ (12.1.3)

Oracle Coherence 12¢ (12.1.3) includes the following new and changed features for this
document.

JCache provider implementation, which provides client applications with a
common API for using caching in Java. See Appendix V, "Using the Coherence
JCache Implementation.”

Journal expiry and eviction, which allows entries in a RAM or flash journal to be
automatically removed. See "Using Journal Expiry and Eviction" on page 14-9.

Asynchronous entry processors, which allows entry processors to be invoked
asynchronously. See "Processing Entries Asynchronously" on page 24-6.

Other Significant Changes in This Document for 12¢ (12.1.3)

For 12c (12.1.3), this guide has been updated in several ways. Following are the
sections that have been added or changed.

Revised the documentation for specifying multicast address. See "Specifying a
Cluster's Multicast Address" on page 7-4.

Revised the documentation for registering event interceptors. See "Registering
Event Interceptors" on page 27-7.

Revised the documentation for live events thread model documentation. See
"Understanding Event Threading" on page 27-6.

Revised the operational configuration reference for all new and changed elements.
See Appendix A, "Operational Configuration Elements."

Revised the cache configuration reference for all new and changed elements. See
Appendix B, "Cache Configuration Elements."

New and Changed Features for 12¢ (12.1.2)

Oracle Coherence 12¢ (12.1.2) includes the following new and changed features for this
document.
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Oracle universal installer and patching

- Complete installer, which provides all installation options and can operate in
graphical or silent mode. See "Running the Coherence Installer" on page 2-2.

- Quick installer, which provides a silent installer with no API documentation
or examples. See "Running the Coherence Quick Installer" on page 2-4.

- Supplemental installer, which provides only API documentation and
examples. See "Running the Coherence Supplemental Installer" on page 2-4.

- Deinstaller, which provides the ability to deinstall a Coherence installation.
See "Deinstalling Coherence" on page 2-8.

Maven integration, which simplifies and standardize including Coherence in a
build process. See "Integration with Maven" on page 2-8.

SLF4] integration, which allows SLF4] logging. See "Using SLF4] for Coherence
Logs" on page 5-8.

Cluster priorities, which are used to assign importance for cluster members,
cluster communication components, and threads. See "Specifying Cluster
Priorities" on page 7-16.

Logical near cache invalidation strategy, which instructs a near cache to listen to
all backing map events that are not synthetic deletes. See "Near Cache Invalidation
Strategies" on page 13-12.

Flash journal high size, which determines when to start removing stale values
from the journal and is the basis for automatic tuning. See "Configuring the Flash
Journal Resource Manager" on page 14-11.

Asynchronous Backup, which allows clients to continue to respond to requests
during backup operations. See "Using Asynchronous Backup" on page 14-12.

Quorum failover access policy, which moderates client request load during a
failover event in order to allow cache servers adequate opportunity to re-establish
partition backups. See "Enabling the Custom Failover Access Policy" on page 17-6.

Custom XML namespaces and namespace handlers, which allow user-defined
XML elements and attributes to be added to a cache configuration file. See
Chapter 19, "Extending Cache Configuration Files".

POF configuration generator, which automatically creates a POF configuration file
that includes user type entries for the classes that contain the @Portable
annotation. See "Generating a POF Configuration File" on page 20-11.

Implicit locks, which allows cache entries in multiple caches to be updated from a
single entry processor in a transaction-like manner. See "Processing Entries in
Multiple Caches" on page 24-3.

Live events, which is an event programming model that allows extensibility
within a cluster when performing operations against a data grid. The model uses
events to represent observable occurrences of cluster operations. See Chapter 27,
"Using Live Events".

Partition assignment strategies, which define how partitions are assigned to
storage-enabled cluster members. See "Changing the Partition Distribution
Strategy" on page 30-5.

InfiniBand Message Bus (IMB) provider, which is a native InfiniBand protocol that
supports Remote Direct Memory Access (RDMA), zero message copy, kernel

bypass, predictive notifications, and custom off-heap buffers. IMB is only available
on Oracle Exalogic system. See Chapter A-71, " unicast-listener Subelements," and



Chapter B-20, " distributed-scheme Subelements," for details about setting the
<reliable-transport> element.

Other Significant Changes in This Document for 12¢ (12.1.2)

For 12c (12.1.2), this guide has been updated in several ways. Following are the
sections that have been added or changed.

Revised the system requirements. See "System Requirements" on page 2-1.

Revised the installation directory structure instructions. See "Browsing the
Installation Directory” on page 2-5.

Revised the packet buffer configuration instructions. See "Configuring the Size of
the Packet Buffers" on page 10-7 and "Adjusting the Maximum Size of a Packet" on
page 10-9.

Revised the near cache invalidation strategy section to include new default
behavior. See "Near Cache Invalidation Strategies" on page 13-12.

Added a section about key serialization that lists considerations when serializing
keys. See "Serializing Keys Using POF" on page 20-16.

Added a section about deferring key association checks. See "Deferring the Key
Association Check" on page 30-3.

Added a section about changing the default number of partitions for a distributed
cache service. See "Changing the Number of Partitions" on page 30-4.

Revised the operational configuration reference for all new and changed elements.
See Appendix A, "Operational Configuration Elements."

Revised the cache configuration reference for all new and changed elements. See
Appendix B, "Cache Configuration Elements."
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Part |

Getting Started

Part I contains the following chapters:

s Chapter 1, "Introduction to Coherence"

s Chapter 2, "Installing Oracle Coherence for Java"

»  Chapter 3, "Understanding Configuration"

»  Chapter 4, "Building Your First Coherence Application"
s Chapter 5, "Debugging in Coherence"






1

Introduction to Coherence

This chapter provides an introduction to Coherence concepts and features. It outlines
product capabilities, usage possibilities, and provides a brief overview of how
particular features are implemented. The items discussed in this chapter are detailed
throughout this guide.

This chapter includes the following sections:
= Basic Concepts

s Read/Write Caching

= Querying the Cache

s Invocation Service

s Event Programming

» Transactions

s HTTP Session Management

»  Object-Relational Mapping Integration
s C++/.NET Integration

= Management and Monitoring

Basic Concepts

The topics in this section describes fundamental concepts that are associated with
Coherence and discusses several important features that are associated with using
Coherence to cluster data.

Clustered Data Management

At the core of Coherence is the concept of clustered data management. This implies the
following goals:

= A fully coherent, single system image (SSI)
= Scalability for both read and write access

»  Fast, transparent failover and failback

= Linear scalability for storage and processing
= No Single-Points-of-Failure (SPOFs)

»  Cluster-wide locking and transactions
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Built on top of this foundation are the various services that Coherence provides,
including database caching, HTTP session management, grid agent invocation and
distributed queries. Before going into detail about these features, some basic aspects of
Coherence should be discussed.

A single API for the logical layer, XML configuration for the physical layer

Coherence supports many topologies for clustered data management. Each of these
topologies has a trade-off in terms of performance and fault-tolerance. By using a
single API, the choice of topology can be deferred until deployment if desired. This
allows developers to work with a consistent logical view of Coherence, while
providing flexibility during tuning or as application needs change.

Caching Strategies

Coherence provides several cache implementations:
s Understanding Local Caches—Local on-heap caching for non-clustered caching.
s Understanding Replicated Caches—Perfect for small, read-heavy caches.

»  Understanding Distributed Caches—True linear scalability for both read and write
access. Data is automatically, dynamically and transparently partitioned across
nodes. The distribution algorithm minimizes network traffic and avoids service
pauses by incrementally shifting data.

s Understanding Near Caches—Provides the performance of local caching with the
scalability of distributed caching. Several different near-cache strategies are
available and offer a trade-off between performance and synchronization
guarantees.

In-process caching provides the highest level of raw performance, since objects are
managed within the local JVM. This benefit is most directly realized by the Local,
Replicated, Optimistic and Near Cache implementations.

