; pge3e] e] bL4t 6T>F(4/ 12/ 2002 Wrel ess coupling of standardized /?ﬁ%&ﬁr ks and
non- st andar di zed nodes BACKGROUND OF THE I NVENTION 1. Field of

| nventi on The invention relates to wireless coupling in information
systenms and, in particular, to wreless icoupling of standardized

i nformation. devi ces. to both standardized and 10 non- st andar di z

i nf or mat i oNIHEY cewying of siEndarizep PPRTS fankap Rt R ARHEARPHSt ess co m\\ “‘\HM! ‘\“““““\
i nformati on devi ces has been described in a nunber of publi

exanpl e, published PCT Application Number WO 97/29605 descrl bes a
wireless virtual Local Area Network (LAN) which enabl es wor kgroup

menbership to be redefined w thout physical w ring changes. Thi
particularly useful, for exanple, to facilitate comunicati on m’“mmm"m,mmmm
renot ePPy-| ocated LANs and to pernit ad hoc networking betwe ro

portabl e ess coupling arrangerrents are

useful, but/{@@%y ar Dggg&wwnl‘lb&d to the coupling of standardi zed

i nf or mat i dnFigk\ifdleesinvantien i nf or nati on devi ces that are adapted to
comunicate with e - A typi cal
exanple is a net m?@ﬁéﬁ\%@ggn%p&?g&?&%& elmagap et §ttrer$1fggﬁi ion )c/)\eer a
common i nfpart'rq:allat,amwbclsss ciﬁhnimg oéstm@td%d 1rtfomwemem dewmm;o ttheandapipdedead | ons
wher e | of i s desi %; |.ish wirel ess comruni cati ons between

st andardi 788 aﬂ?%?ﬁ%‘ﬁ?é’ﬁmg%o\} ¢e$%and nonst andar di zed i nformation devi ces,
i.e. information devi ces that are not adapted to communicate in accor dance
wth a co n st nd lﬂio st andardi zed i nformati on devi ces include both
st andar d- S%F‘Bt‘?rh‘? &epﬁiet ‘g‘?‘u devi ces, such as conputers that have not been
adapt ed to communi C‘Nﬁr@]eksl’boaﬂﬁ@r(ﬂ@ﬂ&ﬁaa%ﬁ Heve@EhaHeyn datbed i g@histr oNd

standard-inaablelnforrrat |ch fficient
ntel |1 gerbB Baoer s BRpsheS Kb el gy or pRbE o Pt e bl o

i nfor st i afirelkay Ve sl McAIMréhINEtvol (LAIND Sehi¢HOIEBIEY Warkbots mambBerdliip patid | cul ar
interest are securi t%: appar atus, audi o and vi deo equi ppent, tel ephone

equi prent Tefeinedavithey afhvSicel Wiging ghaagesy Ehlwpﬁ%v'iaﬁ)éu%eé%form aHdar di zed

i nfor mat i gicigeNiceMmuRicaionybetvedh Yintdelp-Wchie§ LANG ah@fohemh ad RocataldiRinpt to
comuni cate in accordance with a common standard, this is 4/ 12/ 2002 2 an
expensi ve DEAECRP BEWD iOhPorEbleicemPUSE| uti on. 1t woul d require substanti al

modi fication of evegyy hapEardi b RRFABYE bR, b€ blfthi system
U S. Patent Appli Cgl on%g\g]gket nunb%rr%ga_ %3 414, eg@é concurr}gﬁgl y wth

t he pr¥dserimitedpd ihe gounbing ofwidngardized hém@rbyori #Lvmeﬁ)o ﬁalnémlwwnr@fflé@%th@t@re

di scl oses S di zed
nodes and noﬂg Jst{agg gn'r?l 1Ic§‘tg§J 1&%1%3&1‘ é?l‘{ler H%CCWd %salcc?g@}dn%&ﬁg%gvgé%%?g ef fect
W rel ess m@rpplprrﬁga@ttwgkaﬁmmezediam wbpilcé fqr@ommmmcmn: Qyasa ¢pfmmon

non- st and i r THE

| NVENTI m%&%hﬁ;ﬁféps%ﬁgﬁﬁg%fa% a?sto ?Jw%%??ﬁ@yeﬁt'th%% P %Lx\é)so‘\%}?e ensg msf%ﬁle and
appar at us establiSQn’atﬂlqsng)rmomnmpwbetwen@1amdlz;eﬁmﬁsmnaimnldonccbetmvklaem

