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The present invention is directed to a system nodule for coupling a network
to I/Oresources. Mre particularly, the present invention is difggfegsto a
system nodul e having a plurality of serverlets that share I/ O resources
such as disk systens. 10 BACKGROUND As technol ogy has progressed, the
processing capabilities of conputer systens has increased dramatically.

This increase has led to a dranatic increase in the types of software
applications that can be executed on a conputer systemas well as an
increase in the functionality of these software applications. The increase

in processing cap&ﬂGHlBEN&IWSERMERﬁDE@S]WM@IN@ﬁems to execute
mul tiple software applicati as by including multiple
m Ccroprocessors in a conpu Gﬁ *.*WW%SB%S m cr oprocessor tine.
Addi tional ly, technol ogi cal advancenents have led the way for nultiple
conputer systens, each executing nultiple software applications, to be
easitsy connected together via a net WEKD 20 Conventional servers typically
are self-contained units that include their own functionality such as disk

drive systems pﬁ@f&é&%@{ﬁ&?%&@@m Ie&gﬁoédlé%?)r ag‘aﬁpés}mo 1apg/pover

subsyst ens. I'e servers are de nee en ‘each server may
tcﬁsi ? ggfggsto\é\gcfeghﬁgg ar%m@argﬂ%ﬁgg@geenden?%nvgr?n%nnealréc?ed tQ%usgstex%)moﬁ V\ﬁavmg al tis

plurality of serverlets that share I/0 resources such as disk systems.

10 BACKGROUND
As technology has progressed, the processing capabilities of computer systems has

increased dramatically. This increase has led to a dramatic increase in the types of
software applications that can be executed on a computer system as well as an increase in
the functionality of these software applications. The increase in processing capabilities also

15 allows modern computer systems to execute multiple software applications concurrently,
such as by including multiple microprocessors in a computer system or by sharing
microprocessor time. Additionally, technological advancements have led the way for
multiple computer systems, each executing multiple software applications, to be easily
connected together via a network. |

20 Conventional servers typically are self-contained units that include their own
functionality such as disk drive systems, cooling systems, input/output (I/0) subsystems
and power subsystems. If multiple servers are desired or needed then each server may be

housed within its own independent cabinet {or housing). However, it is desirable to reduce



the size of servers so as to provide the functionality of servers in smaller
si.zed cabinets. At the sane tine, it is desirable to have a pl urqilgﬁfwélﬁm
processors each capable of separately running sinultaneously. 5"
DESCRI PTI ON OF THE DRAW NGS The foregoing and a better understandi ng of the
present invention will becone apparent fromthe follow ng detail ed
description of exanple enbodi nents and the clains when read in caqnnection
wi th the acconpanying drawi ngs, all formng a part of the disclosure of
this invention. Wile the foregoing and following witten and illustrated 10
di scl osure focuses on disclosing exanple enbodi nents of the invention, it
shoul d betheieapf servarhsfedssio goeyidenthe funetionpdiffeof; ssTvigts ineapalier sized wabineisi v and
exanple only and the invention is not Ilimted thereto. The foll ow ng
r epr esenttge kimefime cis & desiratdn® Iefe b ipturditpof pesessors eidhodapiblk of sephtedynce
nuneral s represent |ike elenents and wherein; 15 FIG 1 is an exanple data
net wor k; fahfne Sinhiafeddligck di agram of an exanpl e processing systemin order
to show a pr%cesm ng sgstem coupled to a data comuni cations network; FIG
3 is a block diagram of another exanple processing systemin order to show a
processi ng system coupled to a data conmuni cations network; 20 FIG 4 is a
di agram of a serverlet according to an exa pl e enbodl ment of the present
inveAtion; 2 1 O JUN 2BRIEEDESCURIPY ! & [INGSt em nodul e according
to an exarrpl e enbodi nent of the

The foregoing and a better understanding of the present mventmn will become

apparent from the following detailed description of example embodiments and the claims
when read in connection with the accompanying drawings, all forming a part of the
disclosure of this invention. While the foregoing and following written and iHustrated
10 disclosure focuses on disclosing example embodiments of the invention, it should be clearly
understood that the same is by way of illustration and example only and the invention is not
limited thereto.
The following represents brief descriptions of the drawings in which like reference
numerals represent like elements and wherein:
15 FIG. 1 is an example data network;
FIG. 2 is a block diagram of an example processing system in order to show a
processing system coupled to a data communications network;
FIG. 3 is a block diagram of another example processing system in order to show a
processing system coupled to a data communications network;
20 FIG. 4 is a diagram of a serverlet according to an example embodiment of the

present invention,



present invention; FIG 6 is a diagramshow ng interconnections between
switches and serverlets according to an exanpl e enbodi ment of tHe) gk 8ht
invention; 5 FIG 7 is a diagramof a swi tching device coupled to I/0O
resources according to an exanple enbodi nent of the present invention; and
FIG 8 is a diagramof a switching device coupled to a switch fabric network
according to an exanpl e enbodi nent of the present invention. 10 DETAILED
DESCRI PTI ON Bef ore begi nning a detail ed description of the subject

invention, nmention of the following is in order. Wen appropriate, |ike
reference nunerals and characters may be used to designate identical,

cor r espondi ng BiG.s imial dbagran wp o spsiers modultiacfading ¢ &n guample enizndimes of the t he
detail ed description to follow, exanple sizes and values may be given, 15

al t hough pRenRiReMYn;i Nvention is not limted to the same. Additionally,

wel | known power/ground connections to integrated circuits (1Cs) and ot her
conponént s nay te : .4 Dk I ; i Cl i.l lustration
and di scussi onl,:mginGd113 gléj 1%&%&1&%@ Ilﬁ(;t%ltg@glre gﬁ({gﬁgetpﬁ\%ne%{’%h% Sér\i%%lsfgnti on nmay
be further described with r%s%%?ct tfg a signal or signals sent across a

si gnal | i ASOBINEIOGAARApPlsSMboHRent LhEPFSFHEYePUon: nt ended to be 20

i nt erchangeabl e between the singular and the plural. The arrangenents nmay be
show? i n bl ocKIGi7igratingian of R swiching deviceaspuplad shEQuresontres esojdmgettanon, and
al so because specifics 3 1 0,JUN 2005 wth respect to inplenentation of

such bl ockxaipkgembodinea g eregptenmyedopead upon the platformw thin which
the present invention is to be inplenented. These specifics are

FIG. 8 is a diagram of a switching device coupled to a switch fabric network

according to an example embodiment of the present invention.

