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Chapter 1. Introduction

Welcome to the official Infinispan user guide. This comprehensive document will guide you
through every last detail of Infinispan. Because of this, it can be a poor starting point if you are new
to Infinispan.

Q For newbies, starting with the Getting Started Guide or one of the Quickstarts is
probably a better bet.

The Frequently Asked Questions and Glossary are also useful documents to have alongside this user
guide.

1.1. What is Infinispan ?

Infinispan is a distributed in-memory key/value data store with optional schema, available under
the Apache License 2.0. It can be used both as an embedded Java library and as a language-
independent service accessed remotely over a variety of protocols (Hot Rod, REST, Memcached and
WebSockets). It offers advanced functionality such as transactions, events, querying and distributed
processing as well as numerous integrations with frameworks such as the JCache API standard, CD],
Hibernate, WildFly, Spring Cache, Spring Session, Lucene, Spark and Hadoop.

1.2. Why use Infinispan ?

1.2.1. As alocal cache

The primary use for Infinispan is to provide a fast in-memory cache of frequently accessed data.
Suppose you have a slow data source (database, web service, text file, etc): you could load some or
all of that data in memory so that it’s just a memory access away from your code. Using Infinispan
is better than using a simple ConcurrentHashMap, since it has additional useful features such as
expiration and eviction.

1.2.2. As a clustered cache

If your data doesn’t fit in a single node, or you want to invalidate entries across multiple instances
of your application, Infinispan can scale horizontally to several hundred nodes.

1.2.3. As a clustering building block for your applications

If you need to make your application cluster-aware, integrate Infinispan and get access to features
like topology change notifications, cluster communication and clustered execution.

1.2.4. As a remote cache

If you want to be able to scale your caching layer independently from your application, or you need
to make your data available to different applications, possibly even using different languages /
platforms, use Infinispan Server and its various clients.


../getting_started/getting_started.html
http://www.infinispan.org/documentation
../faqs/faqs.html
../glossary/glossary.html

1.2.5. As a data grid

Data you place in Infinispan doesn’t have to be temporary: use Infinispan as your primary store
and use its powerful features such as transactions, notifications, queries, distributed execution,
distributed streams, analytics to process data quickly.

1.2.6. As a geographical backup for your data

Infinispan supports replication between clusters, allowing you to backup your data across
geographically remote sites.



Chapter 2. Configuration

Infinispan offers both declarative and programmatic configuration.

Declarative configuration comes in a form of XML document that adheres to a provided Infinispan
configuration XML schema.

Every aspect of Infinispan that can be configured declaratively can also be configured
programmatically In fact, declarative configuration, behind the scenes, invokes programmatic
configuration API as the XML configuration file is being processed. One can even use a combination
of these approaches. For example, you can read static XML configuration files and at runtime
programmatically tune that same configuration. Or you can use a certain static configuration
defined in XML as a starting point or template for defining additional configurations in runtime.

There are two main configuration abstractions in Infinispan: global and cache.

Global configuration

Global configuration defines global settings shared among all cache instances created by a single
EmbeddedCacheManager. Shared resources like thread pools, serialization/marshalling settings,
transport and network settings, JMX domains are all part of global configuration.

Cache configuration

Cache configuration is specific to the actual caching domain itself: it specifies eviction, locking,
transaction, clustering, persistence etc. You can specify as many named cache configurations as you
need. One of these caches can be indicated as the default cache, which is the cache returned by the
CacheManager.getCache() API, whereas other named caches are retrieved via the
CacheManager.getCache(String name) APIL

Whenever they are specified, named caches inherit settings from the default cache while additional
behavior can be specified or overridden. Infinispan also provides a very flexible inheritance
mechanism, where you can define a hierarchy of configuration templates, allowing multiple caches
to share the same settings, or overriding specific parameters as necessary.

Embedded and Server configuration use different schemas, but we strive to
maintain them as compatible as possible so that you can easily migrate between
the two.