2{ gﬂggirsg: o dar&tz"é’mtormatl\sn é%ewcas' ﬂegtu'é Prﬂn%u%}} IS }%?Qr%gmg ﬁd%gta(ggoﬁcglsénn%a%@lgcagt Qer
capabl e ofin peoottiaadengith peonarasitamgardr Nod-sthidaidigpdiintbomaniah tiemces inchitdabaiar di zed

node" means pted for conmuni catin nodes in 15
o Cor danc oA SRS SRR B, such & SR DRd At r b -dhahe ot T enet
one 3 t agda:rodinmgbatamd @cc6tﬂuﬁﬂe6dthtdbn?1&ﬂtﬁusﬁz@ gltaxedam;ruﬁti ﬁﬁidhﬁl;ln&ﬂphﬂﬂe ot her

st andar di zed nodes n-s ral z noae ns, a noae S Nn

Sdant od 1 JROEBHT SRS TR B S RiSDOC e oe A PelsHHOa o LR RS

st andagod; #flcal sihdad-8%8pa6 RTIhAidh IdOVICes WEEANEhi OIS CathmDBicatRhhRREI On Vi a
any energy propagation node which is feasible for the informtijon being

conmuni catReEIcUiahPieiEH g SCUBEY BRUAYF SVAiP A8 s LHIRBIFAY tlgRbpne §auMent g ( IR),

and sonic &lﬁﬁ‘)ﬁ%y it Psrﬁb@sﬁlﬁl@ted ROviAOERE nor-btahdrARALATE MABh @6kiccah alsAerh BY@NT i ON

to provide such a nethod and_ apparat us
sufficient hardware to enable it to communicate in accordance with a common standard, this is
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whi ch automatically adapts to the addition and renoval of both ?g ardi zed
and non 25 standardi zed nodes froma wireless comunication sy‘g It is
yet another object of the invention to provide such a nmethod and appar at us
which facilitates wirel ess coupling of standardized networks operating in
accordance with different standards. In a nmethod in accordance with the

i nvent i on AMwipeapiEe ndfisrimpragicrolutian 4t world yeapssybsiantipdmegifigatmpl gysry y of

st andar di z@d. sRRIMBLISInRRMatfth defieSh RNEsteRn- st andar di zed node is achi eved
by, for each standardi zed network: establishi ns an associ ated virtual

network includi ng aJSeByieipplicalipr dogkpt nyader BRIt Fébldnfiled goncampntiyr ity the
st andar di Zp‘?éiexﬁ%bff!ﬁér%!foré%icﬁ@&l&r&@ﬁﬁ%&%ﬂﬂ@d ) &ﬁ%n@&ﬁ%blgses%gn&@dd%%z 3

communi cating i nfornation betwe 1 ot Her standardized network and the
r espectsi veapplicatierafor wirdiess aqupling@istardacdizedanddsendmey-pamtantizsd nodesplaisididoe wi t h

t he ot her gt. ar di K. | ng. | L O each
non- st andéir% %%@ gdﬁ%%%gggfnneg&t e&rl%sg g@@wgg@%@ %gf%]&&%g%ékq %n%%ia‘é\'gnﬁﬁog i cation
f or mat / pr oocehdadingiatoded adwttehsteivierdied nstvarkdar di zed node; communi cati ng

i nformati on between each virtual node and the associated standardi zed
network in a conmmuni cation format/protocol conpatible wth the associ ated
st andar di 28MMARAOOK THEINMWENIPIPAY at us i n accordance with the invention, a
wireless information. system i.s. formed which includes: at_.|least. one
non- stiindar di zed nnis Hvenrard FhbelR RS mt bR d SR oeraih s E8RinEn.
pl ural ity eobnoaticuhdaedsz@thmaicanskiserweachandadikedthiengirks andl comblnalias of an-
carrying co ni cations between, a st andar di zed,nodes that are connected
to the busgfagg%dlz%ffi’?oéiﬁ%ﬁnd\ﬂ eéls%%%arcg%/egt“ietd”r?%fsn Fﬂﬁgﬁﬁreﬁl'transcei ver for