Out-of-process (client/server) caching provides the option of using dedicated cache
servers. This can be helpful when you want to partition workloads (to avoid stressing
the application servers). This is accomplished by using the Partitioned cache
implementation and simply disabling local storage on client nodes through a single
command-line option or a one-line entry in the XML configuration.

Tiered caching (using the Near Cache functionality) enables you to couple local caches
on the application server with larger, partitioned caches on the cache servers,
combining the raw performance of local caching with the scalability of partitioned
caching. This is useful for both dedicated cache servers and co-located caching (cache
partitions stored within the application server JVMs).

See Part III, "Using Caches" for detailed information on configuring and using caches.

Data Storage Options

While most customers use on-heap storage combined with dedicated cache servers,
Coherence has several options for data storage:

= On-heap—The fastest option, though it can affect JVM garbage collection times.

= Journal—A combination of RAM storage and disk storage, optimized for solid
state disks, that uses a journaling technique. Journal-based storage requires
serialization/deserialization.

»  File-based—Uses a Berkeley Database JE storage system.
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Coherence storage is transient: the disk-based storage options are for managing cached
data only. For persistent storage, Coherence offers backing maps coupled with a
CacheLoader/CacheStore.

See Chapter 14, "Implementing Storage and Backing Maps," for detailed information.

Serialization Options

Because serialization is often the most expensive part of clustered data management,
Coherence provides the following options for serializing /deserializing data:

m com.tangosol.io.pof.PofSerializer — The Portable Object Format (also referred
to as POF) is a language agnostic binary format. POF was designed to be
incredibly efficient in both space and time and is the recommended serialization
option in Coherence. See Chapter 20, "Using Portable Object Format."

s Jjava.io.Serializable - The simplest, but slowest option.

= Jjava.io.Externalizable — This requires developers to implement serialization
manually, but can provide significant performance benefits. Compared to
java.lo.Serializable, this can cut serialized data size by a factor of two or more
(especially helpful with Distributed caches, as they generally cache data in
serialized form). Most importantly, CPU usage is dramatically reduced.

= com.tangosol.io.ExternalizableLite — This is very similar to
java.lo.Externalizable, but offers better performance and less memory usage
by using a more efficient IO stream implementation.

»s com.tangosol.run.xml.XmlBean — A default implementation of
ExternalizableLite.

Configurability and Extensibility

Coherence's API provides access to all Coherence functionality. The most commonly
used subset of this API is exposed through simple XML options to minimize effort for
typical use cases. There is no penalty for mixing direct configuration through the API
with the easier XML configuration.

Coherence is designed to allow the replacement of its modules as needed. For
example, the local "backing maps" (which provide the actual physical data storage on
each node) can be easily replaced as needed. The vast majority of the time, this is not
required, but it is there for the situations that require it. The general guideline is that
80% of tasks are easy, and the remaining 20% of tasks (the special cases) require a little
more effort, but certainly can be done without significant hardship.

Namespace Hierarchy

Coherence is organized as set of services. At the root is the Cluster service. A cluster is
defined as a set of Coherence instances (one instance per JVM, with one or more JVMs
on each computer). Under the cluster service are the various services that comprise the
Coherence API. These include the various caching services (Replicated, Distributed,
and so on) and the Invocation Service (for deploying agents to various nodes of the
cluster). Each instance of a service is named, and there is typically a default service
instance for each type.

The cache services contain named caches (com. tangosol .net .NamedCache), which are
analogous to database tables—that is, they typically contain a set of related objects.

See Chapter 6, "Introduction to Coherence Clusters," for more information on the
cluster service as well the other cluster-based service provided by Coherence.
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Read/Write Caching

This section provides an overview of the NamedCache API, which is the primary
interface used by applications to get and interact with cache instances. This section
also includes some insight into the use of the NamedCache APIL

NamedCache

The following source code returns a reference to a NamedCache instance. The
underlying cache service is started if necessary. See the Java API Reference for Oracle
Coherence for details on the NamedCache interface.

import com.tangosol.net.*;
NamedCache cache = CacheFactory.getCache("MyCache") ;

Coherence scans the cache configuration XML file for a name mapping for MyCache.
This is similar to Servlet name mapping in a web container's web.xml file. Coherence's
cache configuration file contains (in the simplest case) a set of mappings (from cache
name to cache scheme) and a set of cache schemes.

By default, Coherence uses the coherence-cache-config.xml file found at the root of
coherence. jar. This can be overridden on the JVM command-line with
-Dtangosol.coherence.cacheconfig=~file.xml. This argument can reference either a
file system path, or a Java resource path.

The com. tangosol .net .NamedCache interface extends several other interfaces:
m Jjava.util.Map—basic Map methods such as get (), put (), remove ().

= com.tangosol.util.ObservableMap—methods for listening to cache events. (See
Chapter 25, "Using Map Events".

= com.tangosol.net.cache.CacheMap—methods for getting a collection of keys (as a
Map) that are in the cache and for putting objects in the cache. Also supports
adding an expiry value when putting an entry in a cache.

= com.tangosol.util.QueryMap—methods for querying the cache. (See "Query the
Cache" in the Developing Applications with Oracle Coherence)

m com.tangosol.util.ConcurrentMap—methods for concurrent access such as
lock() and unlock ().

= com.tangosol.util.InvocableMap—methods for server-side processing of cache
data.

Requirements for Cached Objects

Cache keys and values must be serializable (for example, java.io.Serializable).
Furthermore, cache keys must provide an implementation of the hashCode () and
equals () methods, and those methods must return consistent results across cluster
nodes. This implies that the implementation of hashCode () and equals () must be
based solely on the object's serializable state (that is, the object's non-transient fields);
most built-in Java types, such as String, Integer and Date, meet this requirement.
Some cache implementations (specifically the partitioned cache) use the serialized
form of the key objects for equality testing, which means that keys for which equals()
returns true must serialize identically; most built-in Java types meet this requirement
as well.
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NamedCache Usage Patterns

There are two general approaches to using a NamedCache:

»  As a clustered implementation of java.util.Map with several added features
(queries, concurrency), but with no persistent backing (a "side" cache).

= Asameans of decoupling access to external data sources (an "inline" cache). In
this case, the application uses the NamedCache interface, and the NamedCache takes
care of managing the underlying database (or other resource).

Typically, an inline cache is used to cache data from:

= adatabase—The most intuitive use of a cache—simply caching database tables (in
the form of Java objects).

= aservice—Mainframe, web service, service bureau—any service that represents an
expensive resource to access (either due to computational cost or actual access
fees).

= calculations—Financial calculations, aggregations, data transformations. Using an
inline cache makes it very easy to avoid duplicating calculations. If the calculation
is complete, the result is simply pulled from the cache. Since any serializable object
can be used as a cache key, it is a simple matter to use an object containing
calculation parameters as the cache key.

See Chapter 15, "Caching Data Sources" for more information on inline caching.
Write-back options:

= write-through—Ensures that the external data source always contains up-to-date
information. Used when data must be persisted immediately, or when sharing a
data source with other applications.

= write-behind—Provides better performance by caching writes to the external data
source. Not only can writes be buffered to even out the load on the data source,
but multiple writes can be combined, further reducing I/O. The trade-off is that
data is not immediately persisted to disk; however, it is immediately distributed
across the cluster, so the data survives the loss of a server. Furthermore, if the
entire data set is cached, this option means that the application can survive a
complete failure of the data source temporarily as both cache reads and writes do
not require synchronous access the data source.

To implement a read-only inline cache, you simply implement two methods on the
com. tangosol .net.cache.CacheLoader interface, one for singleton reads, the other for
bulk reads. Coherence provides an abstract class

com. tangosol .net.cache.AbstractCacheLoader which provides a default
implementation of the bulk method, which means that you need only implement a
single method: public Object load(Object oKey).This method accepts an arbitrary
cache key and returns the appropriate value object.

