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Field of the Invention Thi generally relates to the field of

conmput er RRLYeiks. 10 Backgroupgeef the Invention Conpefggosagiznor ks al | ow
for the connected devices to communicate w th each other. There are three

basic types of networks that are definedi based on the proximty of the
conputer to a peripheral device. The smallest is a PAN (Personal Area
Net wor k) An exanple of a PANis a honme 15 conputer using the USB (Universal

Serial Bus) method for,coonect 00 rok L&kroul MaliEhenrSGANNer, and nore.
This PAN is used to COWMTMS they are in

cl ose proximty. Communi catrott FA - fr—pos and has several
limtations 20 one of which being the |nab|I|ty to do sinul taneous

comuni cations. Accordingly there exist a need for communi cations, which
all ow i nproved_  simul taneous networks. In a typical business environnent
many of fi cesT 4% €AY RIS together so that the corrputers printers, and
associ at ed equi pnent ,can . comuni.cate to r. s_confi tign is knovvn
as a LAN (Local APEa™fGBHR8r% er"f’ﬁ’é §laéfg% g Vi P gt cf@'fﬁuéyreﬂ wﬁ%‘es of
LANs. One type of LANis Ethernet Net (I|EEE 802 3) and the ot her type of
LAN i s Tokeng R NQufd FEEne 8Q%enelosnet Works. The Ethernet network is nore

wi del yo depl oyed, because it 30 is typically | ess expensive to depl oy.
However, if seveggl,,commibaal LAl Aeuneadntdbiead bor (SoEmMRi LAt on at the
same i me. PLbISBRE ClRr0Chlle SIS MLER AL ARG5S BUESRE PSoY Co
must " Backof " “of CBRMIRT Cati hg TRt T evi ce etes

the communi C¥EPDAT “FASTO* MGt ﬁérthﬁé’\??‘%‘ée%ttarat §er68?ﬁ¥ﬁhld8“é’t°ren§hﬁntl I aI I

devi ces are vOhFsktie. a PAY SPgponal Aregrissrein vint exameliengd fipligigsa home

conmmuid cat i osesputen vgindEtive PSR tiUmieexmel ISertad poisd gnethddhérraggnegated bandw dt h
of the netwoédtp@annetimdppr eathed hend hdter eniegteat ibandaitdtdomelinecdte ke | ack

of controll edchQreiNgs 164y eONKEASEe 1k Q184 E;Amﬂ?t network topol ogy, a
Token Ri ng does
Communication is based on a serial bus and has several limitations
20 one of which being the inability to do simultaneous communications.
Accordingly there exist a need for communications, which allow improved

simultaneous networks.

In a typical business environment many offices are connected

25 together so that the computers, printers, and associated equipment can
communicate together. This configuration is known as a LAN (Local Area
Network). There are two widely deployed types of LANs. One type of LAN is
Ethernet Net (IEEE 802.3) and the other type of LAN is Token Ring (IEEE
802.5) networks. The Ethernet network is more widely deployed, because it

30 is typically less expensive to deploy. However, if several communication

' devices contend for communication at the same time, bottlenecks occur

during which all devices except one device must “Backoff” or hold-off
communicating until the one device completes the communication. Then
another device starts communicating until all devices are complete. This

35 is a problem with “simultaneous” communications. In an Ethernet network
topology, the aggregated bandwidth of the network cannot approach the
incremental bandwidth due to the lack of controlled loading.

In contrast, to an Ethernet network topology, a Token Ring does

40 allow for controlled loading. As the name implies, a Token Ring network is
based on token passing, for higher shared bandwidth, and avoids collisions
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based on the control of the tokens.



40 allow for controlled | oading. As the nanme inplies, a Token Ri ng network
‘is based on token passing, for higher shared bandw dth, and avoi dszgj\%3 2006
collisions based on the control of the tokens. *@0002* 2 0 JUL 2006

03/ 063424 PCT/ GB03/00127 2 These LAN standards of Ethernet network and
Token Ri n§On&eaAk al t hough both useful are not wi t GBI short comi ng.
One shortcomng is that both Ethernet and Token Ri ng networks do not allow
for sinmultaneous comunications. Accordingly there exists a need to

provi de sinmultaneous 5 comrunications and to inprove conmuni cation

bandw dth. As stated abo¥e, t he t’F_‘ost of ne&wo[ikr gerFI pynent iks often a maj or
factor in adopt'PEn™Bf * & "WEhST KETOPST SGy °"CrTier °s8t Gt T%ns "I t he prior art
for sinmul tiestisboshmitil e thsvithet ThedtiishertSPRY f PeaftoraeRivt ey ofal costs
10 ar e nothagdesith goheniteewlSekenfRinhaehioghks clogt ofl led dpt Bomltadeewr di ngl y,
there i scambgRekibay. focoblifgd ande aRDAEAE WSed 6o RPiOME Emakmebbaneous

communi catlQns caliof LaAsONAM e CORfun1 A e YN bR nArea Network), as the nane

inplies, wdely separates 15 conputers and conputer equipnent. There are
several nethods of connecting these conputers. The Internet is by far the

most popul ar . MRet BTN RN CPEN WP E OBt AEH ¥BIpUe? Tl P¥°Tising a WAN i s
cont r ol | efrdbgr Amwderyions Pingl retierruseretatie Athen8latiaparip Hiy PGANEEE | ons speed
and feed fat eBwultabbat admalinf fatent that arequimeudigni ftiypitcaldiyioo@neryscat es usi ng

a VA 20 siamudit aenissé Yedivkd o8t dHRIhigRIELE OF SdoFtavRY REcoklidg GO NEALRBE Cat | ons

can take g .lQng i Endls L Lhs et endedvdieat ARGahelween communi cating

nits. Agogn%r qicgltqloxs tap%rgeag%(r{ a.Jleed for a method and apparatus that

permts Sinul'taneous conmuni catrons while bei ng part of a LAN. 25

DI SCLOSURE OF THE | NVENTION Briefly, according to the present invention,
di scl osed is & Wt Hige M%N%ﬁﬁﬁ?’atﬁst%mo‘}w&e@v Y aeldatraratedi um f or

si mibt aneousutegsmmudicomtucon eqiyemt a Theps: are gevienst methgiqet cagentinget wor k

t opol ogy. tHzae hoa@Bersni TGat in6&nd0 iagenfarOthd R@tN@ipulirk Neswerkt her a nmast er

agent or &lnauftia06th Wnbh cBifbuk &RUIh118RE 1N a Gl Dt cont Fb108E L ERAGETENt , t he
i nput and_{ he Qub QUL Qe dnBl N6y ing T DG IR AR RQE Mok St d@REc dsNAN One token

to be on the Jhﬂ% at ang(gkgggrtyéne A mast.er agent caﬂmstart a request a

at repgl ically communicates“using a
sl ave agePt*Cantot €t ar Y g 8
20 gsimultaneously with other computers, however the communications can take a

long time due to the extended distance between communicating units.
Accordingly there exist a neéd for a method and apparatus that permits
simultaneous communications while being part of a LAN.

25 DISCLOSURE OF THE INVENTION

‘ Briefly, according to the present invention, disclosed is a method,

an apparatus and computer readable medium for simultaneous communication

over a bus in a master/slave agent network topology. Each communication

30 agent on the network is either a master agent or slave agent with an input
and an output. In one embodiment, the input and the output are latched.
The method permits more than one token to be on the ring at any given
time. A master agent can start a request a slave agent cannot start a
request. When a master agent receives a token from the ring and it has a

35 pending request, the master agent removes the token from the ring and
issues its request. The token is not put back onto the ring until the
master agent receives the response to the request from the designated
glave agent. That is, the token time slot is used for a complete, round
trip transaction, rather than simply the sending of a request or response.

40 Wwhen the slave agent receives a request, it generates the response and
puts it on the ring as soon as it is possible, without waiting for a



request. \Wen a naster agent receives a token fromthe ring-and it} mggL 30085
pendi ng request, the master agent renoves the token fromthe ring an
issues its request. The token is not put back onto the ring until the
master agent receives the response to the request fromthe designated

I h K i ' d, for I d
rip transactPBn: Ti RSP HRYTPMIne 18 clmarRg s ARER: Siport 8
40 When the shave aggestoupbetotBsSsamdtaguest, it generates the response and

puts it on the ring as soon as it is possible, without waiting for a 2 0
JUL 2006 3 token. The present invention, using the technol ogy descri bed

herein, supports mAdchbilify &8s Rkt Qﬂ)%@tt Sth&%“l%' ?Fbv‘id%dt hen2arR @%S%nﬁﬁﬁ%% ng

to a first aspect, there I's provided a nethod si mul t aneous
comruni cati orFonyEmiGatioh eyea bb@cpi logp bus,Hbe methnsldoros figstfrmaster ageritar thaglased on

the cl osed | 00% BHERAAYA 090 WREYh A0S0 RULRMG NS BEGSETd SRR

the nmet hod on agent conprising
sl ave agent \mdsteragenteampriting: mast er agents |ncI udl ng a f| rst rmaster agent
and a second naster %gent bus in a ring network. for

n sed | oo
T ap o o Pt ohs oyt v aehl it et a8 Sl Agr SR e it he

bus permts t\RiPlagtB ghdPh debshd BRLEF a@@R S a allskel B80S bAY §n a0ARE rRRvdrkeobus
to communi cate at one tinme independent of a clock signal; determning if

there is idat aimyltareens Fesamunigaieonst wheteindke simulipapous, camerunicaionsr en ithe besit a

fromthe at %%ﬁ Oserh xlteho‘% tH%ﬁlta‘Eﬂ'er E‘%‘ﬁgﬁ) dttng G1aheh eqlr{&hrtﬂe PJ@EO SR e éé

the data fro oop bus'1s ere en 1 s use
for conpl eteatmtrmiheumlepﬂmmtmfcaadld)akmgﬂaansact| ons so as to avoid deadl ock

on the cl osed Ioop bus;. I ons data fr t he cl osed | o bus
i token, 0 PafieRhipin RO Boiiicl e G aSsE RGPty mnd At
agents to theatazﬁbn@m%@tleabme JPidse Iaﬁutercugeﬁtattcbnqgrfohﬁmrgoken fromthe closed
| oop bus; and in response to the data not being a token fromthe cl| osed

| oop bus,'s then nmoving the distng Hdhs €ate fioppibe ctwect opdus e taksppviaein e
the output of the closeg,lpoo,QHSor wﬁgﬁte“r gﬂdthg ARt oh*tgmga%hanﬁg&
S nts anci ]h ro

being fromthe at | east one of the ma ata I's
the cl osed | oop bus, thetoawu dﬁgdtolakodaheaclbsedr’mmmmsnnput of the cl osed

| oop bus to the output of the closed Prefera if. there
data on the output or if an HuUAR¥ES® gleepf]%taig % fejloa?ddyoof’ bus being 4 TokeR,

then moving the data from the at least one of the master agents to the
20 closed loop bus and discarding the token from the closed loop bus; and
in response to the data not being a token from the closed loop bus,
then moving the data from the input of the closed loop bus to the output
of the closed loop bus;
wherein in response to the data not being from the at least one of the master
25 agents and the data is from the closed loop bus, then moving the data from the input of the

closed loop bus to the output of the closed loop bus.