Wi rel ess GONTHYAE"GASanOMhelde tHAEs hpabRaS hrodii@ng) Procsds g @R UG e 0in Pl @ion; @

| ocal virtual network coupled to the |ocal bus and to the |ocal wreless
station artd stefardizednosie cpans 8 Inpes thafrizadapied iy comrwpicaigwpritipethey @poges in

est abljisshi ng, .0 b€ WIBMoMnfnblliddgdl node representing each other
st andardi zed network 20 gncrikﬂ)gagﬁ non- st andar di zed node; conmuni cati ng

i nf or mat i on bendadiacdmttors! meanset ko anditaddrdived wodelkconpled totrebus égrpect i ve

vi rtual nodecoi &m%@%ﬂh%&é Qﬁld%r%[zggk&gg,ot ocol conpatible with said other
st andardi zed networ k; conmuni cating I ntormation between each said
non- st andar dinoedtandaéizaintde' haeane 8 pedt thateés @& addpredifed conmuiamidatingwitih mini cat i on

f ormat/ pr ot oco| conpa i bl eg}ll\n'at h sai d npn-standardi zed node; conmuni cating

i nf or mati on PEEREATCAdGC ¥ith g conpPRsPditie and the | ocal standardi zed

net wordy i i avaRueEh Bdridini€dtioh Ombak corh MLAIEQing GEORkLR VR aW EitrSaprepdgaGe
st andardi zed network, 30 BRI EF DESCRI PTI ON OF THE DRAW NG Flfgure lis a

schematic di Bgfeaykirh jsdeasible fonte gHommsr PiRhtoryrunGHednngfag; Bhexdfeleem whi ch
comuni cat esralifd fRGGHeH ADCinalrél (RE ahdW68Rn&By propagation modes.

It is another object of the invention to provide such a method and apparatus
which automatically adapts to the addition and removal of both standardized and non-

25  standardized nodes from a wireless communication system.

It is yet another object of the invention to provide such a method and apparatus
which facilitates wireless coupling of standardized networks operating in accordance with
different standards.

In a method in accordance with the invention, wireless communication in a

30  system including a plurality of standardized networks and at least one non-standardized node
is achieved by, for each standardized network:
e establishing an associated virtual network including a respective virtual node representing

each other standardized network and each non-standardized node;



4/ 12/2002 4 Figure 2 is a block diagramillustrating an enbodifﬂﬁgi;%of a
portion of the information systemof Figure 1. DESCRI PTI ON OF FERRED
EMBODI MENT The information systemof Figure 1 includes a plurality of
non- st andar di zed nodes x,y,z and subsystiens E, K, L, each including a real
network, a virtual network and a respective wireless station. Mre

speci fi cal®l yeomngipgiing afarmationchetires eachrosher staedaydizad naxarngpdstheredpactvez ed
nodes a, b, ¢ @nghidodEdk Bahdini 'q{qﬁ.nﬁ | 6NcohSat: - sl {:zed node;
a virtual net\/\orao{]eaviar?g afusllleét%oua gP%rﬁSE‘Z’a@i%ﬁi@ v%r?%g({aﬁ%%egxy nodes
x',y',z' k' ,fetweghd a wireless station T. Subsystem K includes a real

net wor k havi ng st andardi.zed.nades f,g,h, i an real, ha bridge j. i ch
o ool 1 v SRR BiERARORERh pitadioh s diefec e AR e BobASs it

bri dge 5k andnode it aadmrpuricayiom fuahast/peotpsol campaaiblelvith e dorastimdartifd siodd; at i on T.
Subsystem L incl udes a real .network havi ng, standardi zed. nqdes n, o0 and a
real  hal f *briOgRPMEURg infgrmaten betwqer g VP B34 3P4 17 SSFORIGHA SIARda PR

net wor K havi m@werk Vi & Edtathudiethibn Birin@@fotbcq REmYAtibleUdith {BE @3s¥ciNed Siindardized