If you want to implement read /write caching, you must extend
com. tangosol .net.cache.AbstractCacheStore (or implement the interface
com. tangosol .net.cache.CacheStore), which adds the following methods:

public void erase(Object oKey);

public void eraseAll(Collection colKeys);
public void store(Object oKey, Object oValue);
public void storeAll (Map mapEntries);

The method erase () should remove the specified key from the external data source.
The method store () should update the specified item in the data source if it exists, or
insert it if it does not presently exist.
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After the CacheLoader/CacheStore is implemented, it can be connected through the
coherence-cache-config.xml file.

Querying the Cache

Coherence provides the ability to query cached data. With partitioned caches, the
queries are indexed and parallel, which means that adding servers to a partitioned
cache not only increases throughput (total queries per second) but also reduces latency,
with queries taking less user time. To query against a NamedCache, all objects should
implement a common interface (or base class). Any field of an object can be queried;
indexes are optional, and used to increase performance. With a replicated cache,
queries are performed locally, and do not use indexes. See Chapter 22, "Querying Data
In a Cache," for detailed information.

To add an index to a NamedCache, you first need a value extractor (which accepts as
input a value object and returns an attribute of that object). Indexes can be added
blindly (duplicate indexes are ignored). Indexes can be added at any time, before or
after inserting data into the cache.

It should be noted that queries apply only to cached data. For this reason, queries
should not be used unless the entire data set has been loaded into the cache, unless
additional support is added to manage partially loaded sets.

Developers have the option of implementing additional custom filters for queries, thus
taking advantage of query parallel behavior. For particularly performance-sensitive
queries, developers may implement index-aware filters, which can access Coherence's
internal indexing structures.

Coherence includes a built-in optimizer, and applies indexes in the optimal order.
Because of the focused nature of the queries, the optimizer is both effective and
efficient. No maintenance is required.

Invocation Service

The Coherence invocation service can deploy computational agents to various nodes
within the cluster. These agents can be either execute-style (deploy and
asynchronously listen) or query-style (deploy and synchronously listen). See
Chapter 24, "Processing Data In a Cache," for more information on using the
invocation service.

The invocation service is accessed through the com. tangosol.net. InvocationService
interface and includes the following two methods:

Example 1-1 Methods in the InvocationService API

public void execute(Invocable task, Set setMembers, InvocationObserver observer);
public Map query(Invocable task, Set setMembers);

An instance of the service can be retrieved from the com. tangosol .net.CacheFactory
class.

Coherence implements the WorkManager API for task-centric processing.

Event Programming

Coherence supports two event programming models that allow applications to receive
and react to notifications of cluster operations. Applications observe events as logical
concepts regardless of which computer caused the event. Events provide a common
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way of extending Coherence with application-specific logic. The event programming
models are:

= Live Events — The live event programming model uses user-defined event
interceptors that are registered to receive different types of events. Applications
decide what action to take based on the event type. Many events that are available
through the use of map events are also supported using live events. For details,
see Chapter 27, "Using Live Events."

= Map Events — The map event programming model uses user-defined map listeners
that are attached to the underlying map implementation. Map events offer
customizable server-based filters and lightweight events that can minimize
network traffic and processing. Map listeners follow the JavaBean paradigm and
can distinguish between system cache events (for example, eviction) and
application cache events (for example, get/put operations). For details, see
Chapter 25, "Using Map Events," for more detailed information on using events.

Transactions

Coherence provides various transaction options. The options include: basic data
concurrency using the ConcurrentMap interface and EntryProcessor AP,
partition-level transactions using implicit locking and the EntryProcessor API, atomic
transactions using the Transaction Framework API, and atomic transactions with full
XA support using the Coherence resource adapter. See Chapter 29, "Performing
Transactions" for detailed instructions.

HTTP Session Management

Coherence*Web is an HTTP session-management module with support for a wide
range of application servers. See Administering HI'TP Session Management with Oracle
Coherence*Web for more information on Coherence*Web.

Using Coherence session management does not require any changes to the application.
Coherence*Web uses the near caching to provide fully fault-tolerant caching, with
almost unlimited scalability (to several hundred cluster nodes without issue).

Object-Relational Mapping Integration

Most ORM products support Coherence as an "L2" caching plug-in. These solutions
cache entity data inside Coherence, allowing application on multiple servers to share
cached data. See Integrating Oracle Coherence for more information.

C++/.NET Integration

Coherence provides support for cross-platform clients (over TCP/IP). All clients use
the same wire protocol (the servers do not differentiate between client platforms).
Also, note that there are no third-party components in any of these clients (such as
embedded JVMs or language bridges). The wire protocol supports event feeds and
coherent in-process caching for all client platforms. See Developing Remote Clients for
Oracle Coherence for complete instructions on using Coherence*Extend to support
remote C++ and .NET clients.
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Management and Monitoring

Coherence offers management and monitoring facilities by using Java Management
Extensions (JMX). See Managing Oracle Coherence for detailed information on using
JMX with Coherence.
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Installing Oracle Coherence for Java

This chapter provides instructions for installing and running Oracle Coherence for
Java (simply referred to as Coherence). The chapter does not include instructions for
installing Coherence*Extend client distributions (C++ and .NET) or Coherence*Web.
Refer to the Developing Remote Clients for Oracle Coherence and the Administering HI'TP
Session Management with Oracle Coherence*Web, respectively, for instructions on
installing these components.

This chapter includes the following sections:

System Requirements

Performing a Coherence Installation
Browsing the Installation Directory
Setting Environment Variables
Running Coherence for the First Time
Integration with Maven

Deinstalling Coherence

System Requirements

The following are the minimum requirements for running the Coherence installer:

300 MHz CPU
512 MB swap space
256 color monitor (required for GUI-based installation only)

Java Development Kit (JDK) 1.6.0_4 or later

The following are the suggested minimum system requirements for running
Coherence in a development environment:

100 MB disk space for complete installation (includes API documentation and
examples)

1 GB of RAM (assuming a maximum Java heap size of 512MB) — This amount of
RAM can ideally support a maximum cache size of 150MB on a single node that is
configured to store a backup of all data (150MB x 2) and leaves more than a 1/3 of
the heap available for scratch and JVM tasks. See Administering Oracle Coherence for
recommendations on calculating cache size.

JVM (JRE or JDK) 1.7 or later for Cache servers and clients; 1.6 or later for
Coherence*Extend clients. A JDK is often used during development and offers
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tools for monitoring and troubleshooting Java applications, but a JDK is not
required to run Coherence.

Windows or UNIX-based system that supports the required Java Version
Network adapter

Performing a Coherence Installation

Coherence is installed using the Oracle Universal Installer. The installer provides both
installation and patching services for Oracle products. The following installers are
available for Coherence and detailed in this section.

fmw_version_coherence. jar — A full Coherence installation that can be run in
either graphical mode or silent mode. See Running the Coherence Installer.

fmw_version_coherence_quick.jar — A minimum Coherence installation that is
always run in silent mode. The quick installer provides a smaller footprint and
does not include API documentation or examples. See Running the Coherence
Quick Installer.

fmw_version_coherence_quick_supplemental.jar — A supplemental installation
that is always run in silent mode. The supplemental installer contains only API
documentation and examples. See Running the Coherence Supplemental Installer.

fmw_version wls.jar — A full WebLogic Server installation that includes
Coherence. See Installing Coherence with WebLogic Server.

Coherence is always installed to an ORACLE_HOME/coherence directory. The complete
path to the coherence directory is referred to as CORERENCE_HOME throughout the
Coherence documentation.

Running the Coherence Installer

The Coherence installer is distributed as an executable Java ARchive (JAR) file called
fmw_version_coherence.jar. Use the java command to run the installer on the target
computer. The installer supports both a graphical mode and a silent mode. For
detailed help on the installer's options, use the -help argument when running the
installer.