2.1. Configuring caches declaratively

One of the major goals of Infinispan is to aim for zero configuration. A simple XML configuration
file containing nothing more than a single infinispan element is enough to get you started. The
configuration file listed below provides sensible defaults and is perfectly valid.

infinispan.xml

<infinispan />


http://www.infinispan.org/schemas/infinispan-config-9.1.xsd
https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/manager/EmbeddedCacheManager.html

However, that would only give you the most basic, local mode, non-clustered cache manager with
no caches. Non-basic configurations are very likely to use customized global and default cache
elements.

Declarative configuration is the most common approach to configuring Infinispan cache instances.
In order to read XML configuration files one would typically construct an instance of
DefaultCacheManager by pointing to an XML file containing Infinispan configuration. Once the
configuration file is read you can obtain reference to the default cache instance.

EmbeddedCacheManager manager = new DefaultCacheManager("my-config-file.xml");
Cache defaultCache = manager.getCache();

or any other named instance specified in my-config-file.xml.
Cache someNamedCache = manager.getCache("someNamedCache");

The name of the default cache is defined in the <cache-container> element of the XML configuration
file, and additional caches can be configured using the <local-cache><distributed-cache>
,<invalidation-cache> or <replicated-cache> elements.

The following example shows the simplest possible configuration for each of the cache types
supported by Infinispan:

<infinispan>
<cache-container default-cache="local">
<transport cluster="mycluster"/>
<local-cache name="local"/>
<invalidation-cache name="invalidation" mode="SYNC"/>
<replicated-cache name="repl-sync" mode="SYNC"/>
<distributed-cache name="dist-sync" mode="SYNC"/>
</cache-container>
</infinispan>

2.1.1. Cache configuration templates

As mentioned above, Infinispan supports the notion of configuration templates. These are full or
partial configuration declarations which can be shared among multiple caches or as the basis for
more complex configurations.

The following example shows how a configuration named local-template is used to define a cache
named local.



<infinispan>
<cache-container default-cache="local">
<!-- template confiqurations -->
<local-cache-configuration name="local-template">
<expiration interval="10000" 1ifespan="10" max-idle="10"/>
</local-cache-configuration>

<!-- cache definitions -->
<local-cache name="1local" configuration="1ocal-template" />
</cache-container>
</infinispan>

Templates can inherit from previously defined templates, augmenting and/or overriding some or
all of the configuration elements:

<infinispan>
<cache-container default-cache="local">
<!-- template confiqurations -->
<local-cache-configuration name="base-template">
<expiration interval="10000" 1ifespan="10" max-idle="10"/>
</local-cache-configuration>

<local-cache-configuration name="extended-template" configuration="base-

template">
<expiration lifespan="20"/>
<memory>
<object size="2000"/>
</memory>

</local-cache-configuration>

<!-- cache definitions -->
<local-cache name="local" configuration="base-template" />
<local-cache name="local-bounded" configuration="extended-template" />
</cache-container>
</infinispan>

In the above example, base-template defines a local cache with a specific expiration configuration.
The extended-template configuration inherits from base-template, overriding just a single parameter
of the expiration element (all other attributes are inherited) and adds a memory element. Finally,
two caches are defined: local which uses the base-template configuration and local-bounded which
uses the extended-template configuration.

Be aware that for multi-valued elements (such as properties) the inheritance is
A additive, i.e. the child configuration will be the result of merging the properties
from the parent and its own.



2.1.2. Declarative configuration reference

For more details on the declarative configuration schema, refer to the configuration reference. If
you are using XML editing tools for configuration writing you can use the provided Infinispan
schema to assist you.

2.2. Configuring caches programmatically

Programmatic Infinispan configuration 1is centered around the CacheManager and
ConfigurationBuilder API. Although every single aspect of Infinispan configuration could be set
programmatically, the most usual approach is to create a starting point in a form of XML
configuration file and then in runtime, if needed, programmatically tune a specific configuration to
suit the use case best.

EmbeddedCacheManager manager = new DefaultCacheManager("my-config-file.xml");
Cache defaultCache = manager.getCache();

Let’s assume that a new synchronously replicated cache is to be configured programmatically. First,
a fresh instance of Configuration object is created using ConfigurationBuilder helper object, and the
cache mode is set to synchronous replication. Finally, the configuration is defined/registered with a
manager.