10 DETAILED DESCRIPTION

Before beginning a detailed description of the subject invention, mention of the
following is in order. When appropriate, like reference numerals and characters may be
used to designate identical, corresponding or similar components in differing figure
drawings. In the detailed description to follow, example sizes and values may be given,

15 although the present invention is not limited to the same. Additionally, well known
power/ground connections to integrated circuits (ICs) and other components may not be
shown within the FIGS. for simplicity of illustration and discussion, and so as not to
obscure the invention. The invention may be further described with respect to a signal or
signals sent across a signal line or signal lines. This terminology is intended to be

20 interchangeable between the singular and the plural. The arrangements may be shown in

block diagram form in order to avoid obscuring the invention, and also because specifics



within the purview of one skilled in the art. Further, where specific
details (e.g., circuits) are set forth in order to describe exqrqjl“g\x 2005
enbodi ments of the invention, it should be 5 apparent to one ski'l é in the
art that the invention can be practiced wthout these specific details.
Finally, it should be apparent that any conbination of hard-wired circuitry
and software instructions can be used to inplenent enbodi nents of the
present invention. That 1is, the present inventionis not limted to any
specific conbination of hardware circuitry and software instructions. 10
The present invention is applicable for use with all types of data networks
and cl usteis rdpsit gnixbl¢mertativie dfegdt bleck degrputaerasgensatsvenysdepead bphethal s,
storage devices, and comunication devices for comruni cati ons, Exanples of

such data V&@ﬂf&ﬁf ¥RhiBYhitH e Y@ entdnveRGoh isab®a impkmeitkd, (IrAdE sperifidsdee ar ea
network (WAN), a campus area network (CAN), a netropolitan area network

(MAN), a I . _ne StQr r : ng._a.system
trea pet uor R S e B st 60 o EARRIR Bl B PO ety

(NA O, Future 1/O (FIO, Infiniband and Server Net and those networks which
may  beconwe &&tdrrth i erdsstodsscrihesampleabrdigentel diegpeentian hehqid by e.  LAN
‘'systens may include Ethernet, FDDI (Fibre Distributed Data Interface) Token
Ri ng BAN, apurchtocueuskilléd anticart tMadee {adion lcAiNbe Brabliced @htonetheseaspaciié r el ess
LAN. 20 FIG 1 shows an exanpl e data network having several interconnected

endpoi nt s g ARAGSAalfyOt sHadia be AFHA+E Gt 2R SomMMatil @arddwirddeirchitry Ay dat a
network 10 may include, 4 1 0" JUN 2005 " for exanple, an interconnection

2011 KA s R DB 5 b B 05480 TS
is, the present invention is not limited to any specific combination of hardware circuitry
and software instructions.

10 The present invention is applicable for use with all types of data networks and
clusters designed to link together computers, servers, peripherals, storage devices, and
communication devices for communications. Examples of such data networks may include
a Jocal area network (LAN), a wide arca network (WAN), a campus area network (CAN),
a metropolitan area network (MAN), a global area network (GAN), a storage area network

15 and 2 system area network (SAN), including data networks using Next Generation 1/0
{NGIO), Future I/O (FIO), Infiniband and Server Net and those networks which may-
become available as computer technology develops in the future. LAN systems may
include Ethernet, FDDI (Fibre Distributed Data Interface) Token Ring LAN,
Asynchronous Transfer Mode (ATM) LAN, Fibre Channel, and Wireless LAN.

20 FIG. 1 shows an example data network having several interconnected endpoints

(nodes) for data communications. As shown in FIG. 1, the data network 10 may include,



(nodes) that may correspond to one or nmore |/Ounits | and 2, corrput ers and
servers such as, for exanple, host 14 and host 16. I/ O unit ?JUF%BF\F
one or nore controllers 5 coupl ed thereto, including 1/0 control r OC1)
and 110 controller 2 (10C2). Likewise, 1/Owunit 2 may include an I/0O
controller 3 (10C3) coupled thereto. Each 1/O controller 1, 2 and 3 (10C,
| OC2 and | OC3) nmay operate to control one or nore |I/O devices. For exanple,
I/O controller 1 (10C1) of the I/Owunit 1 may be coupled to |I/0O device 18,
while [1/Ocontroller 2 (10C2) may be coupl ed to I/ O device 20. Simlarly,

I /O controller 3 10 (1CC3) of the I/Ounit 2 be coupled to I/ 0O devices
22 and 24for granple.ordelpreaseqtia) fahsie @wyméﬁergéf@@' fo ftSy'béfstcw febiy"dd¢iofes, such
as storage devices (e.g., a hard disk drive, tape drive) or other o)

devi ce. Thm drasérs savitchel ) Riand € and cbmekporglineg plasiba dinkd Gandontearall dndpsinand |/ O
devices may be organized into groups known as clusters, with each cluster

i nct udingaRc) iy 3 fRY Goftespbid A7 he dndrk RICERHits 8, RomPRER chll Qvelslshcf each

[ /O unit ne of nore I/ O controllers sts and /O units may

b t ted | ect f
oui t ches 1 axparle, B 10 ég%ﬂﬁdﬁﬁca uwﬁig?agavdv b8 EateetbPBR veen the
swwtches AA° B and C. In addition, each I/O unit may include one or nore 1/0O

cont Bol | etoupledthereto) mlvdingrl4B cpratyollsa AIQGY anl/Q ennioHlercd AQUBt eleswische
switched fabric 12 and the I/Ocontrollers (e.g., 10C, 10C2 and 10C3). For

exanpl e, I/OGnitebimiag irtlaiptaal/Q contmjlet R (T3 ceupldiahdrktd. SEaJ:QIMNB@Qﬁ)Iler 1,
controllers 1 and 2 (1OC1 and 10C2) of the I/Ounit 1 to the switched fabric

(1|2003w;ﬂ Iof %1%3 :d/@é@l‘; glbtmvantag@@@ﬁna; SpeTBi td Binferof 8cCort Mbre! Y PuERABLST Otdrer 3
example, I/O controller 1 (OC1) of the I/O unit 1 may be coupled to /O device 18, while
I/O controller 2 I0C2) may be coupled to I/0 device 20. Similarly, 1/O controller 3
10 (I0C3) of the I/O unit 2 may be coupled to I/O devices 22 and 24. The 1/0 devices may
be any of several types of I/O devices, such as storage devices (e.g., a hard disk drive, tape
drive) or other 1/0O device.
The hosts and ¥/O units including attached I/O controllers and I/O devices may be
organized into groups known as clusters, with each cluster including one or more hosts and
15 typically one or more I/0O units (each I/O unit including one or more T/O controllersy. The
~ hosts and /O units may be interconnected via a switched fabric 12, which is a collection of
switches A, B and C and corresponding physical links connected between the switches A, B
and C.
In addition, each I/0 unit may include one or more I/O controller-fabric (IOC-

20 fabric) adapters for interfacing between the switched fabric 12 and the I/O controllers (e.g.,

I0C1, 1I0C2 and I0C3). For example, IOC-fabric adapter 26 may interface the I/O



switched fabric 12. The specific nunber and arrangement of hosts, 1/0 units,
1/0 controllers, 1/O 5 devices, switches and |inks shown in FI G o Junms
provi ded sinply as an exanple data network. A wide variety of '

i npl enentati ons and arrangenents of any nunber of hosts, 1/Ounits, 1/0
controllers, 1/0O devices, switches and links in all types of data networks
may be possible. An exanpl e enbodi nent of a host (e.g., host 14 or host 16)
may be shown in FIG 10 2. As shown in FIG 2, the host 14 may include a
processor 202 coupled to a host bus 203. An I/O and nenory controller 204
(or chipset) may be coupled to the host bus 203. A nmain nenory 206 nmay be
coupl ed ¢apitpHers 1/@dz¥r@0&éﬁb¢ J0CHmirthe I/erunpgto thgysyitehed figtiriggle, 2h8e they operat e
to bridge or interface between the I/0O and nenory controller 204 and an I/0O
bus 205. IGEs¥abiigladdptér 280omby Ditdracs trEyO hentadllens EOCI) @f 1O/ OumitZ0i, thé ncl udi ng
/O 15 controllers 210 and 212. 110 controllers 210 and 212 (i ncludi ng any
|/ O devi tyjed thereto) nmay provide bus-based |I/O resources. One or
nor e hos%ﬁggdr)?gﬁgégbters 220 may al so be coupled to the 1/0 bus 205.