This section includes the following topics:

Performing a Coherence Installation In Graphical Mode

Performing a Coherence Installation In Silent Mode

Performing a Coherence Installation In Graphical Mode
To perform a Coherence installation in graphical mode:

1.
2

Copy the fmw_version_coherence. jar file to the target computer.

From a command prompt, change directories to the location of the coherence_
version.jar file and execute the following command (assuming that JAVA_
HOME/bin is located on the computer's PATH):

java -jar fmw_version_coherence.jar

The Oracle Coherence installer starts and the Welcome screen displays. On
UNIX-based platforms, you are first prompted (prior to the Welcome screen) to
select an inventory directory where Oracle product inventory data is written.
Follow the on-screen instructions to create an inventory directory.
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3. Click Next. The Installation Location screen displays. Use the drop-down list to
select an existing ORACLE_HOME directory to which Coherence will be installed, or
enter an absolute path to create a new Coherence ORACLE_HOME directory. Click
Browse to search for a directory if required. The directory cannot contain an
existing Coherence installation.

4. Click Next. The Installation Type screen displays. Select which options to install.

5. Click Next. The Installation Summary screens displays. Verify the installation.
Click Save Response File if you intend to duplicate this installation on additional
computers. A response file is created that can be used to perform a silent install
with the exact same installation settings. For details on performing a silent install,
see "Performing a Coherence Installation In Silent Mode" on page 2-3.

6. Click Install. The Installation Progress screen displays and shows all tasks that
have succeeded and failed.

7. Click Next. The Installation Complete screen displays and shows a summary of
the installation.

8. Click Finish to close the Oracle Coherence installer.

Performing a Coherence Installation In Silent Mode

Silent mode allows Coherence to be installed without using a graphical interface and is
ideal for remote installations or when incorporating the installation as part of a script.
Silent mode typically uses a response file (. rsp) that contains the installation
parameters as name=value pairs. Create a response file by running the installer in
graphical mode and then saving the installation parameters to a response file at the
Installation Summary screen. Use the saved file to replicate the installation on other
computers or modify the file to change the installation as required.

To perform a Coherence installation in silent mode:

1. Copy the fmw_version_coherence.jar file and a response file to the target
computer.

2. From a command prompt, change directories to the location of the coherence_
version.jar file and execute the following command (assuming that JAVA_
HOME/bin is located on the computer's PATH):

java -jar fmw_version_coherence.jar -silent -responseFile full_path_to_
response_file -waitForCompletion

On UNIX-based platforms, the installer requires the location of the oraInst.loc
inventory directory pointer file if it is not found in the default location (/etc). If
this is the first time that an Oracle product has been installed on this computer,
you can use the createCentralInventory.sh script to set up an inventory
directory pointer file in the /etc directory. The script requires root permissions.

If you want to use a custom location for the oraInst.loc file, use the -invPtrLoc
installer option to specify the location. For example:

java -jar fmw_version_coherence.jar -silent -responseFile full_path to_
response_file -waitForCompletion -invPtrLoc /MyDirectory/oraInst.loc

The contents of the oraInst.loc file contains the location and the ownership
group for the inventory directory. For example:

inventory_loc=/MyDirectory/oralInventory
inst_group=group
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Running the Coherence Quick Installer

The quick install is distributed as an executable JAR file called fmw_version_
coherence_quick.jar. Use the java command to run the installer on the target
computer. For detailed help on the installer's options, use the -help argument when
running the installer.

The quick install performs a silent install with no options. The distribution includes
less lifecycle tools but does register the Coherence components as part of the Oracle
inventory, which allows future lifecycle operations to work. In addition, the
installation does not include API documentation or code examples. The result is a
faster installation process and a smaller installation footprint than the regular
Coherence installer and is an ideal method for installing Coherence as part of a script
without user interaction.

To perform a Coherence quick installation:

1. Copy the fmw_version_coherence_quick.jar file to a directory on the target
computer.

2. From a command prompt, change directories to the location of the fmw_version_
coherence_quick. jar file and execute the following command (assuming that
JAVA_HOME/bin is located on the computer's PATH):

java -jar fmw_version_coherence_guick.jar ORACLE_HOME=/oracle

The value of the ORACLE_HOME variable specifies the ORACLE_HOME directory to
which Coherence will be installed. The value must be an absolute path. If the
directory already exists, it must be empty or it must be an existing valid ORACLE_
HOME. The directory cannot contain an existing Coherence installation. If the
directory does not exist, the installer creates the directory. You can also start the
installation from an empty current working directory and omit the ORACLE_HOME
variable; the current working directory becomes the ORACLE_HOME directory. For
example:

cd /oracle
java -jar /tmp/fmw_version_coherence_quick.jar

On UNIX-based platforms, the quick installer attempts to find the oraInst.loc
inventory directory pointer file in the /etc directory. If the file is not found, the
/tmp directory is used as the inventory directory. If this is the first time that an
Oracle product has been installed on this computer, you can use the
createCentralInventory.sh script to set up an inventory directory pointer file in
the /etc directory. The script requires root permissions.

If you want to use a custom location for the oraInst.loc file, use the -invPtrLoc
installer option to specify the location. For example:

java -jar fmw_version_coherence_quick.jar -invPtrLoc /MyDirectory/oralnst.loc

The contents of the oraInst.loc file contains the location and the ownership
group for the inventory directory. For example:

inventory_loc=/MyDirectory/oralnventory
inst_group=group

Running the Coherence Supplemental Installer

The supplemental install is distributed as an executable JAR file called fmw_version_
coherence_quick_supplemental.jar. The distribution is used to install the API
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documentation and code examples to an existing Coherence installation. The
supplemental installer performs a silent install with no options. It is typically used
together with the quick installer to perform an installation as part of a script without
user interaction. If you do not require the API documentation or code examples, then
you can skip the supplemental installation.

1. Copy the fmw_version_coherence_quick_supplemental.jar file to the ORACLE_
HOME directory where Coherence is installed.

2. From a command prompt, change directories to the location of the fmw_version_
coherence_quick_supplemental.jar file and execute the following command
(assuming that JAVA_HOME/bin is located on the computer's PATH):

java -jar fmw_version_coherence_quick_supplemental.jar

The installation starts and status messages are emitted.

Installing Coherence with WebLogic Server

The WebLogic Server installer includes the Coherence distribution and installs
Coherence in the same ORACLE_HOME directory as WebLogic Server. WebLogic Server
includes a Coherence integration that standardizes how Coherence is managed and
deployed within a WebLogic Server domain. The integration makes Coherence a
subsystem of WebLogic Server and allows Coherence environments to be administered
using WebLogic Server tools and infrastructure, such as Java EE-styled packaging and
deployment, remote server management, server clusters, WebLogic Scripting Tool
(WLST) automation, and configuration through the Administration Console. For
details about installing Coherence with WebLogic Server, see Installing and Configuring
Oracle WebLogic Server and Coherence.

Browsing the Installation Directory
The following directories are included in COHERENCE_HOME:

= bin-— This directory includes a set of common scripts for performing different
tasks, such as: starting a cache server, starting development tools, and performing
network tests. The scripts are provided in both Windows (. cmd) and UNIX-based
(.sh) formats.

= doc - This directory contains the Coherence Java API Reference and a link to the
Coherence documentation on the Oracle Technology Network (OTN). The
Coherence Java API Reference is distributed as a JAR file and must be extracted.
The JAR can also be imported into an IDE for easy access during development.

To extract the Coherence Java API Reference, execute the following command
from the /api directory (assuming that JAVA_HOME/bin is located on the
computer's PATH):

jar -xvf CoherenceJavaDoc-version.jar
= example — This directory contains a set of examples that demonstrate many

Coherence features and how to use the Coherence API. For detailed instructions
on building and running the examples, see Tutorial for Oracle Coherence.

s 1ib - This directory includes all delivered libraries. The coherence. jar library is
the main development and run-time library and is discussed in detail throughout
this documentation.

