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XFS: Scalable, Reliable, Fast
9'4�COMBINES�ADVANCED�JOURNALING�TECHNOLOGY
WITH�FULL����BIT�ADDRESSING
�SCALABLE�STRUCTURES

AND�SCALABLE�ALGORITHMS���5HIS�COMBINATION
DELIVERS�THE�MOST�SCALABLE
�RELIABLE
�AND�HIGH�
PERFORMANCE�FILESYSTEM�IN�THE�WORLDpREADY�NOW
FOR�THE���ST�CENTURY���*TS�COMBINATION�OF�SCALABILITY

PERFORMANCE
�QUICK�RECOVERY
�AND�GUARANTEED�RATE
*�0�	(3*0
�MAKES�9'4�WELL�SUITED�FOR�SERVERS�
5HIS�INCLUDES�WEB�SERVERS
�VIDEO�SERVERS

GRAPHICS�SERVERS
�LARGE�AND�FAST�DATA�SERVERS

HIGH�AVAILABILITY�	)"
�SERVERS
�HIGH�PERFORMANCE
COMPUTING�	)1$

�AND�OTHER�DEMANDING
FILESYSTEM�APPLICATIONS�

21st Century Scalability
9'4�PROVIDES�A�GRACEFUL�PATH�FOR�MANAGING�DISK
GROWTH�FOR�DECADES�TO�COME���.ULTIPLE�TERABYTE
FILESYSTEMS�ARE�COMMON�TODAY���4HOULD�DISK
DENSITIES�CONTINUE�INCREASING�AT�����PER�YEAR
�IN
���YEARS
�ONE�THOUSAND�TERABYTE�DISK�SYSTEMS
WOULD�BE�ROUTINE���*N����YEARS�ONE�MILLION
TERABYTE�DISK�SYSTEMS�WOULD�BE�COMMON���9'4�IS
A�FULL����BIT�FILESYSTEM
�READY�TODAY�TO�HANDLE
THESE�PROJECTED�million-terabyte filesystems�

������ ���X����������MILLION�TERABYTES�����EXABYTES

"S�THE�DISK�SIZES�GROW
�THE�STRUCTURES�AND
ALGORITHMS�ALSO�NEED�TO�SCALE��9'4�IS�READY�TODAY
WITH�THE�DESIGNED�IN�TECHNOLOGIES�NEEDED�FOR�THIS
SCALABILITY�

Journaling: Quick Recovery & High Reliability
5HE�9'4�JOURNALING�TECHNOLOGY�GUARANTEES
FILESYSTEM�CONSISTENCY
�while restarting in
less than a second�	AFTER�AN�UNEXPECTED
INTERRUPTION

�REGARDLESS�OF�THE�NUMBER�OF�FILES�IT
IS�MANAGING���5RADITIONAL�FILESYSTEMS�USE�SLOW
FILESYSTEM�CHECKS�AFTER�AN�INTERRUPTION
�WHICH
CAN�TAKE�MANY�HOURS�TO�COMPLETE���9'4�JOURNALING
AVOIDS�THESE�LENGTHY�FILESYSTEM�CHECKS�

9'4�TECHNOLOGY�IS�FIELD�PROVENpRUNNING�RELIABLY
ON�HUNDREDS�OF�THOUSANDS�OF�*3*9�SYSTEMS�FOR
MANY�YEARS�

Fast Transactions and Searches
9'4�OPTIMIZES�THE�SPEED�OF�READ�AND�WRITE
TRANSACTIONS���*TS�JOURNALING�AND�OTHER�ADVANCED
STRUCTURES�AND�ALGORITHMS�ARE�TUNED�TO�LOG�THE
TRANSACTIONS�MORE�RAPIDLY�THAN�WITH�GENERAL
6/*9�FILESYSTEM�TECHNOLOGY�

9'4�USES�EFFICIENT�TABLE�STRUCTURES�	B�TREES
�FOR
FAST�SEARCHES�AND�RAPID�SPACE�ALLOCATION���9'4
CONTINUES�TO�DELIVER�RAPID�RESPONSE�TIMES
�EVEN
FOR�DIRECTORIES�WITH�TENS�OF�THOUSANDS�OF�ENTRIES�
5HE�PERFORMANCE�OF�MOST�6/*9�FILESYSTEMS
SIGNIFICANTLY�DEGRADES�AS�THE�NUMBER�OF�ENTRIES
PER�DIRECTORY�GROWSNOT�SO�WITH�9'4�

XFS Bandwidth
9'4�DELIVERS�NEAR�RAW�*�0�PERFORMANCE��5HIS�WAS
DEMONSTRATED�ON�THE�LARGEST�DISK�CONFIGURATION
4(*�WAS�ABLE�TO�ASSEMBLE��over 4 gigabytes
per second�	READ�AND�WRITE
�ON�����DISKS�TO
ONE�MULTITHREADED�PROCESS�ON�AN�0RIGIN�����
*3*9�SYSTEM���9'4�DELIVERS�EXCELLENT�BANDWIDTH
ON�PRODUCTION�FILESYSTEMS�BY�ROUTINELY�AND
AUTOMATICALLY�ALLOCATING�large contiguous
extents
�AVOIDING�FRAGMENTATION�

Guaranteed Rate I/O (GRIO)
9'4�SUPPORTS�GUARANTEED�BANDWIDTHS�FOR
APPLICATIONS
�SUCH�AS�VIDEO�SERVERS
�WHICH�NEED
GUARANTEED�RATE�*�0�	(3*0
�

Coming Soon to XFS:
Open Source XFS on Linux:�4(*�IS�CONTRIBUTING
9'4�	ONE�OF�ITS�CORE�COMPETENCIES
�TO�BOOST�-INUX
TO�AN�ENTERPRISE�PREFERRED�SOLUTION�

Clustered XFS (CXFS):�"LLOWS�MULTIPLE�*3*9

-INUX
�AND�/5�HOSTS�TO�SHARE�A�COMMON�SET�OF
DISKS
�WITH�HUNDREDS�OR�THOUSANDS�OF�.#�S
SHARED�CLUSTERED�BANDWIDTH�



XFS
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UNIX
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XFS features

• 4CALABILITY�WHICH�WILL�SUPPORT�DISK�GROWTH
FOR�DECADES�TO�COME�
• 4CALABLE�FILE�SIZES�	��MILLION�TERABYTES

• 4CALABLE�FILESYSTEMS�	���MILLION�TERABYTES

• 4CALABLE�ALGORITHMS�FOR�HIGH

PERFORMANCE
�EVEN�WITH�HUGE�FILE
SYSTEMS
• -ARGE�NUMBERS�OF�FILES
• -ARGE�FILES�	INCLUDING�SPARSE�FILES

• -ARGE�DIRECTORIES
• "DVANCED�ALGORITHMS�FOR�FAST

PERFORMANCE�ON�HUGE�FILESYSTEMS

• +OURNALING�AND�3ELIABILITY
• (UARANTEES�FILESYSTEM�CONSISTENCY�FOR

HIGH�RELIABILITY
• 3APID�RESTARTS�	LESS�THAN�A�SECOND
�AFTER

UNEXPECTED�INTERRUPTS
• 1ROVEN�TECHNOLOGY���)UNDREDS�OF

THOUSANDS�OF�SYSTEMS�IN�THE�FIELD�HAVE
USE�9'4�RELIABLY�FOR�YEARS

• )IGH�PERFORMANCE
• &XTREMELY�FAST�TRANSACTION�RATES
• &XTREMELY�HIGH�BANDWIDTHS
• &XTREMELY�FAST�DIRECTORY�SEARCHES
• &XTREMELY�FAST�SPACE�ALLOCATION

• "DVANCED�FEATURES
• 7IDEO�STREAMING�SUPPORT

• (UARANTEED�3ATE�*0�	(3*0

• )IERARCHICAL�STORAGE�	)4.S
�%.'


• 0FF�LINE�STORAGE�APPEARS�AS�IF�IT�IS
ON�LINE

• $OMPATIBILITY
• #ACKUP�WITH�POPULAR�COMMERCIAL

PACKAGES�SUCH�AS�-EGATO�/ET8ORKER

FOR�*3*9�AND�7ERITAS�/ET#ACKUP�OR
WITH�DUMP�RESTORE
�BRU
�CPIO
�OR�TAR�

• 4UPPORT�FOR�MULTIPLE�)4.S
�INCLUDING
4(*�%.'�AND�7ERITAS�)4.�THROUGH
THE�%.*(�%."1*�INTERFACE

• /'4�$OMPATIBILITY
8ITH�/'4�VERSION��
����BIT�FILESYSTEMS
CAN�BE�EXPORTED�TO�OTHER�SYSTEMS�THAT
SUPPORT�THE�/'4�7��PROTOCOL���4YSTEMS
THAT�USE�/'4�7��PROTOCOL�MAY�ACCESS
9'4�FILESYSTEMS�WITHIN�THE����BIT�LIMIT
IMPOSED�BY�THE�PROTOCOL�

• 8INDOWS�/5�$OMPATIBILITY
4(*�USES�THE�0PEN�4OURCE�4AMBA�SERVER
TO�EXPORT�9'4�FILESYSTEMS�TO�8INDOWS

AND�8INDOWS�/5�SYSTEMS���4AMBA
SPEAKS�THE�4.#�	4ERVER�.ESSAGE�#LOCK

AND�$*'4�	$OMMON�*NTERNET�'ILE
4YSTEM
�PROTOCOLS�

Technical Specifications

����5ECHNOLOGY
��������+OURNALED����BIT�FILESYSTEM�FOR�*3*9
��������	AND�SOON�-INUX
�WITH�GUARANTEED
��������FILESYSTEM�CONSISTENCY�

����1RODUCT�4PAN
��������*3*9�����OR�LATER�	���.#�MINIMUM�MEMORY
�

����'ILESYSTEM�#LOCK�4IZE
������������BYTES�TO����,#�FOR�NORMAL�DATA
��������AND�UP�TO���.#�FOR�REAL�TIME�DATA�
��������'ILESYSTEM�EXTENTS�	CONTIGUOUS�DATA
�ARE
��������CONFIGURABLE�UP�TO���(#�IN�SIZE�
������������BYTE�PHYSICAL�DISK�SECTORS�SUPPORTED�

����4WAP�TO�'ILES
��������4WAP�TO�FILES�IS�SUPPORTED�

����(UARANTEED�3ATE�*�0�	(3*0

��������)ARD�AND�SOFT�GUARANTEES�ARE�SUPPORTED�
��������)ARD�GUARANTEES�REQUIRE�TURNING�OFF
��������DISK�DRIVE�SELF�DIAGNOSTICS���(UARANTEES�ARE
��������EXPRESSED�AS�A�FILE�DESCRIPTOR
�DATA�RATE

��������DURATION
�AND�START�TIME���(3*0�FOR�MORE
��������THAN�FOUR�STREAMS�IS�OPTIONAL�

����1ERFORMANCE
��������5HROUGHPUT�IN�EXCESS�OF���(#�PER
��������SECOND�HAS�BEEN�DEMONSTRATED�ON�A�SINGLE
��������FILESYSTEM�USING�A����PROCESSOR
��������0RIGIN�����SERVER�
��������4INGLE�FILE�READS�AND�WRITES�EXCEEDED
����������(#�PER�SECOND�

����%UMP�*NTERCHANGEABILITY
��������3ESTORE�CAN�RESTORE�&'4�DUMPS�TO�EITHER
��������&'4�OR�9'4�FILESYSTEMS�
��������XFS?RESTORE�CAN�RESTORE�9'4�DUMPS�TO
��������EITHER�9'4�OR�&'4�FILESYSTEMS�
��������%UMPS�OF�ACTIVE�9'4�FILESYSTEMS�ARE
��������SUPPORTED�
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������4ILICON�(RAPHICS�*NC���"LL�RIGHTS�RESERVED���4PECIFICATIONS�SUBJECT�TO�CHANGE�WITHOUT�NOTICE���4ILICON�(RAPHICS�AND�*3*9�ARE�REGISTERED�TRADEMARKS
�AND�4(*
�0RIGIN

9'4
�AND�THE�4(*�LOGO�ARE�TRADEMARKS�OF�4ILICON�(RAPHICS
�*NC���/'4�IS�A�TRADEMARK�OF�4UN�.ICROSYSTEMS���8INDOWS�AND�8INDOWS�/5�ARE�REGISTERED�TRADEMARKS�OF�.ICROSOFT
$ORPORATION��/ET8ORKER�IS�A�REGISTERED�TRADEMARK�OF�-EGATO���/ET#ACKUP�IS�A�TRADEMARK�OF�7ERITAS���0PEN�4OURCE�IS�A�TRADEMARK�OF�THE�0PEN�4OURCE�*NITIATIVE���-ONG�LIVE�THE
PENGUIN�AND�-INUX���6/*9�IS�A�REGISTERED�TRADEMARK�IN�THE�6�4��AND�OTHER�COUNTRIES
�LICENSED�EXCLUSIVELY�THROUGH�9�0PEN�$OMPANY�-IMITED���-INUX�IS�A�TRADEMARK�OF�-INUS
5ORVALDS���5HANK�YOU�-INUS���"LL�OTHER�TRADEMARKS�MENTIONED�HEREIN�ARE�THE�PROPERTY�OF�THEIR�RESPECTIVE�OWNERS�
,ENT,�	����



