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These release notes cover new features and product changes in GemFire Enterprise and how to upgrade 
to this version of the product. They also list known issues. 

For detailed information on using GemFire Enterprise to develop applications, please refer to the 
programming guides and programming API documentation included with the product. For information 
on administering GemFire Enterprise systems, see the GemFire Enterprise System Administrator’s 
Guide. See the GemFire Enterprise Developer’s Guide for information on programming with GemFire 
Enterprise.

This document contains the following sections:

New Features and Product Changes in 6.0 (page 4)

Upgrading to Version 6.0 (page 8)

Capacity Planning Implementation Note (page 9)

Client/Server Implementation Note (page 9)

Known Issues / Other (page 10)

To contact GemStone Technical Support:

on the web: http://techsupport.gemstone.com

by e-mail: techsupport@gemstone.com

by phone: 800/243-4772 or 503/533-3503
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New Features and Product Changes in 6.0

Function Execution Service
The GemFire function execution service lets you execute application functions on a single member, in 
parallel on a subset of members, or in parallel on all members of a distributed system. Achieving linear 
scalability requires horizontal partitioning of application data so operations by distributed applications 
can be done concurrently across partitions. So, if the application requirements for transactions can be 
restricted to a single partition, and all data required for the transaction can be colocated to a single 
member or a small subset of members, then true parallelism can be achieved.

The term we use to describe this routing of application code to the data of interest is called data-aware 
function routing, or behavior routing.

For more information, see chapter 15, Function Execution, of the GemFire Enterprise Developer’s 
Guide.

Entry Eviction, Overflow, and Expiration for Partitioned Regions
Partitioned regions now support eviction, disk overflow, and expiration. 

For information, see chapter 6, Managing Data, of the GemFire Enterprise Developer’s Guide.

Rebalancing and Redundancy Recovery for Partitioned Regions
Data in partitioned regions can now be migrated with partitioned region rebalancing. Rebalancing moves 
buckets to maintain a fair balance of data and behavior distribution across the distributed system. You 
manually invoke a rebalance operation on a specific member's cache through the GemFire API. 
Rebalancing can be used to add capacity to or remove capacity from an existing partitioned region, or to 
reduce variations in load due to uneven hashing of data. For more information, see section 6.6, 
Rebalancing Partitioned Regions, of the GemFire Enterprise Developer’s Guide.

The default behavior for redundancy recovery is changed for partitioned regions. Partitioned regions will 
not recover redundancy until a new member is added to replace a member that has been lost. This 
behavior can be configured using the recovery-delay attribute. For more information, see section 
11.3, Data Redundancy and Storage, of the GemFire Enterprise Developer’s Guide.

GemFire Resource Manager
The new GemFire resource manager works with your VM’s tenured garbage collection (GC) to control 
heap use and protect your VM from hangs and crashes due to memory overload. The manager prevents 
the cache from consuming too much memory by evicting old data and, if the collector is unable to keep 
up, by blocking additions to the cache until the collector has freed an adequate amount of memory. 

The resource manager has two settings, each expressed as a percentage of the total tenured heap, and both 
of which are disabled by default. 

Eviction threshold. Above this, the manager orders evictions for all regions with 
eviction-attributes set to lru-heap-percentage. This prompts dedicated evictions, 
independent of any application threads and it tells all application threads adding data to the regions 
to evict at least as much data as they add. Your VM’s garbage collector removes the evicted data, 
reducing heap use. The evictions continue until the manager determines that heap use is again below 
the eviction threshold. 

Critical threshold. Above this, all activity that might add data to the cache is refused. This threshold 
is set above the eviction threshold and is intended to allow the eviction and GC work to catch up. 
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This VM, all other VMs in the distributed system, and all clients to the system receive 
LowMemoryException for operations that would add to this critical member’s heap consumption. 
Activities that fetch or reduce data are allowed. For a list of refused operations, see the Javadocs for 
ResourceManager.setCriticalHeapPercentage. 

For more information, see section 6.7, Controlling Heap Use With the Resource Manager, of the 
GemFire Enterprise Developer’s Guide.

Change to heapLRU Eviction Implementation 
If you use heap LRU evictions in your pre-6.0 code, you must change the implementation for 
compatibility with 6.0. 

The GemFire Resource Manager now monitors heap use and controls when heap LRU evictions are 
performed, so this work is not done at the region level. Entry evictions and total memory used evictions 
still operate the same. 

The heap percentage, which in prior versions was set for each region in the eviction-attributes, 
has been moved into a cache-wide heap percentage that is set in the resource-manager eviction-
threshold.

You still indicate that a region participates in heap LRU evictions by setting the region-attributes 
eviction-attributes to heap-lru-percentage. 

