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1 SYSTEM AND METHOD FOR COMMUNI CATIONS I N A SERI AL ATTACHED SCSI  STORAGE
NETWORK 5 TECHNI CAL FI ELD The present disclosure relates generally to the
field of conpute&jmmmwmwmﬂw d, nore particularly, to a Serial Attached
SCSI st orage net L ND As the value and use of information
continues to increaseprsii@i vi dual s and busi nesses continually seek

addi tional ways to process and store information. One option available to
users of information is an information handling system An infornation
handl i ng system general | y processes, conpiles, stores, and/or conmunicates
i nformation or ?’@Hmﬂwﬂﬂﬂwﬁwﬂ]ness personal, or other purposes 15 thereby
all ow ng users tage of thelvalue of the information. Because
technol ogy and i nfwowmti on handl i ng needs and requirenents vary between
different users or applications, information handling systens may al so
vary regaggismgMmaaip METeIOBEFORCOMENGCadTONS Nt S ERE AT QFFEH 98D 's§s1

handl ed, how nmuch information is processed, stored, or conmunicated, and
how quickly and efficiently theBTORPSGENEISNORKRY be processed, stored, or
comruni cated. The variations 20 in information handling systens allow for
infognation handl i ng systens to be general or configured for a specific
user orrﬁpg&hEi c_such as financial transaction processing, airline

r eser vatvons,——enterpri se data storage, or global comunications. In

addi tion, informafj ' i I har re
and software conpgﬁﬂﬂggﬁ?ﬂg%&ﬁgéxﬁggg%ﬁ%?éﬁ?gﬁ%%gﬂgkgg%gg%gs Sgéfngﬁ%"
conmmuni partieulpmy,de adeiid i ttiaed ST starhgrdeetwom. or nore conput er systems, data

- storage systens, and 25 networking systens.

10 BACKGROUND

As the value and use of information continues to increase, individuals and businesses
continually seek additional ways to process and store information. One option available to users of
information is an information handling system. An information handling system .generally processes,
compiles, stores, and/or communicates information or data for business, personal, orother purposes

15  thereby allowing users to take advantage of the.value of the information. Because technology and
information handling needs and requirements vary between different users or applications,
information handling systems may also vary regarding what .inforrnation is handled, how the
information is handled, how much information ié processed, stored, or communicated, and how
quickly and efficiently the information may be processed, stored, or communicated. The variations

20  ininformation handling systems allow for information handling systems t6 be general or configured
for a specific user or specific use such as financial transaction processing, airline reservations,
enterprise data storage, or global communications. In addition, informationl handling systems may
include a variety of hardware and software components that may be configured to process, store, and
communicate information and may include one or more computer systems, data storage systems, and

25  networking systems.

Information handling systems may be included as elements of a storage network. A
storage network can be considered as a specialized network of storage devices coupled to one or

more data servers. Serial Attached SCSCI (SAS) is a storage network interface and communications



I nformati on handling systens may be included as el enents of a storage
network. A storage network can be considered as a specialized network of

. storage devices coupled to one or nore data servers. Serial Attached SCSC
(SAS) is a storage network interface and comuni cations 2 protocol for

. Storage transactions. Serial Attached SCSI is characterized by storage
networ ks having a serial, point-to-point architecture and inproved data
integrity, as conpared with parallel SCSI storage networks. Because data
transfer in a Serial Attached SCSI network occurs on a serial basis, data
transfer rates for Serial Attached SCSI are faster than data transfer rates
associated with parallel 5 data transfef architectures. Both SAS storage
devices and Serial ATA (SATA) storage devices may be physically coupled as
st or age FENAPDIRSrags tanBerions| Satitlattacid ST istharRee, 886\ Kee R ﬂla‘éﬁ;

i ncl ude dual s, ln cgntrast rial ATA drives include a single port.
The dual” porlf B%E%ﬁ%ﬁaﬁr&f@ec%ﬁf IR e qatreniegpipope sothparkdwith pprabltlo®@sls i n
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The Serial Attached SCSI provides for communication with Serial ATA drives
through the Serial ATA Tunneling Protocol_. As with most tunneling constructs in communications
protocols, the Serial ATA Tunneling Protocol provides for the placement of Serial ATA commands