Configuration ¢ = new ConfigurationBuilder().clustering().cacheMode(CacheMode
.REPL_SYNC) .build();

String newCacheName = "repl";
manager .defineConfiguration(newCacheName, c);
Cache<String, String> cache = manager.getCache(newCacheName);

The default cache configuration (or any other cache configuration) can be used as a starting point
for creation of a new cache. For example, lets say that infinispan-config-file.xml specifies a
replicated cache as a default and that a distributed cache is desired with a specific L1 lifespan while
at the same time retaining all other aspects of a default cache. Therefore, the starting point would
be to read an instance of a default Configuration object and use ConfigurationBuilder to construct
and modify cache mode and L1 lifespan on a new Configuration object. As a final step the
configuration is defined/registered with a manager.

EmbeddedCacheManager manager = new DefaultCacheManager("infinispan-config-file.xml");
Configuration dcc = manager.getDefaultCacheConfiguration();

Configuration ¢ = new ConfigurationBuilder().read(dcc).clustering().cacheMode
(CacheMode.DIST_SYNC).11().1lifespan(60000L).build();

String newCacheName = "distributedWithL1";
manager .defineConfiguration(newCacheName, c);
Cache<String, String> cache = manager.getCache(newCacheName);


http://docs.jboss.org/infinispan/9.1/configdocs
http://infinispan.org/schemas/infinispan-config-9.1.xsd

As long as the base configuration is the default named cache, the previous code works perfectly
fine. However, other times the base configuration might be another named cache. So, how can new
configurations be defined based on other defined caches? Take the previous example and imagine
that instead of taking the default cache as base, a named cache called "replicatedCache" is used as
base. The code would look something like this:

EmbeddedCacheManager manager = new DefaultCacheManager("infinispan-config-file.xml");
Configuration rc = manager.getCacheConfiguration("replicatedCache");

Configuration ¢ = new ConfiqurationBuilder().read(rc).clustering().cacheMode(
CacheMode .DIST_SYNC).11().1lifespan(60000L).build();

String newCacheName = "distributedWithL1";
manager .defineConfiguration(newCacheName, c);
Cache<String, String> cache = manager.getCache(newCacheName);

Refer to CacheManager , ConfigurationBuilder , Configuration , and GlobalConfiguration javadocs
for more details.

2.2.1. ConfigurationBuilder Programmatic Configuration API

While the above paragraph shows how to combine declarative and programmatic configuration,
starting from an XML configuration is completely optional. The ConfigurationBuilder fluent
interface style allows for easier to write and more readable programmatic configuration. This
approach can be used for both the global and the cache level configuration. GlobalConfiguration
objects are constructed using GlobalConfigurationBuilder while Configuration objects are built
using ConfigurationBuilder. Let’s look at some examples on configuring both global and cache level
options with this API:

One of the most commonly configured global option is the transport layer, where you indicate how
an Infinispan node will discover the others:

GlobalConfiguration globalConfig = new GlobalConfigurationBuilder().transport()
.defaultTransport()
.clusterName("qga-cluster")
.addProperty("configurationFile", "jgroups-tcp.xml")
.machineId("qa-machine").rackId("qa-rack")
.build();

Sometimes you might also want to enable collection of global JMX statistics at cache manager level
or get information about the transport. To enable global JMX statistics simply do:

GlobalConfiguration globalConfig = new GlobalConfigurationBuilder()
.globalJmxStatistics()
.enable()
.build();


https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/manager/CacheManager.html
https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/configuration/cache/ConfigurationBuilder.html
https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/configuration/cache/Configuration.html
https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/configuration/global/GlobalConfiguration.html
https://docs.jboss.org/infinispan/9.1/apidocs/jmxComponents.html

Please note that by not enabling (or by explicitly disabling) global JMX statistics your are just
turning off statistics collection. The corresponding MBean is still registered and can be used to
manage the cache manager in general, but the statistics attributes do not return meaningful values.

