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Early Access
This document describes the early access features included in this release.

The functionality documented here is included as part of an early access program, with specific, targeted 
customers in mind. It may not yet be fully implemented, and it has not been subject to the full set of 
rigorous testing procedures that our General Availability software receives. If you wish to use this feature 
prior to its General Availability, we highly advise you first inform your GemStone technical 
representative, so additional support can be provided and any new requirements can be considered for 
implementation into the full release. 

GemStone Systems, Inc. provides these features without warranty and does not currently endorse its use 
in any critical applications.

For information on general access features provided with this release, please refer to the GemFire 
Enterprise Release Notes for version 5.5. 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 detailed information on administering GemFire Enterprise systems, see 
the GemFire Enterprise System Administrator’s Guide. For detailed information on programming with 
GemFire Enterprise, see the GemFire Enterprise Developer’s Guide.

GemFire Enterprise 5.5 includes these early access features:

Region Snapshots - Early Access on page 4

Querying in Client/Server - Early Access on page 5

EntryEvent Get Serialized Values - Early Access on page 5

Load Balancing in Multi-site Installations - Early Access on page 6
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Region Snapshots - Early Access
Snapshots are managed through the saveSnapshot and loadSnapshot methods of the Region 
interface. These are the key considerations for snapshots:

Taking a snapshot does not stop region activity, so modifications to the region that are made while 
the snapshot is being taken may or may not be saved to disk. 

Snapshots are not recursive. The region’s entries are saved, but subregions and subregion entries are 
not. 

Loading a snapshot removes all existing distributed region contents before loading the data from 
disk. All existing subregions and entries are destroyed before the snapshot is loaded. Remote regions 
with the same name are cleared of all subregions and entries, and remote regions that are configured 
as replicas do a new getInitialImage operation to get the data from this snapshot. All existing 
references to the distributed region become unusable and, if used, throw a 
RegionReinitializedException. All applications with references to the region must reacquire 
the region using Cache.getRegion or Region.getSubregion.

For additional information on snapshots, see the online Java documentation. 
4 GemStone Systems, Inc.
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Querying in Client/Server - Early Access
You can run an ad-hoc query on a server from a client. When you use Region.query on a region 
configured as a client region, the query executes on the server, and the results are returned to the client. 
To do join queries, you can use either region of the join.

Only queries run through the Region.query method are sent to the server. Queries 
run by the client through the GemFire QueryService execute against the client 
cache.

In client/server querying, the Region.query method can take any full query, or it can take a predicate 
as in peer-to-peer querying. Otherwise, except for being run against the server cache, client/server 
queries operate like peer-to-peer queries. For details on peer-to-peer querying, see Querying and 
Indexing, in the GemFire Enterprise Developer’s Guide. 

EntryEvent Get Serialized Values - Early Access
You can retrieve serialized values from EntryEvent. This is useful if you get values from one region’s 
events just to put them into a separate cache region. The standard getOldValue and getNewValue 
functions deserialize the values, which would then be reserialized when you put them into the cache. 
There is no counterpart put function as the put recognizes that the value is serialized and bypasses the 
serialization step. 

For details on the new API supporting this functionality, see the online Java documentation in 
com.gemstone.gemfire.cache for the interface SerializedCacheValue and for the 
EntryEvent methods getSerializedNewValue and getSerializedOldValue.
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Load Balancing in Multi-site Installations - Early Access
GemFire Enterprise now allows you to balance the load of gateway communication between multiple 
VMs. The basic approach is to define multiple gateway hubs and then split outgoing region event 
messaging between them. 

With the new functionality, you can:

Specify multiple gateway-hubs in your cache

Indicate for each VM whether a hub should start as primary or secondary 

Point each gateway-enabled region to a specific gateway-hub 

Only the primary hub instances send region events to remote sites. By splitting your hub primaries 
between multiple VMs and splitting your region events between hubs, you can achieve a level of load 
balancing in your outgoing hub messaging. 

The Multiple-Hub Configuration
Figure 1.1 shows a typical multiple-hub configuration. There may be any number of VMs in this 
distributed system in addition to the ones that host the gateways hubs. 

In this configuration:

There are two VMs hosting gateway hubs. 

There are two gateway hubs in each hub VM. One hub is primary in VM1 and the other hub is 
primary in VM2. Only the primaries send data to remote sites. 

Each hub has some of the region traffic pointing to it. 

Figure 1.1   Two-Hub Configuration With Primaries in Different VMs 
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Event Flow With Multiple Hubs
Figure 1.2 shows event flow for region A in the multiple-hub configuration of Figure 1.1 on page 6. 

Region events originating in VM1 are stored in the local secondary Hub Site1a and are also 
distributed to VM2. Then in VM2, the events arriving in the local Region are sent to the VM’s 
primary Hub Site1a, which then forwards them to remote sites. 

Region events originating in VM2 are sent directly out of the local primary Hub Site1a. They are 
also distributed to VM1 for cache update and storage in the secondary Hub Site1a. 

HubSite1b never sees this region’s outgoing events. 

Figure 1.2   Outgoing Region Event Flow for Two-Hub Configuration 

If you have multiple hubs, make sure you explicitly assign one hub to each distributed 
region using the hub-id region attribute. If you do not specify a hub for a region, its 
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Configuring the Multiple-Hub Site
These tables list the new configuration attributes for multi-site load balancing.

Table 1.1   Gateway Hub Attribute

Table 1.2   Region Attribute

Hub Configuration
The cache.xml in this example defines the gateway hub configurations for VM1 in Figure 1.1 on 
page 6.

Example 1.1   Two-Hub Gateway Hub Configuration in cache.xml

<cache>
<gateway-hub id="Site1a" port="22222" startup-policy="secondary">

...
</gateway-hub> 
<gateway-hub id="Site1b" port="22223" startup-policy="primary">

...
</gateway-hub> 

This shows the API equivalent.

Example 1.2   Two-Hub Gateway Hub Configuration Through the API

// Create or obtain the GemFire cache
Cache cache = ... ;

// Create the first Gateway Hub
GatewayHub site1aHub = cache.setGatewayHub("Site1a", 22222);
site1aHub.setStartupPolicy("STARTUP_POLICY_SECONDARY");

// Create the second Gateway Hub
GatewayHub site1bHub = cache.setGatewayHub("Site1b", 22223);
site1bHub.setStartupPolicy("STARTUP_POLICY_PRIMARY");

gateway-hub 
attribute Description Default

startup-policy Specifies whether the hub should attempt to start as primary or secondary 
hub. Valid values are primary, secondary, and none. 

none

region attribute Description Default

hub-id Specifies the destination hub for region events. 

For multiple-hub systems this must be specified. If it is 
not, region events go to all available hubs, which 
results in duplicate sends to remote sites.

""
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// Define gateways and endpoints for the gateway hubs ...

Region Configuration
When you use multiple hubs, you must point each gateway-enabled region at one of the hubs. If you do 
not specify a hub, region events are delivered to every hub and then sent to remote sites by each hub’s 
primary instance. The region configuration must be consistent across the distributed system, even in 
caches where there are no hubs running.

Split region events between your hubs as evenly as you can. If you have two hubs and three regions, for 
example, with one region having the bulk of the events, put that region on one hub and the others on the 
other hub. 

This cache.xml assigns the example regions in Figure 1.1 on page 6 to their respective hubs.

Example 1.3   Enabling Region Communication With Gateway Hubs in cache.xml

<region name="A">
<region-attributes ... enable-gateway="true" hub-id="Site1a"/>
...

</region>
<region name="B">

<region-attributes ... enable-gateway="true" hub-id="Site1b"/>
...

</region>

This is the same configuration through the API.

Example 1.4   Enabling Region Communication With a Gateway Hub Through the API

// Region A 
AttributesFactory factory = new AttributesFactory();
factory.setEnableGateway(new Boolean(true));
factory.setGatewayHubId("Site1a"); 
Region multiSiteRegionA = cache.createRegion("A", factory.create());

// Region B 
AttributesFactory factory = new AttributesFactory();
factory.setEnableGateway(new Boolean(true));
factory.setGatewayHubId("Site1b"); 
Region multiSiteRegionB = cache.createRegion("B", factory.create());
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How Hub Startup Policy Affects Startup Behavior
Every hub must have one primary instance running to maintain communication with remote sites. The 
other instances are secondaries that act as backups to the primary. 

You can specify which hub instances should start as primary and which as secondary in your distributed 
system. When a hub is initialized, it attempts to assume the role specified, but will start up even if it must 
assume a different role. 

This table describes startup behavior for the three policies.

Table 1.3   Gateway Hub Startup Policy and Startup Behavior

Configuring Remote Sites to Point to Your Multiple-Hub System
The regions’ hub specifications only affect which hub processes their outgoing events. For incoming 
events, hubs process every event received regardless of their destination regions. For high availability, 
specify all of your hubs as gateway endpoints on your remote site. For any event, the remote site will 
send to only one endpoint. 

This is a valid remote gateway specification pointing to our example site. 

Example 1.5   Remote Site Configuration Pointing to the Multiple-Hub Site

<cache>
<gateway-hub id="Some remote gateway hub ...

<gateway id="Site1a" ...
<gateway-endpoint id="Site1aLucy" host="lucy" port="22222"/>
<gateway-endpoint id="Site1aRicky" host="ricky" port="22222"/>
<gateway-endpoint id="Site1bLucy" host="lucy" port="22223"/>
<gateway-endpoint id="Site1bRicky" host="ricky" port="22223"/>

</gateway>
</gateway-hub> 

Startup Policy Startup Behavior

none (default) If no primary is running for the id, the hub starts as primary. Otherwise 
it starts as secondary. 

primary Same behavior as for none with the addition that the hub logs a warn-
ing if it starts as secondary. 

secondary If a primary is present, the hub starts as secondary. If there is no pri-
mary, the hub waits for up to one minute for a primary to start. If no 
primary starts in that time, the hub starts as primary and logs a warning. 
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Basic Configuration Steps
To implement a multiple-hub system, first determine the configuration of the connections between the 
multiple distributed system sites. Then, for each site, follow these steps: 

1. Identify the VMs that will host your gateway hubs, including which machines they will run on the 
the addresses they will use for gateway communication. 

2. Decide the gateway hub startup policy for each VM’s hubs.

3. Decide which regions will point to which hubs.

4. Following your planned configuration, for each hub define the gateways to the remote sites, 
including:

Endpoints - point to every hub instance on the remote site
Queue attributes

5. Enable regions to communicate updates to the gateways, specifying:

enable gateway
hub ID

6. Start all host VMs in the distributed system at the same time. This allows the primaries to assume 
their roles before any secondaries default to primary. 

For details on the basic configuration of gateway communication, see the information on multi-site 
configuration in the GemFire Enterprise Developer’s Guide.
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