Al ternatively, the_.host-fabric adapte 20 be pled dir ly to the
10 and. oo §he SEFIRF SbRe A8 ANAREBEL 5! 5ot TO Sy HOORIPIRdi of he 1/ o
bus 205 (see FIG 3). In either 20 situation, the host-fabric adapter 220
may Sbe ceénvifeseyaighesnngdinks showa infFlg. haraprokidphsimplyatsan examgledatay. | NI C whi ch
usual ly includes hardware and firmvare) for interfacing the host 14 6 1 0

JUN 2005netorkt he wdilé vateedof iatplangentafionsTiod diaxagenfanby éfcangdapiber of2rBisiray be
utilized to provide fabric comrunication capabilities for the host 14. For

exanpl e, ;bN&il O8O chAbSIiers, 3R BEREes 28R tciBYand links in all types of data networks may
be possible.
An example embodiment of a host (e.g., host 14 or host 16) may be shown in FIG.
10 2. As shown in FIG. 2, the host 14 may include a processor 202 coupled to a host bus
203. An I/O and memory controller 204 (or chipset) may be coupled to the host bus 203.
A main memory 206 may be coupled to the /O and memory controller 204. An I/O
bridge 208 may operate to bridge or interface between the I/0 and memory controlier 204
and an 1/O bus 205. Several I/O controllers may be attached to I/O bus 205, including /O
i5 controllers 210 and 212. T/O controllers 210 and 212 (including any 1/O devices connected
thereto) may provide bus-based 1/O resources.
One or more hosi-fabric adapters 220 may also be coupled to the 1/O bus 205.
Alternatively, the host-fabric adapter 220 may be coupled directly to the /O and memory
controller {or chipset) 204 to avoid limitations of the I/O bus 205 (see FIG. 3). In either
20 éituation, the host-fabric adapter 220 may be considered to be a type of a network interface

card (e.g., NIC which usually includes hardware and firmware) for interfacing the host 14



convert data between a host format and a format that is conpatible with the
swi.itched fabric 12. For data sent fromthe host 14, the host-fabric ter
220 may format the data into 5 one or nore packets containing a s'bau'gﬁ of
one or nore cells including header information and data information. The
hosts or /O units (and associ ated host or 1 OC-fabric adapters) of the.data
network may be conpatible with the "Next Generation |nput/Qutput (NGO
Specification" as set forth by the NG O Forumon March 26, 1999. The hosts
or 1/Ounits of the data 10 network nay al so be conpatible with the

I nf m band architecture. Infiniband information/specifications are under
devel oprree theswitehdd| fatrec PbTThe hest-fabyictadaptendZ0rmaydecutilizeditheprosido dibaici on
(formed August 27, 1999) having the Internet address of

htt p: / / wwohRfuhizhitanepabiltia. fo the hoasi: fRdekempld pt st I28idmyple220 hagt
channel adapter (HCA), and the 10C 15 fabric adapters may be target channel

dapt er’ . t : i

adapter's CIetl il REERRL GHOBREFmRN IR RS APRY s BRiagbde on
d serial links. Simlarly, t [ ad TCA b dt

ol 0 [ A TGS SR oI T R R

of either an 1/0 wunit 1 or 2, or another network, including, but not
| i m t®d t ope bomate packess centaining a(segudnce ofongiod encss ecdlsnealudingheadeN) |  Et her net
ATM and Fi bre Channel networks, via high speed serial |links. Both the host

channel adalptmitiohHed\atanefoih@ionar get channel adapter (TCA) 7 1 O JUN 2005
may be inplenented in conpliance with "Next Generation |I/O Architecture:

Host Ch I (-RA; =Y tel Corp.
o a3 o MG RER o POURL (0 2L 1A dr 18C-ABriS Rlaplef) o taald™ & COTP

network may be compatible with the "Next Generation Input/Output (NGIQ) Specification”
as set forth by the NGIO Forum on March 26, 1959. The hosts or 1/Q units of the data
10 network may also be compatible with the Infiniband architecture. Infiniband
information/specifications are under development and will be published by the Infiniband
Trade Association (formed August 27, 1999) having the Internet address of
http://www.Infinibandta.org.
The host-fabric adapter 220 may be a host channel adapter (HCA), and the 10C-
15 fabric adapters may be target channel adapters (TCA). The host channel adapter (HCA)
may be used to provide an interface between the host 14 or 16 and the switched fabric 12
via high speed serial links. Similarly, target channel adapters (TCA) may be used to
provide an interface between the switched fabric 12 and the I/O controller of either an I/O
unit 1 or 2, or another network, including, but not limited to, local area network (LAN),
20 wide area network (WAN), Ethernet, ATM and Fibre Channel networks, via high speed

serial links. Both the host channel adapter (HCA) and the target channel adapter (TCA)



accordance with the Infiniband architecture. However, NG O and | nfi ni band
are nerely exanple enbodi nents or inplenentations, and the invention is not
limted thereto. 5 Enbodi ments of the present invention may pro]v!]qﬁNqugystem
nmodul e for coupling a switch fabric network to I/ O resources (such as a
first disk systemand a second disk system. The system nodul e may incl ude
a first serverlet, a second serverlet, and a first swtching device coupled
to each of the first serverlet and the second serverlet. The first

swi tching device may be further coupled to the 1/0O resources such that the
first serverlet 10 and the second serverlet share I/Oresources. FIG 4 is a
di agr am @faybedmplesienisd i goqplianee with| "dgxiCayierajier Lgbduhisycratec dfast ffonng! an
exanpl e enbodi nent of the present invention. OQher enbodi nments and

conf i gur ddugres Spectficariérs Revisioni 100t fxesesfopth ydhtel Gerpl ox @My 13).199%er Ber ver | et 50
cont ai ns conmponents of a conventional server but does not contain all the

funct | OnakickfBl oS UEhibaP e SXARRE CIokfer, RABIUE TGl 3R AP rchafe! ude four

dual in-l1ne nenory nD | MVE) 52, 54, 5 an on- power
conversi on un r.ocessor it 66 al

ocated AR caoSRgNS oaé@ﬁﬁwﬁt“‘fmwﬁe iR GETRRed et i s

exanpl e, does not contain a cooling systemor a disk drive system and thus
doesd not i ncl Geabodimensid the prgfrsh Biveiogimay rrovide Asysiamodalefer Couphiag anit 62
may ‘interface to local 1/0 device and 20 nmenory while the unit 64 may

i nt er f acewittiefabrio aemeok tlOtreSifirded (saoh &y Ofissb diskeysiny andThsecothitisk 62 nmay be
coupl ed to t he unit 64 by a data bus such as a hublink data bus. A hublink