X',y ,z",e ,k'; and a wireless station T. Practical information systens of
this type i eI, for exanple: an office conputer system having

standar di zed nodes [,Rg hpshidies iRBERRAAe WIRTTRE IRER o, PwielddsiR@rhidion system
comuni cati on over a conmon information bus with each other and wwth the 20
hal f BP0 ddefosmed ghiclinghdest di zed nodes including a printer x, a hard-disc
drive y, gn [ § : Fab & gﬁ@} Ity System
havi ng st ang%?%lstjzdéggﬁ%%g@aﬁ%eldﬁgﬁﬁgvgggﬁga%?gp ?V?rggss i%gﬁdgfd% g, a
security ocaneplarahty cindndardizeglirtebyorks, escbancdydstgem |, wired for conmuni cation
over a common inforpation bus with.each other an ith the half bridge j;
ond 26 pdr caisrd R trBe el G SR RS Rr v S E SR B B0 2 common
i nformati on dsecddithtiradaky ot her and with the half bridge m Each of the
real half bridges . d j,mcontro]l abl asses information hetween the real
net work of® \A%'ioﬁaﬁ “i“te“*%St%’Ptmcé‘HJdP&% nrs‘g’é’ g‘c‘i"‘@ré[eﬁ W‘H‘é‘l‘“‘%&?%ﬁka‘elﬂébﬁdi ng

on the desi ghe@bnoRcir@bedddase half bridges, it may also control the
passage of information between the other 30 nodes in the respective real

net wor k. Phe? leeal virtuahrpawerk 2euplefoa dhe Igca)bys and ihthe krepluwiesless platieniindi on to a
particul ar tyngqQ a'tc RIBBI A AR & codhelatigdicei ver for wirel ess

communi cation Wt e Wwreless station T. Eath of these nodes al so

i ncl udes at d¢sahbshing inithrearthemory e virfugbmdle rdpogsentimg @hdhyotlro staddandizédmgtwark or mat i on
fl ow bz%t ween ”éeﬁb]%)%%‘?a%ﬁﬁrh&@d Iimrafe,or mat i on devi ce and transcei ver. Dependi ng
on the 4/ aféilﬁ ’

e communicating information between each other standardized network and the respective

virtual node in a communication format/protocol compatible with said other standardized
network;

e communicating information between each said non-standardized node and the respective

25 virtual node in a communication format/protocol compatible with said non-standardized
node;

e communicating information between each said virtual node and the local standardized
network in a communication format/protocol compatible with said local standardized
network.

30
BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a schematic diagram illustrating an embodiment of an information

system which communicates in accordance with the invention.



innate conplexity of the particular information device, this n%rp%/g(gjz
intelligence nmay take any one of a variety of forns, e.g. adde (e

har dwar e and/ or software in an already-existing processor or

m croprocessor, a dedicated m croprocessior, or dedicated | ogic hardware.
Each wireless station T includes a | ocal transceiver for wreless

comuni cation 5 wi tigyraé it # bladcdingran dlustratiigda smpodimsntpig partign ogfhess | i nk
for coor dijfgtrhdi@n st sAtibal 1f | ow between this local transceiver and the
respective local virtual network. Each wireless station and each of the
non- st andar di zed nodes x,y,z also includes a respective transducer for
propagat i fgs PIRAC ORTIENPR EYEIEGHAS EME@HIMNEN £l €ss comuni cation. In the
exenpl ary enbodi nent shown in Figure 1, antennas are shown for propagating
RF enebigy. 10 Each Therinfpahatiatsywerk of igure frontdudes halurdlidy éforonstinddrdined ef er ence
to the re t {d : - < L d the
Virtual naiepe AulSRby Rk i L8 nb IR hARRRL F\EER RRSR AL |
subsyst emr&pedtive winelesusdtionaMbrelspecfirella i s nodel ed to be conplenmentary to

the real hal{ ,bridge.d uch t hat | f. bridge and col.l ecti V. forma
St andar di o WaTenE iy kel Bbo Meting eHioefl oBBE oG8 ki bolaall O

t 0 representd,twhichrie ot standandizad addangdeirtdal hesy oo, wirtdal hilfibridgedishded t o
communj.cate wiith virtual half hridge.a.in the,same standard as the real
nodes 1 b. o VBT PR T e dar T B Tge d. The viriual proxy
nodes k' andSubsystneKMRledesd rédaPndt@Bikes iRt stahRrdiRARBEads| f\och, Vand attéd] hiiedes k and
|, in respective subsystens K and L, and nodified if necessar