Additionally, you can provide your own sizer class, with optional parameters, for region heap LRU 
evictions. This sizer is used by application threads adding to the region while evictions are in force. Each 
thread is required to remove at least as much data from the cache as it adds during heap evictions.

These are the changes to eviction-attributes heap-lru-percentage settings: 

For more information, see eviction-attributes in the region attributes list in section 4.5, Region Attributes, 
of the GemFire Enterprise Developer’s Guide.

Pre-6.0 
heap-lru-percentage setting 6.0 setting
action No change.

maximum
(for the region)

Moved into a maximum for the cache, set as the cache 
resource-manager eviction-heap-percentage 
attribute.

time-interval No longer in use. The manager keeps track of the percent-
age in use for all regions. Before, if this interval wasn’t set, 
the percentage was checked only on region modifications. 
class-name
New ObjectSizer attribute. This serves the same purpose 
as the ObjectSizer class for the lru-memory-size evic-
tion setting, which was available in prior releases. If you do 
not provide a sizer, GemFire uses its default sizer. 
parameter
New, used to pass any parameters to the 
ObjectSizer identified in class-name.
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Support for Backward Compatibility
GemFire 6.0 is backward compatible with version 5.7 for these configurations:

Version 5.7 clients can connect to version 6.0 servers

Version 5.7 and version 6.0 distributed systems can connect across the multisite (WAN) link 

Change to NOT_AVAILABLE for CacheEvents and EntryEvents
If you use the constant NOT_AVAILABLE in your pre-6.0 code, you must change it for compatibility with 
6.0. 

Prior to version 6.0, NOT_AVAILABLE was used to indicate that an object value was not available in an 
event object. This applied to several situations including when a value would have been too expensive to 
obtain, like if an entry value was on disk instead of memory, or when an attribute was not available in 
certain contexts, like the callback argument on the remote side of a transaction. 

In 6.0, generic typing was added to Region. With this change, because NOT_AVAILABLE is not an 
instance of the generic type V, returning it would have caused ClassCastException. So null is now 
used in the place of NOT_AVAILABLE. 

These are the methods that now return null in cases where they used to return NOT_AVAILABLE: 

CacheEvent.getCallbackArgument 

Region.put

Region.destroy

Region.remove

Region.Entry.setValue

EntryEvent.getOldValue 

EntryEvent.getNewValue 

As before 6.0, null is also returned when the value is just not there, like the old value for an entry 
creation. So this change has caused the null return value to have two possible meanings: “not available” 
and “no value.” To accommodate applications that must know which is intended, we have added the 
method isOldValueAvailable to EntryEvent and isCallbackArgumentAvailable to 
CacheEvent.

Make these changes to any code that you had before 6.0:

Change all comparisons using NOT_AVAILABLE to compare to null instead.

If you need to distinguish between “not available” and “no value”, when your comparison code 
returns null, disambiguate the response by calling the appropriate method 
EntryEvent.isOldValueAvailable or CacheEvent.isCallbackArgumentAvailable.
6 GemStone Systems, Inc.



Querying
This version includes improvements to querying and indexing to reduce memory overhead and improve 
the performance of query execution. 

Index evaluation is more intelligent. cutting down the generation of intermediate results wherever 
possible, reducing garbage generation and multiple index evaluation, speeding up query execution, 
and reducing the impact of the querying system on the server.

In prior versions, query execution for a query that involved an index evaluation, additional 
constraints without indexes (constraints on fields that are not indexed), and projection columns were 
evaluated by first evaluating the index and returning the set of possible results to which additional 
constraints and projection attribute evaluation were performed subsequently. Now, the index 
evaluation phase uses a cost-based optimizer that applies additional constraints and evaluates 
projection attributes for better query execution times and a smaller footprint for the execution.

Indexes have been simplified. Also, their implementation with respect to adding and removing 
indexes have been made more efficient. This reduces memory overhead attributed to having indexes 
on a region.

The querying subsystem has been improved to allow for more concurrency, thus improving overall 
throughput of queries.

In prior versions, partitioned region queries would fail with inconsistent exceptions if the nodes that 
the queries were routed to failed while executing the query. In effect, PR Querying did not take 
advantage of the HA aspects of the system. Now PR querying automatically retries queries on failed 
nodes to return the full resultset to the application.

The OQL engine now supports the use of the LIMIT clause allowing application to limit the number 
of results being returned to the application.

Diagnostics in the querying system have been improved with new stats and changes to existing stats 
to better reflect the operations on the system.