8 10JU e%o&’d!ﬁ tha@Sndihde- 8l seleBe Eb% s@cdn@‘%:ﬁ} OLY ﬁf@h speed
poi nt -t o- t dat types o ata buses are ovmt In the
scope of S\twﬂ%lgg ng?ge:t coup rt](g !328: of-{-heeﬁr%to s€ ent ind ﬂc{e second serverlet. The first
switching device may be further coupled to the I/0O resources such that the first serverlet
10 and the second serverlet share I/O resources.
FIG. 4 is a diagram of a serverlet 50 (also called a server module) according to an
example embodiment of the present invention. Other embodiments and configurations are
also within the scope of the invention. The serverlet 50 contains components of a
conventional server but does not contain all the functicnality of a server. For example, the
15 serverlet S0 may include four dual in-line memory modules (DIMMs) 52, 54, 56 and 58,
an on-board power conversion unit 60, a unit 62, a unit 64 and a processor unit 66 all
located within a single assembly. However, the serverlet 50, in this example, does not
contain a cooling system or a disk drive system and thus does not include all the
components of a conventional server. The unit 62 may interface to local 1/O device and

20 memory while the unit 64 may interface the processor unit 66 to an I/O and memory. The

unit 62 may be coupled to the unit 64 by a data bus such as a hublink data bus. A hublink



the serverlet 50 operate such that the serverlet 50 includes appropriate
processor, nenory, interface logic to connect the processor to nenory and
I/ O buses, and power conversion. 5 Each conponent or nodul e nay correspond
to a separate microchip on a printed circuit board. FIG 5 is afidiAdrHgs of
a system nodul e 100 according to an exanpl e enbodi nent of the present

i nvention. O her enbodi nents and configurations are also wthin the scope
of the present invention. Further, while FIG 5 shows interconnections

bet ween various 10 nodul es, conponents, units or devices, this figure does
not show all the interconnections as wll be described below The system

hi ro serupPRLrcl S5 Ry PER RAVRDATFhubOt P ERPRERSREI bR O T

assenbly or casi ng. Each of the serverlets 112, 114, 116 and 118 may
cor r espoff@ey ¢f dabusey asaiservitn dgGepe of thesprpseqy myentipp o The compauants#f t he
serverlets 112, 114, 116 and 118 may include the appropriate processing
capabi | i thessrvertetriif gpecépaish that itlessenienttel iadladds agpropdatp poedessor ,evemony, power
conversion capabilities as described above. However, it is desirable that

the foeurink@riéeidgsd b cohfdt thel Prétck RS @Y ine@brysdnd /@ busdh Sthdowe B8nverdish.
serverlets may al so share a cooling system provided for or wthin the

single h [ . . 4 nclude a
e surdy Bhed o SRR mePeliady W ERR bty BRY ol R "C Ve,
managerregt interface unit 124. The first switch 102 and 9 - 1 O JUN 2005
the secoPRf™witch 104 may be coupled to the above-described switch fabric

network such as an Infini band network, an Ethernet network or a Fi brechannel
net wor k. The BEtdnid asliagramh of a system module 100 according to an example embodiment

of the present invention. Other embodiments and configurations are also within the scope
of the present invention. Further, while FIG. 5 shows interconnections between various

10 modules, components, units or devices, this figure does not show all the interconnections as
will be described below.

The system module 100 may include a first serverlet 112, a second serverlet 114, a

third serverlet 116 and a fourth serverlet 118 all located within a single assembly or casing.
Each of the serverlets 112, 114, 116 and 118 may correspond to the serverlet 50 shown in

15  FIG. 4. That is, each of the serverlets 112, 114, 116 and 118 may include the appropriate
processing capabilities, memory capabilities, interface logic capabilities and power
conversion capabilities as described above, However, it is desirable that the four serverlets
share I/Q resources such as disk systems. The serverlets may also share a cooling system
provided for or within the single housing or assembly.

20 The system module 100 may further include a first switch 102, a second switch 104,

a switching unit 122 and a server management interface unit 124, The first switch 102 and



104 nmay be redundant to the first switch 102 so that the serverlets 112,

114, 116 and 118 nmay communicate with the network even in the eventpfiila

| oss of a switch or connection. 5 That is, having redundant sw tches and
redundant connections fromthe switches to the fabric allows for a switch
to fail and for the serverlets 112, 114, 116 and 118 to still function.

Al t hough not shown in FIG 5, the first switch 102 and the second switch 104
may be coupled to the first serverlet 112, the second serverlet 114, the
third serverlet 116 and the fourth serverlet 118 by a data bus such as a
hubl i nk data bus as will be described 10 with respect to FIG 6. The

swi t chi rie saspRd Iwisch il mavshe gupled fie feahoygdeseribed swefeh ERRC netyyark uchras

i nexpensi ve disks/switching unit (i.e., a RAID/switching unit). One skilled
in the marhfimbaidnaiwok; ab Fticmchattwedctr oFibrdvbaswl natwerk. TUR, seddd saighor units
122 and 124 or any conbination thereof may be a self contained integrated

circuit {garms isd Ramidant bNBd fifss switdNRGhakdt theMehRrikR e 13y Bi4e T gasyl g3 100. For
exanpl e, the server managenent interface 15 unit 124 and the switching unit

122 may e_m.chrochi [ J ith the system
rodul o 1007 SRR e B Bl R 0 ek 86 £ RRRGEL Rphh ociobleck 22 O01 o
to a backpl ane such as_a snml| conmputer systeminterface i]SCSI?1 backpl ane
1707 whi B! Hajades sdupdastswitches gdredyndapt conpectiony fe@n thestydirhestodhs j r st di sk
system 182 and a second di sk system 184. As di scussed above, the first 20
swi t ch lfalriqatbwstfer s ewisciotosail anchfot Ol ssfverkis 199 st ¥mlkodoed &180Gtay be coupl ed
to a swtch fabric network such as an Infiniband network, an Ethernet

net wor k @fgiod. FAlRoRgh A& shotH BNFRD.OD th&han B\hchNER WAl khe LGN HiRkE 194 t he
system nodul e 100 may couple a switch fabric network to a plurality of 1/0
Fesour Ceg,SHEpfedth el ittt 19Y Mot ohi%eA8e N8, HEARH sl ciee 116
and the fourth serverlet 118 by a data bus such as a hublink data bus as will be described
lO with respect to FIG. 6. The switching unit 122 may also be referred to as a redundant
array of inexpensive disks/switching unit (i.e., a RAID/switching unit). One skilled in the
ari would understand that each of the switches 102, 104 and/or units 122 and 124 or any
combination thereof may be a self contained integrated circuit (or microchip) that is
connectable with the system module 100. For example, the server management interface
i5 unit 124 and the switching unit 122 may each be a separate microchip that is connectable
with the system module 100 on a printed circuit board.
The switching unit 122 may be coupled to a backplane such as a small computer
system interface (SCSI) backplane 170, which may be coupled, in turn, to 1/0O resources
such as a first disk system 182 and a second disk system 184. As discussed above, the first

