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WD 2004/ 095246 PCTI US2004/ 003351 SYSTEM AND METHOD OF
MESSAGE- BASED PONER MANAGEMENT 5 BACKGROUND OF THE
WORMEIPSIN | n conputers and ot her el ectroni c sPETEHR2004/003351
and devices, there may be a need to informa Power
Managenent Controller (PMC) about a Power Managenent
Event (PME) that 10 nmay require attention. A PME may
occur, for exanple, when a user presses a key on a
keyboard or noves a nouse, in order to "wake up" a
CcSWSTEM ANDMETHODOF MESSAGEBASENEOWER MANAGEMENT
power - savi ng node. Another exanple of a PME is
receiving an incomn transm SSI on b a nodem or a
facsi il e oper #ARE TGN nd- by"
node. 15 Applications and deV| ces based on PME-rel at ed
transm ssions nmay be used, for exanple, in networks,
L1 emmpmts:;s and sitherpletdnicalystems aoddeviesss ﬂlam'a mbfdm& need to inform a

PR MR e T RBP4 Refiee MamegiAg: Fugnt (PME) that
nfh?% 8hd zﬁ:fenﬁﬁﬂ R Baf B@élﬁt foRPRxathpR, fHheh & Bsér ﬁ%s@s akey on a

eep - nmode” upon receipt of a pre def i ned net wor k
lw.sﬁomovm a ouse)MB eidgniel ‘Svakaiup! atcethpbier on kiheiiter from “sleep

S B GRACIT PO R AAPARE, TS Rpa Y5 & BRI G ncoming
t@XHERdioh bPY niodeRCor DEESREE op@@ﬁngw & Ani“@dleMb¥ ‘@fandebyd’ mode.

in a "wred-OR' configuration. Power managenent
software may performa network scan to |ocate the

Al devi .
ARS8 BB0ASE i Fifo ARl WBi L g, s,

examyplé,ahnetvworkg eseﬁefmﬁegctdﬂﬂa@mabﬂeawmplﬁemwiﬂembeconnnumcations
devi ces and/ or ,across nultiple, data buses,

devacas) toellvlpe dovices.cpad dBgh-FRASd nindE rmSClst f@w:famie by Ethernet
t
C%I%H%P% ?dre§t%9@ro aﬁﬁ%ﬂ of %S%Jsfeh{] Grohl'a ‘gfe%gt i g(lﬁﬁ 1?%0?1 fdlkipt of a

I ncr ount and co
pmdmammmmwmaue PCT/ US2004/ 003351 BRI EF
DESCRI PTI ON OF THE DRAW NGS The subject matter

regarded as the invention is particularly pointed out
PRIFEkigia3¢ inRedid by multiple Peripheral Component Interconnect (PCI) devices may

be merged and routed as a single input to a PMC, for example, by tying together

communication wires, e.g., in a “wired-OR” configuration. Power management
software may perform a network scan to locate the originating device or devices.
However, actual implementations, for example, some operating systems, may fail in
performing the scan across multiple devices and/or across multiple data buses. As a
result, the PME-related transmissions of each PCI bus are routed separately, resulting in

decreased system efficiency, increased pin count and compatibility problems.
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claimed in the concluding portion of the

specification. The invention, however, both as 5 to
WOrges193246i on and net hod of operation, toget he®PCIHE$3004/003351

features and advantages thereof, may best be

descr i pti on WRIRFIRESCRIPERON QI HRAVENGS o ngs
in which: FIG 1 is a schematic illustration of a

communi cat'i ons network incorporating a 10 .
The ssbjge-hattee degroded asrtireaipyesiion sypraelaly aeintaddewcand distinctly

w t h, exenpl ary..enbodi ment of .t h r ' ti.on:
cpisest 58 ot oo R i MR o P g Hooder, both s
1B 2aRIR PR ARYE bf BPAAASITRActhR viglfeatulet@tbadiantges thereof,

w th exenpl ary enbodi nents of the present invention

may hesiebe undesstoad by gefatencedpi the followingfdefpiled description’ when read
c ni cation awork; GEl.G 3 is a schematic .
W@ﬁ%ﬁg&@é@ﬁt?#ﬁ%ﬁiﬁn@&%ge_ based power managenent

met hod, in accordance with exenplary enbodi nents of
t he present invention, applied to a, non-conmunicative

FIGnit #f agschematin Hustraion ABtausPRAMBYraipls nptyQrky Incorporating a
m\%‘%st&g%%é ed ;{g)lv@ E%erﬂ&ﬂ;' ShteRGine PAAIRRAK RN eRERBIalP Bmbodiments
[ may ‘be used Dy a conmuni cations network
ofihe prademtgntentioncenpl ary enbodi ments of the present
invention; FIG 5 is a schematic illustration of a
conmuni cati ons network incorporating a swtch 25 and a

F I\;\A@f{ R9PsRREEC: POWR alg%ﬁ%ﬁﬁ@ Rim&Yae ik peRaoReALEment method

h
exenplary enbodi nents of the present invention;

 iFhGordancs witls chemplaryt embodgnends iofrthofpreseghiinegntion, applied to a

accordance.w th an exenmpl ar enpodi nent of the
"‘BF@%’EW?UY%? iaocr‘i),mwg%lc}?ﬁ *B¥sed i n conj uncti on

with the 30 communications network of FIG 5; and 2

WO 2004/ 095246 PCT/ US2004/003351 FIG 7 is a

FEZ.Heive Schematin Spwolart depigingna oressage-baied nayrs ngagement method,

. operation af, a co ni_ gatd ons. | i ' . .
g BEGOTHEE O OIS MR KA o e FiEfp favention, applied 10 &
n@teahAanesivatitkofexsmphanivatisiediweeki S of the present

i nventi on.

FIG. 4-is a schematic flowchart depicting a handshake operation which may be used by a

communications network according to exemplary embodiments of the present invention;

FIG. § is a schematic illustration of a communications network incorporating a switch
and a message-based power management system in accordance with exemplary

embodiments of the present invention;

FIG. 6 is a schematic illustration of a switch in accordance with an exemplary
embodiment of the present invention, which may be used in conjunction with the

communications network of FIG. 5; and



51t wll be appreciated that for sinplicity and

clarity of illustration, elenents shown in the
WPiI2gew¥82dhave not necessarily been drawn to sc&CE/URH/003351

exanpl e, the dinmensions of sone of the elenents may

be exaggerated relative to other elepments for aritﬁfo11 of a

Flfyr { hisr 2 sehematic conesnierl ediagiapt Ofr YIS FOFiEs dfcapere
cab B A R TR RSed & tﬁlg‘%i 2 of Dfarhig s thetwork in accordance

I'ndircate correspondin anal ogous el enents. 3 WD
with SxdrOfl bR HRdith ¢152 6Dthe @OS8ALlinvedEDdAl LED DESCRI PTI ON OF
THE | NVENTI ON Enbodi nents of the present invention may
sol ve the above problenms by providing a nechanismto
It Wg 708 abgreki%d SR FSSsiRbligitP e alynFamiatiofeaherttPbigwn in the
and/or"to 5 provide other data regarding a PVE. .
figEmbolivesot seesksariie besmedrenm to seadert Fornexeaipladhe diracnsipps of some

| utions usi.n e 100 ' y
- ofdf e alSefe Beeed s S S oY BREEPY Furthr, where
conBidrRal apirbptidideref@bicel higtinbials 9eiyvbe rbyeatedemiong, the figures to
and/ or “out-of -band nessagi ng, whereby contro
indiselsagtresnanding HaDAIPEQUSSIPSHES- 2 separate, e. g.
dedi cated, channel. Additionally or alternatively,
enbodi nents of the present 10 invention may bring a
network or a link into and out of a non-conmunicative
state. Furthernore, enbodi nents of the present
i nvention may send, receive and/or process PMe
nmessages on behal f of certain devices, for exanple,
Peri pheral Conponent |Interconnect (PCl) devices
connected to a network. 15 FIG 1 is a schematic
- dllustration of a communications network 100
i ncorporating a nessage-based power managenment system
i n accordance with exenplary enbodi nents of the '
present invention. Network 100 nay include at | east
one power-controlled device 110 and at |east one
Power Managenent Controller (PMC) 120, connected via a
communi cation link 130. 20 It wll be appreciated that
the term "network" as used herein may include any
system or sub-system which includes any conbi nati on
of hardware and/ or software conponents
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and/ or devices and/or systens, for exanple, a

conputer, a server, a peripheral device, and the
WDi2RQ§/09MGi tionally or alternatively, the termPCI/US2004/003351

"network” may include a wred or 25 wireless Local

Area Net wor Kk LAI%§ an Ethernet network, a token ring

net wor Kk, Eésn@[L N O, FHEINVENEIONY at i ons

net wor k. Netvvork 100 may be i mpl enent ed, for exanple,

as a systemor a sub-system e.g., a conputer, which
E:ﬁbyd;mmtsu@iﬁt}ﬂepmmt mnnﬁt\/ﬁla;{z{o)lveaﬂnb abonrk prelﬁiemasbymmomdmg a

of her

onents,
mETORIE o IPGPHALTG SOJee o1 T oBRE ey TERh e fME] andlor to
prb¥ile %ﬂf‘e? ehta rbé‘éf F aPMEN ﬁiﬂ%ﬂﬁn&ﬁ@o% P@:eﬂlﬂlﬁ{f&ﬂi@ﬁhﬁ%' achieve

using any sultable type of comuni catl ons net wor k
thesec | sollitiogs desinge elgl0,inbmsl 12@ssaging, | Wherehgocontepl \Amessages are
2004/ 095 46 PCT/ Us2004/ O DeV|
RS U G PR VR s P e r B Bl I e, andron

O&Qﬂ!idh& rmesgagﬁg VhercBy Rbhtdlefmessd: @C&l&nﬁfmmamﬁmﬁdtm a geparate,
copi er, a backup ta

any sui t abl e devi
e £ hedioaipdb ehansh i AddtoRly hom ARGBFRYL00eTPediment ofiofhe present
that deyi 110 f
gy n&- 151%%)2111 it g%%ﬂ? % &biuﬁqgl o oa?laanoq{?lc{r e-\‘?,/‘?%%nug%cauve state.