Further options at the global JMX statistics level allows you to configure the cache manager name
which comes handy when you have multiple cache managers running on the same system, or how
to locate the JMX MBean Server:

GlobalConfiguration globalConfig = new GlobalConfigurationBuilder()
.globalJmxStatistics()
.cacheManagerName("SalesCacheManager")
.mBeanServerLookup(new JBossMBeanServerLookup())
.build();

Some of the Infinispan features are powered by a group of the thread pool executors which can
also be tweaked at this global level. For example:

GlobalConfiguration globalConfig = new GlobalConfigurationBuilder()
.replicationQueueThreadPool()
.threadPoolFactory(ScheduledThreadPoolExecutorFactory.create())
.build();

You can not only configure global, cache manager level, options, but you can also configure cache
level options such as the cluster mode:

Configuration config = new ConfigurationBuilder()
.clustering()
.cacheMode(CacheMode.DIST_SYNC)
.sync()
L11() . lifespan(25000L)
.hash().numOwners(3)
.build();

Or you can configure eviction and expiration settings:

Configuration config = new ConfigurationBuilder()
.memory()
.S1ze(20000)
.expiration()
.wakeUpInterval(5000L)
.maxIdle(120000L)
.build();

An application might also want to interact with an Infinispan cache within the boundaries of JTA
and to do that you need to configure the transaction layer and optionally tweak the locking settings.
When interacting with transactional caches, you might want to enable recovery to deal with



transactions that finished with an heuristic outcome and if you do that, you will often want to
enable JMX management and statistics gathering too:

Configuration config = new ConfigurationBuilder()

.locking()
.concurrencylLevel(10000).isolationLevel(IsolationLevel.REPEATABLE_READ)
.lockAcquisitionTimeout(12000L).useLockStriping(false).writeSkewCheck(true)
.versioning().enable().scheme(VersioningScheme.SIMPLE)

.transaction()
.transactionManagerLookup(new GenericTransactionManagerLookup())
.recovery()

.jmxStatistics()

.build();

Configuring Infinispan with chained cache stores is simple too:

Configuration config = new ConfigurationBuilder()
.persistence().passivation(false)
.addSingleFileStore().location("/tmp").async().enable()
.preload(false).shared(false).threadPoolSize(20).build();

2.2.2. Advanced programmatic configuration

The fluent configuration can also be used to configure more advanced or exotic options, such as
advanced externalizers:

GlobalConfiguration globalConfig = new GlobalConfigurationBuilder()
.serialization()
.addAdvancedExternalizer(998, new PersonExternalizer())
.addAdvancedExternalizer (999, new AddressExternalizer())
.build();

Or, add custom interceptors:

Configuration config = new ConfigurationBuilder()
.customInterceptors().addInterceptor()
.interceptor(new FirstInterceptor()).position(InterceptorConfiguration.Position
.FIRST)
.interceptor(new LastInterceptor()).position(InterceptorConfiguration.Position
.LAST)
.interceptor(new FixPositionInterceptor()).index(8)
.interceptor(new AfterInterceptor()).after(NonTransactionallockingInterceptor
.class)
.interceptor(new BeforeInterceptor()).before(Calllnterceptor.class)
.build();



For information on the individual configuration options, please check the configuration guide .

2.3. Configuration Migration Tools

The configuration format of Infinispan has changed since version 6.0 in order to align the
embedded schema with the one used by the server. For this reason, when upgrading to Infinispan
7.x or later, you should use the configuration converter included in the all distribution. Simply
invoke it from the command-line passing the old configuration file as the first parameter and the
name of the converted file as the second parameter.

To convert on Unix/Linux/macOS:
bin/config-converter.sh oldconfig.xml newconfig.xml
on Windows:

bin\config-converter.bat oldconfig.xml newconfig.xml

Q If you wish to help write conversion tools from other caching systems, please
contact infinispan-dev.

2.4. Clustered Configuration

Infinispan uses JGroups for network communications when in clustered mode. Infinispan ships
with pre-configured JGroups stacks that make it easy for you to jump-start a clustered configuration.