20 switch 102 and the second switch 104 of the system module 100 may be coupled to a

switch fabric network such as an Infiniband network, an Ethernet network and a Fibre
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system 184. The system nodule 100 nmay also allow the serverlets 112, 114,
116 and 118 to share I/ O resources. 5 Various interconnections of t he

system nodul e 100 wi Il now be expl ai ned. The server managementqjnygrigce
unit 124 may be separately coupled to each of the serverlets 11 114, 116
and 118 by signal lines so as to control their operation. For exanple, t he
server managenent interface unit 124 nmay be coupled to the first serverlet
112 by a signal Iline 161 and may be coupled to the second serverlet 114 by
a signal line 163. The server 10 managenent interface unit 124 may be
further coupled to the third serverlet 116 by a signal line 165 and may be

coupled to the fourth serverl ehﬁllS by |gé] I|n 167, The server
managenehBang iWerke ARPIAINEY, thegysa @8 e 4B 8y seun %aé‘BH‘E}P@PnF he swi tching

unit 122. The server managenent interface unit 124 may be used to configure
and t est netwnpkomeantisraby of IH2 reyecenunipauthe fi1Q@iskbBstdthd 32 iand thesecondrdigt 112
may be coupled to the swtching unit 122 by a signal line 151, the second

server | efysibk/ DRYTRSySOMRhGSIE 000 MEy 81w KitdW 1@ svedlerd 222 biiaa 1 56 sl 18l | ne
. 153, the thlrd serverlet 116 nmay be coupled to the SwWi t chi ng unit 122 by a

si gnat { he fourth serveriet 118 may be coupled to the
sw t chi n Sﬁﬁﬁ]&%é‘?&é % si gnal line 157. The signal lines 151, 153, 155 and
157 may be individuyal lines of a data bus su]&ré as a 20 hublink data bus
(ALZ2.0). As i heuadriercamiseiions of thepvptam eptdole Pl9svilaoy bosyuphintdouite nigh 11 1
0O JUN 2005 speed point-to-point bus. Oher types of data buses are al so
wi t hi n t feeves coguaganient interface srintl24 mag bt separatelil benpledt te rednofatbt soymaldiet ween t he
first switch 102, the second switch 104 and the
112, 114, 116 and 118 by signat lines so as to control their operation. For example, the
server management interface unit 124 may be coupled to the first serverlet 112 by a signal
line 161 and may be coupled to the second serverlet 114 by a signal line 163. The server
10 management interface unit 124 may be further coupled to the third serverlet 116 by a signal
line 165 and may be coupled to the fourth serverlet 118 by a signat line 167. The server
management interface unit 124 may be coupled so as to control the switching unit 122.
The server management intexface unit 124 may be used to configure and test components of
the system module 100.
15 The first serverlet 112 may be coupled to the switching unit 122 by a signal line
151, the second serverlet 114 may be coupled to the switching unit 122 by a signal line
153, the third serverlet 116 may be coupled to the switching unit 122 by a signal line 155,
and the fourth serverlet 118 may be coupled to the switching unit 122 by a signal line 157.
The signal lines 151, 153, 155 and 157 may be individual lines of a data bus such as a

20 hublink data bus (HL2.0). As indicated above, a hublink data bus is a low pincount high

11



serverlets 112, 114, 116 and 118 w Il now be described with respect to FIG
6.- O her 5 connections are also within the scope of the present invention.
The first switch 102 may be coupled through its ports as follows:]{ )N €885
the first serverlet 112 by a signal line 131; (2) -to the second serverl et
114 by a signal line 133; (3) to the third serverlet 116 by a signal |ine
135; and (4) to the fourth serverlet 118 by a signal line 137. The second
switch 104 nay be coupled through its ports as follows: (1) to the first
serverlet 112 by a signal line ~0 141; (2) to the second serverlet 114 by a
signal line 143; (3).to the third serverlet 116 by a signal |ine 145; and
to the fobpadpoartrtgPpingpus 18they twes pigiad bysehare plsp. WIﬁ%ﬂ@.saqp&|of|thW§sep31

133, 135, 137, 141, 143, 145 and 147 nmay be individual |ines of a data bus
such as anwmﬁbmink data bus (HL2.0) to provide conmmunication between (1) the
first and second swtches 102, 104 and (2) the serverlets 112, 114, 116 and

118. Other typms ifbrodMicRionisRbnR the Brspbwiechizhine sb&lﬁd%ﬁ‘fﬂﬂel@f addie pr esent
i nvention. The system nodul e configurati on may provi de uni que advant ages not

previ ousl \eyeh88 9951 76ic1E8la PHATR fov WY UEHNARBBIUR K dIabichus as 10

t he above™desc d ¢confrgurati ace prfovi ded between
conponent parts w thout additional . chi pset. cost sadvanh&geou

enbodi merfioaneciipasare glipnidiinthe seeRs \%e?f&%?ngw%wrlzd"hﬁg%ﬁ st Ao MRY BRd di sk

storage, then nunerous format conversions may occur such as froma
per i pher aloupledronegit its purtsras dolivoet (PO the fiost sersenidt [112 bypusizaal mest3ém(@)nt er f ace
12 JUN 2005 (SCSlI) so as to talk to a RAID controller. By utilizing the

hubl i nk datime RusndedRevekibel Biesyvekiked 1iaen3;00) &l the hiriSsce\RH6r 1118 Qﬁr@ﬁ%ﬂﬁ t he
hubl i nk data bus may be coupled to the swtching unit 122 and t swi t ched

fabric nq}n‘&@g, m{:dj(tis REmIRE G LePerBA 14 l'f})"ﬁ §1§ﬂh e 137. The second switch 104

may be coupled through its ports as follows: (1) to the first serverlet 112 by a signal line
iO 141; (2) to the second serverlet 114 by a signal line 143; (3) to the third serverlet 116 by a

signal line 145; and to the fourth serverlet 113 by a signal line 147. The signal lines 131,

133, 135, 137, 141, 143, 145 and 147 may be individual lines of a data bus such as a

hublink data bus (HL2.0) to provide communication between (1) the first and second

switches 102, 104 and (2) the serverlets 112, 114, 116 and 118. Other types of data buses
15 are also within the scope of the present invention.

The system module configuration may provide unigue advantages not previously
recognized. For example, by utilizing a hublink data bus as in the above described
configuration, then interfaces may be provided between component parts without additional
chipset cost. In disadvantageous embodiments, when communicating between a switch

20' fabric network and disk storage, then numerous format conversions may occur such as

from a peripheral component interconnect (PCI) to a2 small computer system interface
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unit interface may all ow each serverlet 112, 114, 116 and 118 to believ§ it
-has its own disk 5 systemfor boot, swap and configuration infoﬂﬁhﬁﬂbﬁm Thi s
may reduce the nunber of required disk systenms. Still further, the

poi nt-to-poi nt hublink connections allow the serverlets 112, 114, 116 and
118 to be hot plugged such that the chassis (of the single assenbly) may
remai n powered up when one of the serverlets 112, 114, 116 and 118 is
unplugged. 1'0 FIG 7 is a diagramof the switching unit 122 according to an
exanpl e enbodi nent of the present invention. Oher enbodi nents and
configurations of the swtching unit 122 are also within the scope of the
pr esentSCH ep s wrizlkag adhblihcenirofiers, By utilizigg hoheldinkfgtabustand %2 nay i ncl ude a
first interface device 302, a second interface device 304, a third interface
devi ce s@R&laronfgdrationtds desurided ameedeihosinkQRita Bilsensviel @hpled taitiet 122 may
further 15 include a switching unit 310, a RAID controller unit 320 and a
SCSI i : deyd . i it j way:.be coupled to
the si GRariTE Gue T2 R e Spitc IR At orl FfBERarg Khe RATR P IR0 “The
second interface devjce 304 ma cayp t,o .Lhe,.signal. li.ne 1 which is
coupl ed™} FEHEC IR Ws?lcgé?‘rl"'%‘{(ettlli%’. ﬁ%hiﬁ??ﬂdr %itﬂpgfl’%ﬁétehadé%oé"é‘ ‘gé% may be
coupled to the signal |line 155, which is coupled to the third serverlet 116.
The fosysem for hoet.ewapead denfispeativn gnfreyative. dbisgnareduce the nambera! | i ne 157,
which is coupled to the fourth serverlet 118. Each of the interface devices
302, 3Qdquirdaisangst3N8 SuY fafter,ape paiheloypolid hitbiklddbh2%0hs allwothess si gnal s
across the data bus (conprising at |least lines 151, 153, 155 and 157) into

the ap i f fil i i oupled to the
. SRRESBILE) 2 TR iRl b g 360 R BT BRIECUEL S L0,

switching unit °310 by a signa
may be coy iy?gnatyc}ertngﬁ psév‘)snre}:e%hﬂpn\ghen one of the serveriets 112, 114, 116 and 118 is

assemt
unplugged.