FEliebacte, eAdbdiiniamabf theopresdnt dnveation ahay, sabdy repeivelMdimyprocess
i ncl ude one or nore software corrpg]?ent

PMEp messagee P behalt 1 ¢catars deviGRt |@iamp1@»p89@hef§ Component
Inf@MSEﬁggy&’éMeQ Bl%{ec A4 AktworEMC' as used herein

any SUItab e system sub-system wunit,
deV|ce 10 controller card, processor, and/or any

e GBS o3 S S g PR ot
m@s%%%é;bz%’é& ?}OWS% li’naﬁiﬁééﬁﬂér}ﬁ 536 Jﬁtacéo?daﬂb@t\ﬁﬂl Eﬂ&ﬁﬁplh@ embodiments

di nen t he” present invention, nmay
ofithe predent ifreantionaMstwork 108 naaysinginde at lﬁ)ﬁ\@ lepp“@f'cﬁn‘-’mlled device

nit. of another vi ce or e
Bl RS, S008I A P o
conilhErRHnathk {3 exanple, using a conputer server,

processor, a controller card, or one or nore sub- unlt

of a conputer system Addi tional | y or alternatively,

It \F;Vll\‘ﬁ:b% %103prré%§étédnt%‘l;1tutﬂg ter>Rbw R Gs u§e‘21f ﬁe‘f@h%&?ﬁﬁefﬂa@ %y system or

sub-system which includes any combination of hardware and/or software components

and/or devices and/or systems, for example, a computer, a server, a peripheral device,
and the like. Additionally or alternatively, the term “petwork™ may include a wired or
wireless Local Area Network (LAN), an Ethernet network, a token ring network, or any

other suitable type of communications network.

Network 100 may be implemented, for example, as a system or a sub-system, e.g., a

computer, which may include device 110, PMC 120, and link 130, as well as other
components, for example, a processor (not shown). Alternatively, in an exemplary
embodiment of the present invention, network 100 may be implemented using any

suitable type of communications network including device 110, PMC 120, and link 130.
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20 Link 130 may include any suitable type of |ink

associated with network 100. Link 130 may incl ude,
WO3p4ARBHpl e, a wired or wirel ess connection, Z6E/UFAN4/003351

be active, non-active, conmunicative or

non- communi cati ve, as described in detail herein.

Addi tional ly, Ii nk 130 may be inpl enented using any

swt e conbin r f t

SO EPFE AR B, RamhRh e Qe SoRlpuRe & Mbfep & potsbook

coﬁfpn&@ta’\&fr{&eﬂ@@nln{dﬁ zﬁﬁﬁﬂﬂeiaaﬂ nmmuor fa aﬂ]_ﬂimdabmims tafe, bheny other

NET N TN T
in@idd, r e&%p@( aa”%ﬁd—al@ﬁf Wl of &lRbashit 6f BAYWREr device or system.

managenment . "1 h an exenplary enbodi ment of the present
Addntumﬁlymn alternafvediEenies 4 49 eayagclideduie, mergrsofarsosponent.
a data packet sent and/or received in order to resune
oper ati on of a device, for exanple, device 110, froma
It WA aRUSRA (AORANs “contr¥r20GtvAd 3aAfgement controller” and/or
PCT/ U 004/ 003351 Upon occurrence of a PME, device
“PM@ raaw%énbbramdmaﬁ ibelade gy FVEtabi sEYStsaD.t ibpyisteny pgnit, device,

| co%é!i &g Qrtd:]gperg [esent %ogv%g@ic%ﬂlﬂ' atg)%t 8‘%‘1{ ggr{iﬁrgr 'Cg%lalﬁf Ssoftware

cohﬁ@n@ﬁyrce of the orlglnatlng devi ce, for exanple, the
source address of device 110. In an enbodi nent of the
present invention, such data may 5 include, for

Pl\??g%k)ga&f {nltag}c]lg I%lhg E%R'r?aboléaﬂﬁmgﬂ m V% b a?s‘agfa?eﬁswi‘ﬂi nétQBHE €00. Tt is

alternati t he PME nessa
notalythatialenstdiates bﬁ/th\aﬁpifesmttlhmnbinngPMﬁ 12{QInd]emcd:1€18n‘g3f example,

be identified, accessed and/ at ed ex
o Bodk By LAY AT 0al GRPIG, Brice: B SYIEma. gy xemplary
enﬁ}?) 1Héﬂ{0<ﬂe{he sen@ e}nﬁéﬁrPM@ 28 'm&P %@%ﬂ&n&rﬁ%{gﬁr example,

per } tionally ‘or alternatively, the
usngsas agmpn’my semref edprootsver; adeenérolledipards pngne lee ma@e sub-unit of a

co%{pl %épst?r%flgglg g@%hm dr/ ealléaztgreﬁp :Fg\?(@ g%q g/lglrﬁlud‘é one or more

Soﬁ&gfe%ﬁﬁeﬁtf ‘Oper at i ng at 56 kilobits per second"
or "Cperating with Interrupt Request (IRQ 5"

Addi t i onal ly or alternatively, in enmbodinents of the

B30 o R 9 sl 0 SRR Y SR 200, i o

m&f inti@e, WEekdiable, a wired or wireless connection, and may be active, non-active,

conumimicative or non-communicative, as described in detail herein. Additionally, link
130 may be implemented using any suitable combination of hardware and/or software to

establish network communication between components of network 100.

In accordance with embodiments of the invention, a Power Management Event (PME)
may include, for example, any event that requires system action, for example, action
related to power management. In an exemplary embodiment of the present invention, a
PME message may include, for example, a data packet sent and/or received in order to

resume operation of a device, for example, device 110, from a low-power “sleep mode”.
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initiated the PME nessage, and/or data indicating the

type of PME that initiated the PME nessage. This data
Wﬁé}?ﬂ%@Sbésed on a pre-defined list or |ookup P&BIES2¢H4/003351

properties and/or types of PME, for exanple, a PME

that requires a device to be brought .into
Upmd@ccpﬂ‘an@dl\ﬂé a IME, devies | Emgy ool & gﬂ%’%@%?%ﬁﬁsﬁaﬁ? fo PMC
n a C H Ve ell J . .‘ h
N
inclhae€ amaniadicatiag mhd eowwesolitie atigionting de?ihg ofF etxgtmeﬂ, the source

"User pressed a key", and.the |lLke. Such type
adgress GEIIeER 110 adh G usmmPiR ok B, prestnt fatyiin, Sth B may

) i i .
o HEBE e PSPk sl sc:wl oty o

aliphtativeig] thedME iessepbody iiude dita bevipele Sineriginating device may

invention, the data-bearin PMVE ' .
ey R L RPEdite By 5 BR3Pl Gkl ficaion of
==ﬁﬁ§anﬁp%%o&ﬁn%sa@:t 120nSort Miedseh fisltel ccon@eqaed ftorbus duintber 27.
cohjunction with the PVME, in accordance W} ho(?r%eci
g

Additibraikyreraaticonativalyd ter PNES mgpsage auas Bivkilesotheyodaty mf{icl"a%ﬂg the

enbodi nent.s_of the.pr L i an, 120
0 gé??_g’ir‘ggﬁ?ﬁge ?Fe%@agé&gttrl%{ na\p{)lr 0 eﬁ? hgl%grl glg’nf;f{}i;a %eé‘ ample, data
reﬁ%yélﬁﬁg 8. ifldicati®y b €Ok Ring 4t Hckibohizpee sedontd” t dré“Operating with
content of the PVE nessage. Additionally or
Inteirmugt Re@uedellfQ) 6t her predefined tasks may be
perfornmed; for 6 WO 2004/095246 PCT/ US2004/ 003351
exanple, if PMC 120 brings a processor out of "sleep
Additlenallyt dieditetiagivplyp reqrbodimedis of thevpresém dhvetionathe Watacbearing

P EvPewaa iy Etods, s e amploa aiernGBMe AONOROTDE Of (i PME fat
inRECAE PIIECRAESA @%@r tal HidHBhg 1thé iy 6f BVEMEhat initiated the

nmessage on vari ous s, for exanple, on the arrival
PME mepage.deThisndatedngjabea packen arprs-dafiped ligk s rlapkagy table of

Do A PGB pRATle S0 Mo hstes 4 diyice to be brought
inf PRl R madet, ti PR tHa FQuITB haRvRBAY the! BréugitEntcatattivaymode”, a

store” information, for” exanple, on a data packet that
PMEr thatdrequiren fistheo riod@gingneperations abec prosesionea PME of type

enbadi nents..of the present o | Q7] [I¥oYe™ :
L5 ggnE ooy et LYESE Ko el SRR ale R, and the ke
SRR PSS m% Hﬁ%&t@m@d i aBcoTeATRE Ywills Spedifi¢ desigh trbquirements, and

device for probing. .
may include sub-types to allow more detailed classification of the PME.

=

Additionally or alternatively, in embodiments of the present invention, the data-bearing
PME message may include any other suitable data which may be relevant to the PME
and/or to operations that need to be performed in conmjunction with the PME, in

accordance with specific implementations and/or design requirements.