2.4.1. Using an external JGroups file

If you are configuring your cache programmatically, all you need to do is:

GlobalConfiguration gc = new GlobalConfiqurationBuilder()
.transport().defaultTransport()
.addProperty("configurationFile", "jgroups.xml")
.build();

and if you happen to use an XML file to configure Infinispan, just use:
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http://docs.jboss.org/infinispan/9.1/configdocs/
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http://www.jgroups.org

<infinispan>
<jgroups>
<stack-file name="external-file" path="jgroups.xml"/>
</jgroups>
<cache-container default-cache="replicatedCache">
<transport stack="external-file" />
<replicated-cache name="replicatedCache"/>
</cache-container>

</infinispan>

In both cases above, Infinispan looks for jgroups.xml first in your classpath, and then for an
absolute path name if not found in the classpath.

2.4.2. Use one of the pre-configured JGroups files

Infinispan ships with a few different JGroups files (packaged in infinispan-core.jar) which means
they will already be on your classpath by default. All you need to do is specify the file name, e.g.,
instead of jgroups.xml above, specify /default-configs/default-jgroups-tcp.xml.

The configurations available are:

* default-jgroups-udp.xml - Uses UDP as a transport, and UDP multicast for discovery. Usually
suitable for larger (over 100 nodes) clusters or if you are using replication or invalidation.
Minimises opening too many sockets.

* default-jgroups-tcp.xml - Uses TCP as a transport and UDP multicast for discovery. Better for
smaller clusters (under 100 nodes) only if you are using distribution, as TCP is more efficient as
a point-to-point protocol

¢ default-jgroups-ec2.xml - Uses TCP as a transport and S3_PING for discovery. Suitable on
Amazon EC2 nodes where UDP multicast isn’t available.

* default-jgroups-kubernetes.xml - Uses TCP as a transport and KUBE_PING for discovery.
Suitable on Kubernetes and OpenShift nodes where UDP multicast is not always available.

Tuning JGroups settings

The settings above can be further tuned without editing the XML files themselves. Passing in
certain system properties to your JVM at startup can affect the behaviour of some of these settings.
The table below shows you which settings can be configured in this way. E.g.,

$ java -cp ... -Djgroups.tcp.port=1234 -Djgroups.tcp.address=10.11.12.13

Table 1. default-jgroups-udp.xml

System Property Description Default Required?
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#replicated_mode
#invalidation_mode
#distribution_mode
http://jgroups.org/manual/index.html#_s3_ping
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https://github.com/jgroups-extras/jgroups-kubernetes
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jgroups.udp.mcast_add
r

jgroups.udp.mcast_port

jgroups.udp.ip_ttl

IP address to use for 228.6.7.8
multicast (both for
communications and

discovery). Must be a

valid Class D IP

address, suitable for IP

multicast.

Port to use for 46655
multicast socket

Specifies the time-to- 2
live (TTL) for IP

multicast packets. The
value here refers to the
number of network

hops a packet is

allowed to make before

it is dropped

Table 2. default-jgroups-tcp.xml

System Property

jeroups.tcp.address

jgroups.tcp.port

jgroups.udp.mcast_add
r

jgroups.udp.mcast_port

jgroups.udp.ip_ttl

Description Default

IP address to use for 127.0.0.1
the TCP transport.

Port to use for TCP 7800
socket

IP address to use for 228.6.7.8
multicast (for

discovery). Must be a

valid Class D IP

address, suitable for IP

multicast.

Port to use for 46655
multicast socket

Specifies the time-to- 2
live (TTL) for IP

multicast packets. The
value here refers to the
number of network

hops a packet is

allowed to make before

it is dropped

Table 3. default-jgroups-ec2.xml

System Property

jgroups.tcp.address

12

Description Default

IP address to use for 127.0.0.1
the TCP transport.

No

No

No

Required?

No

No

No

No

No

Required?