Preferably if there is no data on the output or if an advance line is asserted and if

there is no data on the output or an advance line is asserted then performing the step of

30 determining if there is data from the bus or if there is data from the master. In a preferred
embodiment, the method further comprises the step of: determining if the master agent is
coupled to an access macro and if the master agent is coupled to an access macro, then
when the bus is initialized performing the step of placing tokens on the bus, where the
maximum number of tokens on the bus is set equal to a total number of master agents plus

35 the total number of slave agents less one. Aptly, the method further comprises the steps
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there- is no data on the output or an advance line is asserted then 0 JUi ZO '
performng the'step of 30 determining if there is data fromthe bus %)r M‘ 06
there is data fromthe naster. In a preferded enbodinent, the nethod
further conprises the step of. determning if the master agent is coupled
to an access LQ: [ e S t.d : : :
hen, e (S P TSP T W M e
e bus, eltea essnaxar arastef agenk sitoupl cgeess maswt theg pRACIng @-
oLl bR (ent By B R T WS, MG L RSl s, SRl
7-1SG di, c: 16 minRadndbn 8RAas4 of receiving a reset command; determ ning
after being reset if the naster agent is coupled to an access macro and if
the mastes agent is coupled to the access macro then placing n-1 tokens on
t he bus, where n i . I f fer .
communi cating on t gk%ggn%qgaa&gg%?sﬁaat g{ggeslé é%ﬁg&g% Eg@?@eﬂg@ﬁé&@%&ﬂé@s\w%ed
D P provi
a conputer ppogramoodepidass adaptpd ogparfomods theateps addlpe eboteompthofl ormnadaid
the steps of the above net Q)(I)Ig en said programis run on a conputer. 10
Accor di ng t oPEEHT 1HASHECT ™ M Ere is provided a method for sinultaneous
communi cation over a closed | oop bus, the nethod on a slave agent having an
i nput and an output to the closed | oop bus conpri sing: | .at | t
ong sl ave? agent vmpt‘\ﬁc%fhﬂge%ta st Wgrthﬁ’@egﬂ gpqv dugi‘ﬁ‘ét?‘ggf fq?gﬁlguhﬂ@gii?
agent and a soA0Rd; dRSH 60er3880LedABof b, IEMet AR N Natbdlagenl hiNind &4 WHuK ad T
15 simul taneous comruni cations, whereln the sinultaneous conmuni cati ons on
t he bus per nat sutpubtodhe closal lobp becamgmiseng: agent s and t he sl ave agent on the
bus to conmmuni cate_ _at. one tinme independent, of. a.clock signal;. determ aing
if there is data ff%%thflﬁé’?lﬁaﬁtsoéﬁ Slrl]aé'Sﬁgﬁrﬂsmg} atfl%%%tv%?agér g%%{lést mer%\l 1§ aa@%?
20 in respongRsiep ap&itNghdd@tsacdndomadttie agénd vida lcluszpd hosp bus imat rihg ertvidie fai
| east one sl ave then noving the data fromthe ¢l osed | oop bus.to the
out put, dhd Emwlﬁaﬁé&%%m%%; gﬁé\@;ﬁ ﬁ%ﬁgﬁﬂféﬁ:ﬁ;ﬂ% : BRIEALINVRD BRft Phbt
close &8fits r'HeSte TP h \Fhadt sl R hheagdnt b A bi® dhAMidate
the output; ~det ?rmgl:dng idgmt r}ertlacié{sédai;a bot h fromg%nhe cl osed | oop blljs and
t he at | east aloms tnge widgpanderidPliavigcesiigiise t o bei ng data from both the bus
and the at |east o - : I rin@rt
novi ng the data frgéﬁnel?rhgﬂlgl %Eg © l% g%%h%%rfsi tﬁ%%ﬁﬁé&’%&p g‘?}%% g’a}frjll[éboé)le‘!thtg ialrtlgljé/atstgl(?é1
priority to tlhee,at | east one slave; and

20 in response to being data from the closed loop bus but not from the at
least one slave then moving the data from the closed loop bus to the output, and
in response to being data from the at least one slave but not the closed
loop bus then moving the data from the at least one slave to the output;
determining if there is data both from the closed loop bus and the at least one
25 slave and in response to being data from both the bus and the at least one slave then:
if the closed loop bus has priority then moving the data from the closed
loop bus to the output and setting the priority to the at least one slave; and
if the closed loop bus does not have priority then moving the data from
the at least one slave to the output and setting the priority to the closed loop bus.
30
According to a fourth aspect, there is provided a computer program comprising
program code means adapted to perform all the steps of the above method when said

program is run on a computer.
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if the closed | oop bus does not have priority then noving the data £0afdl 2006
the at | east ohe slave to the output and setting the priority to the closed
| oop bus. 30 According to a fourth aspect,Sthere is provided a conputer
program conprising program code neans adapted to performall the steps of

t he above net hod A r LS I GRER r 1 1
1734SG cl nc. ' (C \ hbpdih o, B B8R Hfbed, he prgsest S f%“‘%‘?a"srﬁg{&g s & ﬁﬁ(]aeﬂg)ordeg%nt

i nventi on prsimudtescons wemhoaidation ogérrbusa teomsthod anus wgter ggems\having duigput he
met hod on a nmster agent. _havin i ¢l ased | oop
bus, the net aa“o%ut?[ﬂgo Er‘lrlcz?sct%sf’d g)g(%mus’ggér%ref}%ﬁgo&qﬂ%gﬁ%‘l@?%‘;ﬂgf &Fgraltgsi éj one sl ave
agent with at | easgoupling arlzistionagiand sgennodithdit igxsttwo master dgenBshelndiagarfirstand

a second nmaster agent on a claﬂied | oop bus in a #eg% n}gtwork for

si mul t anebusMAYFNARRIE ANF gnSecopfdpastsh 48RR1 8R APPSEelNe RS AI Mt PENETOAON he
bus perm t SN MoutRofindinidiendBeh&Ein2@e Ndithufitkoud oflrvBcARAS lonOthet bigs
bus to communicate at one tinme i ndependent of a clock signal; receiving a

reset conmmanpkrmi® tetetoe mrepfitheanhastar ageitngng dwetlaviefaggnt orethetbug e conmupicate
master agents is.coupled to.a SS macro and in response to the at

| east one of *tH& NS %?pegg%lﬁpgaf@ggg%%?léd to the access macro then placing
n-1 tokens on the retasiad alre@pchiimandyhere n is the total nunber of master

agents and sl ave agents .co icating.on the closed |lo bus, .and rein
fhe  Tokén i s used dBHTHBABNE ETbINEY B AABAT DR TETE AR ASFTBIE €
to avoi d deag.e&kmadtd 208 ik h&spehRS@Aht AP RaBUSHe SCGENHARG dgen® i§ icsilifle@ P AL |
the present invention provides a data conmunications network for

si nul t aneousacsessrmasire dendreingridekens wo the clepedelogp dus.svhere s thei tatg! nymbeit
cast one 08, JGaBNELES 8% Sl e AYEOinE BRhE Bl Bofi S Sl WIRRin the
comuni cati ons buS °n a ring networ or sintltaneous conhunications; at
| east two agw@hkésisdesd frabamlas rauntliripstonmastieaticagesmsaciods ao s toarbidrdsddack
agent respect| veloy,dfou%I ed to the closed | oop comuni cati ons bus; an
interfac® t o°BHENIGF IRB P HEst er agents with an input fromthe closed | oop
bus 25 and an output to the closed |oop bus, the interface conprising a

plurality of latches for testing if there is data, and in response to
there being data fAGSIHERS| Enst X oISPEHe hEstEFSCR Ve M Progiles ng dpfe

the data fromHenicdiRaeAetvRIP fImbiRarR ol OkERMuNREHGIsbtlEert QKLOr mdredisiRdtsf or

conpl ete o
comprising:

20 at least one agent designated as a slave agent coupled to a closed loop
communications bus in a ring network for simultaneous communications;
at least two agents designated as a first master agent and a second master agent
respectively, coupled to the closed loop communications bus;
an interface to each of the master agents with an input from the closed loop bus
25 and an output to the closed loop bus, the interface comprising a plurality of latches for
testing if there is data, and
in response to there being data from at least one of the master agents then testing
if the data from the closed loop bus is a token, wherein the token is used for complete
roundtrip communication transactions so as to avoid deadlock on the closed loop bus;
30 in response to the data from the closed loop bus is a token, then moving
the data from the master to the closed loop bus and discarding the token; and
in response to the data is not a token from the closed loop bus, then
moving the data from the input of the closed loop bus to the output of the closed

loop bus;
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roundtrip communi cation transactions so as to avoid deadl'6ck on t Hel dUlod@b
| oop bus; 30 ih response to the data fromthe closed |oop bus is a token,

then noving the data fromthe nmaster to the closed | oop bus and discarding
the token; and in response to the data is not a token fromthe cl osed | oop

bus, then. noving i i
out put of the closg%:l &qté{&eltdtgm& aaéll%hg{éegg?clp‘?\gfﬂ@“&%“ﬁe