= plugins - This directory contains plug-ins for common integrations. Coherence
provides a plug-in for Maven and Java VisualVM. The Maven plug-ins are used to
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integrate Coherence as part of a Maven build process. For details about the
Coherence Maven plugins, see "Integration with Maven" on page 2-8. The Java
VisualVM plug-in used to provide Coherence monitoring. For details about the
Java VisualVM plug-in, see Managing Oracle Coherence.

Setting Environment Variables

The following system environment variables can be set, but they are not required to
run Coherence:

= JAVA_HOME — This variable is used when running the scripts that are included in the
COHERENCE_HOME/bin directory. The value of this variable is the full path to the
Java installation directory. If JAVA_HOME is not set, the scripts use the computer's
default Java installation. Set this variable to ensure that the scripts use a specific
Java version.

= COHERENCE_HOME — This variable is typically set as a convenience. The value of this
variable is the full path to the ORACLE_HOME/coherence directory.

Running Coherence for the First Time

The COHERENCE_HOME/bin directory includes scripts that are used during development
and testing and are provided as a design-time convenience. The cache-server script
starts a cache server using a default configuration. The coherence script starts a cache
factory instance using a default configuration. The cache factory instance includes a
command-line tool that is used to (among other things) create and interact with a
cache.

In this scenario, a basic cluster is created and then the command-line tool is used to
create and interact with a cache that is hosted in the cluster.

Create a Basic Cluster

In this step, a basic cluster is created that contains three separate Java processes: a
cache server and two cache factory instances. For simplicity, the three processes are
collocated on a single computer. The cache server, by default, is configured to store
backup data. The two cache factory instances, by default, are configured not to store
backup data. As each process is started, they automatically join and become cluster
members (also referred to as cluster nodes).

For this example, the Coherence out-of-box default configuration is slightly modified
to create a unique cluster which ensures that these cluster members do not attempt to
join an existing Coherence cluster that may be running on the network.

Note: The Coherence default behavior is to use multicast to find
cluster members. Coherence can be configured to use unicast if a
network does not allow the use of multicast. See "Using Well Known
Addresses" on page 7-9 for details.

To create a basic cluster:
1. Using a text editor, open the COHERENCE_HOME/bin/cache-server script.

2. Modify the java_opts variable to include the tangosol.coherence.cluster and
the tangosol.coherence.clusterport system properties as follows:

set java_opts="-Xms%memory% -Xmx%memory% -Dtangosol.coherence.cluster=cluster_
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Create a Cache

name -Dtangosol.coherence.clusterport=port"

Replace cluster_name and port with values that are unique for this cluster. For
example, use your name for the cluster name and the last four digits of your
phone number for the port.

Save and close the cache-server script.
Repeat steps 1 to 3 for the COHERENCE_HOME/bin/coherence script.

Run the cache-server script. The cache server starts and output is emitted that
provides information about this cluster member.

Run 2 instances of the coherence script. As each instance is started, output is
emitted that provides information about the respective cluster members. Each
instance returns a command prompt for the command-line tool.

In this step, a cache is created and hosted on the basic cluster. A simple string is
entered into the cache using the command-line tool of the first cache factory instance.
The string is then retrieved from the cache using the command-line tool of the second
cache factory instance. The example is simplistic and not very practical, but it does
quickly demonstrate the distributed nature of Coherence caches. Moreover, these steps
are typically performed directly using the Coherence APL

To create a cache:

1.

At the command prompt for either cache factory instance, create a cache named
Test using the cache command:

cache Test

At the command prompt, use the put command to place a simple string in the new
cache by entering a key/value pair (separated by a space):

put keyl Hello

The command returns and displays null. The put command always returns the

previous value for a given key. The null value is returned because this is the first
value entered for this key.

Switch to the other cache factory instance and from the command prompt create
the Test cache using the cache command:

cache Test

From this command prompt, retrieve the string in the cache using the get
command and entering the key name:

get keyl

The command returns and displays hello. Either cache factory process can add or
remove cache entries because the processes are part of the same cluster and
because the Test cache is known to all cluster members. In addition, since the

cache server is storing a backup of the cache data, either cache factory process (or
both) can be shutdown and the cache data persists.
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Integration with Maven

Maven is a build and dependency system that allows the configuration of project
dependencies, 3rd party dependencies and definition of a build lifecycle. Software
projects often use Maven to simplify and standardize their build process. For details
about Maven, see http://maven.apache.org/.

Oracle Middleware provides a plug-in that synchronizes an Oracle home directory
with a Maven repository and standardizes Maven usage and naming conventions. The
plug-in allows Coherence artifacts to be uploaded to a Maven repository, which
simplifies how the artifacts are consumed in development projects. For details about
setting up Maven and using the synchronization plug-in, see Developing Applications
Using Continuous Integration.

In addition, the Maven integration includes an archetype and packaging plug-in for a
Coherence Grid Archive (GAR). A Coherence GAR is a module type that is typically
used to deploy Coherence applications within a WLS domain. The Maven archetype
plug-in generates a GAR structure and provides example configuration files. The
packaging plug-in generates a GAR based on a project's contents and dependencies
and ensures that the dependencies, source, and configuration files are copied into the
GAR.

The Maven plug-in and configuration files for Coherence are located in the
COHERENCE_HOME/plugins directory. The Maven GAR plug-in and archetype are
installed in the enterprise repository as part of the synchronization plug-in. For
instructions on using the plug-in to incorporate Coherence into a build process, see
Developing Applications Using Continuous Integration.

Deinstalling Coherence

Coherence is deinstalled using the Oracle Fusion Middleware deinstaller. The
deinstaller allows you to select which components in a Coherence ORACLE_HOME
directory to deinstall and can also be used to completely remove a Coherence ORACLE_
HOME directory.

To deinstall Coherence using the deinstallation wizard:

1. Start the deinstaller using the Coherence ORACLE_HOME/oui/bin/deinstall.sh
script on UNIX-based platforms or the Coherence ORACLE_
HOME\oui\bin\deinstall.cmd script on Windows. A shortcut to the script is
available on Windows and is located in the Oracle program group on the start
menu. The Oracle Fusion Middleware Deinstaller starts and the Welcome screen
displays.

2. Click Next. The Deinstallation Summary screen displays and lists the features that
will be deinstalled.

3. Click Deinstall. The Deinstallation Progress screen displays and shows all tasks
that have succeeded and failed.

4. Click Next. The Deinstallation Complete screen displays and shows a summary of
the Deinstallation.

5. Click Finish to close the Oracle Fusion Middleware Deinstaller.

Note: Additional files in the ORACLE_HOME directory must be
manually deleted. On Windows, you must also manually delete the
Oracle program group on the Start menu.
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Understanding Configuration

This chapter describes each of the default configuration files that are distributed with
Coherence and details how applications and solutions override these files when
creating their own Coherence configurations.

This chapter includes the following sections:

s Overview of the Default Configuration Files

»  Specifying an Operational Configuration File

»  Specifying a Cache Configuration File

= Specifying a POF Configuration File

= Specifying Management Configuration Files

= Disabling Schema Validation

s Understanding the XML Override Feature

s Changing Configuration Using System Properties

Overview of the Default Configuration Files

The Coherence distribution includes a set of default XML configuration files that are
included within the COHERENCE_HOME\1ib\coherence. jar library. The easiest way to
inspect these files and their associated schemas is to extract the Coherence library to a
directory.

The configuration files provide a default setup that allows Coherence to be used
out-of-box with minimal changes. The files are for demonstration purposes only and
can be reused or changed as required for a particular application or solution. However,
the recommended approach is to provide configuration files that override the default
configuration files.

The default configuration files include:

» tangosol-coherence.xml — This files provides operational and run-time settings
and is used to create and configure cluster, communication, and data management
services. This file is typically referred to as the operational deployment descriptor.
The schema for this file is the coherence-operational-config.xsd file. See
Appendix A, "Operational Configuration Elements," for a complete reference of
the elements in the operational deployment descriptor.