Declarative definition of DataSerializer
This version includes support for cache.xml declaration of a data serializer implementation. In prior 
versions you could add it only through the DataSerializer API. For more information on data 
serialization, see section 17.2, Performance Controls, of the GemFire Enterprise Developer’s Guide.

Documentation Changes 
This release includes updated Javadocs and product manuals, GemFire Enterprise System 
Administrator’s Guide and GemFire Enterprise Developer’s Guide. The documentation is located on the 
GemStone support web site at http://www.gemstone.com/docs/6.0.0/product/docs/ and can be accessed 
directly on the web site or through the index page in the GemFire productDir/docs directory, where 
productDir is the GemFire Enterprise installation directory.  
GemFire Enterprise Release Notes 7
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Upgrading to Version 6.0
The migration from GemFire Enterprise 5.7 to 6.0 may require minor programmatic changes. Any 
migration requires a brief downtime of your system because you cannot connect to a running system with 
a different version number. These instructions assume you have read these release notes and are familiar 
with the feature changes described here.

If you are using a Sun JDK 1.4.X, you should upgrade. GemFire is no longer supported on Sun JDK 
1.4.X. For the latest information on supported platforms, see System Requirements in the Product 
Installation chapter of the GemFire Enterprise System Administrator’s Guide.

Upgrade Steps
Follow these steps to migrate your development and production systems to the new version of GemFire. 
It is strongly recommended that your system migrated to GemFire 6.0 be thoroughly tested before being 
moved into production.

1. Install GemFire Enterprise version 6.0. Instructions are in provided the installation chapter of the 
GemFire Enterprise System Administrator’s Guide. GemFire Enterprise 6.0 is installed as a 
complete product, rather than as a modification to a prior version. Starting with version 5.7, the Java 
JRE runtime environment is not bundled with GemFire Enterprise, so if you previously used the 
bundled JRE you will need to install and configure an appropriate JDK or JRE to comply with 
GemFire requirements and your unique system needs.

2. Review the changes documented in New Features and Product Changes in 6.0 on page 4. Make any 
changes to your programs required for you to migrate to version 6.0. You may need to make 
cache.xml, gemfire.properties, or API changes for compatibility with the new version or to 
retain your application behavior. Make full use of the updated online Java API documentation for 
your modifications. 

3. Recompile your Java applications against the gemfire.jar in this version of the product.

4. Stop all members of the system running with the prior version. 

5. Point all member sessions to the new installation of GemFire Enterprise. For information, see the 
installation chapter of the GemFire Enterprise System Administrator’s Guide and the programming 
chapter of the GemFire Enterprise Developer’s Guide.

6. Restart all system members according to your usual procedures.
8 GemStone Systems, Inc.



Capacity Planning Implementation Note
GemFire Enterprise provides access to data at in-memory speeds. It also provides reliable notifications, 
high availability of data and notifications, and highly performant synchronous and asynchronous 
persistence and overflow to disk. To provide these features, GemFire servers rely on using system 
memory to initialize the data in a server, to store and dispatch updates to clients, and to buffer disk 
updates before they are flushed periodically to disk in asynchronous mode. All of these activities 
consume transient memory in the system. Initializing a region from another node, providing redundancy 
for notifications until they are reliably dispatched to clients, and buffering disk updates before they are 
flushed to disk all consume finite amounts of transient memory, over and above the memory used for 
data storage. 

While GemFire is very efficient in pooling and reclaiming memory when not in use, the application 
designers and architects must do capacity planning to ensure that the server never runs out of memory or 
experiences periods of low performance due to spikes in transient memory usage. The server can be 
started with more memory using the standard -Xmx and -Xms memory settings. For information on this, 
see System Member Performance in the chapter Monitoring and Tuning the Distributed System in the 
GemFire Enterprise System Administrator’s Guide. Most of the parameters that dictate the use of 
transient memory in the system are governed through java command-line and GemFire Enterprise 
parameters that you can tune before your applications go into production. To optimize the performance 
of your system for your specific configuration and processing needs, your GemFire applications 
architects and designers should take into account the memory needs of your applications during the 
transition to the GemFire Enterprise data fabric. You can also engage GemFire solution architects to help 
with this process.

Client/Server Implementation Note
New applications should use the pool-based implementation of the client/server topology. The pool-
based implementation is a much more performant and flexible implementation than the earlier, static 
server list implementation. The pool makes it very easy to configure clients to run against a server system 
without requiring static server configuration. 
GemFire Enterprise Release Notes 9



 

Known Issues / Other
This section lists known issues in the GemFire Enterprise product and its supported platforms.