15 and data within Serial Attached SCSI communications. Serial ATA Tunneling Protocol does not,
however, support the use of dual paths to a single Serial ATA drive. Despite the support for Serial
ATA drives in Serial Attached SCSI networks, the functionality of a Serial Attached SCSI storage
network with one or more Serial ATA drives is diminished by the inability of the Serial ATA drive

to support dual port communications.
20 '

SUMMARY
In accordance with the present disclosure, a network topology and bridge device is
disclosed for a Serial Attached SCSI storége network. The bridge device includes at least two mput
ports and an outpgt port. The input ports of the bridge device are coupled to expander devices of the
25  storage network, and the output port is coupled to a Serial ATA drive. The bridge devicé translates
communications from the Serial Attached SCSI protocol to the Serial ATA protocol, and from the

Serial ATA protocol to the Serial Attached SCSI protocol. The bridge device includes an arbiter that



20 SUMMARY I n accordance with the present disclosure, a network topol ogy
and bridge device is disclosed for a Serial Attached SCSI storage network.
. The bridge device includes at |east two input ports and an output port.
The input ports of the bridge device are coupled to expander devices of the
. 25 storage network, and the output port is coupled to a Serial ATA drive.
The bridge device translates conmmunications fromthe Serial Attached SCSI
protocol to the Serial ATA protocol, and fromthe Serial ATA protocol to
the Serial Attached SCSI protocol. The bridge device includes an arbiter
that 3 nmanages the flow of serial data fromthe input ports to the
transl ati on node and fromthe translatidn node to the input ports. A
techni cal advantage of the present disclosure is a Serial Attached SCSI
st or agemanageside ilovrpfnkrial llatd feim the Anpun o to dhe tpaklaBoredicle RAOFbAGEE tsRAGD
Seri al ﬁg%tglm Ve, ﬁ\agri dge device 5 is interposed at the input of each
dri

Seri al PY f)‘resent s two paths for communicating with the Seri al

ATA drive, thereby qahithl 1dvastaEOSTME et iscYd : rj ny ive in
t he event of = an operational féai | ur ebat atqgkgyrgsg%el%tg%gﬁat%@cgéo%gfeﬂ?f&%rk
that i sPRipekieEkichfualkemrinitgeon pidsianeprovidet toencit Sechink TAkiried vabti@g@eate t he
present: di I: rk it o! for deploynment in a Serial
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Wi t hout the Geda it Aodiied, Hgerétyetraititgt SvaEsurBEE of HithANESrGRRFAI drivk mg% typigally
associated with Serjal Attached SCSI  networks populated wth &°4T 1 ves.
At pr esBhPerdnal failugenaly pj pawons qidle stasagel yetwhninthe ipapsabire of SAS bedge/es.
The net y&Qide. AQBRAEOEGYHSEH i m the use .of Serial ATA drives
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tecmﬁi cal _advant age gf theadpre.?ent di sclosure is the bridge
robustness and fai

compromising over capabilities typically associated with Serial Attached SCSI
networks populated with SAS drives. At present, Serial ATA drives are less costly than comparable’
SAS drives. The network topology disclosed herein permits the use of Serial ATA drives while also
taking advantage in a Serial Attac_hgd SCSI storage network of failover capabilities typically
associated with SAS drives. Another technical advantage of the present disclosure is the bridge
15  device disclo;ed herein provides the advantage of redundancy and relative costs on a transparent
basis with reference to the operation of the Serial ATA drive. The. operation of the Serial ATA drive
1s not affected by the interposition of é bridge device at the port of each Serial ATA drive. Other
technical advantages will be apparent to those of ordinary skill in the art in view of the following

specification, claims, and drawings.

20
BRIEF DESCRIPTION OF THE DRAWINGS
A more complete understanding of the present embodiments and advantages thereof
may be acquired by referring to the following description taken in conjunction with the
accompanying drawings, in which like reference numbers indicate like features, and wherein:
25 Figure 1 is a network diagram of a Serial Attached SCSI storage network; and

Figure 2 is a functional block diagram of an SAS/SATA bridge.