» tangosol-coherence-override-dev.xml — This file overrides operational settings
in the tangosol-coherence.xml file when Coherence is started in developer mode.
By default, Coherence is started in developer mode and the settings in this file are
used. The settings in this file are suitable for development environments. The
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schema file for this override file and the schema for the operational deployment
descriptor are the same.

»s tangosol-coherence-override-eval.xml — This file overrides operational settings
in the tangosol-coherence.xml file when Coherence is started in evaluation
mode. The settings in this file are suitable for evaluating Coherence. The schema
file for this override file and the schema for the operational deployment descriptor
are the same.

» tangosol-coherence-override-prod.xml — This file overrides operational settings
in the tangosol-coherence.xml file when Coherence is started in production
mode. The settings in this file are suitable for production environments. The
schema file for this override file and the schema for the operational deployment
descriptor are the same.

m  coherence-cache-config.xml — This file is used to specify the various types of
caches which can be used within a cluster. This file is typically referred to as the
cache configuration deployment descriptor. The schema for this file is the
coherence-cache-config.xsd file. See Appendix B, "Cache Configuration
Elements," for a complete reference of the elements in this file.

m  coherence-pof-config.xml — This file is used to specify custom data types when
using Portable Object Format (POF) to serialize objects. This file is typically
referred to as the POF configuration deployment descriptor. The schema for this
file is the coherence-pof-config.xsd file. See Appendix C, "POF User Type
Configuration Elements," for a complete reference of the elements in this file.

= Management configuration files — A set of files that are used to configure
Coherence management reports. The files are located in the /reports directory
within coherence. jar. The files include a report group configuration files
(report-group.xml, the default), which refer to any number of report definition
files. Each report definition file results in the creation of a report file that displays
management information based on a particular set of metrics. The schema for
these files are the coherence-report-config.xsd file and the
coherence-report-group-config.xsd file, respectively. See Managing Oracle
Coherence for detailed information on using reports and a reference for the
elements in these configuration files.

Specifying an Operational Configuration File

The tangosol-coherence.xml operational deployment descriptor provides operational
and run-time settings and is used to create and configure cluster, communication, and
data management services. At run time, Coherence uses the first instance of
tangosol-coherence.xml that is found in the classpath.

The default operational deployment descriptor that is shipped with Coherence is
located in the root of the coherence. jar library. This file can be changed as required;
however, overriding this file is recommended when configuring the operational run
time. See "Understanding the XML Override Feature" on page 3-16 for detailed
information about the XML override feature.

This section includes the following topics:

= Using the Default Operational Override File

= Specifying an Operational Override File

s Defining Override Files for Specific Operational Elements

= Viewing Which Operational Override Files are Loaded

3-2 Oracle Fusion Middleware Developing Applications with Oracle Coherence



Specifying an Operational Configuration File

Refer to Part II, "Using Coherence Clusters" for detailed instructions on configuring
the operational run time.

Using the Default Operational Override File

Elements in the default tangosol-coherence.xml file are overridden by placing an
operational override file named tangosol-coherence-override.xml in the classpath
at run time. The structure of the override file and the operational deployment
descriptor are the same except that all elements are optional. The override file includes
only the elements that are being changed. Any missing elements are loaded from the
tangosol-coherence.xmnl file.

In general, using the operational override file provides the most comprehensive
method of configuring the operational run time and is used in both development and
production environments.

To use the default operational override file:
1. Create a file named tangosol-coherence-override.xml.
2. Edit the file and add any operational elements that are to be overridden.

The following example configures a cluster name and overrides the default cluster
name:

<?xml version='1.0'?>

<coherence xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-operational-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/
coherence-operational-config coherence-operational-config.xsd">
<cluster-config>
<member-identity>
<cluster-name system-property="tangosol.coherence.cluster">
MyCluster</cluster-name>
</member-identity>
</cluster-config>
</coherence>

3. Save and close the file.

4. Make sure the location of the operational override file is located in the classpath at
run time.

The following example demonstrates starting a cache server that uses an override
file that is located in COHERENCE_HOME.

java -cp COHERENCE_HOME; COHERENCE_HOME\lib\coherence.jar
com. tangosol .net.DefaultCacheServer

Tip: When using the cache-server and coherence scripts during
development, add the location of the
tangosol-coherence-override.xml file to the classpath using the
Java -cp argument in each of the scripts.

Specifying an Operational Override File

The tangosol.coherence.override system property specifies an operational override
file to be used instead of the default tangosol-coherence-override.xml file. The
structure of the specified file and the operational deployment descriptor are the same
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except that all elements are optional. Any missing elements are loaded from the
tangosol-coherence.xmnl file.

The tangosol.coherence.override system property provides an easy way to switch
between different operational configurations and is convenient during development
and testing.

To specify an operational override file:

1. Create a text file.

2. Edit the file and add any operational elements that are to be overridden.
The following example configures the multicast port number:

<?xml version='1.0'?>

<coherence xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-operational-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/
coherence-operational-config coherence-operational-config.xsd">
<cluster-config>
<multicast-listener>
<port system-property="tangosol.coherence.clusterport">3059</port>
</multicast-listener>
</cluster-config>
</coherence>

3. Save the file as an XML file and close the file.

4. Specify the name of the operational override file as a value of the
tangosol.coherence.override system property. If the file is not located in the
classpath, enter the full (or relative) path to the file and the name. The system
property also supports the use of a URL when specifying the location of an
operational override file.

The following example demonstrates starting a cache server and using an
operational override file that is named cluster.xml which is located in
COHERENCE_HOME.

java -Dtangosol.coherence.override=cluster.xml -cp COHERENCE_HOME; COHERENCE_
HOME\1ib\coherence.jar com.tangosol.net.DefaultCacheServer

Defining Override Files for Specific Operational Elements

Override files can be created to override the contents of specific operational elements.
The override files follow the same structure as the operational deployment descriptor
except that their root element must match the element that is to be overridden. See
"Defining Custom Override Files" on page 3-18 for detailed information on defining
override files for specific operational elements.

In general, override files for specific operational elements provides fine-grained
control over which portions of the operational deployment descriptor may be
modified and allows different configurations to be created for different deployment
scenarios.

To define override files for specific operational elements:

1. Create a tangosol-coherence-override.xml file as described in "Using the
Default Operational Override File" on page 3-3.
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2. Add an xml-override attribute to an element that is to be overridden. The value of
the xml-override attribute is the name of an override file.

The following example defines an override file named cluster-config.xml that is
used to override the <cluster-config> element.

<?xml version='1.0'?>

<coherence xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-operational-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/
coherence-operational-config coherence-operational-config.xsd">
<cluster-config xml-override="/cluster-config.xml">

</cluster-config>
</coherence>

3. Save and close the file.
4. Create a text file.

5. Edit the file and add an XML node that corresponds to the element that is to be
overridden. The XML root element must match the element that is to be
overridden.

Using the example from step 2, the following node is created to override the
<cluster-config> element and specifies a multicast join timeout.

<?xml version='1.0'?>

<cluster-config xmlns:xsi="http://www.w3.o0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-operational-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/
coherence-operational-config coherence-operational-config.xsd">
<multicast-listener>

<join-timeout-milliseconds>4000</join-timeout-milliseconds>

</multicast-listener>

</cluster-config>

6. Save the file as an XML file with the same name used in the xml-override
attribute.

7. Make sure the location of both override files are located in the classpath at run
time.

The following example demonstrates starting a cache server that uses override
files that are located in COHERENCE_HOME.

java -cp COHERENCE_HOME; COHERENCE_HOME\1lib\coherence.jar
com. tangosol .net.DefaultCacheServer

Viewing Which Operational Override Files are Loaded

The output for a Coherence node indicates the location and name of the operational
configuration files that are loaded at startup. The operational configuration messages
are the first messages to be emitted when starting a process. The output is especially
helpful when using multiple override files and is often useful when developing and
testing Coherence applications and solutions.