ISyt : : to
conmuni cat e quﬁb\}’f}}*%h}éﬂs%faﬂ Sltalﬁiiﬁd&ﬁ@“%qe "S‘d‘étHalZ‘Gt“fPé]ﬂh‘?"r‘QgeﬁYlwl%élfh’é@féssary
only if the E%viﬂ%%%od@s&, Wt Ehnd b WidRLs ke Kk and 1 communi cate
operate in accordance with a différ ent standard than the real network of
whi ch node dSubsystenphrincludes mrogliptwyerk daving sterdardided modds nivedntl alyed! Heé bikddes

nodeled to b : i i Lo . f

bri dged | and fERER|TEREh Aajskdtadiaad §rulgPhetn B pRE b sl Cuhithe Bl

vi rtual proxyirtna gesxyxiodss'x, ¥,z e k'eandodeirdess sotierepr esent t he respective
non- st andar di zed n . X t | fd : ggglkg' wWith virtual half
bridge k in the saonlgrgczticglnl %’?“Hatg"g The grget{éﬁg%géns . d, Le?xl%g}fr'muni cate with

t he real haldn dficdgenputer fysenvhavingatangardixgd maddeiscleding petsdial amegurmdeb.ed t o
represent the.r ective virtual nodes.a and 1, in respective subsystens E
hnh L and. nuare RESmUReioh sk PEGR T ARDar bl SR SRR dge k.
Such 30 nodi fditidgen; i s necessary only if the real networks with which
virtual nodes a and 1 conmmuni cate operate in accordance with a different

st andard t'ha‘i*P"tSrﬁ%ldPrébFPd H‘é‘i%}cl@dﬁ‘g ARINESH X rfotped-flisg drivg Ypand an image Ay &t em L,
the virtual halgernnfigeant sb@riﬂ”ﬂ%ﬁ%ﬁﬁﬁ%ndéﬁﬁ%é'd%@@é&tiﬁ{lﬂ(diﬁg)a biBRa1 1884 4 hal f
bridge m such that half briddes mand 1 collectively forma standardi zed
full bridge. dighad VCRig, ampeup@iocamery b aad 2 grebalysterrodwareny'l, yrired forspmamipigationd t o
represent gk £3RRALA KifortAoPhBNR AL ArdRH 6o hohalt brifld . BRAT 1 ed T o

communi cate with virtua f bridge 1 In the sane stan as the real

nodes 2%, o e«copariablecamputessntant kevired didr coainfunigatichgeena coffreonvinfarmationge xythnodes
e' and k' ar : eprese the respective virtual nodes a and k, in
respective su%%@?%ﬁrrg "éﬁgﬁ%ﬁ%ﬁ%d&a% nodified if necessary to comrunicate
with virtual half bEdct@éthereabuadhbnidges 4.,j, mabntesilably paseemsamytianbeywéeh tiiche r eal

net wor ks wi th which. vi.rtual nod a and k co i cate operate in accaqrdance
wtha i P PeeERE i B AT e BB v FRT RS e RS s B par
Fi gure 2 idathusitihat @sif Biidgex eiipdyed13o @rbeldhafedagobf iafdraseh-Hetweh itkldiigyst em f or
10 fo(rj:{g ngpthe real half b id%e, the virtual network and the wirel ess

stati i POdesdn tsePRENVE (L pEPes E K L. This |ower-level subsystem
includes a bridge- i TieafohatAdattizéd Zddes Ay ¥ iefidhiadludeNinelditigR RELpadiidular 3fpe and
the wireless station T nentioned_in conjunction with the descriptign of
Figure 1. OffrdorRiatian dedcest qanseqiver f?fﬁﬂfeﬁ)ﬁiégor%}“t'f}l%ﬂ’i@&é’“i“@éﬁ‘e wielesy U+ el ess
link 14. Theh dbthbdeMa8&RI6clhdRs & 16RNYRINhAIRalligdRY FdiGocaltd EddrdiRfingy pe of
transcei ver dependi ng on the node, of tJor opagat i on chosen for wreless
communi catNGATATERAION hegyesa dhe PIRCLS QTN gH deicg SRR HHEN DeRSIEE OF Ble
performng the functions of: transferring to the virtual intelligence unit
30 signals received by the transceiver 12 fromthe other virtual networks
in the system 20 transferring to the transceiver 12 signals received from
the virtual intelligence unit 30 for transm ssion to the other virtual
networks in the system converting signals received fromthe

non- st andar di zed nodes x,y,z, via the transceiver 12, to a fornat
conpatible with the virtual intelligence unit 30; converting signals
received fromthe virtual intelligence unit to a format conpatible with 25

- o .