15 devi ce disclosed herein provides the advantage of redundancy and
relative costs on a transparent basis with reference to the operation of
.the Serial ATA drive. The operation of the Serial ATA drive is not
affected by the interposition of a bridge device at the port of each Serial
. ATA drive. O her technical advantages will be apparent to those of :
ordinary skill in the art in view of the followi ng specification, clains,
and draw ngs. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conplete

under standi ng of the present enbodi nents and advant ages thereof my be
acquired by referring to the follow ng,description taken in conjunction
with the acconpanying drawi ngs, in which |ike reference nunbers indicate
i ke features, and wherein: 25 Figure 1 is a network diagramof a Seri al

At t achRERSEEDDESCRIPTION work;: and Figure 2 is a functional block di agram
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10 logic, ROM, and/or other types of nonvolatile memory. Additional components of the information

handling system may include one or more disk drives, one or more network ports for communication
with external devices as well as various input and output (/O) devices, such as a keyboard, a mouse,
and a video display. The information handling system may also include one or more buses operable
to transmit communications between the various hardware components.

15 Figure 1 is a network diagram of a Serial Attached SCSI storage network, which is
indicated generally at 10. Storage network 10 includes Serial Attached SCSI controllers 12
and 14. Controllers 12 and 14 are SAS initiators or host devices. Each SAS controller is coupled
to an SAS fanout or expander device. In the example of Figure 1, SAS controller 12 is coupled to
SAS expander device 16, and SAS controller 14 is coupled to SAS expander device 18. SAS

20  expander devices 16 and 18 are coupled to one another through communications link 19. Storage

| network 10 includes a number of SAS/SATA bridge devices. In the example of Figure 10, each of
SAS expander devices 16 and 18 is coupled to SAS/SATA bridge 20, SAS/SATA bridge 21, and
SAS/SATA bridge 22. As shown in Figure 1, each SAS/SATA bridge includes dual input ports and
a single output port that is coupled to a Serial ATA drive. In the example of Figure 1, SAS/SATA

25  bridge 20 is coupled to Serial ATA Drive 24; SAS/SATA bridge 21 is coupled to Serial ATA

drive 25; and SAS/SATA bridge 22 is coupled to Serial ATA Drive 26.



handl i ng system may i nclude one or nore disk drives, one or nore network
ports for comunication wth external devices as well as various input and
.output (I/0O devices, such as a keyboard, a nobuse, and a video displ ay.
The information handling system may al so include one or nore buses operable
_to transmt comuni cati ons between the various hardware conponents. 15
Figure 1 is a network diagramof a Serial Attached SCSI storage network,
which is indicated generally at 10. Storage network 10 includes Seri al
Attached SCSI controllers 12 and 14. Controllers 12 and 14 are SAS
initiators or host devices. Each SAS controller is coupled to an SAS
fanout or expander device. In the exangle of Figure 1, SAS controller 12 is
coupled to SAS expander device 16, and SAS controller 14 is coupled to SAS

expander device 18.. SAS 20.expangdey. Vil d r&: e e
anot her through 53%ﬁﬁﬁp@g§w5%§g?$2¥m%§?f§$§Fﬁ%&ﬁgh%%aé?%ﬁfﬁﬁﬁﬁé‘%Hégdgp
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drive 25; and SAS/ SATA brjdge 22 i oupled to Serial ATA i 6., 5 As
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to one RRASuAXPRNAGHsle 8TSI %&%1@6&1@%%0&%&&@8%@9@5@%&59 At Eipah&er sbacage
drives. In the topo%ogy of Figure 1, however, an SAS/ SATA bridge is

i nt er posmidl! Het beanplddhoBAS msdfdedrivevi ce and each Serial ATA drive. A
0, S SATA DL e RS S AR S DB R TR
confg ol LRkvnlif FRae: 2. 0fheSB¥ B lof SKSISIIEA BFMER) dNFifire 294 RpagentitRe WOtk oten t he
exanpl eSXfS/SI;: Alxj lr)reidgle’of %?gcu?e ?.X gg?se/{Tf g}/izlgceeZO includes dual ports, which are identified as
SAS target port 30 and SAS target port 32. Each port is coupled to a single SAS expander device,
as shown in the network diagram of Figure 1. Each target port of the SAS/SATA bridge 20 is
coupled to an SAS port arbiter 34 and SAS/SATA translation node 36. Port arbiter 34 governs the
15 communications links 38 and 40 between each of the target ports and SAS/SATA translation
node 36. Port arbiter 34 arbitrates between the data transmitted on communications link 38 and the
data between transmitted on communications link 40 for access to SAS/SATA translation
node 36. Port arbiter 34 manages the flow of serial data into the SAS/SATA translation nbde 36
such that only a single stream of data is being translated at the SAS/SATA translation node. - A |
20  buffer may be employed to store data associated with the SAS target port that is temporarily
prevented from communicating with the SAS/SATA translation node.