2006 6 in reslpvanséronotheroéosddﬂ@op busntitenfmaening the data fremsthe anpt of thenedoseddoen
agents and t ed | oop bus, then noving the data from

clo
the i nput of %Pﬁg)@F%Qﬂt?{tBE)CfOB"(fglo?%%%e output of the closed | oop bus. 5
Preferably, the data further includes control, data and parity data. Mre
preferably, at |east one of the comrunicati,on ts,is cC | ed rst
brand of 5corrput er é"rf‘%fa'élﬁ’ |the data digrther Wﬁ@d%ﬁﬂgﬁﬁ&cﬁafaoﬁgga%é‘ms&ait% c%ﬁ‘? ed
to a second ?F at QQJ@%B@rofsﬂeac%rﬁrﬁurﬁ@e[tﬁhaaé}ﬂfsefscﬂﬁﬂﬁ&y% QNfitst BRARINbE
Still rmore pre eraf bus is selected froma group of buses

consi sting ofompnter and atellee% ongaf thendommenicatipgs paerds jsraoupleddd acseprnd brewt of an

nterface on each ave. agent t n
nter face on.aslePLaue G o SOTRIUGRGR AnBlfakl P hohebRRER e kS O
t hen transf egsledied fibm dgbap bObidee calsiatiag oPwarkewatbless, andhinfraretder f ace to the

master agent further conprises a plurality of latches for testing if the
data is flér the master agent and if the 15 data is for the naster agent,

then passing the daf fpfefertddeniBaifént, ACRREMEOSh BRI UEBIRoRPRISE!a plLRGEE
i's provided a conput er readabl e nedi um containing programmng instructions

for sinul t aneblasches feriestingtif the datecis for e sloxe aganbpnd Hube datds frstthbglavnaggnt
master agent 1&%‘4&'&%@%# i Hﬁta%‘ %eas'i‘av%“tPP riafrallgr, ght*é‘??t%}f‘é’éeetg th@@@st@#&gemt %chEp

progranmi ng instru east one sl ave agent
at | east twocomptiss aagemhsy Df]d}ittﬂd‘s rfg astﬁng dtthe dastierfora@ennasemchgantsmdaﬁdhe

mast er agent .on.a_cl ose inar net si mul t aneous
conmuni cat i offéta lmérﬂe‘i'Hastt?{e?‘gg?tnﬂ\eﬂ?ﬁ%%thﬁgﬁﬂg%rh\%éﬁ ‘?is on the bus

pen-nits two or nore of the master agents and the sl ave agent on the bus to
communi cate 25 at one tine independent of a clock signal; receéa:éi?emﬁ&
reset conmmand; det ACPRIAMEfOA ﬁ%’len'lb‘e‘isﬁéctf thees isprowded @ LOMRYRS T8¢ ey

agents is COU&{tQiﬂmtgg) @%&anﬁrﬁﬁ??rgst rﬁ f@lnﬂnfuﬁaﬁe%ﬁPQ&ﬁﬁluhﬁzaﬁ&?o@ér d @5l 1689F
of the master agen cou to t access macro then placing n-1
t okens on t hbugltihsmdthodom mm@$temmehzwmg an rput endabn putpbeto the closed loop bus,
20  the programming instructions comprising:
coupling at least one slave agent with at least two master agents including a first
master agent and a second master agent on a closed loop bus in a ring network for
simultaneous communications, wherein the simultaneous communications on the bus
permits two or more of the master agents and the slave agent on the bus to communicate
25 at one time independent of a clock signal,
receiving a reset command, )
determining after being reset if at least one of the master agents is coupled to an
access macro and in response to the at least one of the master agents is coupled to the
access macro then placing n-1 tokens on the closed loop bus, where n is the total number
30 of master agents and slave agents communicating on the closed loop bus, and wherein the

token is used for complete roundtrip communication transactions so as to avoid deadlock

on the closed loop bus.

According to an eighth aspect, there is provided a computer readable medium

35 containing programming instructions for simultaneous communication over a closed loop
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30 of master agents and slave agents communicating on“the ctosed |ogp RH.SZUOB '
and wherein the token is used for conplete roundtrip comrunication
transactions so as to avoid deadl ock on té@ae closed | oop bus. According to
an eighth aspect, there is provided a conputer readable nedium 35

Closed | oop Pok BMERd §i°4 bt 9 hifinZ il SR IR HRITAS TORR IGHTBNE

on a master ageproghaaming imstructigngtcompeisiap: out put to the cl osed | oop bus,

t he programm ng instryctions conprising: cqupling at |east one.s|ave agent
Wt at ] east Cwo ARG IR SR A8 R DY BB SN e e TS
second mast e RAGeRbefNar &6 MARRr Bt idh @ dldsed 1668 MRk kn f0Fing hetwork for
si mul t aneous comuni cations; determining if there is data fromat |east one

of the mast esinagtaness camgnunicatines;e is data fromthe at | east one of the
master agents then ofr i-ng: st.ing . i f t : .pus
is a token, wherei ﬁ&?ﬁ%ﬂf@dggﬁégé&ge © oart t1gc:£gtrrp e etfl% g{l}]rslﬁ? rggégh%%%%#nt?%gtlgon
transacti ons dam fasn thkQit leastaoneiod tibarasktercigents thidnepecfoonmg: | oop bus; in
response to the data fromthe cl osed | oop bus being a token t hen. novi
the data fromthe at |east off&"%f ‘sftt%é%g?&tiﬁﬁgqsl?gloto@ b[uﬁés‘l"éqliﬁge‘ahffr?)‘é‘ptﬂgus
and di scarding the tokentdke@m ide@ fot OsfplelcORRndED; codtiuritatioBSEARERI0hS sb A€
data not being a token fromthe closed |ogp bus, 15 then noving the data
fromthe Wnput of the clis¥aid aglosksnthe ¢lpeddermbis: of the closed |oop
bus; wierein in response (o Lfigsfia (0@he Bt Mebrh tBTLI0E! Hop! BRYCiANG (ont e
Prom t he th ’

master agents and the data 1's cl ose oop bus, en novihg the

data fromthe input of tthen nodviisethel daopfousthemt ti¢rst okt plitheomastéreagehtssedhe

now b deser | bed. by way BRI BILA Ay o e PerBrERTE bR AR

enbodi ments thereof, as ill UstregidoRse iothé B&tafnat béilﬁ%ﬁgoltbh&%rﬂ@&,clbﬁd 188p bus,

which: FIG 1A is a block diagramof a typical Token Ri ng network

il lustratfng two Mast er thagamvingthe datgdrom theainpieitae cloagedoep bpgtq the quipub ok
gi ?gr am of a packet, illyshEaf,esh Rsp8hs;exampl e of how data and control is
ef i ned; ’

wherein in response to the data not being from the at least one of the master
agents and the data is from the closed loop bus, then moving the data from the input of the
closed loop bus to the output of the closed loop bus.

20
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described, by way of example only, with
reference to preferred embodiments thereof, as illustrated in the following drawings, in

25 which:

FIG. 1A is a block diagram of a typical Token Ring network illustrating two

Master Agents and two Slave Agents;

30 FIG. 1B is a block diagram of a packet, illustrated as an example of how data

and control is defined,

FIG. 2 is a logic block diagram, illustrating an embodiment of an interface
between the bus and an agent, which may be a Master Agent or Slaved Agent;

35
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FIG 2 is a logic block diagram illustrating an enbodi-nent of an %ﬁt gme'
bet ween the bus and an agent, which may be a Master Agent or Sl ave A@ )
351 2 0 JUL 2006 6b FIGS. 3 through 9, alk a series of |ogical diagrans
illustrating simultaneous conmunication for an exenplary tine period TO -

T6 for a ring netwp t of,

taken fromthe per spect?@%og t9he {&%n?slﬂf ?ﬁéaﬁ%ﬁlﬁ?da? @gﬁenfmé gln?@%@eous
previ ously desmmubedtidruforan exémpiaryairde périod T0L- T6 fa@r rimPnawoikgpdlogwoflFEEr am
1100 for a Slave Agent. 10 DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON
G ossary of Ternms Used in this Disclosure AGENT - a set of data

comuni cations | ogic which connects a requester (master) or 15 responder

(slave) to a communi cations fabric. BUS - a wire or group of wires used to
transnit data and EBntl0ds aflepdagramiekenotiens therpesspectyqwhihe Lildlaigh@f a Master

i nt erchangea | inwention for a closed | oop BUS
topol ogy. R %ﬁtﬁﬁ%fﬁ&i%@m%@é oﬂg‘?%’gﬁ%’ B4T0L 2006 WO 03/ 063424
PCT/ GB03/ 00127 7 5 HETEROGENQUS - networ ks based on standards conf orm ng
har dware and soft i.nterfaces. din co nt products,
thus all ow ng the%’gld%maé%@gﬂe Whdiagrep %ﬂe‘b'yag 'étr net itself is
an exanpl e of a heterogeneous network. LAN - A |local area network (LAN) is
a group of cor‘rq_ute s and associ ated devices that share a common
comuni cat i oRETAIKEDIESCRIPTION\OR ThHEPRESENTEINVENIION 4 singl e
processor or server within a small geographic area (for exanple, within an
office building). Usually, the 10 server has applications and data storage
t hat are shaBGkassaryfhesmslsechinthis Bisctosureer users. A | ocal area network
may serve as fewas two or three users (for exanple, in a honme network) or
many as thousands of users (for exanple, in an FDDI network).

AGENT - a set of data communications logic which connects a requester (master) or

15 responder (slave) to a communications fabric.
BUS - a wire or group of wires used to transmit data and control between two nodes. The

term bus is used interchangeable with the term RING in this invention for a

closed loop BUS topology.

[RALBLLJOR17348G doc: TCW



15 MASTER / SLAVE - Master: A communicating entity, which generateg( jy_ 2006

reques
fabric

ts ‘and consunmes responses. A nmaster connects to the conmmuni cations
through a Master Agent. Slave: A comrunicating entity, which

consunes requests and produces responses. A Slave connects to the

commun

i cawioemsssizmbric through a Sl ave Agent. 20 25 RIPNI/GBW&/0¢Rbsed- | oop

topol ogy that forns a | ogical ring. Token Ring topology forns a | ogical
ring but has the cable layout of a star topology, with a central hub. A

true r

ing topology is rare since it is weasier to plan and install a star

topol ogy. ROUND-TRIP - is a conplete send and receive transaction froma

Mast er
respon
commun

AHERROGBYRIS t etworksgbaned (prssteednyfs SPHGTHOE Pagdvage ig@dt and a
se. A s&f tas e Agentaceansal iistambn dyr @dfesht pBEuBtdMARANECUS -
i cati oRsIRAMAtkMStd BoridliCR P18 dhAtormdre HNeEMEegict hieke1tMaSt €r Agent

or Sl ave Agen) . GAATUAI £4LESAhebSSATR. L1 M | ndependent of a clock
t

si gnal
bet wée
is acc

. Contrast w | sochronous and synchronous. The conmuni cati on occurs

n two or nore agents coupled to the bus so that a request and reply
onpFs hed1¢53! Grige PeiHeak tf B 2 @F P HromPYEe RSP e Oc N RI NG

NETWORK - ToKevicBé nbptnetaxera cémgom chrawad capiond et wod kypicaNy #herewhi ch al |

comput
t oken
bet wee
TokeR
net wor

ers ar en<eedtRededtof § sAnglieNgotdssst ar seops| wgyimadmall binary digit, or
Passi NG SLHHHIE drsa Us§Uetap R, dBkni0aPbeMeBtbul B nd0 Gakliysigr of data
N IV0 SQRYYEL S, {,n%Lti%@@tan& Qa&eggrs%smge&ea;hargmn BfRntdy1e. The
Ring protoco i'Svthe second nost w del area

_ - used tocol | ocal
ks af { BPLEPHeFHBEES 1A= BRI POROAT R TG P LS008 i Yol B63424

PCT/ GB03/ 00127 #r ¢ BASGE olfoT &P Pee a % RBarGE Rl s o6 2% F&cTPPr¥d%%s | EEE

802. 5.
Ring
nmegaRi
bel ow.
ring.