No


http://compnetworking.about.com/od/workingwithipaddresses/l/aa042400b.htm
http://compnetworking.about.com/od/workingwithipaddresses/l/aa042400b.htm

jgroups.tcp.port

jgroups.s3.access_key

jgroups.s3.secret_access
_key

jeroups.s3.bucket

Port to use for TCP 7800
socket

The Amazon S3 access
key used to access an
S3 bucket

The Amazon S3 secret
key used to access an
S3 bucket

Name of the Amazon S3
bucket to use. Must be
unique and must
already exist

Table 4. default-jgroups-kubernetes.xml

System Property

jgroups.tcp.address

jgroups.tcp.port

Description Default

IP address to use for ethO
the TCP transport.

Port to use for TCP 7800
socket

2.4.3. Further reading

JGroups also supports more system property overrides, details of which can be found on this page:

SystemProps

No

No

No

No

Required?

No

No

In addition, the JGroups configuration files shipped with Infinispan are intended as a jumping off

point to getting something up and running, and working. More often than not though, you will
want to fine-tune your JGroups stack further to extract every ounce of performance from your
network equipment. For this, your next stop should be the JGroups manual which has a detailed

section on configuring each of the protocols you see in a JGroups configuration file.
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http://www.jgroups.org/manual4/index.html#SystemProperties
http://jgroups.org/manual/html/protlist.html
http://jgroups.org/manual/html/protlist.html

Chapter 3. The CacheManager API

Infinispan provides the EmbeddedCacheManager, as mentioned in the configuration section, as the API
for exposing various operations related to the Infinispan cache container and its supporting
elements. This section is to go over some of these pieces as well as when you may need to use them.

3.1. Clustering Information

The EmbeddedCacheManager has quite a few methods to provide information as to how the cluster is
operating. The following methods only really make sense when being used in a clustered
environment (that is when a Transport is configured).

3.1.1. Member Information

When you are using a cluster it is very important to be able to find information about membership
in the cluster including who is the owner of the cluster.

getMembers

The getMembers() method returns all of the nodes in the current cluster.

getCoordinator

The getCoordinator() method will tell you which one of the members is the coordinator of the
cluster. For most intents you shouldn’t need to care who the coordinator is. You can use
isCoordinator method directly to see if the local node is the coordinator as well.

3.1.2. Other methods

getTransport

This method provides you access to the underlying Transport that is used to send messages to other
nodes. In most cases a user wouldn’t ever need to go to this level, but if you want to get Transport
specific information (in this case JGroups) you can use this mechanism.

getStats

The stats provided here are coalesced from all of the active caches in this manager. These stats can
be useful to see if there is something wrong going on with your cluster overall.

3.2. Cluster Executor

The cache manager comes with a nice utility that allows you to execute arbitrary code in the
cluster. Note this is unlike the Distributed Execution Service as this requires no Cache to be used.
This cluster executor can be retrieved by calling executor() of the EmbeddedCacheManager.

This manager was built specifically using Java 8 and such has functional APIs in mind, thus all
methods take a functional inteface as an argument. Also since these arguments will be sent to other
nodes they need to be serializable. We even used a nice trick to ensure our lambdas are
immediately Serializable. That is by having the arguments implement both Serializable and the
real argument type (ie. Runnable or Function). The JRE will pick the most specific class when
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https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/manager/EmbeddedCacheManager.html#getMembers--
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https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/manager/EmbeddedCacheManager.html#getStats--
https://docs.jboss.org/infinispan/9.1/apidocs/org/infinispan/manager/ClusterExecutor.html

determining which method to invoke, so in that case your lambdas will always be serializable.

Below you will see an example of how to use the new executor.

3.2.1. Example: Dynamically Start and Stop Clustered Cache

This example shows how you can use the ClusterExecutor to dynamically start and stop a cache.

Non-Clustered

Start  start/stop cache in non-clustered mode is simple. You <can use
EmbeddedCacheManager.defineConfiguration(cacheName, configuration) to define a cache, and then
call EmbeddedCacheManager.getCache(cacheName).

If you don’t define a specific configuration for the cache and directly call
EmbeddedCacheManager.getCache(...) , then a new cache would be created with default
configurations.