In embodiments of the present invention, PMC 120 may receive the PME message and
probe the originating device, e.g., device 110, in accordance with the content of the PME
message. Additionally or alternatively, other predefined tasks may be performed; for
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Enmbodi ments of the present invention are described
herein in the context of two operational nodes of
WO/ 09396 nanel y, a Commruni cative Mdde (C nod@CTHrsa00/003351
Non- Communi cative Mdde (NC-node). A C-npde may be
defined as a nmode in which 15 link 130 is _either in an_..
examplov & RYIG: R0 ings a pppessarov pEraeearmade a the,ibe grngsisgr, which

of . bein ' t Ll .
o R B RBE 5 bt bt of doie 11
It fﬁmmcih@ﬂiél erhbotkmdRe ofithe freseavintvettiah, davicod 18 amppeinitisgs 2 PME
rom C- node - mode, [ ol [
MERYERD W@%{W%C&?%g% o erieti ab s e ofetmaingd Sk et o
a %&-ﬁ&ﬁi&ﬁ%&é@ﬁ’dﬁ@%&w BEdn a%haadgéqﬁ ¢hd Soritiuaiftatiemode of link
omruni cat i channel of link 13 is disabled, e.qg.,
130heDevicak 1030ay somain aditpiniab ifaimiopcabent ShaiPHIE, cand may store

. ¢clock signal that nmay, . be essential ' V7T

iAo dFF o o etk o ke BPAE TR T i nicated

hEPRAEI TRahBoRehid df PhesR5nt ixveanbn, nformytiomabdid ¢he PME may be
sendi ng and/ or receiving PVME nessages over |ink 130

ingludésbinithe RMEDmesae.ane/ar ieayNis 1Ho7ge 0 8 Meaary dpsiptswith device
ail..25 bel ow. Reference is now made also to FIG
“3’?%%08}%3 a schematic flowchart depicting a
mes?]age- balsed power managenent mnethod in accordance
with exenplary enbodjments of the sent .inyention
Embprimentst of Hiet Rissrat1 0o 215 ARscriges iherain, 12 fiEasonieof two
op%%g?ﬁ‘ﬁﬁlh Q0 ST ePRAL N302SahdRfl CARABiniBAREK MokR, (@heHle} and a
occurs,” for exanple, at’ device 110. A PME nessage
NoRohenaheitive Meded@iC-amde)] 0A Gisdda diaysheedefinediss @orode in which

Iirﬂcgl%fo ip%%ldqrig gglﬁgpe\%rsg%%z%fegﬁgtq%%g% gl%%gtglg%@%{ﬂebolf%%ﬁg brought

inﬁjcgétfég?s%gé/ FORAP ge a?f).e@ia'ﬂé'ﬂt {hafir@¥bsAmeRistof, thd @iféseBt invention,
10, as I ndicated a  ock 240. As descri bed above,

tiskt30 mpay diei svgitalest apd/opepfrearieddrery Ginosle o Didimedsmar vice versa,

i nf . : P . ‘ .
c R T30 3 B0 A S R e P
present invention, as indicated at bl ock 250,

addi tional tasks may be perfornmed in accqrdance with_ .
AN@-nusietmeayt beodefiried aPREneresin agich thegomawenigation qbgane] of link 130

is gaf%blepil,aelfg, YRen P56 &R0 %uppmid G v aB8%r 42Yd &k SighhPthat may
be essential for communicative operation of link 130. Methods in accordance with

embodiments of the present invention may include sending and/or receiving PME

* messages over link 130, in bbth the C-mode and the NC-mode, as described in detail

below.

Reference is now made also to 'FIG. 2, which is a schematic flowchart depicting a
message-based power management method in accordance with exemplary embodiments
of the present invention, applied to network 100 when link 130 is in C-mode. The

method may begin, as indicated at block 210, when a PME occurs, for example, at

~ device 110. A PME message may be sent from device 110, as indicated at block 220,

and received by PMC 120, as indicated at block 230. PMC 120 may probe the
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obtai n data about the PME that the processor needs in

order to handle the PME. In an exenplary enbodi nent
Wor2004f¥5psesent i nvention, if the PME nessage iPCTA{$2004/063351

incomng 10 facsimle transm ssion, then a fax and/ or

a fax/nodem and/ or a processor receivin

orginating dovicore radories b agiapid alooki0p Aodseribaigiope, such

R PSEET S AT e L 1 e S e

bd $todd ndlewi&e1 1010 to PMC 120 using the nethod of FIG 2
or any other suitable method in accordance wth
enbodi ments of the present invention. 15 Reference is

o@@éﬁéa de, O il dfinerts é@; e%eﬁ; SRRAARY T & fih@esBardt block 250, |
e- ase

Icting a nmessag power nanagenent nethod in
acﬂ@tﬁﬁfaﬂﬁ@l@emmy bl pefempddainyaceoddautierveith the aofitenih of ﬁ;eelg\gﬁ,tmessage

ol B SRS AL I L 3B Bkl 0 s
%%lgidr? ation tclillg'\ﬁ\/fB("tﬁatrtﬁe Fes ¥ RBRIsEn cidlerd0 HaadieCie mm In an

. at bl ock 3 2 device 110 may notify or
exsinplay cRMOdiamt of thé presonteimvensionnif ts BYHkmes08t inan incoming

NC- node to. C- h notif

G Sab s SR £ L Do LR, Al R0 g e
tréﬂsﬁﬁs‘ﬂcﬁlrﬁlgibéf bﬁ)u@hﬂ@&l SFatsRep Wdde” bhdbr nagrprecdss tittetrarsmission.

110 wth PMC 120. Additionally or alternatively,

It ip tiofeid cthat wying dink 5143in@| Cr;goc}payt PME mepsage may g transt%rred from

thro r t t
SR, o R oL S Sttt
a&@ﬁ@h&d@ﬁhb@ﬁocﬁmedasmth@p@sem iisentioron 4. 3. 2.

(Beacon), Revision 1.0, July 22, 2002, and/or usi ng

any ot her suitable transm ssion protocol. As
4 ¢ G P BERMad | @iotin
A EEESF T AR 0. S, BB ot i «
mbsag@aaued @dwenmanaemend nedhidddn accorfarkgovith gxnm;zlame odiments
to GC-node. Such interventio Lncl.u
ofeSha YRt PivETEg0 PRSI AT L A S TR i NCrade. The
mét’ﬂgd lﬁaﬁﬁpeéﬂ 04d Q& BCHLe20044288 30 PMP obblzs Mesis@@tple, at
be“sent from device 110, as indicated at bl ock

de%ﬁfé 118nd\sriedieateé dt block 312, device 110 may notify or signal PMC 120 on the
need to switch link 130 from NC-mode to C-mode. Such notification or signaling may
be out-of-band, ie., using a predefined signal transferred via a dedicated wire that
connects device 110 with PMC 120. Additionally or alternatively, such notification or
signaling may be in-band, i.e., through link 130, for example, by transmitting energy
through the link in accordance with PCI Express Specification as described in section
4324 (Beacon), Revision 1.0, July 22, 2002, and/or using any other suitable

transmission protocol.

As iﬁdicated at block 315, link 130 may be switched from NC-mode to C-mode. An
intervention of PMC 120 may be required in order to switch link 130 from NC-mode to

C-mode. Such intervention may include, for example, PMC 120 restoring clock and/or

.power to link 130.
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by PMC 120, as indicated at block 330. PMC 120 may

probe the originating device, e.g., device 110, as
WDIREe4W6HE at bl ock 340, to obtain additional PCT/US2004/003351

i nformati on about the 5 PME stored in device 110.

Optionally, as indicated at bl ock 250, additi onal

tasks and/or operations may be performed in

Amggs%g e%lémafsﬁgtsgﬁ ﬁ&ﬂtﬁ(}fce ‘iﬁot %Ez 3103 and received

nessage nay I'n |nstruct|ons
bR PO 20 pdAindrasdd| act\/blmrl@EHBsPN@J a20 nmay proberhegriginating device,

e Bmylewice AP B nghfated; i Dlgshoildo S pesiogal B0 iRl about the
Pﬂvﬁa?ﬁogx ﬁﬁ%@@%@ eé’)hfé oy, & RHRERE SPbl08R QQG'aﬁHﬁﬂm%ptasks and/or

net by any ot her suitab
olbmmbmrmmampafomm‘dt mmceoxdwmowﬂhtthmcont@ﬁrqfdh@ﬁ’ﬂ\@ message, for

cHRPBhe PMIeSHER %, SR e T g bR IO proecising of
aﬁi&ﬁ:ﬁﬁﬁﬁg tratdnBbsidd. NKudBRddiforalitdskt @bd/br optrafiéns el beperformed,

C-node.” 15 I n enbodi nents of the present invention, it
fmalhgled by iPMQ 128, b}ivld?%lhe 11 0Kby) BEpther glavice QR BracRser associated

wﬁﬁ rninﬁgork oqug ?I@%r %I}y %@er sugtgf)]te I}%Fcﬁwgz{}ﬁ %{ﬁéﬁi ggﬂ?@{are component or

&&dﬂeﬁ@ ”R)&sll{b@édldﬁt kil a0 én NC-nhaded 2hBME message may be
perati on between device 110 and PMC q\ﬁ? 8
tr@tpséfrlmda foomdgyicnd Locp aYkrel0; for exempicy AReLIing (30 js switched from
otocol . Although the present invention is
NEGRSC -

h 20 this regard, the handshake operation
may al |l ow device 110 and/or PMC 120 to prepare for

NC- node, f le, .to allowd 11 "arm. jt
I i o S OO i, B PRRERe SRt Rk 0 fom

C :?c?eaﬁlﬂ Q8. rﬁ&ial, %P%&n%ﬁxgﬁo\{ﬁlordédfﬁ hiRAld }50%1‘ during long idle

ernativel Y, | rrent s of the pr esent “
pmndentS\mtchmgwhnlh 486 ShtalkidCeopedeamiap inchade, ifor examelet @ “handshake”

ORFEAT DB AUBEACCAn YISt 1 h, sy Ypgcfommed in
acSRAhAgwin B Paﬁe&@ﬁéé PeotBEV]. bﬁ%ﬂgh Y bbb irfrenfib® (8 ®ot limited in

certaln poi Intime onward ef erence i s now nade

ﬂiﬁmreEth, th@ hanﬂ$hahe ioperation muyealiosy devite hil ancerpPMG hep fp prepare

foai@g gfof 8 aél;{ f|o g’llw #(%cmqﬁ “g%r?dltgﬁgﬁﬁ é@ﬁ%llégég Qirouits or

 gdtBYRBIhPAociEMa PréfarBBdn SNdodk reovaL. Ohﬂdltimﬁﬁﬁge alternatively, in

device 110 and/or to all devices connected to P 120,
embodimdiis af dbe aresentdokention, thodwndshake operation 82 icate to device

110 and/or PMC 120 that power and/or clock is about to be suspended and/or removed,
and/or that sending 2 PME message may become unreliable, from a certain point in time

onward.