20

25

30

35

40

Bot h oprugexscofos enemplgsdd anBPPAreetyeky. similar. The | EEE 802.5 Token
technol ogy provides for data transfer rates of either 4 or 16
tS RETESOCHRGE -AdEéaf A A8ERALIJALiMNeM] it henite GlaRalaogy régiedascr i bed
5 1. Ept¥nduMdOLIBLIRD. bl ATES 258G BMOUSIn ChE Gk akedcon the
2. V\hert].hgaugﬁ)rarp#atsggr gesnt.as av%:sqi.gce:on:[m&i%gﬁgxg elnt'.iéyi:lsv%ri&'? cor@m‘h&ken I'n an
requests and produces responses. A Slave connects to the
communiications fabric through a Slave Agent.

RING — a closed-loop topology that forms a logical ring. A Token Ring
topology forms a logical ring but has the cable layout of a star
topology, with a central hub. A true ring topology is rare since it is

easier to plan and install a star topology.

ROUND-TRIP - is a complete send and receive transaction from a Master
Agent over the ring or bus comprising both a request and a response. A

Slave Agent cannot start a request.

SIMULTANEOUS - communications on a bus in which more that one AGENT either
Master Agent or Slave Agent, communicates at the same time independent
of a clock sigmal. Contrast with Isochronous and synchronous. The
communication occurs between two or more agents coupled to the bus so
that a request and reply is accomplished in one round-trip or cycle of
the bus.

TOKEN RING NETWORK - Token Ring network is a local area network (LAN) in
which all computers are connected in a ring or star topology and a
binary digit, or token passing scheme is used in order to prevent the
collision of data between two computers that want to send messages at
the same time. The Token Ring protocol is the second most widely-used

protocol on local area networks after Ethernet. The IBM Token Ring

{



10 enpty frane (this may consist of sinply changing a 0 to a 1 ingghg| tagdgen
bit part of the frane) and inserts a nmessage and a destination identifier
inthe frame. 3. The frame is then exam ned by each successive workstation.

If the 1@0"(‘1?/54&?253“ on sees that it is the destinati opcii@osiofie; nessage, it
copies the message fromthe frame and changes the token back to 0. 4. Wen
the frame gets back to the originator® it sees that the token has been
changed to O and that the nessage has been copied and 20 received. It
removes the nessage fromthe frame. 5. The frame continues to circul ate as
an "enpty" fhas®@coll €Yo taOsthfdart aleesioRy specaprdésiatimnsmhenseth has a nessage
:OI send. 25 Wo'aol@"‘ér@fue%ﬁ%@zdrh%}[’%%hk%si;hiiaﬁ gﬁé)gﬁ@PEUzCﬁ%yEdhﬁ@ersed

el ecommuni catlons ne rk .an ermdisti e r .
t el ecommuni catlf‘f}‘SE’r}l"g%tprrﬁ‘\é\@ﬁsr &°% (r%(a)trﬁ gralngéeérl paatgéeé’@%gﬁ%ri OELAEgﬁg:\?A de area

I

network rmay B& SpiPdat BIRFigwART-BitiveRt &8° SBUYTCLIRE efiCh y>*¢onnot es

t he isnclusion of public (shared user) networks. 30 R ng Topol ogy and

Packet Defi ni j[li. QRptyl g‘xf_o;m%ti& 2rboeke dbRFh@UEBf carchydbgah chekang R ng
network 100 illustrating two Master Agents 102 and 106 (M and M2) and two

Sl ave 35 Agents 104 and 108 (S1 and S2), according to the present
i nvention. Each vhegerpomp@Rr hp94 mespEle BhdeFOBY $nseBtmactol by 28 serial or
par ajo el bus Qmpty ERGe 1EBis MastelsifAgentsidp1QRahginganneosted fur ema t he

parallel ring 110 gl oBArse L2 e A0A ah& i5AI0EG Rl Ldea ldeMGnddiGnat port
114. 40 FIG 1.% a ) agram of a packet 120, illustrated as an

1 l!lslfl r Inogk g:ls
exanpl e of how G4t 5B 15 122" 8hd control bits 124 are defi ned, accordi ng
to the present invention. In this enbodi nent, the data packet 120 is shown
:-22-01- 2004 ,3. 28B4 GLAO D! thdn dthmintbd- KO B4bh Bhi8 O E i teBibrigkit RN FAGEe 04/ 16

FQu0Q0180 New Page.. . . 0 R £ -t She W eOl;¢8 bytes.
ASSO]% ated w tﬂ?g%gé@%g %g@%ﬂg%"l%qgf]thg d ?% D R4 Ri-tiheWiedSag, % [;.O%lal at

IS ri b Th|s§;e§lglsb|p
bit width of 72PHt%® '?{Ftss?gse frr?f)‘otrfagﬁgmet 8 S¥9°% Rt %{ﬁ'e ¥6tal nunber bits
and the allocation of data bits 122 and control bits 124 may change and is
not limting tg whbe thededhenNgss Afact e Ak @FBfihator, it sees that the token
has been changed to 0 and that the message has been copied and
20 received. It removes the message from the frame.

5. The frame continues to circulate ag an "empty" frame, ready to be

taken by a workstation when it has a message to send.

25 WAN - (wide area network) is a geographically dispersed telecommunications
network and the term distinguishes a broader telecommunication
) structure from a local area network (LAN). A wide area network may be
privately owned or rented, but the term usually comnotes the inclusion
of public (shared user) networks.
30

Ring Topology and Packet Definition

FIG. 1A is a block diagram of a typical Token Ring network 100
illustrating two Master Agents 102 and 106 (M1 and M2) and two Slave
35 Agents 104 and 108 (81 and S2), according to the present invention. Each
agent 102, 104, 106, and 108 is connected by a serial or parallel bus or
ring 110. Master Agent 1 102 is connected from the parallel ring 110 at
port 112, and is connected to the ring 110 at poxt 114.

40 FIG. 1B is a block diagram of a packet 120, illustrated as an
example of how data bits 122 and control bits 124 are defined, according
to the present invention. In this embodiment, the data packet 120 is shown



ggn(yf,gomn O/erw ew of Protocol A typical Token Ring nefWofi 0k h LGBQ3QQ127 i
Mast er/ Sl dve Agent communi cat i ng devices, a Master Agent can issue & new - -
r e2R4854288h| ¥6: \Naen FRRELPHEZ t oken, as WRMUUKIFHN normal TFoken Ri ng PAGE B4/16
protocol. However, there are several departures fromthe nornmal token

prot ocol s.poudoga@und trip is a round trip froma Maghepagdgerd saxeryi Peod | NQ

or bus conprising both a request and a response. A Sl ave Agent cannot

start a request. Wen a Master Agent receives a token fromthe ring and

it has a pending request, the Master Agent renoves the token fromthe ring
and issues its request. The token is not put back onto the ring until it
receives the response to the request fromthe designated. Sl ave Agent.

That is, tpohee tbdkeitst vide st Fg-egs ddspoiatad corpleete Pyreuigda tharpty bic.
transacti anis deather ihharosdinphss bhe wietrdioB720bitw. I eueSimpottaneSpOmBee Thi s
avoi ds  deadt agk %2Rl Qmdkl @28s ianE @heSLOlochOont b a8t2¥eed Q3P AURCoritr¥IEN

the S ave e, BEPLKARCALIUEEE 1 bl ARNEL 0SS LDELESAOBRE sBUenP LS 1

ontherln as ,S00 'S out warting for a

token is §ﬁ‘bd§nthe Master Agent to initiate a conplete round tri p. The

t oken used by the Master Agent reserves space for both the request and the
response. ovhbriewt diikeorreoloken can be circulating on the ring at any tine.
Agent interface Turning nowto FIG 2, shown is a |logic block diagram

illustrating JORA and an
agent (102~ 1 vPIRE "aRdY A5 W"%tﬁ%ﬁ%ﬁ%‘% Eﬁ%“gﬂ%ﬁ%d 106)
or Slave GRYERE- (E_LG%ES?FdA;’L e 5t’bﬁﬁ‘y§?ﬁ‘%‘f i‘ﬁn%@%t 5d"t% “Fhe previ ous
agent  (néexFhofh)vikh B’t?r’c’"f‘f? TokEn |RARSRFEEOPhe *i?b’ﬁ't"?rol thETE At ée"eral
i nf or mat i gerarturehdErpndibet norPsl \koker pretpcPi®. Once the control bits 124 is
| atched in the 2 0 JUL 2006 ~GB030' 01: 27" yf AMENDED SHEET. 2TOl- 2404
22/ 01/ 2804 16: 12 +44-1962- 8189£7trl30]f70001 0 |\4 KLPLAW

1P ast:-

A round trip 15 a roun rom a over L'Elhe ring or bus

comprising both a reguest and a response. & Slave Agent cannot start a
request.

® vyhen a Master Agent recelvaes a token from the ring and it has a pending

request, the Master Agent removes the token from the ring and issues
its request. The token is not put back onto the ring until it receives
the response to the reguest from the desionated Slave Agent. That is,
the token time slot is used for a complete, round trip transaction,
rather than simply the sending of a request or response. This avoids
_deadlock by pre-allocating a slot for the slave response.

& when the Slave Agent receives a request, it generates the response and
puts it on the ring as soon as it is possible, withoyt waiting for a
token. The token is used by the Master Agent to initiate a complete
round trip. The token used by the Master Agent reserves space Eor both
the request and the response. '

s More than one token can be circulating on the ring at any time.