The bridge-interface unit 20 and the virtual intelligence unit 30002
cooperatively formthe bridge conprising the real half bridge gncf Q%e
virtual half bridge in each of the subsystens E, K L. Each real half bridge
(e.g. node d in subsystem E) nust comrurf cate vvith the respective

st andardi zed nodes to which it is connected g z] i n accordance with
their  4/Mngsyconwlexity Ahibp PEtiGHYAPgrmation devics lusdmlwaiﬂfmts igefge Mg ke afnvde a
in subsystgr,F) val?lé%loft?@rrrféa@g%é‘ed%gb'Hér&@ﬁx%%&/b{r LRI GRb Ay Whikthgal |
virtual proxy nodes (e.g k', f) in their respective formats. The
hal f bri dg)é%cewayord@lﬁmnmcesaereadﬁdlweéia@hroemesﬁon or dedigatedlogitthacdyrdidn to each.
n the exerpiary enbadiyRks SARHT hilufd Q46 fansder 1 ANARLAeARARAGLE! all
of 5 the real networks (i1.e. the networks having the nodes a,b,c,

nodes f5, g, vnth the-trangerdvarhef rwéeﬁesy prpmd oY ir¢lessdink far epEdmgtug igfoamationcflowThi s

st andard i | t 95

"1 EEE St an gﬁﬁ)érlggg I—'lld&hg%gerr 'f.l gﬁﬂﬁgﬁkwlégk@gll &@5 ﬁafl\bi%E ucgu\g{&%gg%@ V\/m ch
i s hereby amchcmhmﬁﬂatned-sbydar@i@ir@dw y,il' hiss inclides qraspertogltansdpcardef ul st andar d
fOf hi gh p?g faortﬂlaq}?eemoc}le ofene &%nnn O 1rnless commrercjzgtleorn thl Qe?nr al 7 and
consumer &l GG ORI ¢ I ncl ud% tHe rﬁf TFRASH SSiBno ’h é) eed di gital
vi deo dat a:mbbdnrr&at:dhowﬁ ut anu:submtaihesnare §Howid, fhy) prpgaphtingf RE h&rgyeal hal f bridge

(d,j, is fornmed he r i.ve bri i.nt erf

ol uds' & 1304 St abashr G BFORT ek e 15 iRl A Gl f e Beibe) ayer
24. Bot h atalhhiéseddeathe nsn-atedatdizedtnodsspdndltivgvitua helffendges whthe btharartaéscr i bed
col l ectivel ip EE Sﬁd | 394-1995 and in the | EEE publication P 1394.1
Draft 15 003 Y'Draft Standard for High Performance Serial Bus

Bri dges” (018In@bg@t@ﬁ1 H, 98 At h&l hbri e B e lﬂbdélddrtﬁ 0k @&ﬁ;ﬁérﬁéht;by td @ eabnge. The
physi cal Iayer 2 ncl udes exenplary ports physi cal connectlon to

a conmmon busbrigednsuch thegkpf bsidgeghing %@H%céwelé f@m & ﬂ@dﬁ@&éé fill byidge. T

communjscat e, vIROAES nbfi@bc, OB He RI3GIBPLGeREsert thd fBpekfid1RMLstaRdArBE RB¥ed ON ON
the common bus by providing an arbitration service, and converts

communi cat i oh¥.zr B¢ glodidigd fa emnpmicareevith vikual agiépridee etip theremg slondag) aribar d.  The
link layer fql é%hés £6) ﬁxﬂ&dté)&gh R G Mﬁ@'bﬁ gffeféi‘ ’fﬁbevuﬁﬁb}{%}o%'noée%&e;{nd'lm 0 a
st andar di zed dat agram which 1's addressed and framed for transm ssion to a
pr edet er m negte oredeled torrapreseatibe respackientirtyal |nﬁd%6mnﬁh|1@@§p0@hkubwsteﬁe KJ\II rel ess
station T ang. r , 1