Reference is now made to FIG. 4, which is a schematic flowchart depicting a handshake
operation which may be used by network 100 according to exemplary embodiments of
the present invention. PMC 120 may send a “turn-off” message to device 110 and/or to
all devices connected to PMC 120, as indicated at block 410. Device 110 may receive
the “turn-off” message, as indicated at block 420, and may perform suitable preparation
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the "turn-of f' nessage, as indicated at bl ock 420, and
may perform suitable preparation 9 W 2004/095246
WPCT4483364/ 003351 tasks before clock and/ or PERErS2004/003351
renmoval , as indicated at bl ock 430. Device 110 may
send to PMC 120 an acknow edgnent ness
trecbfatedoak ansVorRowgemoyal; 8 fiskiented ainblotk #30. Device 110 may

“é’gﬁtﬂ ?\kﬁ@&@ﬁ‘t Cﬁfggg’g&géleﬂtzvl n%lgg g%on c?tgg %g %gorcl: /430 Tt is noted

thAE 1A RehbBYineMes 6f tHEQJrESehﬂ iventas, abeeralnadknoated gneyit hressages may
routed 5 and/ or sent such one or nore internedi a

be acqumdated /and/ep m@g%by opp oF Heete igtergedialc uih andimaY &t e routed
a%dgﬂr sg,af g% ﬁc%d L5 Bre & Ié%m%aﬁtenaﬁt i ?ﬁig ?2? either in their original

rressa es from severa evi ces
fcﬁmaﬂmh%dnbdlﬁ%rm PRIC [liﬁlnmatrmmm adihowledgBlnt messages from

Addi tional lly or t Y 0 Syt C
savpisk on 90 eigrecrorBEaH T RNy 29Y i lesten at Bipekg: Auditionally or
alh%ﬁﬁgfgﬁ" pvic! P AL &%ifth 1Biogko ﬁﬁ@/or Behek NiRARFRARBES 100 into
resent invention, an acknow edgnent nessage
Nﬁambddzms iteliGate] at BI@K4GOPNC 120 may al so trigger a
"flush" operation for earlier PVME nessages, thereby
to push ahead any pending PME nessages. It is noted

Inf §@bodiinBn@ HIGHE PRAES @{edtida, ab bEGRAHeddiv@ héBagef @t by device
exanpl e, enbodi rents that may operate 1 n_accordance

1141 tolPNEC| 120302y elee trigger & I“ﬂush”ameé@ém §on esabierdiyIErraessaggs. thereby

| d
TR e BSOS ATt of
pfgiﬁ:dn? hﬁmteﬁh@@%{ exanslé, ?émb‘dcbmknﬁs Qlli(ﬁt\talldty olbe’ramrlhcadcmrdaﬂice with PCI
e present invention
ontreing 1065 6h @ RIS ToAFEAIS A P BEREIBisas Jebipg earler PME
mgﬁag% @ghn%bﬁ% eé%rhér gll?le&@éé@oﬁllé Q:HTPM@QZU ?rﬂ)r'tﬂ power

quene earli messages ahd may not

- ardydradscksieptovenr | hﬁmlﬁtl\dﬁnﬂms sd gl preisénti invermtoed an skndwledgment

enbodi nents of the esent inve n, link 1
mexpREe GG 1 BRIk IO OTREIBME) Miooiags 478 e foppmunioated
R B R b0 Sell PP g Ad may not
bypasquick cafibePMEB m2&agospr ess speci ficati on published by .
PCl Special Interest Goup (PCl-SIG in July 2002,

It is noted that in embodiments of the present invention, link 130 may be switched from
NC-mode to C-mode, or vice versa, for example, using in-band messaging and/or
out-of-band messaging. The messaging protocol may follow, for example, the PCI
Express specification published by PCI Special Interest Group (PCI-SIG) in July 2002,
or using any other suitable protocol for changing the mode of operation of link 130.

In embodiments of the present invention, several PME messages may be received by
PMC 120 from several devices substantially simultaneously. In such a case, PMC 120

may not be able to store and/or process several concurrent PME messages, and thus

- PMC 120 may be forced to “drop” or ignore some of the PME messages. To avoid this

problem, in embodiments of the present invention, communicating devices, for example,

10
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or using any other suitable protocol for changing the
node of operation of link 130. In enbodi nents of the

WPr8sA6246nvent i on, several PME nessages nmay b@CT/US2004/003351
received by PMC 120 from several devices

substantially sinultaneously. In such a case, PMZ 120 )
dedeardy Onaaybperigsticallyorestend ea patipiar P daessagee i@ AYIC 120, until

concurrent P t
B A YRR SR no 0B PG PICREH U essage has been
rebeivad andlot fosess@t.obl em in enbodi ments of the present

i nvention, comunicating devices, for exanple, 10 WO

2004/ 095246 PCT/ US2004/ 003351 device 110, may
Rgﬁ'élnl%g L Abd ndde 15818, & ﬁrﬁf&ﬁ ggﬁbﬁiﬂéaﬁ? $5288tek @ dIMeepkddl diagram

recei ving an ackno gment nessage from P
ofl 2fiduk anodeh ef Ptatiers sfig eomasmiatinns lel Sor exhnepiey/ link 130 of FIG.

progessed, 5.Reference is now made tq FIG 7. whi
L DR A A ORI Pitiot BN OB b PR gfith exemplary
e gédiﬁféﬁtswlﬁgﬁéliﬁ%ﬁ@ﬁr ak ivan wf a@{&ﬁm Ahatathé @0fcdptudl diagram of

exanple, link 130 of FIG , used in conjunction
FIG.this shewmfardeomnsisaivernsrnsekonly, anddbutdihaanogastand/or sequences

Ogégarrngtiq%;%{feao%ﬁﬁ{qjc?ﬁcgr} @Bﬁ{%%?aﬁ%ﬂ' G%tﬁg%{rhgrr%cg#é pﬁfe@bogﬁlmgts of the

invB@wsh. f or denonstrative purposes only, and that other
nodes and/ or seguences 10 of operation of
communi cation |inks are also within the scope of

Rgfgpeggg?@w %%@e tHerG) sngﬁéﬂ 8% scﬁglfrl : EMSrhor WY SRfGunications

ch 1s a’schemati c ustration of a

n&oBIRI 550 dhé@porating taddedst 06 PMEonyeasagtigenerating ewitch 3139 and a
PME nessage-generating switch 530

nd a ,15 .
mRES8eRSeR ROSET FRARNBECTRUN SY¥RBHR acqraflanfe Hith SXPPBAR grbodiments
. e . . -
o iSRSy AP T80 ol oo it g 1 i
5 Hearidcat les1 OnaBMG620.eBE1 doviee PNIOMBP be cP@hectishiocaviBhF30 by bus

ybe connected to switch.5 S and switch
GLAT ‘ylt‘gﬁ@bﬁﬂiéﬁ?? QWS'CQEE&E@%?)%%@EY k325,850 by
devi ce 510 may i nclude, for exanple, any device which
may be connected and/or nmay operate in accordance

PGI tévions1 mapondufgifos peanile.catyi davicepghich anay: be somnegteqd and/or
mhgkéér%feem?ﬁ%o%%(% %@?@%ﬁ@nﬁ%éi gge%kﬁéa%oﬁmf’(ﬁz&vice 510 may
initiate a PME by sending a PME signal to PMC 520, however, PCI device 510 may not
be able to inform PMC 520 about the origin of the PME. In accordance with
embodiments of the present invention, switch 530 may be used to connect PCI device
510 to network 550 and/or to PMC 520, and to send, receive and/or process PME

messages on behalf of PCI device 510 and/or on behalf other devices connected to

switch 530,

In an embodiment of the present invention, a PME signal may originate from PCI device
510, and may be received by switch 530, for example, using bus 515. Switch 530 may
send a PME message to PMC 520 on behalf of PCI device 510. The data contained in
the PME message may identify or locate, for example, PCI device 510 and/or bus 515 to

11
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be able to inform PMC 520 about the origin of the PME

In accordance with enbodi nents of the present
WORMPMA, switch 530 may be used to connect PEIX/US2004/003351

devi ce 25 510 to network 550 and/or to PMC 520, and to

send cei ve and/or process. P e behal f
v sl Elromeien. Sadiionaly CDANGTEuT el mansgement
s&ﬂﬂﬂ@?ﬁ d %edsts\’:ﬁ)}éﬁ'é %%15'%1@1? WAl hadiirBA by the PREE message sent

present “i nventi o signal may ori gl nat e fromP
byawiich 5380tdb identifind pregerbye(agc e idehtifigason cede) 5g0the fdgwice, for

TR Vi doBetiiaiead RERM B co 510, The

data cont ai ned in the PVE nessage may identify or
| ocate, for exanple, PCl device 510 and/or bus 515 t
Itailhvi @@Mﬂb@islmnermmsmdonﬂmg Hat swiche 33 rmpy e W%’m create,

o FERRLSEh A BEaht eBeSoR b PRUI ot o

oﬂ\ﬁhbfehdewé‘e bﬂ@ Bfanf:h o s@erztl hievichE Wmsls age Iﬁ)ebé able\by themselves to
swtch 530 to identify a property
peréfent FRabc Heks PEEIE)oTGR 49verdgRes B ﬂl E%ﬁ%ed effa'ﬁbbernéen’fffoer formats.

