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Oracle and Cluster File Systems Review

first clustering attempts with Oracle Parallel Server in Version 6.2

RMS or raw devices for storage

certification of cluster file systems with 9icertification of cluster file systems with 9i

initiation of the Oracle cluster file systems project

release of OCFS and OCFS2

introduction of automatic storage management with 10g Release 1



Oracle and Cluster File Systems Review

ASM has been further enhanced since then

still a lack of support for application data or Oracle homes

customers were used to implement different cluster file systems on customers were used to implement different cluster file systems on 
various platforms

development and introduction of ASM cluster file system with Oracle 
11g Release 2



The missing component

Oracle ASM Cluster File System

– enhances ASM by storing all non-Oracle database files like

• Oracle homes

• spplication data

– is a POSIX/X-OPEN compliant file system for

• cluster or

• single node environments



The missing component

Oracle ASM Cluster File System

– even supports sharing data using

• NFS

• CIFS

– rounds out ASM as a full storage solution for all kind of data

– relies on all accustomed ASM storage management features



The missing component

Features

– multiplatform cluster file system (currently Linux only)

– uniform multiplatform infrastructure

– online File System expansion

– use of all ASM disk group management features like:

• adding/removing disks, rebalancing, mirroring

– independent volume mirror protection (limited to NORMAL DG)

– snapshots



Structure of ACFS



Structure of ACFS



Structure of ACFS



Kernel Modules



New ASM Background Processes

Oracle Kernel Services

– driver provides portable driver services for

• memory allocation

• synchronization primitives

• and distributed locking services

to Oracle ACFS and ADVM



New ASM Background Processes

Oracle ADVM module

– presents block devices for ADVM volumes

Oracle ACFS module

– responsible for processing all ACFS

• file

• and directory

operations



Kernel Modules

Kernel module listing on Linux

[root@acfs01 ~]# lsmod | egrep " oracle|Module "[root@acfs01 ~]# lsmod | egrep " oracle|Module "
Module                  Size Used by
oracleacfs 787460  2
oracleadvm 177792  6
oracleoks 226656  2 oracleacfs,oracleadvm
oracleasm 46100  1
[root@acfs01 ~]#



New ASM Background Processes



New ASM Background Processes

VDBG - Volume Driver Background Process

– forwards ASM requests to lock/unlock extents for

• rebalancing

• volume resizing• volume resizing

• disk offline

• add/drop disk

• etc.

to the ADVM driver

– fatal background process



New ASM Background Processes

VBG - Volume Background Processes

– pool of background worker processes

– wait for requests of the ADVM driver which need to be coordinated with – wait for requests of the ADVM driver which need to be coordinated with 
ASM instances

• open/close ADVM volume (mount/unmount)

– process death will have no impact

• automatic restart



New ASM Background Processes

VMB - Volume Membership Background Process

– provides IO barrier/fencing function

– continues to exist after ASM instance failure until ADVM driver had a – continues to exist after ASM instance failure until ADVM driver had a 
chance to write out pending IOs

ACFS Background Process

– manages all of the clusterware membership and state transitions



Fields of Application

no longer limited to use NAS, a 3rd Party CFS or local disk space for 
application data

Database 
Instance I

Database 
Instance II

NAS CFS Local FSLocal FS



Fields of Application

clustered external database data

Database 
Instance I

Database 
Instance II

ACFS

BFILEs,
External Tables,

UTL_FILE

Diskgroup

database Files



Fields of Application

share external data through NFS/CIFS

Database 
Instance I

Database 
Instance II

ACFS

BFILEs,
External Tables,
External Files

NFS / CIFS 
Server Node I

NFS / CIFS 
Server Node II



Fields of Application

multi node fault tolerant data loading

Diskgroup

Database 
Instance I

Database 
Instance II

SQL*Loader,
Batch Jobs

SQL*Loader,
Batch Jobs

ACFS



Fields of Application

shared Oracle homes

Database 
Instance I

Database 
Instance II

Oracle Home

ACFS



Advantages

no need for OCFS, a 3rd party CFS or a NAS

all kind of data stored in ASM

uniform platform independent infrastructureuniform platform independent infrastructure

use all ASM disk group management features

easier administration

less costs



Licensing

ACFS is a complementary component of Grid Infrastructure

Grid Infrastructure can be used when:

– server OS has a valid Oracle Unbreakable Linux support contract or

– at least one cluster node is correctly licensed according to SE or EE

additional consent:

– protected software is from Oracle

– protected software uses an Oracle database



Administration Utilities

Graphical:

– Enterprise Manager

– asmca (ASM Configuration Assistant)– asmca (ASM Configuration Assistant)

Command Line:

– asmcmd(ASM Command Line Utility)

– Oracle ACFS Command Line Utilities
(acfsutil , acfschkdsk , mkfs , etc.)



Enterprise Manager



ASM Configuration Assistant



asmcmd

further enhancements since 11g Release 1

provides execution of ACFS related administration tasks

ASMCMD> volinfo -G ACFS_ODATA -a
Diskgroup Name: ACFS_ODATA

Volume Name: APPDATA1
Volume Device: /dev/asm/appdata1-460
State: ENABLED
Size (MB): 20480
Resize Unit (MB): 256
Redundancy: UNPROT
Stripe Columns: 4
Stripe Width (K): 128
Usage:
Mountpath:



Oracle ACFS Command Line Utilities

extend the command line based administration

used for tasks like mount, mkfs, etc.

[oracle@acfs01 ~]$ /sbin/mkfs.acfs /dev/asm/appdata1 -460
mkfs.acfs: version = 11.2.0.1.0.0
mkfs.acfs: on-disk version = 39.0
mkfs.acfs: volume = /dev/asm/appdata1-460
mkfs.acfs: volume size = 21474836480
mkfs.acfs: Format complete.
[oracle@acfs01 ~]$



Snapshot Functionality

Provides Point-In-Time Images for ACFS

File System Functionality

Can be Performed OnlineCan be Performed Online

Used for Consistent Backups

Limited to 63 Snapshots per File System



Snapshot Functionality

Based on Copy-On-Write mechanism

– provides immediate snapshots

– copies original values on change– copies original values on change

– original values will be shared by all snapshots

Maintained within the File System

– no separate storage pool

– free space should be monitored



Snapshot creation

Snapshot example

[oracle@acfs01 ~]$ /sbin/acfsutil snap create BACKUP1 \
>                  /u01/app/oracle/acfsmounts/appda ta1
acfsutil snap create : Snapshot operation is complete .

Snapshot deletion

acfsutil snap create : Snapshot operation is complete .
[oracle@acfs01 ~]$

[oracle@acfs01 ~]$ /sbin/acfsutil snap delete BACKUP1 \
>                  /u01/app/oracle/acfsmounts/appda ta1
acfsutil snap delete : Snapshot operation is complete.
[oracle@acfs01 ~]$



Snapshot information

Snapshot example

[oracle@acfs01 ~]$ /sbin/acfsutil info fs \
>                  /u01/app/oracle/acfsmounts/appda ta1
/u01/app/oracle/acfsmounts/appdata1

ACFS Version: 11.2.0.1.0.0
flags :        MountPoint,Availableflags :        MountPoint,Available
mount time:   Wed Oct 14 19:48:56 2009
volumes:      1
total size:   13958643712
total free:   13834715136
primary volume: /dev/asm/appdata1-457

...

...
number of snapshots:  1
snapshot space usage: 49152

[oracle@acfs01 ~]$ 



Considerations

64 Million Files in a File System

64 Mounts on 32-Bit

256 Mounts on 64-Bit

64 - 128 MB per Node for Metadata

Up to 128 MB per Node for Local Storage Pool

Does not Support Direct I/O

Currently only Available for Linux (>=*EL5)



Summary

ACFS extends ASM‘s capabilities in order to store ALL DATA

Multiplatform Cluster File System with no Extra Costs

Based on ASM‘s Disk Group ManagementBased on ASM‘s Disk Group Management

Eliminates Requirement for a NAS or 3rd Party Solution

Saves License Costs
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