Agent Intarface

Turning now to FIG. 2, shown ig a logic block diagram, illustrating
an embodiment of an interface 200 between the bus 110 and an agent (102,
104, 106, and 108), which mey be a Master Agent (102 and 106) or Slave
Agent (104 and 108). A L2 latch 202, is connected to the pravious agent
{not shown) at port 112. It receives the control and data information in
the packet 120 viz lines 210, Once the control bits 124 is latched in the

AMENDED SHEET
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e ar S

e AL sl
(n%%m%’f‘?.ggq ?Qi)zdec %fégé?slén%ée based onﬁ?he f‘"ead(c:mel ved control bi tzﬂlg4 E:Sr/lls
L2 as to whether the associated data is for this agent. If it is, the
control bipbgoob2ds are passed on to the L3 |atch 208ewPapq:i f TeD¥eTr(p004 .
processing by this agent. This described the receiving at control bits and
data bits for this agent. |If the agentyfhas information 218 to be put on to
the ring, the information is presented to the L1 |atch 204 by the L4 |atch
206 using the connection 230. is information in turn is presented onto the
bus 110 at part 114. if this is the conpletion of a send / %el ve round
trip, theL2MphieefTAGEMSS T0F=aRY zie)fﬁlq’b"r]eéérﬂegtltia% ‘fp(ﬂ%ﬁa"bé%lf Cnot shown)
out on toprédieubusrebtOinogsemynl he Seateipnth M99, baphf 1l 68 FREEFfhe

transm ttiRg:,h bLa@NLiolinand data wvhasdinerithe Huscididaadatpois fdf4Hisom an
agent. If tghet daia, bat twasccrn%eei y,@ég lm @ godsbelonhe 2o n331£lm1;;itm this
agent it i resent e Si C

| at ch 204"\7xFI]I1“5a§253 F?ﬁ Efﬁﬁ?si%ﬁgthﬁa 58'? %g?ltélép %te%l gtﬁhetzﬁ%selagggn% t

This i s aceowsili BHedany doraduke g HHi 5 aqeﬁ'FOI’ITB.tIOI’l on to the bus 110 via
path 214 at port 114 after the downstream agent's L2 .(not shown) presents
a CT8 signal 216 txe tbhend has dhEixnid®ilon 218 at.cslemgimgnl\/emteﬁ Hgenttheecei ved a
request b%&%@%& he brisedddd c¥ithh wuUbabhei fg pyromessedabsh anetiséng agent ;-

e Sendl MpbRhel JHEN U sck gl 1, 5 bhdRGtha o Lo BgALDn i

Dat a Fl ow 4°% He urnin FIGs thro a
seri es of AoBYiXd4r *MFALF &ﬁsuﬁ £ %Nlnn SI il tanleecalgqg‘r’r%ﬁdn?gat'l J(:)ﬂ?léfor an

exenpl ary Me=ibter Apert ddizr@nd W)ﬂeﬁeﬁa’*ﬁsl Fiy SnBRRBr RO AT Y RO ST THIB 1,
accor di ng ghe Bye11(@r estmnt thavenkimsh 230; [Tibe|dengritehveiet FW%?“&SC‘F

al phanunerdygef4100d Rk efdot @ bghtiio asheire adénot es apeptace hol der for
FXGs 3 - 91s as follows: 1. the first nunber is the nunber of the figure

e. 9., 3#### and #ﬁ}ata ?tgxaQeth zf-écje%ré%. QQachg Rifen Sod,nestieRer egent and

it's nunber, wHér g*° n s | e. ,
#ML## and ag#g?## is presented to the L1 0% us:.ng conngétn.gli% Wil g.
latch 204 wzll pass information that is not identified for this agent.

This is a.ccompl:.shed by presenting this information on to the bhug 110 via
path 214 at port 114 after the downstream agent’s D2 (not shown) presents
a OT8 signal 216 to the Ll latch 204.

If a sending Master Agent received a request back from the bus 110
with out being processed by another agent, the gending Master Agent may
retry, or do a timeocut and try again later.

pata Flow Around the Ring

Turning now to FIGs. 3 through 5, shown in a series of logical
diagrams illustrating simultanecus cormunication for an exemplary time
period TQ - T6 for a ring network topology 100 of FIG. 1, according to the

present invention.

A labeling convention for each alphanumaric f£rom the left=to=Tight,
where # denotes a place holder for FIGs 3 = 3 is as follows:

1. the first number is the number of the figure e. g., 34444 and SH##H#;

2. next, the alpha numeric im the type of agent and ic’s number, where

M is for Master Agent and S is for Slave Agent, e.g. , #M1## and

#8244

'AMENDED SHEET ___
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3. next, the label is for a latch L and the nunber of the |atch ###L and
###1L.3 The cabl e nonencl ature has si x place holder as follows, i.e.,

#it#- ##. THOUGGOLBE t he nunber is the figure nunber Nevhiaagexd? Famiser 200

| abel s of the connected agents where "M is for Master Agent and "Sis for
Sl ave Agent, ###-##, and the "-" denotem fromto, e.g. 412-S2 is a cable
fromFI G 4, Master Agent 2 (M2) to Slave Agent 2 (92). Time TO Referring
to FXG 3, shown are four ring agents and the four interconnecting cables.

At this tinme defined as T-0, the ring agents have just been powered up or
have been rekenextRethe 1pbek gl fores Jetgh dgard Sheinumen gRethe. lafsdr #4412 s t he
total "nunber ofnd ispgagents. in this exanple, there', are 4 ring agents’

25 o ot B et

has a. -t oR &l ¥t J8| B ST1onechaRE” atfe 1= | 2281 I8 1 T3R5 P 3R 1% 3s1L4
are al| bRabads D thamppoedigd sgenty bare |"NhdPetPrTYs Y ARt AfEh{ 5218 L1
3M2L1. L3 e3MHisveandent]d BNRER, cand glid “bY dghote 2EroBNH.2 ehmhs 4Met58kdm 2 | abel ed
T3. Sl ave cAgrntron $1d.1439R2bter AgedS2L @eANntb [s4adSRbdhracers2hl bl ank. L2
3S2L2 is al so blank. There nmust be one fewer tokens than ring agents
circulating on the bus 110. Tine Ti. Turning nowto FIG 4, shown are four
ring agentrsmamd the four' interconnecting cables. At this tinme defined as
T-1, the Master Agents have reacted sinmultaneously to their individual

control by pulling in the given tokens and placing their request on the

bus 110 as desR¥rBE@ILE? SWE- 3, shown are four ring agents and the four
interconmecting cables. At this time defined as T-0, the ring agents have

just been powered up or have been reset. Reset initializes n~l1 agente with
tokens. Where n is the total number of ring agents. In this example. there’
are 4 ring agents (102, 104, 10§, and 108) so the maximum nurber of tokens
would be 3.

Master Agent 1’s L1 3MIL1, L3 3MIL3 and L4 3MIL4 are all blank. L2
aMit2 has a—token, labeled T1.

Slave Agent 1’s Ll 3S1L1, L3 381L3 and L4 38S1L4 are all blank. L2
35112 has a token, labeled T2.

Master Agent 2’s L1 3M2L1, L3 3M25L3 and 14 3M2L4 are all blank. L2
3M2L2 has a token, labaled T3,

Slave Agent 2's L1l 3S2L1, L3 3S2L3 and L4 3582L4 are all blank. L2
35252 is also blank. There must be one fewer tokens than ring agents
eirculating on the bus 110.

Time Tl

Turning now to FIG. 4, shown are four ring agents and the four
interconnecting cables. At this time defined as T-1, the Master Agents
have reacted simultanecusly to their individual control by pulling in the
given tokens and placing their regquest om the bus 110 as described below.

Master Agent 1 pulls in the T1 token and placed the READ S2 request
on the bus 110 Therefore: .

s 11 4M111 hae the regquest Ml: Read S2 in its register.

Fmnt —ai+92/01/20NA 17+00Q



_____4__, LRTLT IR v

.x%@i;@OGA ent pulls in the Ti token and placed the READ 999 | wt St!GBEB@@'BZ_ X
bus "1 f re: as the re S Read S2 7 n S re rster. v oo
BE%BEE{ Iﬁ'ﬁ +?th13€£\’&{;§1952/“1/ 9nnA "Lﬁﬂ n n nnr 201 -20041' PacE a7/16

22/01/ 2004 16: 12 +44-1962-818927 |1 BM UKI PLAW?2 0 JUL 2006 :~0 th 0 7. PAGE
97/ 16 FOUGO0UBQ.8MNew Page: 22 January 2004 12 L2 4AvkvlPageasza Jhhwedtly 2004 tS
regi ster L3 4MLL3 has a blank in its register L4 4MLL4 has a blank in
its register Slave Agent 1 has received;fhe T2 token but cannot initiate
any requests, therefore: L1 4S1L1 has the T2 token in its register L2
4s1L2 has a blank in its register L3 4810 has a blank in its register L4
4S1L4 has a blank in its register. Master Agent 2 has pulled in the T3
t oken and epl sreshihpas egubmk MWRLEL refistap t he bus 110. Therefore: LI 4M2L1
has the command M2: WRITE Sl in its register L2 4M2L2 has a blank inits
register *L3WUMPS Res 2PBPENE RAS inegistegi ster ~ L4 4M2L4 has a blank in
its register e, A enf 2. has ot recel ved any tokens and therefore: L1
4NPL1 has "a i %@i ﬂ‘asg f's lraélélls’fég J25':4"?IF/I2L2 has a blsnk inits register
L3 4N2L3 has a blank in its register ,4 4M2L4 has a blank inits
regi ster. ThiiaveQigehetierad h@c@i@'&ﬁrﬂﬁét‘i‘pl&uﬁén butl cadhdts idit iR @i ng to FIG
5, shown qgg?gsggr :Q!-Eef%l-g agents and the four interconnecting cables. At
this tinme defined as 1-2, the bus 110 agents

# L1 45111 has the T2 token in its register
® L2 4S1L2 has a blank in its register
® ©L3 45113 has a blank in itz register

s L4 451n4 has a blank in its register.

Master Agent 2 hasg pulled in the T3 token and placed the request WRITE
S1 on the bus 110. Therefore:

* 11 4M2L1 has the command M2: WRITE S1 in ite register
& 1,2 4M2L2 has a blank in itz register
» 3 4M2L3 has a blank in its register

& L4 44254 has a blank in its register.

Slave Agent 2 hagz not received any tokens and therefore:

® 1] 4M2Ll has a blank in its register
® 1,2 AM2LZ has & blank in its register
& 13 4M2L3 has a blank in iks register

« 14 4M2L4 has a blank in its register.

This completes the description of T-1,

Time T2

Referring to FIG. 5, shown are four bus 110 agents and the four
interconnecting cables. At this time defined as T-2, the bus 110 agents
have just completed a tranemission of their individual content to the nexe

bug 110 agent.

P Ty
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recei ved PAURARIEIf or mati on from the Sl ave Agent *2NeyFage: 2Zhtanapoy @004 |1

5MLL1 has a blank in its register
L3 5MLL3 has a blank in its register

L2 5M L2 has a blank in its register
1k4 SMLL4 has a blank in its

register. Slave Agent 1 has received the information fromthe Master Agent

1 agent, and is ready for the next comrunication cycle.
not for this Slave Ag

5S3L1 has

This command.is.

t. Therefore: . L t he mmand ‘M "read S2
"0 it regi MRares Mgeeat s feisiie bl [rePrtiee JRop i FENEOR A o
bl ank in #ge5ty deseare: [ 4 591L4 has a blank in its register. Mster Agent
2 has received the information fromthe Slave Agent 1 agent. The

infornatipn

2 SSJlEﬁ%i iy

5M2L2 has a“blan
L4 S5MZL4 hag; asakfndesl & ibhsk 180t e&gisbave Agent 2 has just. received the
information fromthe Master Agent 2 agent. Therefore;
M2: Witer SL3 im0 hasegikdnml in i3 &&HERethas a blank in its register L3

5S2L3 has a blank in its _register
L4 SMI1L4 has a blank in its register.