Following the Serial ATA Tunneling Protocol, the SAS/SATA translation node 36
translates serial data received at node 36 from the Serial Attached SCSI communications protocol
into the Serial ATA communications protocol. The result. of this translation is provided to Serial

25  ATA target port 42, which serves as a single output port that couples SAS/SATA bridge 20 to the
associated Serial ATA drive 44. From the perspective of the attached Serial ATA drive, the attached

Serial ATA drive 44 is coupled to the network through a single port. From the perspective of the



is coupled to a single SCSI controller and to several SAS/ SATA bridges.
Each expander device could also be coupled to one or nore SAS drives. A

. di agram of each SAS/ SATA bridge 20 and Serial ATA drive 24 of Figure 1 is
10 shown in Figure 2. The di agram of SAS/ SATA bridge 20 of Figure 2 is
_representative of the other SAS/ SATA bridge of Figure 1. SAS/ SATA bridge
20 includes dual ports, which are identified as SAS target port 30 and SAS
target port 32. Each port is coupled to a single SAS expander device, as
shown in the network diagram of Figure 1. Each target port of the SAS/ SATA
bridge 20 is coupled to an SAS port arbiter 34 and SAS/ SATA transl ation
node 36. Port arbiter 34 governs the 1% communications |inks 38 and 40

bet ween each of the target ports and SAS/ SATA translation node 36. Port

arbiter _34.arbitrates between, the.dat nsm tted on conmunications |ink
36 and FREREP LB R At S & GRG AT E5R POREOTT RS BT PiAD it OBo
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serial data into the SAS/ SATA transl ati on node 36 Such that only a single
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transl ation node 36. translates serial data received at node 36 fromthe
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drive 44 can be acconplished through one of
ATA drive 44 to SAS target port 30 or SAS target port 32 according to the Serial Attached SCSI
controller that is addressed to receive the serial data from the Serial ATA drive. Port arbiter 34 thus
directs the serial data communication to an SAS target port that is coupled to an SAS expander
device that can direct the communication to the targeted Serial Attached SCSI controller.

15 The communications network and method disclosed herein provides a Serial Attached
SCSI storage network that is able to support the cost-effective use of Serial ATA drives in 2 manner
that 1s error tolerant. Through the use of an SAS/SATA bridge, access to Serial ATA drives of the
storage network can be accomplished on dual-port basis. The SAS/SATA bridge disclosed herein
has dual input port, each of which is coupled to an SAS expander device. Because the each Serial

20 ATA dnve can be accessed through one of two expander devices, the access to the Serial ATA drives
of the storage network is more fault tolerant, as the failure of a single SAS expander device in the
communications path of the Serial ATA device will not diéable access to the Serial ATA
device. The network topology and method disclosed herein is transparent to the operation of a Serial
Attached SCSI storage network. From the perspective of the Serial Attached SCSI controller and

25  the expander deviée, the storage network includes two paths or ports to the Serial ATA drive. From
the perspective of the Serial ATA drive, the serial ATA drive has only a single port. Although the

present disclosure has been described in detail, it should be understood that various chaﬁges,



two input ports to bridge 20. Because the Serial ATA drive 44 of Figure 2
can be accessed through one of two input ports to bridge 20, the Seri al
.ATA drive 44 can still be accessed even if one of the paths to an input
port of bridge 20 has failed. As such, the Serial ATA drive 44 in Figure 2
.1s not 5 isolated on a single path and thereby susceptible to any

comuni cations failure within that path. Communications from Serial ATA
drive 44 are transmtted to SAS/ SATA transl ation node 36, where the serial
data is translated fromthe Serial ATA conmunications protocol to a Serial
Attached SCSI communi cations protocol. Port arbiter 34 directs the

transl ated serial data to communications |link 38 for comunication to SAS
target port 30 or to conmunications link 40 for 10 communi cation to SAS