fO FIG. 7 is a diagram of the switching unit 122 according to an example embodiment
of the present invention. Other embodiments and configurations of the switching unit 122
are also within the scope of the present invention. As shown in FIG. 7, the switching unit
122 may include a first interface device 302, a second interface device 304, a third
interface device 306 and a fourth interface device 308. The switching unit 122 may further

15 include a switching unit 310, a RAID controller unit 320 and a SCSI interface device 330.
The first interface device 302 may be coupled to the signal line 151, which is coupled to
the first serveriet 112. The second interface device 304 may be coupled to the signal line
153, which is coupled to the second serverlet 114. The third interface device 306 may be
coupled to the signal line 155, which is coupled to the third serverlet 116. The fourth

20 interface device 308 may be coupled to the signal line 157, which is coupled to the fourth

serverlet 118, Each of the interface devices 302, 304, 306 and 308 may appropriately
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unit 310 by a signal line 305, the third interface device 306 may be coupl ed
~to the.5 switching unit 310 by a signal line 307, and the fourth interface
device 308 may be coupled to the switching unit 310 by a signal |ing jB8205
The RAID controller unit 320 may operate based on a signal or signals sent
fromthe server managenent interface unit 124 along a signal line 190. The
RAI D controller unit 320 may be coupled to the switching unit 310 by a
signal line 315 and may control the switching unit 310 based on a signal or
signals sent i0 across the signal |line 315. The RAID controller unit 320 may
al so be coupled to the interfacing device 330 by a signal line 325. The

SCSI interfacing device 0 b furt her ¢ I tg.,a s 340 .The bus
340 may bé’r?‘“(?PSng%l?"&f %?F"Séi‘%r%@“ﬁmal’% ﬁd%%%ﬁ%gb(ﬁéﬂégg ﬁn‘?b% AGstry
Standard Architecture (EI SA) bus, an Industry Standard Architecture (I SA)
bus, or a therprsersiag foomatp ohlenirst wteéfaﬁ%lé@ﬂqeﬁ@é)m%’@. coypled [ heaniiching whisr m a
15 comuni cation path to and from peri pheral devices coupled thereto. The
bus 340 neBi0Ohe a Gotapliee303) thdecbabikpifaceddie JFny te)couplbd ehtheayitbkingoupl ed,
inturn, to the first disk system 182 and the second di sk system 184 as

descri bed @9@4@3@%@@5&@&%, t&@ﬁir@%tg}fa&%ﬁ?@%@ﬁ)ay BE tﬁiﬂaj R Pe coupl ed

to the hublink a bus and make each serverlet 112, 116 and 118
belieyve it has. exclusjve acce t.o-t he, boat / swap/ conf i gdi starage jn the
20 1 3ot draRtiop S 5 el D, S BRT DB AR i B kg
system on each serverlet nmay then have access to a disk so as to store
oper at i ng t8yhs Britchiagami 10 by vgnal bee 3091 4The RAT rpiodisr unfhB2055RRY PETA uni t
310 and the RAID controller unit 320 may have the proper control and |ogic
capabi | i t itesedtan 4 sikeal @1 cigngib eoht dioskths yarvemmanageroidn irderface uinittl@4 midngiapl e

| ogi cal disks, The switching unit 310 and the RAID controller unit 320 may
then i sol af&aPR&1IOOTIRARARD Séntroller unit 320 may be coupled to the switching unit 310 by

a signal line 315 and may control the switching unit 310 based on a signal or signals sent

iO across the signat line 315. The RAID controller unit 320 may also be coupled to the
interfacing device 330 by a signal line 325. The SCSI interfacing device 330 may be
further coupled to a bus 340. The bus 340 may be formed, for example, by a SCSI bus, an
Extension to Industry Standard Architecture (EISA) bus, an Industry Standard Architecture
(ISA) bus, or a Peripheral Component Interface (PCI) bus. The bus 340 may form a

15 communication path to and from peripheral devices coupled thereto. The bus 340 may be

coupled to the backplane 170 (FIG. 5), which may be coupled, in turn, to the first disk
system 182 and the second disk system 184 as described above. Accordingly, the RAID
coniroller unit 320 may be coupled to the hublink data bus and make each serverlet 112,
114, 116 and 118 believe it has exclusive access to the boot/swap/configdisk storage in the

20 first disk system 182 and the second disk sysiem 184. The operating system on each

serverlet may then have access to a disk so as to store operating system related information.
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fromthe other serverlets so that each serverlet believes it has sole access
to the disk 5 system Thus, a plurality of serverlets nmay be con igNNeﬂ%

Wi thin one chassis (or assenbly) wth one set of disks rather than a set
for each one of the serverlets. Oher nunbers of serverlets and disk
systens are also within the scope of the present invention. FIG 8 shows a
di agram of the first switch 102 coupled to the switch fabric network
according to an exanpl e enbodi nent of the present invention. O her
configurations and 10 enbodinments are also within the scope of the present
invention. The second switch 104 my have a simlar configuration as the

First swhéeRitdie uf63®NaIdRhd RAED Gontfbllet Bt 820 Sihy S @b Eﬂe%r Yol Bid ude a

first conversion unit 412, a second conversion unit 414, a third conversi on

unit 41 J.0urth V. J j .« Whi | ed,. receive

si gnal s§°§c%:(ga§ gbl[lﬁéeé téé%k g%b%t?gﬁg%gﬁk g@t%m %’ﬁ?ﬁvﬁ%@%‘g‘pﬁ‘gﬁg fe%@:g%l h%%’l sing signal
lines 131, 133, 135 and 137._For exa(}ir]g}e,, éﬁg first conversion unit 412 my
be coupl88 syichingumt $i0and|the\RAH fon uE aetmay Higa dgtais eaphilogiea Aliskay  be
coupled to the signal line 133, the third conversion unit 416 may be
coupl ed i thhetsr egrradrlels sochdt 35chasegveriehlelitvrsrit hascolvesesss enthandisk 418 may be
"coupled to the third signal line 135. Each of the conversion units 412,