Cond =~ &2 /N1 700048 173500

LI

tgﬁe .ilhsge;gneé Li 5M2L1 has the T2 token L2
s register 3*5WeL3 has a blank in its regi ster

5S82L1 has the

Slave aAgent 1 has received the informstion from the Magter agent 1
agent, and is ready for the next communication cycle. This command is nok
for this Slave Agent.. Therefore:

Ll 55111 has the command Ml: read 82 in its register

2 581L2 has a blank in ite register

L3 581L3 has

L4 58114 has

a blank in its register

a blank in ite register.

Master Agent 2 has received the information from the Slave Agent 1
agent. The information is the T2 token. Therefore:

Ll S5M211 has
L2 5M2L2 has
L3 5M2L3 has

L4 5MZL4 has

the T2 token
a blank in itg register
a blank in its register

a blank in its register.

Slave Agent 2 has just received the information froem the Master Agent 2
agant. Therefore:

Ll 552L1 has
12 5s2L.2 has
L3 552L3 has

L4 5S2L4 has

the M2: Write S1 in its registerx
a blank in its register
a blank in its register

a blank in its register.

BRI Y s a s el a alal
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, 7anuary 2004 14 Tinme T3 Referring to FIG 5, sho re four 1 gents
and the fR§UPO9RRt er connecting cables. At this ti n@gwdg??en'egyéjfgﬁa }??142 bus'" -

110 agents have just conpl eted another transm ssion of their individual
content to the next bus 110 agent. Mag&er Agent 1 has received the Master .
Agent 2 command to wite S1. This command is not for this Master Agent.
Therefore: L1 6MLL1 the command M2: write Sl in its register L2

.6MLL2. has .a blank in its register L3 6MLL3 has a blank in its register

L4 SMLL4A B2 % blank inits regi ster. Slave Agent 1 has received bl ank
information. Therefore: L1 6S1L2 has a blank in Its register L2 GS1L2
has a bl ankréferirtey mediIst ef, Gheum pRe Kadr Fupl A9 R Pt B SP8F LA 6S1L&
has a bl aRfcidbnhbeingOiaples. abhgtiertihgeddrifedhas T-G¢etheetus a0 Mpenkead S2

conmmand. ,This. n%g%.g ratidiiig s MES b£IenAge NhaivilkaaEfeentent 4 6M2L1
has t he I\Hazverjeu%g ge%%aﬁ%&?‘ﬁ;ﬁrgﬁfmﬁ its register L2 6M2L2 has a bl ank
inits regitsiEr htsslgﬁlfl_g?%'as a blank inits register . I,4 6M2L4 has a
blank, in its register. Slave Agent 2 has received the T2 token. Therefore: .
L1 6S2L1 havastes Agentokdas|rropieed Bin Y¥pgher AgptesRen™ngs R WEAERR i n jts

regi ster tHid &odbad Rasndt bbrankis Maptes AegitstTherefdr:6921.4 has a blank in
its register.

e« [L1 6MIL1 the command M2: write Sl in its register
e 1,2 6MIL2.has a blank in its register
e 1,3 6MI1L3 has a blank in its register

s 14 6MIL& has a blank in its register.

Slavae agent 1 has received blank information. Therefore:

¢ 1 6S1L2 has a blank in its register
¢ [.2 651L2 haz a blank in its register
®» 13 65113 has a blank in its register

e 14 6S1L4 hazg a blank in its register.

Master Agent 2 has received the Ml: read 52 command. This command is
not for this Master Agent. Therefora:

e 11 EM2L1 has the Ml: read 852 command in its in its register
e 1,2 6M2I2 has a blank in lts register
s 13 6M2L3 ham a blank in its register

« 14 6M2L4 has a blank in its regiaster.

slave Agent 2 has received the T2 token. Therefors:

e 11 65211 has the T2 token in its register
s 1,2 65212 has a blank in its register
e« 1.3 652013 has & blank in its regilster

» L[4 69204 has a blank in its register.
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the description of T-3. Tine T4 Referring to FIG 7, shown are four bus 110
agents andPPPI0L&Ur i nterconnecting cables. At thivewtrage: daf raedrassobad,
the bus 110 agents have just conpleted another transm ssion of their
i ndividual content to the next bus 110 ,3gent. Master Agent 1 has received
the T2. Therefore: L1 7lilL1 has the commanded M: READ S2 in its register
L2 7MLL2 has a bland in its register L3 7M.L3 has a blank in its register
L4 7MLL4 has % blank in its register Slave Agent 1 has received the conmand
M2: write Si.TUFRiSSMRUTHIANDRS LesTFREiPRi Y Brdwe Agent, the wite conmand frem
Master "2 will be performed. Therefore: Li 751L1 has nothing in its :
regi ster Tih F&1L2 has a blank in its register L3 7S1L3 has the conmand
M2: Wite S1 inits register. This command is for this Sl ave Agent,

th f th d,f st t f d. Th
erefore the Wite q%”FPﬁn rsgm”{\/ti eErou en JZE'?D a?%@ s?rbdr Bhia f§£%1L4 hgs a

results of the conmiy Thto

bl ank in i P& FSYPEEee 'ﬁ%\bﬁeé‘r Aﬁg'éﬁts ?‘“ﬁa@@‘é&%ﬁ?e’ﬁ"’ol Shac5ug 13t 3998S| ave
Agent 1 bu%“fl@‘“a@‘é‘ﬁ’tlet%é?‘éﬁfhﬁe“rani"ES#MLEf Hésin dRavilduah donsenteys St er

L2 71 L2 heke a=fH dwk Llp ddestr egi ster L3 7M2L3 has a blank in its register
L4 7142L4 has a blank in its register

Master Agent 1 has received the T2. Therefare:

¢ Ll 7MLl has the commanded Ml: READ 52 in its register
® L2 7MIL2 has a bland in its register
* L3 7MIL3 has a blank in its register

¢ L4 7MIL4 has a blank in its register.

Slava Agent 1 has received the command M2: Write Sl1. This command is
for this Slave Agent, the Write command £rom Master 2 will be performed.
Therefore:

# L1 751Ll has nothing in its register
® L2 751L2 has a blank in itg register

® 13 751L3 has the command M2: Write 51 in its register. This command im

for this 3lave Agent, therefore the Write command f;om Master Agent 2
will be parformed. The results of the command will be put into the L4’
ragister.

¢ 4 751L4 has a blank in its register.

Master Agent 2 has received blanks from the Slave Agent 1 bus 110
agent. Theresfore:

& 11 7M2L1 has a blank in its ragister
& 12 7M2LZ2 has a blank in its register
¢ 13 7MZ2L3 hag a blank in its register

*« 14 7M2L4 has a blank in ite register
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20@3’&1615% v]ga %ent %g ll?gjé\ﬂahjﬁypcommnd MLIBMREEELAD in it register. JB.SGEt hl.B/lS

command is for this Slave Agent the Read command from Master Agent 1 will
be perfornedosolberefore: L1 7S2L1 has a bl ank i n NelwSpdgegi 2 ghnuvark220t@2l 2
has a blank in its register L3 7S2L3 has the conmand M: Read S2 in its
register. As this command is for this ave -Agent the Read command from’
Master Agent 1 will be perfornmed. The Tesults of the command will be put
into the L4 register. L4 7S2L4 has a blank inits register. This

conpl etes the description of T-4. Tfine T5 Referring to FIG 8, shown are
four bus 110siagerkgenaridbehahe crammaidtier Geahddt imgte HisgbsterAtdg khis t i me

defined asofmdd N@cbumid N aagertse thai@af UshmG@Tpl@t Rastarosdidit 1 will
transm ssiQn, Of:ofNQI rmieBéoredual content to the next bus 110 agent. Master
Agent 1 has recel ved bl anks fromthe Slave Agent 1 bus 110 Therefore: L1
8MLLI has a blank in its register L2 8M.L2 has a blank in its register

L3 8MLL3 hashlammdnkﬁ#ﬁ!’%Eilkrv‘gllﬁe"-‘reglsq?& 8MLL4 has a blank in its register

Sl ave Agent ggei Vv t nd placed the response M: wite
: &zt aﬁfogﬁfﬁere}% z%E?W;a?

verify Sl on or e: SS1L1 has a blank in its register
L2 8S1L2 hasgi hgzﬁaokﬁeﬂ the doﬂm&rttiﬁme&bﬁi%ﬁ in P8 92bLatdeas a bhad kommEna

response Me: :Ls\lNrflo;‘ eth\:ll.sersll];. e ! ent tlﬁe Rea54 851'34f1ho?nsugstbelr gen'l:tf wz?gl ter.

performed. The results of the command will be put into the L4 register.
» IL4 78214 has a blank in its register.
This completes the description of T-4.

Tima T5

Referring to FIG. 8, shown ara four bus 110 agents and the four
interconnecting cables. At this time defined as T-5, the bus 110 agsnts
have just cempleted another transmission of thelr individual content to
the next bus 110 agent.

Master Agent 1 hag received blanks from the Slave Agent 1 bus 110
Therefore:

s 11 BMIL1 has a blank in its register
. Lé BMLL2 has a blank in itz register
® I3 8M1L3 has a blank in its register

s L4 8M1L4 has a blank in its register

Slave Agent 1 has received the T2 token and placed the response M2:
Wwrite Verify S1 on the bus 110. Therefora:

e 1,1 851L1 has a blank in its register
» 12 85152 has the token T2 in its register
s 13 851L3 has a blank. The response M2: Write verify §1 in Ll

s 14 BS1L4 has a blank its register.

Magter Agent 2 has received blanks fzom the Slave Agent 1 bus 110
Therefore:

AMENDED SHEET
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8M2L1 has a blank in its register L2 8M2LZ has a blank in its register

L3 SM2L3 has a blank in its register L4 8M2L4 has a blank in its register

AVENDEDSHESubloo180 - . ,-- ,Nn .cnn n nivya2 0 JUL 2096 Pyer:037 5342y 2004

PCT/ GB03/ 00127 17 Sl ave Agent 2 did not receive any tokens but placed the

response ML: ?@ﬁ 0 t WSicklD. Therefore: L1 8S2L1 has the

response Mz“l g%/%r?}%}%%ﬁr%nnbﬁg ?egl ster 5 L2 8S2L2 has a blank in

its regiswen.2 m&LSS®E8aHdsnbﬂblaﬁkrﬁﬁﬂﬁﬁs regi ster L4 8S2L4 has a bl ank

inits register. This conpletes the description of T-5 10 Tine T6 Referring

to FIG . 9' FHoMPLAr st Bd?laBJElsmliBs 3§88 and the four interconnecting

cabl es. t i ne defl S g.bus 110 agents 15 have j ust

conpl et ed® arﬁ@tﬁ GLtlﬁ‘aansmlgglgol?i1 og ?ﬁ%ﬁl indi vidual content to the next bus
110 agent. Master Agent 1 has received the results of its pending conmand.
At this tinme the request by the Master Agent 1 bus 110 agent has been
conpl et ed.

