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The New Oracle Disk
Manager (ODM): 
Increased Manageability and Improved I/O
Performance for Databases under Oracle9i

Oracle Disk Manager, a component of Oracle9i for managing
database files, makes database administrators’ jobs easier
and improves system performance.
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Introduction

Oracle database administrators’ challenges are many. The complexity may be in choosing between file types: raw partitions
or file-system files. Other times, database administrators need to determine whether asynchronous I/O or vectored reads are
supported on their platform, whether they should enable auto-extend, whether advanced I/O features are supported on the
chosen file type and more. Oracle9i resolves file-type concerns and several other critical issues with the Oracle Disk Manager
(ODM).

ODM is a new functionality for I/O and file management. It supports all I/O operations, including asynchronous I/O, on both
file-system files and raw partitions. It allows for all data-file I/O types on both system files and raw partitions with one system
call. ODM includes an advanced file-management infrastructure that enables the Oracle Server to create and initialize a file in
an atomic operation. ODM eliminates the use of file descriptors, simplifying configuration. These features can reduce system
overhead and simplify administration.

Database I/O: Issues and Resolution

In today’s data center, Oracle databases are often extremely complex. Oracle Instances routinely service highly concurrent client
requests involving table and index scans, single-block and scattered reads and temporary segment writes. All this happens while
database background processes perform normal duties such as database writer processes conducting large asynchronous batch
writes. Add occasional tablespace auto-extension and temporary tablespace creation, and you deal with an extremely complex disk
I/O profile.

Database administrators responsible for multiple platforms are aware of the amount of platform-specific expertise required to tune an
Oracle Instance for optimal disk I/O. Concerns about use of asynchronous I/O, vectored reads and whether to place data files in raw
partitions or file system files are unnecessarily burdensome. Also, as Oracle Server functionality grew to include features such as
Parallel Server and Parallel Query, the low-level details of file I/O caused additional distraction.

The Oracle Disk Manager completely addresses these issues. It allows for all data-file I/O types on both file-system files and raw
partitions with one single system call. ODM includes an advanced file-management infrastructure, which not only enables the Oracle
Server to create and initialize a file in an atomic operation, but completely eliminates the use of file descriptors, further simplifying
configuration. Its features result in significantly reduced system overhead and easier administration.

Main Strengths of Oracle Disk Manager

ODM capabilities fall into three main categories: file I/O, file management and file identification features.

1. File I/O With Oracle, database administrators can choose the file type. Often, the choice between file-system files and
raw partitions is one between imperfect alternatives. ODM disk I/O centers on a single system call: odm_io(). When
ODM is available on a given platform, Oracle9i will use the odm_io() call for all the I/O performed by the Server.  With
odm_io(), all Oracle file I/O types1 are supported on both raw partitions and VERITAS File System™. 

Database administrators can now freely choose the file type they prefer, knowing that Oracle will perform optimal I/O.

2. File Management Managing space for a large, complex database can be difficult. Even a procedure as simple as
adding a data file to a tablespace may introduce mistakes. With ODM, data-file management is greatly simplified. Data
files are no longer created and initialized with customary C library routines. Instead, ODM uses the odm_create() and
odm_commit()/odm_abort() routines, treating them as atomic file operations. An Oracle data file is not even a real file in
the file system until Oracle has fully initialized it and called odm_commit().

ODM files created in VERITAS File System look and feel like any file-system file. There are no preparatory commands,
naming extensions or file-system mount options.



3. File Identification The Oracle Server has traditionally used the standard C library for file manipulation. Oracle Server processes 
perform a call to the open(2) system call in order to obtain a file descriptor from the operating system. Using a file descriptor, 
Oracle Server processes can perform file operations such as read and write. File descriptors require a structure allocation in the 
operating system kernel. 

The file identifier features in ODM eliminate operating system overhead and bring kernel involvement to a minimum. ODM file 
identifiers directly replace file descriptors. 

Performance Study

In testing the performance benefits of ODM, we chose the workload for the analysis based on an order-entry and product-
tracking OLTP application. The database consists of roughly 35 GB of table storage plus index overhead. The test system had
32 processors.  

The database server revision used was Oracle9i Beta, and ODM was an Alpha-level code base. We created the database first
on raw partitions and tested with ODM-enabled Oracle9i, then compared with a test of standard Oracle9i. Then we re-
created the database on VERITAS File System and tested again with ODM-enabled Oracle9i.

The design goal for ODM was to offer complete Oracle Server I/O functionality on file-system files and performance at least
equivalent to that of raw partitions, regardless of workload characteristics. The first crucial observation in the test was that
Oracle9i on raw and Oracle9i with ODM both offered the same throughput; see figure 1.

Figure 1:  OLTP Transaction Throughput 
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Conclusion

Oracle9i with ODM is Oracle’s way to resolve once and for all the issue of file-system files versus raw partitions, making it
possible to use file-system files throughout. With its advanced file I/O, file-management and file-identification capabilities,
this functionality will no doubt have a significant positive impact on the operations and success of database managers. As
Oracle databases grow and very large databases are more common than ever before, ODM may well play a strong role in
increasing the productivity and the return on investment of enterprise computing infrastructures.

ODM Development Collaboration and Support from VERITAS Software

Oracle Disk Manager is the result of a collaborative engineering effort between Oracle and VERITAS Software resources.
VERITAS is also the first software provider to implement ODM with a new release, version 3, of the VERITAS Database
Edition™ for Oracle, due Q3 2001.
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