The following example output demonstrates typical messages that are emitted:

Loaded operational configuration from resource "jar:file:/D:/coherence/lib/
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coherence. jar!/tangosol-coherence.xml"

Loaded operational overrides from resource "jar:file:/D:/coherence/lib/
coherence. jar!/tangosol-coherence-override-dev.xml"

Loaded operational overrides from resource "file:/D:/coherence/
tangosol-coherence-override.xml"

Optional configuration override "/cluster-config.xml" is not specified

Optional configuration override "/custom-mbeans.xml" is not specified

The above output indicates that the operational deployment descriptor included in
coherence. jar was loaded and that settings in this file are overridden by two loaded
override files: tangosol-coherence-override-dev.xml and
tangosol-coherence-override.xml. In addition, two override files were defined for
specific operational elements but were not found or loaded at run time.

Specifying a Cache Configuration File

The coherence-cache-config.xml cache configuration deployment descriptor file is
used to specify the various types of caches that can be used within a cluster. At run
time, Coherence uses the first coherence-cache-config.xml file that is found in the
classpath. A sample coherence-cache-config.xml file is included with Coherence and
is located in the root of the coherence. jar library. The sample file is provided only for
demonstration purposes. It can be changed or reused as required; however, it is
recommended that a custom cache configuration deployment descriptor be created
instead of using the sample file.

Note:

s Itis recommended (although not required) that all cache server
nodes within a cluster use identical cache configuration
descriptors.

»s  Coherence requires a cache configuration deployment descriptor
to start. If the cache configuration deployment descriptor is not
found at run time, an error message indicates that there was a
failure loading the configuration resource and also provides the
name and location for the file that was not found.

This section includes the following topics:

s Using a Default Cache Configuration File

s Overriding the Default Cache Configuration File

s Using the Cache Configuration File System Property
s Viewing Which Cache Configuration File is Loaded

Refer to Part III, "Using Caches" for detailed instructions on configuring caches.

Using a Default Cache Configuration File

Coherence is configured out-of-box to use the first coherence-cache-config.xml file
that is found on the classpath. To use a coherence-cache-config.xml file, the file must
be located on the classpath and must precede the coherence. jar library; otherwise,
the sample coherence-cache-config.xnl file that is located in the coherence.jar is
used.

To use a default cache configuration file:
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Make a copy of the sample coherence-cache-config.xml file that is located in the
coherence.jar and save it to a different location. The cache definitions that are
included in the sample file are for demonstration purposes and are used as a
starting point for creating solution-specific cache configurations.

Ensure that the location where the coherence-cache-config.xml file is saved is in
the classpath at run time and that the location precedes the coherence. jar file in
the classpath.

The following example demonstrates starting a cache server that uses a
coherence-cache-config.xml cache configuration file that is located in
COHERENCE_HOME.

java -cp COHERENCE_HOME; COHERENCE_HOME\lib\coherence.jar
com. tangosol .net.DefaultCacheServer

Overriding the Default Cache Configuration File

The default name and location of the cache configuration deployment descriptor is
specified in the operational deployment descriptor within the
<configurable-cache-factory-config> element. This element can be overridden to
specify a different name an location to be used for the default cache configuration file.

To override the default cache configuration file:

1.

Make a copy of the default coherence-cache-config.xml cache configuration file
that is located in the coherence. jar and save it to a location with a different name.

Create a tangosol-coherence-override.xml file as described in "Using the
Default Operational Override File" on page 3-3.

Edit the operational override file and enter a
<configurable-cache-factory-config> node that specifies the name of the cache
configuration file created in step 1. If the cache configuration file is not located in
the classpath, enter the full (or relative) path to the file as well. The element also

supports the use of a URL when specifying the location of a cache configuration
file.

The following example specifies a cache configuration deployment descriptor
called MyConfig.xml.

<?xml version='1.0'?>

<coherence xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-operational-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/
coherence-operational-config coherence-operational-config.xsd">
<configurable-cache-factory-config>
<init-params>
<init-param>
<param-type>java.lang.String</param-type>
<param-value system-property="tangosol.coherence.cacheconfig">
MyConfig.xml</param-value>
</init-param>
</init-params>
</configurable-cache-factory-config>
</coherence>

4. Save and close the file.
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5. Ensure that the location of the operational override file is located in the classpath
at run time.

The following example demonstrates starting a cache server using an operational
override file and a custom cache configuration file that are located in COHERENCE_
HOME.

java -cp COHERENCE_HOME; COHERENCE_HOME\lib\coherence.jar
com. tangosol .net.DefaultCacheServer

Using the Cache Configuration File System Property

The tangosol.coherence.cacheconfig system property is used to specify a custom
cache configuration deployment descriptor to be used instead of the configured
default cache configuration deployment descriptor. The system property provides an
easy way to switch between different configurations and is convenient during
development and testing.

To specify a custom cache configuration file, enter the name of the file as a value of the
tangosol.coherence.cacheconfig system property. This is typically done as a -D Java
option when starting a Coherence node. If the file is not located in the classpath, enter
the full (or relative) path to the file and the name. The system property also supports
the use of a URL when specifying the location of a cache configuration file.

The following example starts a cache server and specifies a cache configuration
deployment descriptor called MyConfig.xml that is located in COHERENCE_HOME.

java -Dtangosol.coherence.cacheconfig=MyConfig.xml -cp COHERENCE_HOME; COHERENCE
HOME\1ib\coherence.jar com.tangosol.net.DefaultCacheServer

Viewing Which Cache Configuration File is Loaded

The output for a Coherence node indicates the location and name of the cache
configuration deployment descriptor that is loaded at startup. The configuration
message is the first message to display after the Coherence copyright text is emitted.
The output is especially helpful when developing and testing Coherence applications
and solutions.

The following example output demonstrates a cache configuration message which
indicates that a cache configuration deployment descriptor named Myconfig.xml was
loaded:

Loaded cache configuration from resource "file:/D:/coherence/Myconfig.xml"

Specifying a POF Configuration File

The pof-config.xml POF configuration deployment descriptor file is used to specify
custom user types when using Portable Object Format (POF) for serialization. At run
time, Coherence uses the first pof-config.xml file that is found in the classpath.
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Note:

s Itis recommended that all nodes within a cluster use identical
POF configuration deployment descriptors.

= A POF configuration deployment descriptor is only loaded if the
POF serializer is either configured as part of a cache scheme or
configured globally for all cache schemes. The default
coherence-cache-config.xml provides an example cache scheme
that defines the POF serializer, but it is commented out by default.

This section includes the following topics:

s Opverriding the Default POF Configuration File

= Using the POF Configuration File System Property
s Combining Multiple POF Configuration Files

= Viewing Which POF Configuration Files are Loaded

Refer to Chapter 20, "Using Portable Object Format" for detailed instructions on
configuring POF user types.

Overriding the Default POF Configuration File

The default pof-config.xml POF configuration file is located in the root of the
coherence. jar library. Coherence is configured out-of-box to use the first
pof-config.xml file that is found on the classpath. To use a different pof-config.xml
file, the file must be located on the classpath and must precede the coherence. jar
library; otherwise, the default pof-config.xml file that is located in the coherence. jar
library is used.

The POF configuration file should be customized for a particular application. The
default POF configuration file references the coherence-pof-config.xml file. This is
where the Coherence specific user types are defined and should always be included
when creating a POF configuration file.

To override the Default POF Configuration File:
1. Create an XML file.