{
AR LAV e, b 530
bs ‘mddCﬂ'm D3k, m&yrebte tseshstroctcarelddrere-fomoatst PO mEfssaglmmch as, for
process, handl e nd and/.or receive.a PME nessa Ficati
psf 10gonyRt 2 B ES4EE\ 02 CHFail Tormpte Profpodlchofapification.
Aﬁ&i‘ﬁoﬁﬁ%y ol GRatiRYy %tcBeS%bfnﬁylb\é 1588 "Rk | skBimple) to Juerge several
perform such t asks entirely or in accordance wt

Phtﬁ‘smnewlgeselqm orerRMEsmessagoomnsevetal PYB\dssagen 40 ISpllfcﬂrnd/ Or copy a
SroRh e e SRR, bl SPBGE SR M mesages o

teﬁﬁ)oi;:z[r? ah&or Io%.g&@ﬁ‘ﬁ Péﬂﬁ?&s cﬁ"iﬁﬁ@ lor k@ pér@iTiBbthar &H\éﬁed tasks associated
message, such

exa e, to convert a
with s RYEE imesengs Qremthumwr@} EE{E WASERESE 0| AdH tlonaily or alternatively,

@%@C%@&%gbgglgad 19 8Fea§x%‘}f%?ly coqve& lﬁ;? %’@ﬁ; 'enYVe%%é/ es S\%icﬁﬁonally or
alfRSARERS sWittR 530 emMpetTeies Ae tRks desceibad abdke whilsagdrh 530 is

to split and/or copy a 15 PME nessa e [ nt o sever al P
coneeiad distween devigesathit operate B Foopr pame or different
I .
pr%)g ;&Bfé:(r%hr%teﬁﬁgét?esi ?dg%)&taﬁ?@é '%gfs\g%gi.saa{f%ééé {Hﬁt oﬁéra{eg in accordance

with PCI specification and a device that operates in accordance with PCI Express

specification.

Reference is now made also to FIG. 6, which is a schematic illustration of a PME
message-generating switch 690 in accordance with an exemplary embodiment of the

present invention, which may be used, for example, in conjunction with network 550 of

'FIG. 5. Switch 690 may include, for example, bus 640, bus 650, bus 660, bus 670,

bridge 610, bridge 620, and bridge 630. Switch 690 may receive a PME signal from a
PCI device 601 connected to bus 640, and may output a PME message to another device

or to a PMC connected to bus 670.

12
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with a PVE nessage or with several PME nessages.

Additionally or alternatively, switch 530 may be used
wogoeK@a4ée and/ or convert a a PME nessages. PCT/US2064/003351

Additionally or alternatively, switch 530 may perform

t he tasks descri bed above while switch 530 is
Ttshowld dteepphesiatet thati e scbematiailluspation af FHG a@é%palar?@eexemplm

di ff t
eifodipprcaltd e potecasaft withpf RS B present nueption, and that
oPBETAERet AGHECST Haiech, bridpé) do@trolqehill andibi coutemate also within

devi ce that operates in_accordanc VVI th PCl
thgpeenerqfghn prgpent pyepternr Bygher, iks r%ﬂ@smt p@%}dnnents of
sxgi‘tchwgéd: pnagﬁile}(?ig?g hﬁ%&h{?xgh txg%{cﬁﬁtdnﬁ@ Qs Pﬂ\%cessms and/or other

sage-g accordance w th an
c@ﬁp&ffﬁh’a r@oﬁﬂh@dﬂ)mgt t@facﬂitete the els@mtuon of/specifisnimplementations or

may be sed r exanpl e, nction with network
to%‘GOIBFm ﬁP@’eoﬁo" EEHHIERCES 9T ﬁ'&&?g?ljl'?g'lhﬁﬁ‘e for exanpl e,

bus 640, bus 650, bus 660, bus 670, bridge 610,

bri dge 620, and bridge 630. Switch 690 nay receive
I1PM£ emk@dailelﬂ rafmha m@em?@ln beidize §180bridem A2 ta@é/qrobrtflﬂ@ 630 may

S AR B YIS 198F XS 5 HA e vt

c@ﬁéﬁf@zg%b&oMescﬂﬂg SlekdrRs, bﬁuﬂc&p b@l@\reﬁﬁl@ dakatbetvnen various
schematic illustration of FIG is onl exenpl

frembiaHon prosboets.s RusEHO; b5 s 668 ANk bk G10 B8 gfude any
Stggglgplg\%%?a@ Handgov ?e%&érﬁﬁ ddt %u% Nghich ?}ﬁzgﬁ él?&l ?6?55@%&@&5 devices

con ro’I er, u router are

ardl/SotrsFdMing dhfae fc&C@daﬁxpDé at P@l bumeshmn exnmpiar}ocmbodnnent of the
Further, it shoul d be_ appreci tha

3 t6 ﬁgﬁﬁd ected
proseiinvention dumd0imey belsonmesied &g Rrifee 62 i ?e connecte
toblﬁrféﬁ%é{) Bﬁé)g&f ﬁ%&acfth%%te&”t ﬁ‘id COIMD ANE Bhidgéd1610, 620 and 630

tate t o erafion of specifi

nh?bb@ﬁ@@kﬁﬂﬁ@h&sé?ﬂ to acconnodate specific
requi renments or functionalities. In an enbodi ment of
the invention, bridge 610, bridge 620 and/ or bridge

0830 MRYe dddcd %% gggslpﬂe OpCEISAR 601, Bty BalbéRebRd to bus 640. PCI

oi nt -t o- Poi it b1 dge which may be used for
dedeen6t inay seied/ b PAME signab edltivhn ay dtevioanisterredrandér routed using bus

S By B S R B Sl s o P
midBhgd Bededdsh B source, e.g., identity, location, or other property of the device
originating the PME signal. Specifically, in an exemplary embodiment of the present
invention, bridge 620 may construct a PME message which indicates that PCI device
601 is the originating device that sent the PME signal, and/or that a device connected to
bus 640 is the originating device that sent the PME signal, and/or includes other data

describing the PME and/or PCI device 601 and/or bus 640. Bridge 620 may send the ‘

PME message using bus 670.
The PME message may be routed using bus 670, and may reach another device

connected to bus 670 (not shown), a PMC connected to bus 670 (not shown), or another

bridge, for example, bridge 610, in which case the PME message may be routed

13
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sui tabl e internal and/or external data bus, which may

be used for connecting devices and/or transferring
WERIP/09FHF exanpl e, a PCl bus. In an exenpl ary PCT/US2004/003351

enbodi nent of the 15 present invention, bus 640 may be

connected to bridge 620, bus 650 may be C nn cted to
upstreatge B53ige Gi@gn%@alwﬁ%r the PMBhAetagA 1@ 8n gpiepnnected to it
610 "
RS SRR T P )05 6 gt

adTﬂJ)bdiﬁ%dClgnBﬁagéﬁloo Thus n6%q. th&iﬂmdﬁ)G%\and@r 60ilgaesl 0 may, for
send a PMVE sdjgnal whi ch _may sferred and/or
B

exagile Fresls ARd/Rn Sutnsh @ R’MEbmF%%e% RO (SO, ME signal,
r%ﬁ% %1&31'/%1' Bﬂﬁm{: Yengk gﬁ@,kageadaged@bnca{neﬁ%SmﬁlgpP@E ﬂﬁé‘»s‘i@@ @e-format
the source, e g., identity, l|ocation, or
amt/direre—pmrsp'acu ¥ BMR heessegel 02 mergegpevatal nBMEhgigmeis and/or PME
nal.. Specifi cahm i n an exenplary enbodi nent of
mF SESHBLOLIE OF IRFE Hes$8fdge 620 may construct a PME
message whi ch indicates that PCl device 25 601 is the

originating device that sent the PME si and/ or.
Emhatﬁmnu@fth@pmm évention way beimplemented egogiwaéff w3 theFyare, or

devi ce t.hat.. sen e PVE 0 n tper
by Copuaion b DAY el Mol eClnelroBg (1 REG) B secific
applisatfifa - orﬁﬁla@&ﬁdﬁﬁ& Wil spevific desten %1%3:&&&9 eEmbbdignents of the
bus 670. 30 The PME nessage [y, be ]‘r%ﬂt ed usi ng bus