414 Aleysnsl ThEs, MBiurkEy O Wit ettt Aapbé ¥briizhicddvithih bnddifissiMyr GhsedBlyyRYy be

coupl ed_ Inturn tot he Switch fabric network descri bed above. Each’ of t he
comver sy dkrortid i st PR et B OB A S, AP 0P oL
131, 133, 135 and _137. The switchi.ng unit 4 may be a six port switch that
al | ows &HYCTHEY %ndt%giwﬁ*ﬁ% AEeAlso ‘F{B‘“&%!F S&?Ff‘e?fltg%ﬁesw {IYSH#on- bei ng bl ocked by
other ports talking to each other. For exanple, a first port may
FIG. 8 shows a diagram of the first switch 102 coupled to the switch fabric network
according to an example embodiment of the present invention. Other configurations and
10 embodiments are also within the scope of the present invention. The second switch 104
may have a similar configuration as the first switch 102.
As shown in FIG. 8, the first switch 102 may include a first conversion unit 412, a
second conversion unit 414, a third converston unit 416 and a fourth conversion unit 418,
which are coupled to receive signals across the data bus guch as a hublink data bus
15 | cémprising signal lines 131, 133, 135 and 137. For example, the first conversion unit 412
may be coupled to the signal line 131, the second conversion unit 414 may be coupled to
the signal line 133, the third conversion unit 416 may be coupled to the signal line 135 and
the fourth conversion unit 418 may be coupled to the third signal line 135. Each of the
conversion units 412, 414, 416 and 418 may be coupled to a switching unit 410, which

20 may be coupled in turn to the switch fabric network described above. Each of the

conversion units 412, 414, 416 and 418 convetts to or from the appropriate format (such as
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communi cate with a second port while a third port may communicate with a
fourth port. 5 Integrating the switch nmay allow for significantly bemrms
cables to connect the four serverlets to the external network. I% ‘
accordance with the above description, enbodinments of the present invention
may provide a system nodule for coupling a switch fabric network to I/0
resources. The system nodule may include a plurality of serverlets, and a
first switching device coupled to 10 each of the serverlets and to the 1/0
resources such that the plurality of serverlets share /O resources. The
present invention has been described with reference to a_nunber of exanple
embodi meRES-OhfT thoddd By commsisng 1gd3 b U3 nbtfi mddati die switehing Beit 4&¥rbodi ment s
can be devised by those skilled in the art. Mre particularly, reasonable
vari at i omay baalsik porroliitch chat elbmss aryepopoie<oinnmnicatetth ene otipopernivithautt s and/ or
arrangenments of the subject conbination arrangenent within the scope of the
f or €01 nétifhl SI6LB3 8 Denek BBr1 A BB Girkh) CFoABRARRCH itk Poffma | hOUL ,
departing fromthe spirit of the present invention. 16 0 JUN 2005 What is
claimed is: 1. A systemmpdule to couple a switch fabrig network to
nput | outopteTierg R p S et Sl R b R T R s
_serverlet; a second serverlet; a first swtching device to couple to each of
sai § fi risicgmding dhe etitchmerysiiow o6 sigpidicanilyrfowen wbles trocanpeas hedforr 0 r esour ces
such that said first serverlet and said second serverl et

serverlets to the external network.

In accordance with the above description, embodiments of the present invention
may provide a system module for coupling a switch fabric network to I/O resources. The
system module may include a plurality of serverlets, and a first switching device coupled to

10 each of the serverlets and to the I/O resources such that the plurality of serverlets share I/0
TESOUrces.

The present invention has been described with reference to a number of example
embodiments and configurations. Numerous modifications and other embodiments can be
devised by those skilled in the art. More particularly, reasonable variations and

15 modifications are possible in the component parts and/or arrangements of the subject
combination arrangement within the scope of the foregoing disclosure, the drawings and the

appended claims without departing from the spirit of the present invention.
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share said 1/0 resources;. and a second switching device to couple to the
switch fabric network and to:-the first and second serverlets. 2. The system
nodul e-of claim 1, wherein said |I/O resources conprise a first disRDmHW%m&m
and a second di sk system 3. The system nodul e of claim1l, wherein the first
serverlet conprises first nenory devices, a first processing unit, a first
power conversion unit and a first interfacing unit to couple said first
processing unit to said first nmenory devices. 4. The system nodul e of claim
3, wherein the second serverlet conprises second nenory devices, a second

processi ng itﬁs’clﬁgfeﬁ‘i@nd power conversion unit and a second interfacing
unit to cougzple sal d 'second processing unit to said second nenory devices. 5.

The system mpdul e of ¢laim 1, wherein the switch fabric n rk conprises
one of an KnfiSHFBRIRO ?WPIG%FVEfUthW&n%@P PRI (ﬂ’uﬂ’“ﬁm Channel
network, I'T 1 0 JUN 2005¢ 6. The system nodul e of claim1, further

conpr rssonges seiadtsystomsnodnle ovppmsingii d first serverlet to said first swtching
device and to couple said second serverlet to said first swi tching device.

7. The syekedmveRul e of claim 1, further conprising a third sw tching device
to couple to said switch fabric network, and a data bus to couple said

first server aid second and third switching devices and to couple
sai d secaoﬁgoé(gée\’?yeeﬁegt to said second and third switching devices. 8. The

system nodul e of claim7, wherein said second swtching device
a first switching - device to couple to each of said first serverlet and said second

serverlet and to said I/O resoﬁ,rceé such that said first serverlet and said second serverlet
share said /O resources; and
a second switching device to counlé to the switch fabric network and to the first and
second serverlets.
2. The system module of claim 1, wherein said VO resources comprise a first disk
system and a second disk system

3. The system modu1§ of claim 1, wherein the first serverlet comprises first
memory devices, a first proc‘cssing unit, a first power coﬁversion unit and a first
interfacing unit to couple said first processing unit to said first memory devices.

4. The system module of claim 3, wherein the second serverlet comprises second
memory devices, a second processing unit, a second power conversion unit and a second
interfacing unit to conple said second processing unit to said second memory devices,

5. The system module of claim 1, wherein the switch fabric network comprises

one of an Infiniband network, an Ethernet network and a Fibre Channel network.



conprises a first conversion unit to couple to said data bus, a second
conversion unit to couple to said data bus, and a sw tching devigﬁbgﬁg
couple to said switch fabric network and to each of said first canv ?%%
unit and said second conversion unit. 9. The system nodul e of claim 1,
wherein said first switching device conprises: a first interface device to
couple to said first serverlet; a second interface device to couple to said

second ser yeirhebysidn Sdhic gm&eiv i BoBHERE 2 ittt LRl sl €1 f ace

devi ce and sai d 'seco intertace |ce a contr evice to couple

to sai svmt t ada bus. tha oupl to,said 110

r esourBE$ eﬁﬁqga@%g ﬁ%ﬂlﬂ%" hg(? uple Wfi?ﬂﬁg? ﬁ%ﬁﬁfﬁ%%‘la third
interface deV|ce to couple between said controller devi ce and said data
bus. ifirst switebingdevisénprising: a plurality of serverlets; 18 1 O JUN 2005 a
first swtching device to couple to input/output (1/0) resources and to

coupl e to shiTheRlysterlrhddulObf dgiby Brfughe cotPhisingalthizdeditetibg ddvidetoof
serverlets share said 1/0 resources; and a second switching device to

coupl € &%aa%aaw i mfvﬁsw%mmmgg%n bl P BREAA Serverlets.

12. The I'e of c arm rern sai sources corrprlse a first disk
i BU R R 9saq89géo%d%£wgr'la'm s sedthERS " e2eh of

third switching devices.

8. The system module of claim 7, wherein said secohd'switchjng device
comprises a first conversion unit to couple to said data bus, a second conversion uait to
couple to said data bus, and a switching device to couple to said switch fabric network
and to each of said first conversion unit and said second conversion unit.