subsystem E) Qldllﬁgé(gﬁﬁ&g?&it/ﬂgceg% s@sctgéﬁs]}ﬂ%%g%&%&ﬁeﬁa\%%d B i|ﬁlr(1:t el l | gence
uni t 3B f or neodifieat®s iy meeessarpionlyaf the el nataorkhaith WlbrChd{gela(@bqu kpndind f orns
Eggerlh; u\?\/! tan}rlf xggalte cg)r%raa&ﬁ mlﬁc(l:o)rdangéb&/ghgg?%ﬁﬁll &%lda%l th&nnﬁe %gm#\%rl(%lf 32,
comon 1394. Whﬁhaodkad]daspwttchl ng fabric (internal fabrl c) coupling the r eal

and V|rtual al i dges (.de..,| ;. .and 30, the remai nder. of t i rtual
b ke PubsspindOSRe {ith b ek S TP o ol B RsMaR)o Mt ik {1
respective Vbiidgdglsuctehiedialf.bridged/j add@k 2dldeti@1yGoAh Mtandhrdinddton bﬂifigewirheel ess
conmunj.cation, i stem i ncl udi pl urali of standardi,z et wor ks
Ea, b, ci)d) (f‘é‘&“ﬁ&‘;’h)noé?ﬁﬁy &f famggff?ioéﬁfsegﬁ% Wﬁ%‘ﬁ?&ﬁﬁfi?&t}e&%&és
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to a format compatible with the virtual intelligence unit 30;

e converting signals received from the virtual intelligence unit to a format compatible with
25 the transceiver and the non-standardized nodes; and
e exchanging timing and control signals with the virtual intelligence unit to effect
arbitration, i.e. to coordinate the transfer of information to and from the non-standardized
nodes.
The wireless link may be implemented by using, for example, a microprocessor and software
30  for performing the format conversions. Alternatively, if the formats chosen for communication
with the non-standard nodes are not so complex as to require extensive hardware, the wireless
link may be constructed by using logic circuitry. See, for example, the wireless link described
in PCT Application WO 88/07794, published on 6 October 1988.
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. relatlve pI‘lOI‘ltleS for communications with the respective nodes represented by the proxy

nodes.

25 Note, further, that the virtual intelligence unit is easily adapted to changes in the
types of non-standardized and standardized nodes with which each virtual network 1s to
communicate. Information, e.g. program instructions and descriptive data, needed for
communicating with new types of non-standardized nodes, and with standardized nodes that
operate in accordance with a different standard, can be easily added to the program and data

30  memories of the virtual intelligence unit.

The bridge-interface unit 20 and the virtual intelligence unit 30 cooperatively
form the bridge comprising the real half bridge and the virtual half bridge in each of the
subsystems E,K,L. Each real half bridge (e.g. node d in subsystem E) must communicate with

the respective standardized nodes to which it is connected (e.g. a,b,¢) in accordance with their
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U 10 universally communicating with all virtual proxy nodes (e.g. x',y',z,k',I') in their respective
formats. The half bridges may communicate with each other in any format common to each.
In the exemplary embodiment shown in Figure 2, the standard chosen for all of
5  the real networks (i.e. the networks having the nodes a,b,c,d; the nodes f,g,h,i,J; and the nodes
m,n,o) is the IEEE 1394 Standard. This standard is described in detail in the publication [IEEE
Std 1394-1995, "IEEE Standard for a High Performance Serial Bus" (30 August 1996), which
is hereby incorporated by reference. This is a particularly useful standard for high performance
bus interconnection of computer peripherals and consumer electronics, including the
10 transmission of high-speed digital video data.
In each of the subsystems (E,K,L) part of the real half bridge (d,j,m) is formed
by the respective bridge-interface unit 20, which includes a 1394-Standard physical layer 22
and a 1394-Standard link layer 24. Both of these layers are functional logic elements which
are described collectively in [EEE Std 1394-1995 and in the IEEE publication P1394.1 Draft
15 0.03, "P1394.1 Draft Standard for High Performance Serial Bus Bridges" (18 October
1997),which is hereby incorporated by reference. The physical layer 22 includes exemplary
ports 1,2,3 for physical connection to a common bus on which 1394-Standard nodes, e.g. the
nodes h,p,q, communicate; ensures that only one node at a time transmits information on the
common bus by providing an arbitration service; and converts communications received from
20  the link layer 24 to the 1394 Standard. The link layer formats communications received from
the physical layer into a standardized datagram which is addressed and framed for
transmission to a predetermined one of the nodes currently in communication with the wireless
station T and represented by the proxy nodes (e.g. x',y',z',k\,I' in subsystem E).
In each of the subsystems (E,K,L) the virtual intelligence unit 30 forms the
25  remainder of the real half bridge (d,j,m) and forms the virtual half bridge (e.k,]). More
specifically, the controller 32, together with the program memory 34 and the data memory 36,
forms:
e acommon 1394.1-Standard switching fabric (internal fabric) coupling the real and virtual
half bridges (de,jk,ml); and
30 e the remainder of the virtual half bridge (e,k,1) with links to the current virtual proxy nodes