PIeFot inyeatiommay saindawet sybvinits, whish iay; besepgraig, ef each other
79m{)1;ﬂ8<t1 t8E e @%’% dgzﬂ'ﬁ? ChLed Iﬁ %Hsuﬁ%lgméﬂt@a usmg specific,

anot her f or nple ridge 6

'mum 6dt @ﬁsgenéﬂae ﬁ?&&sms,sagelemys las areukmwivn 1B th@ art. Some

2004/ 095246 PCT/ US2004/ 003351 uostrea Br
m’ﬁgﬂllﬁlﬁ&tﬁ gnay iptadepitiass segisetsos ég{ﬂggh@l dgﬁf@gmemory units, for

te g;@ﬂa?f beR ?%ﬁﬁ sto Qﬂd%?r%grde?hi PeNithtB thd\§peraith of a specific
ecel ve y bri or in another formt
erﬁlsodimdnﬁl ed by bridge 610. It is noted that bridge 620
and/ or bridge 610 may, for exanple, create and/or
out put a PME nessage based upon an incom ng PME
Whild Rt ain Fe £ 28 LE RV QticBWHaRS bedh MBS aad desetibed herein, many
upon an incomng PME nmessage, re-format and/or .
moéificatitsy swhstitutong, chavgesgend @quwgleg@ way @cayr fonthose of ordinary

slgi]l gg%ﬁs -a 9 18, ﬁlere ore, 10 {TEbSS erstcalorcittﬁatqﬂee a}%enﬁgé gla%re mtended io

cover all such modifications and changes as fall within the true spirit of the invention.
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Enbodi nents of the present invention may be
i npl emented by software, by hardware, or 10 by any
conbi nati on of software and/or hardware as may be
suitable for specific applications or in accordance
with specific design requirenents. Enbodi ments of the
present invention may include units and sub-units,
whi ch nay be separate of éxa ther or conbined
together, entirely or par §' nd may be inpl enented
usi ng specific, multi-purpose or general processors,
or devices as are known in the art. Sone 15
enbodi ments may include buffers, registers, storage
L urfh® aPRAEIWs CORBRDSYSUNI ts, for tenporary or long-term
st 4 {
SRS 0 8 o2 o 4060 Ll ek pove
mandgeatent eaanmfrndsk@e; ﬂwemhtmﬂehhmng degic td pu:s:t:msathe datnblearing
descri bed herein, 20 nodi fications,

poweg THARPRER RSN ma%%esthea%%%sfdm HHE 40 e tifeatipn efthe device

. that Jr@ﬁﬁegtheoﬁﬁh%ﬁiﬁnﬁ Sowek nhdhaleBRiedl Event hés%getvnﬁf:ﬁfsotre@ewed
be understood that the appended clains are I ntended

over @ eomyunagatinn likurhmnthgideivicat Whersirathe messagets ganefatdd by a

the t t. of th .
switciah 8 iR #mnBiiderisd thay Sigiby ST MsrSteor e pgver
mana@évehtedcnfnelidpd! Bad es a data- bearing power

managenent event nessage, the controller having |ogic

t oTeheloaicdoohtain additineal inform paow regvakiagdhe dutaebesring power
n |
mandgE3SAAG ol RIS TRACAAT R 0l AR Ud ERLIAARE power
_ managaﬂna@emnt nR¥eiRe, Mbtrgeakhidion Fasee @ﬁlthe ddd@iv;ﬁal iaformation
communi catjon |ink fromthe device, wherein the
regar%@st&e dafasbendivag ROl BPNACCIIGCYALL HESAES di f f er ent
fromthe device that origi nates the data-bearing power
managenent event nessage; and probe logic to obtain
2. aﬂ”ﬂieta’ppmaitua’; of cdeimtl| wherefig dredd atg-behe ng poa~ch @asanaggment event
managenent event nessagag%y accordance with a
messaéﬁﬁ%‘éh@esu a1 inicaliop LT BRIPPEGY 8 “YMemagenent event
nmessage, and then take action based on the additiona
informati on regarding the data-bearing power
3. n@hagepentusvicieinn@swhepein the property includes an address of the

device.

4. The apparatus of claim 2, wherein the property includes an identity of the
device.
5. The apparatus of claim 1, wherein the data-bearing power management event

message includes an indication of a property of a power management event.

6. The apparatus of claim 1, wherein the data-bearing power management event

message includes an indication of a type of a power management event.

7. The apparatus of claim 1, wherein the controller comprises logic to send a turn-

15



2. The apparatus of claim1, wherein the data-bearing
power nanagenent event nessage includes an indication
of a property of the device. 3. The apparatus of claim
2, wherein the property includes an address of the
device. 4. The apparatus of claim2, wherein the

off mgé)s%gg ert(i :{(;ef% c%do%%r ﬂ‘% éo\?\lﬁtﬂhh chti {%Iﬁlg - device. 5. The

at a- beari ng power

nanagenent event nmessage |ncludes an indication of a
property of a_power_ managenent event. 6. The_ apparatus

8. ofTha apniratus\f slasn,y. pherinthe spmFolifg coBvpsiscriogiflomsagive an
ackn@r)él%ﬁ mclBRR898e itRGh H%eéev?& d#%g ket RuRicaf Ph){?& of a

power . manage nt event . he apparatus o aim1
wherein the control | er conprises logic to send a turn-

TR e B B Bl ST 22 st

opera‘%%t‘rfé%lerli 8h tROBRLtbEER thedhta- B@arfrﬁ‘gcdﬁé\)!@r ﬁﬁnagement event message.
acknow edgnent nessage fromthe device over the

connunlcatlon link. 9. The apparatus of claiml,
forma

o aePah BaSLGR 1 e EaRRs ¢ ro RS miPisBElogh (Vi e

comnpmwcrndﬂalttﬂgﬁﬂﬁﬂt neHLHMMIBEE AR modOto 4 BEmanAaEAiveede.
claim1, wherein the controller conprises logic to
switch the comunication link froma
n 0 [ . .
L. BT E B bk 1B G P I b BrIRBichd restore a
clock cipip! tosthe coaghenitatiorelllare a cl ock signal to the
communi cation |ink. 12. The apparatus of claim 10,
mherein the controller conprises logic to restore a

12. ﬁg aALtLOBf LK 1Q%Oﬁére¥r9t{{ehc%mﬁx%ﬁﬁli @ti)lﬁghk&rlo %10 5 restore a

apparatus o ereln the con
comnwmq:atlosldmkl pover todhe eamimmicationdinlce si gnal from't he
device including an indication to swtch the
comuni cation link. 14. The apparatus of claim 13,

13. WPBE@bPatdifs spatrno ho %haerﬁorue%%ﬁtﬂoﬂef eortlﬁnae%qsglt% t&%we a
notice signal fromthe device via a dedi cated channel

notice signal from the device including an indication to switch the communication link.

14.  The apparatus of claim 13, wherein the controller comprises logic to receive the

notice signal from the device via a dedicated channel.

15.  The apparatus of claim 13, wherein the controller comprises logic to receive the
notice signal from the device in accordance with a Peripheral Component Interconnect

(PCI) Express specification.

16.  The apparatus of claim 13, wherein the controller comprises logic to receive the
notice signal from the device via a same communication link that routes a main data

traffic communicated to the device,

17.  The apparatus of claim 13, wherein the controller comprises logic to receive the
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15. The apparatus of claim 13, wherein the controller
conprises logic to receive the notice signal fromthe
device in accordance with a Peripheral Conponent
I nterconnect (PCl) Express specification. 16. The
apparatus of claim 13, wherein the controller
. rq | C. r ive the ofice signal fromthe
noticf SREL G I8 UcSick By s BRAUIE b B PPhreS nll N e
commi@nitatiéd Hnktraffic communi cated to the device. 17. The
apparatus of claim 13, wherein the controller
conprises logic to receive the 16 notice signal from
t ' Vi d PR
B T e
commun@cation lihle tlcanouies eahaiarddta tda ffio opnimescaded tnthe switch.
communi cation |link that routes a main data traffic
communi cated to the switch. 19. A switch conpri sing:
19. PABKitIREREENERE: | 0gic to send a data-bearing power
managenment even message that includes an
i pomer aregemanblog deend e dabmbeaning poweemanhgement event

dat.a- bear | P I na nt. e t _nmessa over ,a .
mess B R o B R AP B e B R aring
powe§ ﬁfﬁfa@&ﬂ@n%@hh&e&&&b oher 2B6mNefi&itIontdHana W, Whirdid the message

different fromthe device that ori %I nates the

is genggatad hydhe ayitplovad whgrahehenwitehdn ditfaserilgem tha deypice breat
C Todice g F bl ! . . e h
R T

apessdpaieowbtdnaddiiin@binformbfien datardiagahe dgtpbyding power
managenent event _rressage, and then take an_action
managemeht gent FICSHE]ilR peRtaflanGevish geontsnt F%é’éﬁ%"rtﬁﬂ?e@ﬁég power

. ' : ; e
mandghEa Gt Ao PRYSnd TARMEIER) EYGLbalBIRARE aadiontl
informatiag eegartinevidn datarbsmagepowel mdasganchntrdettamesagof a

property of the device that originates the data-
beari ng power managenent event nessage. 21. The switch

- 20. OfThe ls@it8h 29 clafl QoeivRe i tIRY QREIY 4 rin@ P e? farflgehRAB bvent
one property selected fromthe group consisting of an
messagddndvdesofn midécatiouiof @ prhperty of thendaviee thatodginates the data-

bearing power management event message.

21.  The switch of claim 20, wherein the property comprises at least one property
selected from the group consisting of an address of the device that originates the data-
bearing power management event message and an identity of the device that originates

the data-bearing power management event message.

22. The switch of claim 19, wherein the data-bearing power management event

message includes an indication of a property of a power management event.