9. The system module of claim 1, wherein said first switching device comprises:
a first interface device to couple to said first serverlet;
a second interface device to couple to said second serverlet;
a switching device to coﬁple to said first interface device and said second interface
device; and
a controller device to couple to said switching device and to a data bus that is coupled |
to said /O resources
10. The system module of claim 9, further comprising a third interface device to
couple betw;aen said controller device and said data bus.
11. A module comprising:

a plurality of serveriets;



conpri se nenory devices, a processing unit, a power conversion unit and an

interfacing unit to couple said processing unit to said nenory deivi dek 20014,
" The nodul e of claim 11, wherein said nodule is coupled to a switch fabric
network, said switch fabric network conprising one of an Infiniband network,
an Ethernet network and a Fi bre Channel network. 15. The nodule of claim
11, further conprising a data bus to couple said plurality of serverlets to

i o SrTERRRARE A okt R RO Pl fiepleinllo ool B °ha & ™

, and a

data bus to cquple said. plurali f serverlets to.sgjd second and third
Swi + ch PG oF ey sichustraundrelly SVRISE St 1D SPCSe¥hd svi t chi ng
device conprises a first conversion unit to .couple to said data bus, a

second caorsgeomsi wwvitching devicedo apipde tadthe awiich fhbria noiwenrk amditosthe firstend ng devi ce
to couple to said switch fabric network and to each of said first

conver SeedhduRierieidd sai d second conversion unit. 18. The nodule of claim 11,
wherein said first switching device conprises: a first interface device to

I f+ : | | | 0 d
niorface dovt ane FRREc b EWIERL fa B0 G cBlprady BN S Lar Toter

a switching device r:t%ﬁ(.;)»_cou le to said first interface device and said second
i nt er f SySeIyE asscong disk s rol l er device to couple to said swtching

device and to a data bus that is coupled to said I/O resources. 19. The
nmodul e of cl #3.Ehesnodule ofelaine biywhessimgach afisaid@lumbiyrof sowedety separatdy coupl e
comprise memory devices, a"‘j)rocessing unit, a power conversion unif and an interfacing
unit to couple said proccssin'g unit to said memory devices.
14, The module of claim 11, wherein said module is coupled to a switch fabric
network, said switch fabric network comprising one of an Infiniband network, an
Ethernet network and a Fibre Channel network.
15. The module of cigim 11, further comprising a data bus to couple said plurality
of serverlets to said first switching device.
16. The module of claim 11, further comprising a third switching device to couple
to said switch fabric network, and a data bus to couple said plurality of serverlets to said
second and third switching devices.
17. The module of claim 16, wherein said second switching device comprises a
first conversion unit to couple to said data bus, a second conversion umit to couple to said
data bus, and a switching deyice to couple to said switch fabric network and to each of
said first conversion unit and said second conversion unit.

18. The module of claim 11, wherein said first switching device comprises:

a first interface device to couple to a first one of said plurality of serverlets;



bet ween said controller device and said data bus. 20. A system conprisin
a switch fabric network; input/output (1/0) resources; and a nnduﬂégwﬂfhﬁ
couple said switch fabric nétwork to said 1/0 resources, said nodul e
conprising: a first serverlet;- a second serverlet; a first switching device
to couple to each of said first serverlet and said second serverlet and to
said 110 resources such that said first serverlet and said second serverl et

share I/ O resources;. and a _secon ' ' ' : t he

swi t chi ng ?QT?PP@“ﬁ rc%‘"e? 30 ?%up?%%vg %elgér;%c{]&ae%g\é?(g%%hger vgﬁe{éllzetg’. 21. The
system of clai m20, wherein said %gg r.esources.co ri.%\%ﬁa fi.rgt di sk system
and a secoR@wirlirg dgdcein copple tygaidfirstinleriage dqvigeAns gaid Seeqnd; iRSHae swi ¢ ch
fabric network conprises one of an Infiniband network, an Ethernet network
and a Fi Bedc&hadnel network. 20 1 0; JUN 2005 23. The systemof claim 20, .
further conprising a third swtching device to couple to said swtch fabric

i 1 sui £ o e e o werver ot 6 eara second
and thir (iio sasj.%l@sg cgsgvi ces.
19. The module of clﬁim 18, further comptising a third interface device to couple
between said controller device and said data bus.
20. A system comprising:
a switch fabric network; {‘
input/output (I/O) resources; and
a module to couple said switch fabric network to said /O resources, said module
comprising:

a first serverlet;

asecond serveriet; .

a first switching dev@cg fo COuﬁle to each of said first serverlet and said second
serverlet and to said /0 resources such that said first serverlet and said second serverlet
share 1/0 resources; and

a second switching device to couple to the switching fabric network and to the
first and second serverlets. |

21. The system of claim 20, wherein said I/O resources comprise a first disk
system and a second disk system.

22. The system of claim 20, wherein the switch fabric network comprises one of

' an Infiniband network, an Ethernet network and a Fibre Channel network,

0



24. The system of claim 23, wherein said second switching device conprises a
first conversion unit to couple to said data bus, a second conversipf jURizbos
to couple to said data bus, and a switching device to couple to said switch
fabric network and to each of said first conversion unit and said second
conversion unit. 25. A system conprising: (1) nmultiple serverlets, each of
the serverlets conprising: a processor; at |east one dual in-line nenory
nodul e; , and a power converéio nit; and (%%. cg ssi§ configured to |ine
the mul ti pl28. $B¢ systere piclaym 0 & COMPFHNE & H@?W CHPE SPVIEMG PTG device to
couple the serverlets to at |east one disk systemshared by the serverlets;
and a teeadnevishifshriv megwoky saé date bustatouplerseidsizstasryasics ta Bidsesoid ch fabric
network. 26. The system of claim 25, wherein a first data bus coupling the

first M%ﬁﬁ%ﬂﬂdﬁﬂ%%ﬁ@e@eﬂﬂ 18 cS8AOBAA Stfond BiFerttpbdidgedone andthier | et s and

the second sw tching device conprise the sane type of data busses, 27. The
system of .cl ai m.26, wherein the data busses conprise hublink data busses.
At 1 OS"H’EN%%“S”“ES. The system of claim 25, wherein the serverlets access
the at | east one disk systemto access, boot, infqrmatiaon. 29..,The system of

clai m 25, whérEiasysigBroistaims, dierrn said secqpd sBHCHIRG flgides cpmpnses @

first conversion unit to coupie to said data bus, a second conversion unit to couple to said
data bus, and a switching device to couple to said switch fabric network and to each of
said first conversion unit and said second conversion unit.
25. A system, compfising:
(1) multiple serverlets, eéich of the serverlets comprising:
a Processor;
at least one dual in-line memory module; and
a power conflersion unit; and
(2) a chassis configured to house the multiple serverlets, the chassis comprising:
a first switching device to couple the serverlets to at least one disk system shared
by the serverlets; and
a second switching device to couple the servetlets to a switch fabric network.
26. The system of claim 25, wherein a first data bus coupling the first switching
device and a second data bus coupling the serverlets and the second switching device
comprise the same type of data busses.
27. The system of claim 26, wherein the data busses comprise hublink data

busses.
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cooling system 30. The system of claim 25, wherein each of the serverl etﬁ
do not include an internal disk system ~1 10.JUN 200

28. The system of claim 25, wherein the serverlets access the at least one disk
system to access boot information.
29. The system of claim 25, wherein each of the serverlets do not include a
cooling system.
30. The syster of claim 25, wherein each of the serverlets do not include an

internal disk system.
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