t ar get ‘o] r%! r tr £ ni cations from

Sor ol e, SOl s bR SisRLERREL AU BB aRE SR o ng
to the Gernwhtidd zisatelﬁﬁeld bChle apparded olaires. t hat i s addressed to receive the
serial data fromthe Serial ATA drive. Port arbiter 34 thus directs the
serial data conmunication to an SAS target port that is coupled to an SAS
expander device that can direct the conmmunication to the targeted Seri al
Attached SCSI controller. 15 The conmuni cati ons network and net hod

di scl osed herein provides a Serial Attached SCSI storage network that is
able to support the cost-effective use of Serial ATA drives in a nanner
that is error tolerant. Through the use of an SAS/ SATA bridge, access to
Serial ATA drives of the storage network can be acconplished on dual - port
basis. The SAS/ SATA bridge di sclosed herein has dual input port, each of
which is coupled to an SAS expander devi ce. Because the each Serial 20 ATA
drive can be accessed through one of two expander devices, the access to
the Serial ATA drives of the storage network is nore fault tolerant, as
the failure of a single SAS expander device in the conmunications path of
the Serial ATA device will not disable access to the Serial ATA device.
The network topol ogy and nmethod di scl osed herein is transparent to the
operation of a Serial Attached SCSI storage netmork From t he perspective
of the Serial Attached SCSI controller and



25 the expander device, the storage network includes two paths or ports to
the Serial ATA drive. From the perspective of the Serial ATA drive, the
.serial ATA drive has only a single port. Although the present disclosure .
has been described in detail, it should be understood that various changes,
.7 substitutions, and alterations can be sade hereto w thout departing from
the spirit and the scope of the invention as defined by the appended

clains. 8 %RT%@ENIN@% {$: 1. A storage network, conprising: nultiple
SCSI controllers; 5 an expander device coupled to each controller; at |east

one bridge device, wherein each bridge device is coupled to a plurality of
expander devi ces; wherein each bridge device is operable to translate
serial data from the Serjal Attached SCSI protocol to serial data in the
Serial ATA phdt HeEEe ngPratcomPasiigone Serial ATA drive, wherein each Seria
ATA drive is coupled to an 1 O output port of the bridge device. 2. The

st orage networ k omulsipdd B¢4] contrelessn the bridge device is operable to
translate serial data communications fromthe Serial Attached SCSI
protocol sto the Sardéglandefdevipe oduptal to ¢hbh 8ontddiler;st or age network of claim 2,
wherein the serial data conmunications in the Serial Attached SCS

protocol include §e&dstbndHdbeldeliBiviRdeRCaes Bl deRicehecorlddib aldrality of
Tunnel i ng protocol .
expander devices; wherein each bridge device is operable to translate serial data from
the Serial Attached SCSI protocol to serial data in the Serial ATA protocol: and

at least one Serial ATA drive, wherein each Serial ATA drive is coupled to an

10 output port of the bridge device.

2. The storage network of claim 1, wherein the bridge device is operable to translate
serial data communications from the Serial Attached SCSI protocol to the Serial ATA
protocol.

15
3. The storage network of claim 2, wherein the serial data communications in the Serial
Attached SCSI protocol include serial data formatted according to the Serial ATA

Tunneling protocol.
20 4. The storage network of claim 2, wherein each bridge device is operable to arbitrate
between data streams such that the Serial ATA drive coupled to the bridge drive

receives, at any one time, only one data stream.

5. The storage network of claim 2, wherein each bridge device is operable to route



20 4. The storage network of claim2, wherein each. bridge device, is
operable to arbitrate between data streans such that the Serial ATA drive
.coupled to the bridge drive receives, at any one tine, only one data
stream 5. The storage network of claim?2, wherein each bridge device is
_operable to route 9 comunications fromphe Serial ATA drive to an
expander device that is associated wth the SCSI controller to mhonlthe

conmmuni cat i 0‘{6 &glétf\%ﬁeﬁgﬁf tﬁ% sevi4l lgf Avcﬁ a) o ar(fllﬂng %ﬁ&&chev%e(?hat-wfstsi&ﬁ . aI