23. The switch of claim 19, wherein the data-bearing power management event

message includes an indication of a type of a power management event.
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beari ng power managenent event nessage and an identity
of the device that originates the data-bearing power
managenent event nessage. 22. The switch of claim 19,
wherei n the dat a-bearing power managenent event
message i ncludes an indication of a property of a

p r na nt.event .. . The switch of claimi19
24, MR TR TR 6 4 HRkein 1B aken hbERerlpelyBiihd £
acknt®RIagfchNabitdeStodNcdiightat | on of a type of a power
managenent event. 17 24. The switch of claim 19,
wherein the switch conprises logic to send an
25, SARHERETRE 28 i8R e BRATLIRbliR 1o 10 TR ¢ potice signa
to thd em aolkkr dandloding@nshdication t®@switeh tieniohmhburicatioe chighmd
an, i ngi ﬁat_i OE%(SO switch the comruni cati on channel
conngHiRgd 8t LRYCE Hegootrollss the controller. 26. The
switch of claim25, wherein the switch conprises |ogic
to send the notice signal to the controller via a
26. ddhecatiet of kbanmels, whéreii ke swit¢tc tomprisdsdogic 26 senwhthegiotice
. e.switch.conprises |logi.c to,send the notice signal
signal [ {0R SobGRIFOTR e dotp a8 a8 e wi th & Pori pher al
Component Interconnect (PCl) Express specification.
28. The switch of claim?25, wherein the swtch )
27.  cdigrsmiteh of elgim 250 wheredn theswide!l eamprisegiegic tosarethe notice
sionsIEEOLETIN 7 Be G SR LERRAR PN Bhnd ifrconmect e
Expré&€¥p&ficatdn. The switch of claim 25, wherein the switch
conprises logic to send the notice signal to the
controller by transmtting energy over the
28. wher eiurlrl}%?tﬁzg%lel@??é&? l%%etm oﬁ% Sgvla-lna io‘gﬁgﬁﬁ%sg%gl}@%%ﬁ]tﬁg notice

signalpowie commeli@nent semerbnimssiagio oingrmch st aooed amaidldata
im19, wherein the device that

The switch of claij

traffigeqrgmygicated Wéﬁﬁgﬁﬁmﬁeari ng power management event
conprises a printer. 32. The device of claim 19,
wherei n the comuni cati on channel conprises a sane

29, The switch of claim 25, wherein the switch comprises logic to send the notice

signal to the controller by transmitting energy over the communication channel.

30.  The switch of claim 19, wherein the device that originates the data-bearing

power management event message comprises a modem.

31. The switch of claim 19, wherein the device that originates the data-bearing

power management event comprises a printer.

32.  The device of claim 19, wherein the communication channel comprises a same

- .communication channel that routes a main data traffic communicated to the switch.

33, A system comprising:
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comuni cation channel that routes a main data traffic
communi cated to the swtch. 33. A system conpri sing:
18 a device that originates a data-bearing power
managenent event nessage; a switch that sends the
dat a- beari ng povver managenent event nessage, the

mesae [ a ent.ification of the
FogaRt SR o o FRB kR R g oh Sl paRL G R Riessess: o
sw1tcﬁ\tﬁﬁtﬁ sciB$ Saodt\HREriAg GO M Lalcb@ent &Vt nheipe] thethéssage
nessage is generated by the swtch, and wherein the
mch@mgtamdpgtlﬂtatmr@rthe fleviae e oginates thﬁatata-bﬁwgna ROWST
man%’g% eﬂ@l 5 I 5ei C%@@g?%‘g@g 1§, er%&;t?tg%ess@%qs
genemfthlge MWlaﬂe ahd newsegeahe awiich &l daffef@w |fn:gn phiodevitothac

. .to otijtﬁa n additional information regarding
OTIgIRAipsHL éizi‘r‘?‘ﬁﬁa“%@@weﬁﬁ}?é@éﬁ%ﬁltt %@h@eﬁ%gea@J in
AGCAMARNEE h¥ih 1 S gﬁfmesé ﬂﬁe%@veg%ﬁkggﬁ%hf‘é’veﬂ%ﬁage and

managenent eve t and“then t an action
also Hearsregip mbetlbgic addbttaiimnadhtlonmffmfcrmtatm reggatidg he date-bearing

powel Btagr B n LRSS E R AGH LR U £ I (e dath-bearing

powef HNALERSAt L RAL fekgdCARS HeAQak & hE@M bikd¥n thBRdditional
deviceé and to creat€ the data- beari ng power nanagenent

informatian regasdsgibe da%1-bTarang pewermanagément et mgesagEn
the switch further conprises: logic to receive a
signal indicating a power managenent event and to
34. cretsgsteheofttidiar PBaridrginnbvewitchilaBenehpavenlogic to determine
nessage based on the signal. 36. The systemof claim
an ldeeltm% dreci¢yigeyndsiy théﬁte?tl]? fptarbeaang PAYKRr MpRRgeEnqnS event
nvert a first data-bearing power managenent event
§sage in a first format to a correspondi ng
data beari ng power nmanagenent event nessage in a
ﬁénd forna 37. The sy gtem of .claim 36, wherein the

EYHERAIE b epron c PWHF B Either Comppitite gic to receive a
agnat l%ﬁ,faaﬁg Aoy Tk RRREH rE{i/%ﬁtahﬂ% flife LA RGARARng power

or mat er al Conponent
managementcorneotes{aR€bpsddqu dessigidci fi cati on. 38. The
system of claim 33, wherein the conmunication |line
conpri ses a sane

36. The system of claim 33, wherein the switch further comprises: logic to convert a

messé.:

first data-bearing power management event message in a first format to a

corresponding data-bearing power management event message in a second format.
37.  The system of claim 36, wherein the first format is based on a Peripheral
Component Interconnect (PCI) specification, and the second format is based on a

Peripheral Component Interconnect (PCI) Express specification.

38.  The system of claim 33, wherein the communication line comprises a same

communication line that routes a main data traffic communicated to the switch.

39. A method comprising:
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communi cation line that routes a main data traffic
communi cated to the swtch. 39. A nethod conpri sing:
19 sendi ng a dat a-beari ng power managenent event
nmessage that includes an identification of a device
t hat origi nates the power nenagenent event nessage

fr { gve communi cat j onne

Py Pl Hlabipofef SETMAREEEN Rof RUSSH Bl inciyge an
identiitetioh dfhhiRviveithghorigin ek tiey gawerf hafadditerd @vemtmédiage from a

originates the data- bearing power nmanagenent event

sWitCHOYEH g oM BT ¢rneetiPh tvEichciRdhe Mmassaac is ercspiedthyohe
switchC@&d dhBgih g g{?'itt%l Qefeiig ﬁ%ﬂﬁhe’@e@?&‘%ﬁ?{‘%@éﬁ&% the data-

nessage I n accordance W|t a content
bearldgtpawtaemamgememeevamanmgmnancbpmﬂmmsb@m additionalhen

take an actio on the additional information
mfor?’@&QF‘dF ‘F?eat?a‘? 319NN A FOVELH A 2FHSYTHERT METIARE in

accor@ﬁﬁé@@’ﬁh LQntdlign TR hed- @arﬁﬂgﬁio@é%ar&%&ﬁ%ﬂ eSEN N RBage, and

he dat a- beari ng power managenent nessage
then ta&mm astiondanet oy thhaddtiomal beforimagiopoegardieg tigedasaibearing
event mess ge i ncluding an indication of a property
powernaé‘a%ﬁ%tg SP PSSt a- bear i ng power managenent event
nmessage. 41. The method of claim 40, wherein the

property conprises at |east one property selected
40.  f idhemeigod b alsincifs whereiy sofdiag thardntedwasingposisy meanagpment

eventgﬁgslsggl %In? ﬁ%efs %gncglg\éﬂ?ﬂe d%@%r}%%?ﬁ%g}oweg%% Iila:% \Agveanq message

includiapagdn@ichtien enb presaagef a ddircd bﬁtlﬂi&id‘d@lﬂje@ﬁng Ipainier 39,
wherei n sendi ng the data-beari ng power nanagenent

managgwRnt ¢He8E BFESa88npri ses sendi ng t he data- bearing power
managenent event message including a type of a power
managenent event. 43. The nethod of claim 39, further

- 41. cdpmahod of claonid; wgeanmrﬁ%mg@eftmﬂnqmseo ot feaktl ate; property
endi ng an acknow sage fr t evi.ce.

Sele"tﬂfg% S HB&OB?ISEP%P%IBSEEPE? ?ﬁ%?o%Bﬁﬁg{% ‘Eaé °armg power

managERehiNG et PREILE aﬁu%qheﬁ g%facs%ﬁwe%ﬂ tRE dhChat

I'ndi cation to switch nmuni cat i on connecti o rom
management-event message.

42.  The method of claim 39, wherein sending the data-bearing power management
event message comprises sending the data-bearing power management event message

including a type of a power management event. .

43.  The method of claim 39, further comprising: receiving a message from a

controller; and sending an acknowledgment message from the device.

