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Background 
 
As geographic information system (GIS) technology becomes more pervasive in business 
environments and in the enterprise IT realm, the concepts of high availability (HA) and 
scalability often arise as an area of discussion. One manner to address both these 
concerns is through the use of Oracle Real Application Clusters (RAC) for those 
customers whose IT standard or policy is utilizing Oracle as their RDBMS of choice. 
 
 

Scope 
 
The purpose of this paper is to introduce Oracle RAC, provide a high-level overview, and 
discuss how Oracle RAC may be used in conjunction with ESRI software to support an 
HA configuration. It does not however, go into detailed steps on how to set up ESRI's 
software with Oracle RAC.  
 
This paper also provides a brief, high-level discussion of Oracle Transparent Application 
Failover (TAF), since Oracle TAF is often used in conjunction with Oracle RAC.  
 
 

Definitions 
 
What Is Real Application Clusters? 
 
Real Application Clusters is a technology that links several individual computers so that 
they function as one. RAC enables each computer (or "node") that is a member of the 
cluster database to share access to the Oracle database. If one cluster node fails or is 
taken offline, the other nodes of the cluster continue operating, and the entire RAC 
database remains available for applications. This means that two or more relatively 
inexpensive computers appear to applications as if they were one much more powerful 
server. Oracle RAC utilizes what is called cache fusion. Cache fusion enables nodes on a 
cluster to synchronize their memory caches efficiently using a high-speed cluster 
interconnect so that disk I/O is minimized. Oracle RAC keeps track of all resources and 
resource states on each node and uses this information to restart these resources on 
opposite or surviving nodes.  
 
What Is Transparent Application Failover? 
 
Transparent Application Failover is a runtime failover for high-availability environments, 
such as RAC and RAC Guards, that refers to the failover and reestablishment of 
application-to-service connections. This reconnect happens automatically from within the 
Oracle Call Interface (OCI) library, which enables an application client to automatically 
reconnect to a database if the existing connection fails. Active transactions roll back, but 
the new database connection, which is achieved using a different node, is identical to the 
original. This is true regardless of how the connection fails. TAF reroutes application 
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clients to an available database node in the cluster when the connected node fails. Most 
application clients would not see error messages describing loss of service.  
 
 

Why Use RAC or TAF? 
 
Oracle's RAC addresses two key enterprise requirements for mission-critical database 
applications: high availability and scalability. It supports many different types of 
applications including data warehousing and online transaction processing (OLTP). 
 
Additionally, more customers are leaning toward using low-cost commodity servers that 
run Linux and Windows to support their mission-critical database applications. 
Customers can save money when using RAC, which runs on low-cost servers instead of 
larger, expensive symmetric multiprocessing servers. 
 
Moreover, customers may be able to take down a single node if and when any work 
needed to be performed on it, such as hardware maintenance or changes, and it could be 
done without affecting the overall availability of the application (assuming there are more 
than two nodes). Customers may also be able to add or remove nodes in real time, 
depending on their needs. 
 
Oracle TAF, as a component of Oracle RAC, is really a feature of the Java Database 
Connectivity (JDBC) OCI driver. It enables the application to automatically reconnect to 
a database if the database instance to which the connection is made fails. When an 
instance to which a connection is established fails or is shut down, the connection on the 
client side becomes stale and will throw exceptions to the caller trying to use it. TAF 
enables the application to transparently reconnect to a preconfigured secondary instance, 
creating a fresh connection identical to the connection that was established on the original 
instance; that is, the connection properties are the same as that of the earlier connection. 
This is true regardless of how the connection was lost. 
 
 

Implementation Considerations 
 
Server-Side Considerations 
 
For the most part, it has been a practice to avoid installing an ArcSDE service on any of 
the RAC cluster nodes. ESRI recommends using direct connect (DC) to establish 
connections to the Oracle database. There have been noted cases where ArcSDE services 
have been successfully implemented on clustered nodes; however, direct connect is still 
recommended because: 
 

 The gsrvr process is dropped upon node failure. 
 There is a service start-time delay upon failover to another node. 
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Some customers implementing RAC may also want to employ Oracle TAF, which is a 
component of RAC. The reason TAF may not work as expected is because ArcGIS uses 
cached cursors. Oracle TAF does not failover cached cursors. Therefore, any data edit 
sessions after the last save will be lost upon failover. 
 
Other considerations include the time and correctly trained personnel to establish a 
production-level Oracle RAC configuration. Additionally, it is recommended by Oracle 
that a test environment be created and maintained as well. The test environment lends 
itself to further costs for hardware and maintenance purposes. 
 
Client-Side Concerns 
 
It is assumed that most applications in a clustered environment will not experience any 
lost connectivity when connecting to Oracle in an RAC environment. On the contrary, 
most clients, including ESRI's, are not cluster aware, making the assumption invalid. 
When a failover occurs, most clients (e.g., ArcIMS, ArcCatalog, and ArcGIS Server) will 
have to reconnect with the application. Since the user's transactions were most likely not 
completed, the user may simply have to reapply any unsaved work; that is, any work 
prior to the failover but subsequent to the last saved.  
 
On the other hand, if it is a read-only session, Oracle TAF may work. ArcIMS as a client 
has the ability to reconnect once the service fails over. A known issue, (CQ00279163) 
was resolved as of release 9.2. Therefore, TAF should work if ArcIMS is the client; 
however, ESRI still recommends customers test this configuration. 
 
 

Summary 
 
ESRI has several customers who are successfully using ArcGIS products on Oracle RAC 
and Oracle TAF. These are observations that were made from previous experiences with 
Oracle's high-availability solution and ESRI software: 
 
Advantages 
 

1. High availability for instance failover 
 
2. Active/Active server clusters with Oracle RAC for better scalability across nodes 
 
3. The ability to "scale out" instead of "scale up," which provides a cost-effective 

hardware solution 
 

a. Includes the use of inexpensive commodity servers 
 
4. Reliability of RAC once established  
 
5. More straightforward management of a large number of nodes 
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Disadvantages 
 

1. There is additional hardware, licensing, and maintenance costs. 
 

a. Includes the requirement for homogenous hardware, OS, and patch levels 
b. Limits the environment to a single data center since it requires shared disk 

storage 
 
2. Installation and administration are advanced. 
 
3. Only saved transactions with TAF automatically failover as expected. 

 
The main concern is how the client application will react within a clustered configuration. 
ArcIMS should be able to reconnect to the node after failover occurs. ArcCatalog and 
ArcMap clients are going to have to refresh their applications to make a reconnection. 
Other unknowns include ArcGIS Server as a client application and whether it reconnects 
as expected.  
 

Support 
 
Regarding support, the ESRI Technical Support and the Developer Support groups are 
not in a position to test or supply further information regarding Oracle high-availability 
solutions with the ArcGIS product suite. ESRI does not typically support third-party 
products directly. The information listed in this document covers only the most 
rudimentary questions. 
 
Enterprise GIS system design is addressed in the System Design Strategies technical 
reference document at http://www.esri.com/library/whitepapers/pdfs/sysdesig.pdf. For 
answers to additional GIS capacity planning and solution questions, contact ESRI 
Systems Integration at sihelp@esri.com. For technical support, contact ESRI Technical 
Support at http://support.esri.com. 
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