1
]
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20 It will put the Ti token on the bus 110. Therefore: L1 9MIL1 has a
blank inits register L2 9MIL2 has a blank in its register Bl nas
the response ML: Data fromS2 in its register L4 9MLL4 has a blank inits
regi ster ¥oosh@yR Agent 1 has received the T2 token. JepeafspeRs LI 9SILL
has a blank in its register L2 9S1L2 has the token T2 in its register 30
L3 9S1L3 has a blank in its register’L4 9S1L4 has a blank in its register.
Master Agent 2 has received the results of its pending conmand. At this
time the request by the Master Agent 2 agent has been conpleted. It wll 35
put the tokemvemgefte 20418 btOrecdiR@ral, 0fcRens bde 8M2Ld th@SedpRbamk. in its

register g9 sobsk 2008 VR 03/ 063424, £LCT/ GB03/ 00127 18 L2 9MRL2 has the
response M2: Wite verify S1 in its register L3 9M2L3 has a blank inits

register L4 9M2L4 has a blank in its register 5 Slave Agent 2 did not

recei ve anyLt éR@nshasTHer efsprree M2 iWwrdG2vdrifassiaibh enkedintdrt S regi st er L2
9S2L2 has a_blank in its register L3 9S2L3 has a blank in its register 10
L4 98214 ha¥® $5HraMe ?ﬁl?'P‘sq} &Y &3P Thi s conpl etes the description of

T-6, and Of .4 tg@zlgulmsegtbmﬁvgmisogegiste{oken Ri ng sinul taneous information
transfer exanple. 15 Summary of The Ring Rul es For Each Agent In sunmary

t he fol | ocw by 88d4ghades biinst iropntsofedibeerr ul es and behaviors of each
conponent on the ring with reference to the interface 200 of FIG 2. 20 25

30 1. At i ngdikal gl LORnd WbRi 06, MRSEEr Agent places n-1 tokens on the

10
Time T6
Referring to FIG. 9, shown are four bus 110 agents and the four
interconnecting cables. At this time defined as T-6, the bus 110 agents
15 have just completed another transmission of their individual content to
the next bus 110 agent.
Master Agent 1 has received the results of its pending command. At this
time the request by the Master Agent 1 bus 110 agent has been completed.
20 It will put the T1 token on the bus 110. Therefore:
¢ L1 9M1Ll has a blank in its register
¢ L2 9M1L2 has a blank in its register
¢ L3 9M1L3 has the response M1l: Data from S2 in its register
¢ L4 9M1L4 has a blank in its register
25
Slave Agent 1 has received the T2 token. Therefore:
® Ll 951L1 has a blank in its register
® L2 951L2 has the token T2 in its register
30 ¢ 13 9S1L3 has a blank in its register
¢ L4 951L4 has a blank in its register.
Master Agent 2 has received the results of its pending command. At this
_ time the request by the Master Agent 2 agent has been completed. It will
35 put the token on the bus 110. Therefore:

¢ L1 9M2L1 has a blank in its register



ring, where n is the total nunber of ring agents. A token is SZMWRIZQQB
short nessage, which indicates permssion for a Master Agent to initiate a
request. All of these tokens can be identical. In another enbodi nent, at

initializgfd@Redsbge all ring agents put a token on tBericeighepscept for the
agent coupled to Access Macro. 2. The L2 latch has a single buffer. If the

buffer is enpty, a signal is present¥d to the upstream Ll that it is clear
to send. 3. Wien any L4 has data to send, it indicates Valid, and either
Request or Response as appropriate, to L1. It can send when it sees CTS

fromll. 35 g oiiehal e Lol Lo, SRER AT 60h8ak, Ro5RRd) i gnal T rom

the downstream agent, 1t attenpts ta throug fol |l ow ng
order ed sehemeymz2s Ghad HLb12006n\VDs 0FDE8424 19 A) Looks for valid fromL4
PCT/ G803/ 00127 if the L4 indicates Valid and Response, then the L1 can set
CTS to thé 4 3MY* Paké PHE* dac’d® ®94TerIf the L4 indicates Valid and
Request, then the Li can only set CTSto the L4 if the L1 sees CIS from

the downstr easvagest 2 atfinddeededvd LY cateas. Yad-kehand Token. In this case,
the L1 issues CIS to both L2 and L4. The L4 data is forwarded on the bus
110, and the L2 data (the token) is discarded. B) If the L2 indicates

val id, sef CF%8! the a|PaphdntigReregirteriata. 15 20 25 After any L2 sends a

response {0 .3n i f.orwar ds. t oken on the bus 110 (indicates
Valid and ToLke(’;néztgzohhél)aa%J‘s?ﬁl‘ sg S réaf;lv\%ﬁrs a Master Agent conpleting a

transacti en rangb2nakkng bikhie ib akerncegisait abl e for use.

10 ¢ L4 952L4 has a blank in itse regisgter.

This completes the description of T-6, and of the subject invention’'s

Token Ring simultaneocus information transfer example.

15 Summary of The Ring Rules For Each Agent

In summary the following is a description of the rules and behaviors
of each component on the ring with reference to the interface 200 of FIG.
2.
20

1. At initialization time, one Master Agent places n-1 tokens on the

ring, where n is the total number of ring agents. A token is
simply a short message, which indicates permission for a Master
'} Agent to initiate a request., All of these tokens can be
" 25 identical. In another embodiment, at initialization time all ring
agents put a token on the ring except for the agent coupled to
Access Macro.

2. The L2 latch has a single buffer. If the buffer is empty, a
30 signal is presented to the upstream Ll that it is clear to send.
3. When any L4 has data to send, it indicates Vvalid, and

either Request or Response as appropriate, to Ll. It can send
when it sees CTS from L1.

35 4, When the L1 latch sees a CTS (Clear To Send) signal from

the downstream agent, it attempts to find data through the
following ordered scheme:



When any L3 receives a request, no special function nust be perforned.
However, the attached |ogic nust ensure that the L3 not recei vel Gl 2096
request until the L4 has transmtted the response. This is always a Sl ave
Agent recevyengssds request. It has inplicit perm ssi orl,&tsrp §?lgld in order to
conplete the transaction. In one enbodinent, the 3 do Oéysert CISto
the upstream L2 until the L4 is enpty!® Fl ow D agram For Master Agent FIG
10 illustrates a flow diagram 1000 taken fromthe perspective 30 of the L1
| atch of a Master Agent, on the previously described bus or ring 110. At
the top of therpagssioravssudiFksagrnNode 1002 from which the process begins.
Bel ow t he sunm ng node 1002 is a decision block, step 1004. If there 35 is
no data in the L1 and the next bus 110 agent does not send an advance |ine
(A) then the rinly I40be 44 indiesesds B9lideandr Risponseo themmha g radee1002. | f
there is no data inrd ke thd raradshexeaxt daus. agent sends an advance |ine

t hen st he process continues at step 1006 below. 40 In step 1006, a

determ nation is nmade as to if there is valid data fromthe bus 110 or
this Master unit® (I9ZP&rd FEéyates Vajid pngd ReRedty, orhen e 2:10cahlbni1z006 WO

03/ 063424 PCT/ GBO3k@Ot2Y t2Cnbua dOndk1 tdaes MRS Bhm e85k 1Sk iaggmtllo s

| ndexed by returni g kR 18U A0 000 WL LDELS, La valld data from the
ring 110 or fromthiS.s l\@.gttgrbottgaﬂ ;nlae process contl htes’ att sltlep 1008. 5 In
step,1008, a deterpinafion I's made as ¥o TP théFath iPeardedmn e bus 110

and NOT fromthe Magterl 119 Hifeludt® {96 toked) éndisrerdads 110 and NOT from
the Master, in step 1008, then the process continues at step 1009. If the
data 120 is NOV fIf o#rtHeidsicated (Vabid, | stf ¢mMd e Mashercakd bR apf-0Cess
continues at step 1010. 10 In step 1009, a determination is nade as to if

the bus 110 dat a i §rrel QinytiBesMast.ef égggt. [f the bys 110 data is for the
Master Agent, thentotheng S 10 data ts pa‘:sosaélal'§blfhags‘f\/§§’fwéffls Pn step 1017,

and the ring is ipdexed by rott’nlAg w6t Ke-iduari T§emoelé11002is | f the bus
110 data is NOT 15'F 8t ¥he ¥t Posngerrmplatien at trendsgsion ddatkand s passed to
t he L1, in st ep the token available for use.

When any L3 receives a request, no special function must be
20 performed. Hoyever, the attached logic must ensure that the L3
not receive another request until the L4 has transmitted the
response. This is always a Slave Agent receiving a request. It
has implicit permission to send, in order to complete the
transaction. In one embodiment, the 3 does not assert CTS to

25 the upstream L2 until the L4 is empty.

Flow Diagram For Master Agent

FIG. 10 illustrates a flow diagram 1000 taken from the perspective
30 of the L1 latch of a Master Agent, on the previously described bus or ring

110. At the top of the page is a summing node 1002 from which the process -
begins.

Below the summing node 1002 is a decision block, step 1004. If there
35 is no data in the L1 and the next bus 110 agent does not send an advance
line (A) then the ring 110 is indexed by returning to summing node 1002.
If there is no data in the L1 or the next bus agent sends an advance line
then the process continues at step 1006 below.