44.  The method of claim 39, further comprising: sending a notice signal to a
- controller including an indication to switch the communication connection from a non-
communicative mode to a communicative mode, before sending the data-bearing power

management event message.
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comuni cative node to a comuni cative node, before
sendi ng the data-beari ng power nmanagenent event
nmessage. 20 45. The nethod of claim 44, wherein
sending the notice signal conprises sending the
notice signal via a dedicated connection. 46. The
45. nefﬁ%oﬂe& dcé Ozm'n%%, vm%?&glsgncﬁ% %@ g?tl& oatl Icglglg%sgsnsendmg the
npri ses sen notrce |gna ccordance

nouce\fsﬁghalawﬁ’ardqdlm(ai ccﬁﬂﬁpﬁmnt I nt erconnect (PCl) Express
specification. 47. The nethod of claim44, wherein

sendi ng the notice signal conprises sending t he

46. n@[tl‘leclﬁetsh'ogrlﬁlcl gfna44a V\ﬁl%?%n QQIEEHH HERhORG & et 391@65 {aking the

routes a nain data't ni cate
noticel a\gnalem #8ordEnee mﬂtﬂmﬂemﬁh@rlahCmr@@neMemnnsm dP @) Express
% notice signal conprises transmtting an energy
specifigglidlyh t he communi cation connection. 49. The net hod
of claim 39, conprising, before sending the
dat a- bearin ower nmanagenent event nessage,
47.  ddihermethod gt shimdnwheyeinsending @lmm@e:eas:gn p@aprlngs gending the

beari ower a enent ..ev e
notiof el AR Bisp% BEMT ERAP ROR S Pkt P63 ABaadrls e
comnhefiedted se b dgidehe dat a- beari ng power nanagenent
event nessage, receiving a signal indicating a power

managenment event and creating the data-bearing power

SRS L 5RO RS sl ™

transnhdttingdeerengy fovwagh thecagammivation @bhnég®aage,
converting a first data-bearing power nanagenent event

message in a first format to a correspondi ng

d
palie s e el R R
managemesit efwntratess%ebnhﬁe:dnmmgarP&femphﬁoﬁihe desitpandrnireating the data-
I nt er connect S ecific tiaon, and the second
bearing,pojyer manpg B‘“ “3' MPEAED %?eéll OTEEZH% -
I nterconnect (PCl) Express speC|f|cat|on 53. The
nmet hod of claim 39, wherein the comunication
50.  cohaewthehotdapm 38ewmaprising, before sending the data-bearing power

management event message, receiving a signal indicating a power management event

and creating the data-bearing power management event message based on the signal.

51. The method of claim 39, comprising, before sending the data-bearing power
management event message, converting a first data-bearing power management event
message in a first format to a corresponding data-bearing power management event

message in a second format.

52. The method of claim 51, wherein the first format is based on a Peripheral
Component Interconnect (PCI) specification, and the second format is based on a

Peripheral Component Interconnect (PCI) Express specification.

53.  The method of claim 39, wherein the communication connection comprises a
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21 sane conmmuni cation connection that routes a main
data traffic communicated to the switch. 54. A nethod
conprising: receiving a data-bearing power nmanagenent
event nessage that includes a source address of a
devi ce that originates the data-bearing power
same%ﬂﬂﬂ&ﬁ%%of X(ﬁg'}ectig@mﬂfaqggu{ets %rﬂ'l%nsﬂtﬁ ?&fﬁg %mﬂmngcaée%to the
conmuni cat 1 on bus, erern I'S genera
switchhe swi tch, and wherein the smntch |s dlfferent from
the device that originates the data- bearing power
managenent event nessage; and probing to obtain

54. aqghkﬁﬁﬂ?&nhﬂﬁﬁhgation regarding the data-bearing

power nmanagenent event nessage in accordance with a
cmnd;eewnglardath}é)eahangpbwar nragragement ewana:gmmtha;\iaciudes a

nmessage, .and th take aon .based on t
sourdg Tl R derise S one e Bl G AP Hae st diansesgent ovent
mess:ﬂ%%al 6m@ﬁﬁw aQ0ethu AR 8688 Bus, SPherdNOhERE R98beql generated by

m 54, further conprising: processing the
the swidehn-and avhargingbaswitchimdifsnenttiramdhe davce iy oriinatanthe data-

beari &)h%g*‘ %Ian%gghgﬁt eﬁ/en{ ﬁggﬁgé copprising: sending a

sage vite that originates the

datebingas bbhip augitionaNiagenkatio wat difg She.88ta-Behrinp®ower
met hod of claim54, further conprising: performng an

managp@ent Pyt Brestage i acgmdarenvikhe @ntanten e datpdsaring power
mana@?t‘ﬂ@flt %ﬂ? Ies zﬁ}ﬂeﬂlten TERS 919 gctu?x?bﬁs-gﬁ%nntﬁg qagltﬁjnal

conpri sing
mformatmm:megmtlmgrthbulata—bedme@powaemmgaher&mdeﬂt wossapal | er
froma non-comruni cative node to a conmmuni cative node

bef ore receiving the data-bearing power nmanagenent

55. CY&M tﬁ@&% gﬁim%g fu?ﬁ?er%ﬁ}ﬂ?sﬂéc &%@ésg‘ the H’Qﬁrﬁéd}mg power

_ sWtc |ng t e conmmuni cati on "bus rise restoring a
‘managéoeht &ieghadesgaget he conmuni cati on bus. 60. The net hod
of claim 58, wherein switching the comuni cation bus

_ conprises 22
56.  The method of claim 54, further comprising: sending a turn-off message to the

device that originates the data-bearing power management event message.

57.  The method of claim 54, further comprising: performing an operation based on

the content of the data-bearing power management event message.

58.  The method of claim 54, further comprising: switching the communication bus
between the switch and a controller from a non-communicative mode to a
communicative mode before receiving the data-bearing power management event

message.

59. The method of claim 58, wherein switching the communication bus comprises

restoring a clock signal to the communication bus.

60. The method of claim 58, wherein switching the communication bus comprises
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restoring a conmuni cati on bus power to the

comruni cation bus. 61. The nethod of claim54, wherein
t he conmuni cati on bus conprises a same comruni cation
bus that routes a main data traffic comunicated to
the swtch. 62. A machine readabl e storage nedi um

restomgtaaédﬁarﬂqnicaﬁsﬁ el wér MR e ca®BEyd ed by a

hi ne cause operati ons conprising: receiving a
data beari ng power managenent event nessage that

| ude urc dress, of a device that origi nates
¢ nheaetho aéﬁéﬁf o@aﬂ?}ﬁﬁ%mmuw@ﬁp buscompgises g Spme

COmrﬂuI%%ﬁ&ﬂ‘bﬁ’é/ﬁfat %&em&alﬁ%&@ﬂakﬁ@&mmﬁfc@m foBe switch.
nessage i s generated by the switch, and wherein the

smntch is different fromthe device that.orlglnates

th b t. t e;

oroBieRn e SERUT R e A SPRrOPRE Dy FRRS e HPfe
exeaﬂ&l By Eﬁﬁdidmﬂe DML bpeBIdAG RFBIDEisEpENt Message in

accordance with a content in the data- bearlnghpomer

ndAeRyERE Htdady bRELring pewge mangLement evaRbmgpsage tharinpluadeya
sourcg rltdhpfgss a g dtelvf%@ @illatl %g%&g%%}g{daeté—g%?ﬁ% ;f)gwtep ?naé)f ge}:Pﬁnt event

earil

messa‘@c:ﬂm)ma m&ﬂ:adwee aSi)ﬁﬁﬁg&chﬁdlh link C@héféimth&gnessage is generated by
tioons wherein the instruction

o etT
the swiigh, 48 Wlb‘%almt HFg]b%ééfeﬁ@ttfﬁéndg? 3@‘6%%&11%@“18%?5 the data-
beanﬁ? Q%Fﬁf&hggu Qﬁt SRABAGSagfAandhe Machi ne readabl e

rage me m cont al ni'ng |nstruct|ons of claim 62,
wipeolging to hbtaimsddifionabim$o fmuatidreregaeding thé datadmﬂmg power

oGS0 SRS e S L AL GR e

mana@BeBhN& cheaidad aﬁEi P SYE KB ATonYHE) Bh Mk additional information
Instructions of claim®62, wherein the instructions

regarfling the dataebedring power menagemerdrevoponatsagn based on t he
content of the data-bearing power managenent event
message. 66. The machine readabl e storage medi um

63. COMbdhdvhive teadhbléGtdrafs nfdfdiwh dbft®eing iMIAIRIAs bifBlaim 62,
instructions result in, before receiving said

wherein the eturienpliwder rﬁ%ﬂhgbmpssm&ﬁhp datasbeayéng power
Inanag&%ggﬁéggtﬁ@gwggnnunlcatlon | i nk between the switch
nd a _

64.  The machine readable storage medium containing instructions of claim 62,
wherein the instructions further result in sending a turn-off message to the device that

originates the data-bearing power management event message.

65.  The machine readable storage medium containing instructions of claim 62,
wherein the instructions further result in performing an operation based on the content

of the data-bearing power management event message.
66.  The machine readable storage medium containing instructions of claim 62,

wherein the instructions result in, before receiving said data-bearing power

management event message, switching the communication link between the switch and a
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controller froma non-comuni cative node to a

communi cative node. 67. The nmachi ne readabl e storage
medi um contai ning instructions of claim®66, wherein
the instructions that result in switching the

conmuni cation link result in restoring a clock signa

contlré)?le} RS nf Q MEHL AR A Rt I i0d@ ﬁ% a ué‘lﬁnﬂﬁﬁwtp%clﬁ&%jabl €

orage nedium cont'alning I ns 'ons o alm 66,
wherein the instructions that result in switching the
cQ nication Jink result {n restoring a . )

67. colRmPEHDP &7 %bmstgwrm?%uw%@m%@ap%m 9fypkaim 66,

wherBt the st FIREHE $hd1GRAAPL LWt A9 o I MM ThRAAbA 1Rk MEsult in
instructions of claim®62, wherfein the comunication

restoringle dowpy gisd $0 thesamemuamatinndiaki on |ink that routes a
mai n data traffic communicated to the switch. 24

68.  The machine readable storage medium containing instructions of claim 66,
wherein the instructions that result in switching the communication link result in

restoring a communication link power to the communication link.
69.  The machine readable storage medium containing instructions of claim 62,

wherein the communication link comprises a same communication link that routes a

main data traffic communicated to the switch.
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