2. Edit the file and create a <pof-config> node that includes the default Coherence
POF user types:

<?xml version="1.0"?>

<pof-config xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-pof-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/coherence-pof-config
coherence-pof-config.xsd">
<user-type-list>

<include>coherence-pof-config.xml</include>

</user-type-list>

</pof-config>

3. Save the file as pof-config.xml and close the file.

4. Ensure that the location of the POF configuration file is located in the classpath at
run time.
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The following example demonstrates starting a cache server and using a POF
configuration file that is located in COHERENCE_HOME.

java -cp COHERENCE_HOME; COHERENCE_HOME\lib\coherence.jar
com. tangosol .net.DefaultCacheServer

Using the POF Configuration File System Property

The tangosol.pof.config system property is used to specify a custom POF
configuration deployment descriptor to be used instead of the default pof-config.xml
file. The system property provides an easy way to switch between different
configurations and is convenient during development and testing.

To specify a custom POF configuration file:
1. Create an XML file.

2. Edit the file and create a <pof-config> node that includes the default Coherence
POF user types:

<?xml version="1.0"?>

<pof-config xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-pof-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/coherence-pof-config
coherence-pof-config.xsd">
<user-type-list>

<include>coherence-pof-config.xml</include>

</user-type-list>

</pof-config>

3. Save and close the file.

4. Enter the name of the file as a value of the tangosol.pof.config system property.
This is typically done as a -D Java option when starting a Coherence node. If the
file is not located in the classpath, enter the full (or relative) path to the file and the
name. The system property also supports the use of a URL when specifying the
location of a POF configuration file.

The following example starts a cache server and specifies a POF configuration
deployment descriptor called MyPOF . xml that is located in COHERENCE_HOME.

java -Dtangosol.pof.config=MyPOF.xml -cp COHERENCE_HOME; COHERENCE
HOME\1ib\coherence.jar com.tangosol.net.DefaultCacheServer

Combining Multiple POF Configuration Files

The <include> element is used within a POF configuration deployment descriptor to
include user types that are defined in different POF configuration deployment
descriptors. This allows user types to be organized in meaningful ways, such as by
application or development group.

Note: When combining multiple POF configuration files, each user
type that is defined must have a unique <type-id>. If no type
identifier is included, then the type identifiers are based on the order
in which the user types appear in the composite configuration file.
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To combine multiple POF configuration files:
1. Open an existing POF configuration file that is being loaded at startup.

2. Add an <include> element whose value is the name of a POF configuration file. If
the file is not located in the classpath, enter the full (or relative) path to the file and
the name. A URL can also be used to locate the file.

The following example combines two POF configuration files in addition to the
default Coherence POF configuration file:

<?xml version='1.0'?>

<pof-config xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-pof-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/coherence-pof-config
coherence-pof-config.xsd">
<user-type-list>
<include>coherence-pof-config.xml</include>
<include>hr-pof-config.xml</include>
<include>crm-pof-config.xml</include>
</user-type-list>
</pof-config>

3. Save and close the file.

4. If required, ensure that the location of the POF configuration files are located in
the classpath at run time.

The following example demonstrates starting a cache server that uses POF
configuration files that are located in COHERENCE_HOME.

java -cp COHERENCE_HOME; COHERENCE_HOME\lib\coherence.jar
com. tangosol .net.DefaultCacheServer

Viewing Which POF Configuration Files are Loaded

The output for a Coherence node indicates the location and name of the POF
configuration deployment descriptors that are loaded at startup. The configuration
messages are among the messages that display after the Coherence copyright text is
emitted and are associated with the cache service that is configured to use POF. The
output is especially helpful when developing and testing Coherence applications and
solutions.

The following example output demonstrates POF configuration messages which
indicate that four POF configuration deployment descriptors were loaded:

Loading POF configuration from resource "file:/D:/coherence/my-pof-config.xml"
Loading POF configuration from resource
"file:/D:/coherence/coherence-pof-config.xml"

Loading POF configuration from resource "file:/D:/coherence/hr-pof-config.xml"
Loading POF configuration from resource "file:/D:/coherence/crm-pof-config.xml"

Specifying Management Configuration Files

There are several different configuration files that are used to configure management.
These include:

= report group configuration file — A report group configuration file is used to list
the name and location of report definition files and the output directory where
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reports are written. The name and location of this file is defined in the operational
deployment descriptor. By default, the report-group.xml file is used and is
located in the /reports directory of the coherence. jar. Additional report group
configuration file are provided and custom report group files can be created as
required.

= report configuration files — A report configuration file defines a report and results
in the creation of a report file that displays management information for a
particular set of metrics. Report configuration files must be referenced in a report
group configuration file to be used at run time. The default report configuration
files are located in the /reports directory of the coherence. jar and are referenced
by the default report group configuration file. Custom report configuration files
can be created as required.

= custom-mbeans.xml — This file is the default MBean configuration override file and
is used to define custom MBeans (that is, application-level MBeans) within the
Coherence J]MX management and monitoring framework. This allows any
application-level MBean to be managed and monitored from any node within the
cluster. Custom MBeans can be defined within the operational override file.
However, the MBean configuration override file is typically used instead.

This section includes the following topics:

s Specifying a Custom Report Group Configuration File

= Specifying an MBean Configuration File

= Viewing Which Management Configuration Files are Loaded

See Managing Oracle Coherence for detailed instructions on managing Coherence.

Specifying a Custom Report Group Configuration File

The name and location of the default report group configuration file is specified in the
operational configuration deployment descriptor within the <management-config>
node. A custom report group configuration file can be specified by either using an
operational override file or a system property.

Note: The report group configuration file is only loaded if JMX
management is enabled. The examples in this section demonstrate
enabling JMX management on nodes that host an MBean server.

Overriding the Default Report Group Configuration File

The name and location of a custom report group configuration file can be specified
using an operational override file. This mechanism overrides the default name and
location of the report group configuration file.

To override the default report group configuration file:
1. Create an XML file.

2, Edit the file and create a <report-group> node as follows. This example configures
a single report.

<?xml version='1.0'?>
<report-group xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-report-group-config"

xsi:schemalocation="http://xmlns.oracle.com/coherence/
coherence-report-group-config coherence-report-group-config.xsd">

3-12 Oracle Fusion Middleware Developing Applications with Oracle Coherence



Specifying Management Configuration Files

<frequency>1m</frequency>
<output-directory>./</output-directory>
<report-list>
<report-config>
<location>reports/report-node.xml</location>
</report-config>
</report-list>
</report-group>

Save and close the file.

Create a tangosol-coherence-override.xmnl file as described in "Using the
Default Operational Override File" on page 3-3.

Edit the file and enter a <management-config> node that specifies the name of the
report group configuration file. If the report group configuration file is not located
in the classpath, enter the full (or relative) path to the file as well. The element also
supports the use of a URL when specifying the location of a report group
configuration file.

The following example enables JMX management and specifies a report group
configuration deployment descriptor called my-group.xml.

<?xml version='1.0'?>

<coherence xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://xmlns.oracle.com/coherence/coherence-operational-config"
xsi:schemalocation="http://xmlns.oracle.com/coherence/
coherence-operational-config coherence-operational-config.xsd">
<management-config>
<managed-nodes system-property="tangosol.coherence.management">
all</managed-nodes>
<reporter>
<configuration system-property="tangosol.coherence.management.report.
configuration">my-group.xml</configuration>
</reporter>
</management-config>
</coherence>

Save and close the file.

Ensure that the location of the operational override file is located in the classpath
at run time.

The following example demonstrates starting a cache server using an operational
override file and a report group configuration file that are located in COHERENCE_
HOME.

java -cp COHERENCE_HOME; COHERENCE_HOME\lib\coherence.jar
com. tangosol .net.DefaultCacheServer

Using the Report Group Configuration File System Property

The tangosol.coherence.management.report.configuration system property is
used to specify a custom report group configuration file to be used instead of the
default report-group.xml file. The system property provides an easy way to switch
between different configurations and is convenient during development and testing.

To specify a custom report group configuration file, enter the name of the file as a
value of the tangosol.coherence.management . report.configuration system
property. This is typically done as a -D Java option when starting a Coherence node. If
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the file is not located in the classpath, enter the full (or relative) path to the file and the
name. The system property also supports the use of a URL when sp