Multiple threads must not be allowed to destroy the same region
When multiple threads are destroying a region or aborting region creation, a race condition in the setting 
and checking of the region's destroyed status can cause the region mapping to be nulled out multiple 
times. This in turn can corrupt statistics and static data. To avoid this, write your code so that:

 destroyRegion acquires the destroyLock

 close and localDestroyRegion do not acquire the destroyLock

Using IPv6: RMI does not allow server to bind to a link-local address
Al IPv6 link-local addresses start with fe80:*. GemFire JMX agent binds to the local host unless an 
rmi-bind-address is provided as a system property, in the gemfire.properties file, or through 
the command line while start the agent. On many common configurations running Windows operating 
system, this causes an issue as ava.net.InetAddress.getLocalHost() returns an IPv6 link-local 
address and the user cannot correct the problem easily. To work around the issue, the user can provide 
an rmi-bind-address explicitly.

On systems running Windows, use the command ipconfig /all tool to list all of the valid IP 
addresses.

For Linux/AIX/Solaris, use the command ifconfig -a tool to list all of the valid addresses for a 
machine.

The following command starts an agent and provides and RMI bind address so that it does not conflict 
with IP addresses used by the system:
.\agent.bat start rmi-bind-address=fdf0:76df:b0ed:9449::17

This issue occurs commonly on systems running Windows and rarely on systems running other operating 
systems.

Starting the JMX agent specifying an incorrect path for the property file
When you start a JMX agent with an incorrect path for the property file, the agent starts and no error is 
reported.

Starting a JMX agent while using locators
A GemFire JMX agent can be started either by passing the locator(s) information through the locators 
parameter or by using the multicast address and port number settings that you are using for the distributed 
system member discovery.

To start a JMX agent using locators, indicate the following parameters: -dir, mcast-port=0, 
locators=locator1-host:locator1-port, locator2-host:locator2-port.

-dir indicates the directory where the agent creates an agent.ser file to which it writes the agent status 
and saves to disk as a serialized object. If the agent is killed or stopped abruptly for some reason, ensure 
that that *.ser file is deleted before restarting the agent. The agent does not restart if the *.ser file is 
not deleted from disk.

To start an agent using locators:
%GEMFIRE%\bin\agent start -dir=.. mcast-port=0 locators=
localhost:37000,localhost:37001 log-file=../log/agent.log
10 GemStone Systems, Inc.



To start an agent using multicast:
%GEMFIRE%\bin\agent start -dir=.. mcast-port=10339 mcast-address=
239.192.81.1 log-file=../log/agent.log

To stop a JMX agent, include the directory name in which the agent process was started and the *.ser 
file was created:
%GEMFIRE%\bin\agent stop -dir=.\agent-dir

Saving statistic alert definitions in a JMX admin agent
While making changes to the statistic alert definitions of a JMX agent, if the user does not have write 
permissions to the agent.ser file or to the directory that contains agent.ser file, a warning is 
displayed indicating that the user cannot save additional definitions to the file.

Use locators only while using NIC bonding and GemFire
When using NIC-bonded Ethernet cards on a Linux platform, regardless of the NIC bonding mode, do 
not use multicast-based member discovery. NIC bonding on Linux platforms causes issues with GemFire 
multicast member discovery capability and members might not locate each other, especially during 
member start up.

To work around this issue, always use locator-based member discovery.

GemFire is no longer supported on Sun JDK 1.4.X
For the latest information on supported platforms, see System Requirements in the Product Installation 
chapter of the GemFire Enterprise System Administrator’s Guide.

Compiling previously written code containing JDK 5 parameters
If you are currently implementing customized code that uses JDK5 parameterized types and you have 
upgraded to GemFire 6.0, then the code may no longer compile with GemFire 6.0

For example the following code compiles with GemFire 5.7 but not with GemFire 6.0:
{{{
  Set<Region> set = cache.rootRegions();
}}}

To fix this issue, make the following change in the code:
{{{
  Set<Region<?,?>> set = cache.rootRegions();
}}}

If the previously written code was written only using JDK4 features, then no change is required for it to 
compile with GemFire 6.0.

However, note that GemFire 6.0 is supported with JDK5.

Weblogic server and UTF encoding
Some Weblogic servers are unable to process XML files with a UTF encoding specified. To disable the 
UTF encoding, make sure the cache.xml file specifies <?xml version="1.0"?> and not <?xml 
version="1.0" encoding="UTF-8"?>.

Acrobat Reader 6.0 links always go to first page 
There is a known problem with Acrobat Reader 6.0 that causes links between pdf files to always go to 
the first page. If you encounter this problem while viewing the documentation pdfs, you can try these 
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steps. Open Acrobat 6, open the Edit menu, select Preferences, click on General, then uncheck the 
"Open cross-document links in same window" option. 
12 GemStone Systems, Inc.
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