in the respective virtual network.
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standardized networks (a,b,c,d) (f,g,h,i,j} (m,n,0) and at least one non-standardized node
(x,¥,z), said method comprising, for each standardized network:
a. establishing an associated virtual network including a respective virtual proxy
5 node (x'y',z k.l (x\y',z'e"l") (xy',Z,e" k') representing each other standardized
network and each non-standardized node;

b. communicating information between each other standardized network and the
respective virtual proxy node in a communication format/protocol compatible
with said other standardized network;

10 C. communicating information between each said non-standardized node and the
respective virtual proxy node in a communication format/protocol compatible
with said non-standardized node;

d. communicating information between each said virtual proxy node and the
associated standardized network in a communication format/protocol

15 compatible with said associated standardized network.

2. A method as in claim 1 where each of the standardized networks comprises a
real half bridge (d)(j)(m) for communicating with standardized nodes in the respective
network and where the virtual network includes a virtual half bridge (e)(k)(1) for

20  communicating with the real half bridge and with the virtual proxy nodes in said

communication format/protocol.

3. A method of wireless communication in a system including a first standardized
network (a,b,c,d), at least one other standardized network (f,g,h,i,j), (m,n,0), and at least one
25 non-standardized node (x,y,z), said method comprising:
a. determining the identity of each other standardized network and of each non-
standardized node and selecting a communication format/protocol compatible
with each said other standardized network and with each said non-standardized

node;
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communlcatmg information between each said virtual proxy node and the first

10 standardized network in a communication format/protocol compatible with said

first standardized network.

4, A wireless information system including:
a. at least one non-standardized node (x,y,z) having a transceiver for wireless

15 communication;

b. a plurality of standardized networks (a, b, c, d), (f, g, h, 1,j)(m, n, 0), each
including;
1. a local bus for carrying communications between any standardized
nodes (a,b,c,d,f,g,h,i,j,m,n,0) that are connected to the bus;

20 ii. a local wireless station (T) including a transceiver (12) for wireless

communication with the at least one non-standardized node (x,y,z);

iii. a local virtual network coupled to the local bus and to the local
wireless station and including a controller (32) and a memory (34,36)
for cooperatively:

25 )) establishing in the memory a virtual proxy node (x',y',z'k\I')
x\y',z'e\l) (x,y,2e'k") representing each other standardized
network and each non-standardized node;

2) communicating information between each other standardized
network and the respective virtual proxy node in a

30 communication format/protocol compatible with said other
standardized network;

3) communicating information between each said non-

standardized node and the respective virtual proxy node in a
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(T) and including a controller (32) and a memory (34,36) for cooperatively:

(D establishing in the memory a virtual proxy node (x',y',z',k',l)
representing each other standardized network (f, g, h,i,j), (m, n, o) and
each non-standardized node (x, y, z) in the system;

20 (2) communicating information between each other standardized network
and the respective virtual proxy node in a communication
format/protocol compatible with said other standardized network;

3) communicating information between each said non-standardized node
and the respective virtual proxy node in a communication

25 format/protocol compatible with said non-standardized node;

4 communicating information between each said virtual proxy node and
the local standardized network in a communication format/protocol

compatible with said local standardized network.