To stop a cache, call EmbeddedCacheManager.remove(cacheName)

Clustered

To start a clustered cache, you’ll need to do the above on every clustered node, while making sure
the cache mode is clustered, of course.

You can start the cache by calling EmbeddedCacheManager.getCache(...) To do this on every single
node though, you could write your own service to do that, or with JMX, or use the ClusterExecutor.

StartCache.java

EmbeddedCacheManager manager = null;
String cacheName = "start-this-cache";
manager .executor().submitConsumer(localManager -> {
localManager.getCache(cacheName);
return null;
}, (address, value, throwable) -> {
if (throwable !'= null) {
log.fatal("Cache startup encountered exception on node

+ address, t);
}
}).join();

The first argument is a Function that when invoked will pass the EmbeddedCacheManager local to each
node. Normally this also allows for a return value to be sent back, but unfortunately a Cache
instance is not serializable so we can’t send that back to the calling node. Thus we have to return
null. In this case the second argument TriConsumer would be called back for each node and will
contain who this response is from (address), the return value (if there was one, in our case this is
always null), and a throwable if a problem occurred. The value and throwable variables will never
both be non null. That is if the throwable is non null the value will always be null. Lastly this
returns a CompletableFuture that will be complete after all of the node’s responses have been fully
processed.
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Chapter 4. The Cache API

4.1. The Cache interface

Infinispan exposes a simple, JSR-107 compliant Cache interface.

The Cache interface exposes simple methods for adding, retrieving and removing entries, including
atomic mechanisms exposed by the JDK’s ConcurrentMap interface. Based on the cache mode used,
invoking these methods will trigger a number of things to happen, potentially even including
replicating an entry to a remote node or looking up an entry from a remote node, or potentially a
cache store.

For simple usage, using the Cache API should be no different from using the JDK
Map API, and hence migrating from simple in-memory caches based on a Map to
Infinispan’s Cache should be trivial.

4.1.1. Performance Concerns of Certain Map Methods

Certain methods exposed in Map have certain performance consequences when used with
Infinispan, such as size() , values() , keySet() and entrySet() . Specific methods on the keySet, values
and entrySet are fine for use please see their Javadoc for further details.

Attempting to perform these operations globally would have large performance impact as well as
become a scalability bottleneck. As such, these methods should only be used for informational or
debugging purposes only.

It should be noted that using certain flags with the withFlags method can mitigate some of these
concerns, please check each method’s documentation for more details.

For more performance tips, have a look at our Performance Guide.

4.1.2. Mortal and Immortal Data

Further to simply storing entries, Infinispan’s cache API allows you to attach mortality information
to data. For example, simply using put(key, value) would create an immortal entry, i.e., an entry
that lives in the cache forever, until it is removed (or evicted from memory to prevent running out
of memory). If, however, you put data in the cache using put(key, value, lifespan, timeunit) , this
creates a mortal entry, i.e., an entry that has a fixed lifespan and expires after that lifespan.

In addition to lifespan , Infinispan also supports maxldle as an additional metric with which to
determine expiration. Any combination of lifespans or maxIdles can be used.

4.1.3. Example of Using Expiry and Mortal Data

See these examples of using mortal data with Infinispan.
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4.1.4. putForExternalRead operation

Infinispan’s Cache class contains a different 'put' operation called putForExternalRead . This
operation is particularly useful when Infinispan is used as a temporary cache for data that is
persisted elsewhere. Under heavy read scenarios, contention in the cache should not delay the real
transactions at hand, since caching should just be an optimization and not something that gets in
the way.

To achieve this, putForExternalRead acts as a put call that only operates if the key is not present in
the cache, and fails fast and silently if another thread is trying to store the same key at the same
time. In this particular scenario, caching data is a way to optimise the system and it’s not desirable
that a failure in caching affects the on-going transaction, hence why failure is handled differently.
putForExternalRead is consider to be a fast operation because regardless of whether it’s successful
or not, it doesn’t wait for any locks, and so returns to the caller promptly.