network of c he ser nlcatlons in

Attached SCSI. pr ot ude ser data for tte to.the
Ser sl ATA TG St 5Bk SIS SERR b kamElhicelunnbi s SeHavi LA & Bper abi e
to arbitrate between data streanms such that the Serial ATA drive coupled to .
t he bridge dHregeedr ecei ves, at any one tine, only one 1 o data stream 7.
The storage network of claim2, wherein the serial data comunications in
the Serial Attached SCSI protocol include serial data formatted accordi ng
to the Serial ATA Tunneling protocol; 15 wherein each bridge device is

oper abl e st 0 @rietstcti @ et chha, st reans such that the Serial ATA drive
coupled to the bridge drive receives, at any one tinme, only one dat a

streant wherein I dat a
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receives, at inANYe SMAI datn%rm%?tle gc%?dmcr?o glats%rlalt A‘Ia'gnf’unnepno protocol and

wherein each bridge device is operable to arbitrate between data streams such
that the Serial ATA drive coupled to the bridge drive receives, at any one time, only one

10 data stream.

7. The storage network of claim 2,
wherein the serial data communications in the Serial Attached SCSI protocol
include serial data formatted according to the Serial ATA Tunneling protocol;

15 wherein each bridge device is operable to arbitrate between data streams such
that the Serial ATA drive coupled to the bridge drive receives, at any one time, only one
data stream;

wherein each bridge device is operablé to arbitrate between data streams such
that the Serial ATA drive coupled to the bridge drive receives, at any one time, only one

20  data stream; and

wherein each bridge device is operable to route communications from the Serial
ATA drive to an expander device that is associated with the SCSI controller to whom

the communication from the Serial ATA drive is directed.



wherein each bridge device is operable to route conmuni cations fromthe
Serial ATA drive to an expander device that is associated with the SCSI
.controller to whom the communication fromthe Serial ATA drive is
directed. 10 8. The storage network of claim 1, wherein each bridge device
_is associated with a single Serial ATA donive. 9. A nethod for translating
dat a directed to a Serial ATAdrive in a Serial Attached 5 SCSI storage

net wor k, @f{'h%%ﬁ&%o%%t&&rﬁ%?g\%kn dpwﬂye@l{ h%n‘B éﬁ&ﬁ SYL&Riddil Gipgsed at

t he i nput por seri al PV br| evice conprising: a

plurality of .in coupled to other elenents of the storage network
and operabls@%l‘gg?rée@%f/%dﬁé‘fa in Serial Attached SCSI protocol; 10 a

transl ati on node operable to translate the data fromthe Seri al Attached
SCSI protocol to the Serial ATA protocol; and an output port coupled to
the Serial ATA drive. 10. The nethod for translating data directed to a
Serial ATA dtiAmeihnddorSeansktingtttacirected 1dba SES] ABA woivk irod SedidiAtta@hedvher ei n
the data in the Serial Attached SCSI protocol is transmtted in the Serial

ATA Tunnel i iRCErs@drogohetwddk, cdinprisiBg hedtdpaloft ransl ating data directed to a
Serial ATA drive in a Serial Attached SCSI network of claim9, wherein the

bridge devi ﬂhﬁhngoa%ko‘zg% d@@fcw‘ﬁﬁglg&gdtdt B{eqng‘% (?fntq@ Eerfie )&'I(Aec?rlvaen ﬁleabrﬁagre ! aI-

ATA drive s at ea I nput is cou to an expander devi ce.
The net hod foor translatlng data directed to a Serial ATA drive in a Seri al
At t ached 1ce comprising

a plurality of input ports coupled to other elements of the storage network and
operable to receive data in Serial Attached SCSI protocol;
10 a translation node operable to translate the data from the Serial Attached SCSI
protocol to the Serial ATA protocol; and

an output port coupled to the Serial ATA drive.

10. The method for translating data directed to a Serial ATA drive in a Serial Attached
15 SCSI network of claim 9, wherein the data in the Serial Attached SCSI protocol is

transmitted in the Serial ATA Tunneling Protocol.

11. The method for translating data directed to a Serial ATA drive in a Serial Attached
SCSI network of claim 9, wherein the bridge device is coupled between multipie
20  expander devices and a Serial ATA drive such that each input port is coupled to an

expander device.