To understand how to use this operation, let’s look at basic example. Imagine a cache of Person
instances, each keyed by a Personld , whose data originates in a separate data store. The following
code shows the most common pattern of using putForExternalRead within the context of this
example:

// 1d of the person to look up, provided by the application
Personld id = ...;

// Get a reference to the cache where person instances will be stored
Cache<PersonId, Person> cache = ...;

// First, check whether the cache contains the person instance
// associated with with the given id
Person cachedPerson = cache.get(id);

if (cachedPerson == null) {
// The person is not cached yet, so query the data store with the id
Person person = dataStore.lookup(id);

// Cache the person along with the id so that future requests can
// retrieve it from memory rather than going to the data store
cache.putForExternalRead(id, person);

} else {
// The person was found in the cache, so return it to the application
return cachedPerson;

Please note that putForExternalRead should never be used as a mechanism to update the cache
with a new Person instance originating from application execution (i.e. from a transaction that
modifies a Person’s address). When updating cached values, please use the standard put operation,
otherwise the possibility of caching corrupt data is likely.
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4.2. The AdvancedCache interface

In addition to the simple Cache interface, Infinispan offers an AdvancedCache interface, geared
towards extension authors. The AdvancedCache offers the ability to inject custom interceptors,
access certain internal components and to apply flags to alter the default behavior of certain cache
methods. The following code snippet depicts how an AdvancedCache can be obtained:

AdvancedCache advancedCache = cache.getAdvancedCache();

4.2.1. Flags

Flags are applied to regular cache methods to alter the behavior of certain methods. For a list of all
available flags, and their effects, see the Flag enumeration. Flags are applied using
AdvancedCache.withFlags() . This builder method can be used to apply any number of flags to a
cache invocation, for example:

advancedCache.withFlags(Flag.CACHE_MODE_LOCAL, Flag.SKIP_LOCKING)
.withFlags(Flag.FORCE_SYNCHRONOUS)
.put("hello", "world");

4.2.2. Custom Interceptors

The AdvancedCache interface also offers advanced developers a mechanism with which to attach
custom interceptors. Custom interceptors allow developers to alter the behavior of the cache API
methods, and the AdvancedCache interface allows developers to attach these interceptors
programmatically, at run-time. See the AdvancedCache Javadocs for more details.

For more information on writing custom interceptors, see this chapter.

4.3. Listeners and Notifications

Infinispan offers a listener API, where clients can register for and get notified when events take
place. This annotation-driven API applies to 2 different levels: cache level events and cache
manager level events.

Events trigger a notification which is dispatched to listeners. Listeners are simple POJO s
annotated with @Listener and registered using the methods defined in the Listenable interface.

Both Cache and CacheManager implement Listenable, which means you can
attach listeners to either a cache or a cache manager, to receive either cache-level

or cache manager-level notifications.

For example, the following class defines a listener to print out some information every time a new
entry is added to the cache:
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public class PrintWhenAdded {

public void print(CacheEntryCreatedEvent event) {
System.out.println("New entry " + event.getKey() + " created in the cache");

}

For more comprehensive examples, please see the Javadocs for @Listener.

4.3.1. Cache-level notifications

Cache-level events occur on a per-cache basis, and by default are only raised on nodes where the
events occur. Note in a distributed cache these events are only raised on the owners of data being
affected. Examples of cache-level events are entries being added, removed, modified, etc. These
events trigger notifications to listeners registered to a specific cache.

Please see the Javadocs on the org.infinispan.notifications.cachelistener.annotation package for a
comprehensive list of all cache-level notifications, and their respective method-level annotations.

Please refer to the Javadocs on the
org.infinispan.notifications.cachelistener.annotation package for the list of cache-
level notifications available in Infinispan.

Cluster Listeners

The cluster listeners should be used when it is desirable to listen to the cache events on a single
node.

To do so all that is required is set to annotate your listener as being clustered.

(clustered = true)
public class MyClusterListener { .... }

There are some limitations to cluster listeners from a non clustered listener.

1. A cluster listener can only listen to @CacheEntryModified, @CacheEntryCreated, @CacheEntryRemoved
and @CacheE