12. The method for translating data directed to a Serial ATA drive in a Serial Attached

SCSI network of claim 11, wherein the provided bridge device further comprises a



SCSI network of claim 11, wherein the provided bridge device further
conprises a 11 arbiter node operable to manage the flow of data in the

. Serial Attached SCSI protocol to the translation node. 13. The nethod for
translating data directed to a Serial ATA drive in a Serial Attached 5

. SCSI network of claim 11, wherein the arhiiter node is operable to route
comuni cations fromthe Serial ATA drive coupled to the output node of the

bridge deviggd: %o@@oﬁefme@@ﬁlag%é'tﬁ@ﬂ%sc;lf%@atlﬁ%mrm &t sfc%ltgr@ﬂowrtot 0

whom the conmunication is dir A bridge device .for coupling
el ement s OftﬁEF a t.ached SCSI network to a Serial ATA drive,
conpri si ng: %ﬂ%?ﬁqﬁgut ports, each operable to receive conmunications
routed through separate expander devices; an output port coupled to a
Serial ATA drive; and 15 a translation node operable to translate seri al
data in the Serial Attached SCSI protocol to serial data in the Serial ATA
prot ocol . 153. Thentsthadder denslatmgdiftacdivgictndita 2 Sshiek AT A drive ibaiSgyel Awached i s
associated with a single Serial ATA drive. 20 16. The bridge device of
cl ai m 15,5 WBGHinetwhk dirciaigd 1deteres ths atiephedt sopatableeasduté Wo  expander
devi ces; and wherein each expander device is associated with a single SCS
control ler. chbéimunications from the Serial ATA drive coupled to the output node of the bridge

device to an expander device associated with a SCSI controller to whom the

communication is directed.

10 14. A bridge device for coupling elements of a Serial Attached SCSI network to a Serial
ATA drive, comprising:
multiple input ports, each operable to receive communications routed through
separate expander devices;
an output port coupled to a Serial ATA drive; and
15 a translation node operable to translate serial data in the Serial Attached SCSI

protocol to serial data in the Serial ATA protocol.

15. The bridge device of claim 14, wherein the bfidge device 1s associated with a single
Serial ATA drive.

20
16. The bridge device of claim 15, wherein the bridge device is coupled to at least two
expander devices; and wherein each expander device is associated with a single SCSI

controller.



17. The bridge device of claim16, further conprising an arbiter for
managi ng flow of data fromeach of the input ports such that only a single
.stream of serial data is being translated at any one tinme at the

transl ation node. 5 18. The bridge device of claim 16, further conprising
.an arbiter for managing the flow of serial data fromthe Serial ATA drive
such that data is directed fromthe translation node to an input port

associ at ed W @B @sPanARIordRNCR. Hller LOmBRSREN! Srelidr foPWiSaLile ﬂfgﬁaﬂ al

data to the con [er to mhon1 e ser data 1s direct 19. The

bridge devicg. o m furth r c r|s biter o .e t.
manage t he %taofm@feaa%?é?w R BB B i SEa P RAR TSk
single streamof serial data |s beln transl ated at any one tinme at the
translatlontﬁﬁﬁ@“’éﬁ&nhﬁﬁéb@e@hgwﬁﬁﬁﬂﬁﬁ?n§%¥1aI data fromthe Serial ATA
drive such that data is directed fromthe translation node to an i nput
port associated with an expander device that is operable to route the
serial data to 15 the SCSI controller to whomthe serial data is directed.
20. The Bbri dige Tdewtidge ddvied afidaiddl6, flretie@icombphsing hianbitai fod managiag itse Hper abl e
to translate data in the Serial ATA Tunneling Protocol.

of serial data from the Serial ATA drive such that data is directed from the translation

node to an input port associated with an expander device that is operable to route the

serial data to the SCSI controller to whom the serial data is directed.

10 19. The bridge device of claim 16, further comprising an arbiter operable to, manage the
flow of data from each of the input ports such that only a single stream of serial data is
being translated at any one time at the translation node; and manage the flow of serial
data from the Serial ATA drive such that data is directed from the translation node to an
input port associated with an expander device that is operable to route the serial data to

15  the SCSI controller to whom the serial data is directed.

20. The bridge device of claim 14, wherein the translation node is operable to translate

data in the Serial ATA Tunneling Protocol.