40 In step 1006, a determination is made as to if there is valid data
from the bus 110 or this Master unit (102 and 106). If it is NOT from the



nd the ring 110 is indexed by returning to the summ ng node 1092, 1
i?ég 1810, a de{te?n‘i nation is mude as to if the data is fromthe I\/asteIrUL MUB
and NOT the bus 110. If the data is fromthe Master and NOT the bus 20 110
then the rwogsdeifd4i s indexed by returning to sunm ng nﬁdlgmfogg 5 Q herw se
the data is NOT fromthe Master or it is fromthe bus 11 N~ the process
continues at step 1012. In step 1012 % the data fromthe bus 110 equals

the token, then in 25 step 1014 the Master request is placed into the L1,
and the Token is decimated by being discarded in a bit bucket and ring 110

i s i ndexe@uhy10 opttheNaggert, othea e r:gnsnodqe 13 G0 dexe@XYeFaMiSBng ith t he plata from
the bus 1%@midpesad\iiozeqratherba st QN daia shehel01§.1.0Ne RYs 410 is passed

[ i ISk ¢ de 1002.
to the Li ed th Jockld hhdexed turning to surmng no
30 Fl ow DiMZSr ant1 %grtﬁés{g’a(\jlcjeelAgégﬁttl 1'Jln'édi:'r %ﬁenté&yn%)(\{/s%f o FIG 11, shown is a

i i agram 1100 for a Slave Agent. At the. top of the page
ipgogrsglrjrmﬁnggf ln%\évégéfi ¥ Phisrepypitiongsege esern 5 aheyletaeiomremend ing 110 i f
entered. B oW ##kNSUSFIMEhntieen. 10D the dptd s2a he thon ske BeChsi ana bl ock NOT
L1 or Ad¥efhéeon thestiaped, 104 stdsf 10v0i tthed the pYadebsl cbit@nddsNg 4dd i s indexed by
retur ni ngiao. sunmiengssaode k1B el GtbEr 1Sy al ihy LICyBOECSS, CONt i nues
40 in steprobdddcorkifhed Us 206 V¥ 03/ 063424 PCT/ GB03/ 00127 21 I'n step :
a degision is made as to if the information is for the Slave Agent or to

ing 110. |f the data is NOT for the ring 110 or for
?ﬁengSZ\e/g detnlg, gttgﬁe]:ﬁ’o?'ﬂé PERRYIRFAOT 4o iRdeR@ oDV Plst bysniYigdatroisunmi ng node
1102. |f iFethenfastraroens. ilE Giethver 1ottt e Rirngheomastar afdne, thesSl ave Agent
then the fheoesy dont inpewed rrosthepmabidd?. in Brept 27 1107 tn@ rdQFLEsi ON s made
as to if dndexddnfyoremithing toStHeObuminiigy no%gamz AdeNte gug_ltlgqiagﬁtig §f°§ for the
Sl aue Agefdtr dHaemdst&dadehl, tehansfLhSs Ei‘@daéagiéi%%y n Aty the slave at step

d Ll,.. in st . !
. . at .ste 1 Ifott)_’ﬁe Ri ‘ng 'fﬁli’format!onls
ﬁ(l)'?Sf gpdtltﬁgg'sigg&\igﬁigéﬁg??% Eygtﬁ%eﬁe %&58‘%ttlﬁrenmq?it?|§hf FEBERECPSh 1P -eXcl usi vel y

f

OR ed (i.e XOR) with the Slave tag. | the information is either for the
ring OR infor ﬁ‘hf%eé’nl?lé" FefH§rpresientiednade as to if the data is from the

Master and NOT the bus 110. If the data is from the Master and NOT the bus

20 110 then the ring 110 is indexed by returning to summing node 1002.
Otherwise the data is NOT from the Master or it is from the bus 110 then
the process continues at step 1012.

In step 1012 if the data from the bus 110 equals the token, then in
25 step 1014 the Master request is placed into the L1, and the Token is
decimated by being discarded in a bit bucket and ring 110 is indexed by
! ') returning to summing node 1002. Otherwise, if the data from the bus 110
does NOT equal the token, in step 1018, the bus 110 is passed to the L1
and the ring 110 is indexed by returning to summing node 1002.

30
Flow Diagram For Slave Agent
Turning now to FIG. 11, shown is a programming flow diagram 1100 for
a Slave Agent. At the top of the page is a summing node 1102. This point
35 represents a cycle on the ring 110 if entered.

Below the summing node 1102 step is the first decision block NOT L1
or Advance in step 1104. If neither is valid the ring 110 is indexed by

returning to summing node 1102. If either is valid, the process continues
40 in step 1106.



mthe Slave then in step 1110 the data is transferred to the yail 2006
tlﬁefrgl ave response is transferred to the L1 and the ring is indexed Bgi
returning to summng node 1102. OQcherwise, if the information is both from
the ring ANDoits3az¢ for the Slave Agent then the processcG@ibhdipes at stepIf
1112. 20 In step 1112, priority (P) |slcorrpa_red to the ring infornation.
the priority matches then in step 1114t he Ring information is put into
the Li and the Slave information is processed after the ring is indexed by
returning to suming node 1102. Qtherwise, if the priority does NOT equal ]
25 the Ring infoeker PHAE. | n detigpor 14 2add he t8l idvehei DirormmidnOfs sy PRE i Nto the
L1 and t helRienggdnnfoar rmbé @assudl dn be cps 0empsad af LY qbhe;d NO £bis twﬂexed
1114. It sheuhdo be rdpdee digad A&Q@'E bR Ee lwlIohE%)l{gglex%&Jﬁg raeaurgx\évqut ne

et had, " whaprs Tiad odf APEVLE ke Rt SR e fi g SPrdtthe Sl ave
met had, where the priority is svmn_ciﬁ‘ecf Betwees t 8 f

30 during each cycl e ThePprEeaR e yinventt akep &<7woul d be known to one of
ordinary skill in the art could be produced in hardware or software, or in
a conbi nati on Hf s8% HAF dwateriaia Sohidsase to Theths ysiE@ftac @k 1¥BE4OEhe accor di ng
to the i nvtveiAgent pri nbé phes iagodithelasRdaddt GABNGGE 1195 (Wi LB Jhg, preferred

enbodi mentptol@itiobentd OklUERAl &t el ﬂg.g%nﬁqu%ﬁéefsgyc%%n?@ubsa\é@r r;g?psepar ate
el empnt s @fgneans for performng the individua unctions or “steps
described or claimed or one or nore elenents or neans conbining the
performance of any of the 40 functions or steps disclosed or clai rrEd, or
may be arranged Hi§ BHnodinferppifrets semper thre 8ieveerwend ntepcenneetad by any
sui t abl e F@dnifagrapian & ekdukiveln objedoniee of xom dintarghe dibdd i) art. 2 0 JUL
2006 WO 08/e0 684 2wht RET £ SBOSHD Ok2 7e 12 2r 1A QRY HirBhat Qont NERLRAY REIMEPT T NCI pl es
as disscl osed ha neverdd of scd tiidt B Blaf &r Elf‘aqsﬁe@?g’ddw‘%ﬂ% 11 tc{}eth'eEVﬁgt on
comput o syeramy ey tEUeREReec' D W VEC sbenf® SIS computer . as
\(/:\gm)gt gre i%r%g%/\x/ﬁg% ggofﬁlre’gm?o PG N3Py OhsKkYiee. iih tRelraPImatignr nkrtd fromper f orm
the functions "3R8 rihitf e "t AE*enidenbd <t biws Prieses kppedoucThe aperati ons of
such a corpéter, as described above, may be according to a conputer
progPam cont ai ned on a nedi um for
In step 1112, priority (P) is compared to the ring information. If
the priority matches then in step 1114 the Ring information is put into
the L1 and the Slave information is processed after the ring is indexed by
returning to summing node 1102. Otherwise, if the priority does NOT equal
25 the Ring information in step 1112, the Slave information is put into the
Ll and the Ring information will be processed after the ring is indexed
1114. It should be understood that steps 1112 through 1116 allow the
priority on the Slave Agents 104 and 109 to be set in a round-robin
method, where the priority is switched between the ring 110 and the Slave
30 during each cycle.

The present invention, as would be known to one of ordinary skill in

the art could be produced in hardware or software, or in a combination of

35 hardware and software. The system, or method, according to the inventive
principles as disclosed in connection with the preferred embodiment, may
be produced in a single computer system having separate elements or means
for performing the individual functions or steps described or claimed or
one or more elements or means combining the performance of any of the

40 functions or steps disclosed or claimed, or may be arranged in a
distributed computer system, interconnected by any suitable means as would
be known by one of ordinary skill in art.



' i he .operation or control of the conputer, as would be known to one
ligeo:‘ nof‘ di nalroy skill in the art. The conputer rredl um which may be d et t 2806
hold or contain the conputer program product, may be a fixture of the
conput er suebsasi2an enbedded nenory or may be on a tragtg-mgog,@(mﬁ medi um
such as a disk, as would be known to one of ordinary ski I'n the art. 15
The invention is not limted to any pé?ti cul ar conputer programor logic
or language, or instruction but may be practiced with any such suitable
program |ogic or |language, or instructions as would be known to one of
ordinary skill in the art. Wthout limting the principles of the
di scl osed i nvemddoedinganmp StléCkhv@ﬁ)ﬂ'IF}bltpir{}gu@)égtﬁnb_{s@posleglqlnugﬁnecltp$ alia, at
20 | east a;0OBRIbereEAACARLEIEL H{@mvk&%ﬂqn@ 8 2 TR L SOl Dt

(o)
L et 358 oS ALE oD T A48 PRSI HE S TL sy
medi um may - T hePudE  ABh T BIPRET IS8 HETor 3P, "YUE P oRONP ok safhondemsyy, f | oppy
di sk, Di sE*tri {fe efbryarrepraMe aerdont heer fwetirmneirbesber agethedddi tional iy,
25 a conpuerd rsteria Bt Hedi e meyrathglsude sudhod cemabd, €as ucatdehe storage
such as RéMe, buf frer socotmal & oNE BBipYs e rapitbs RET &mkmgarog% hSasukWothernore, the
comput e eadalhe B BEXohcl W COMRLEL, J[SB0APLE (LATOLTRL on 0 2
tran515 Or ¥¢ %9@1%@?“?911‘1”11?% a??.s ?hengtm\é\gter med %n] & n o3

a_ W red net “hBPNBE keed fhat al | ow a
LQESLI 2;:6{‘0' Pgr ntag’h B3 FRIRVET” Péqu%[‘bP’é’dF?ﬁ of¥ekd Brfixmyretrsutiie a specific
enbodi rrenf°"t§’f‘t°crh’é‘1cf‘rﬁfeﬁ’i |eB‘?FdH%Psmﬁ@é¥1 ofims¥ | kgseda trensppidabldrgedinder st ood by
those havF¥r} aki|diskinag fvoulk be khatn whamges cedifaBeskBUeain3met &t hi s specific
enbodi ment wi thout departing fromthe spirit and scope of the invention.
The soope of trie inbaRBEA @D rob 1n9£te&Qob£1yr;?a§E b6l gdmpuéege[%%f or€s, to the

specific wgq}rmﬂguagén%r 1tns %L%B%gemc;g be %r&cplnﬁgdp%ﬁ?y su Calmal 15 cover any

I cation S thin the scope
of the pr ACenreioEa Msc, 6P uisdy. SodteeIietemn e auis AenkieHBAS! o
si nul t aneBifs® cS’Fﬂ%ﬂﬁYcﬁﬁ‘llbrﬂ“oV}?r“& ikl Yisbpndse rrimwiplieptdfotheon a fir st
mast er ag@H¥eiBad fREenE i s ary Fesbpedpere: iha e atgm aoan | inplide andteanalaut put to the 5
cl os€d | obpsbassompirer mehfade ordivneaflibwiny JTBsSpeTera@eblasCQARS i Si ng: coupling
at |east opienstome, agegediok Mmeddagk QaSecl WAndTBELS - ABRAL SLAlgi4di ng a first
information from the computer readable medium. The computer readable
medium may include nonvolatile memory, such as ROM, Flash memoxy, floppy
disk, Disk drive memory, CDROM, and other permanent storage. Additionally,
25 a computer readable medium may include, for example, volatile storage such
as RAM, buffers, cache memory, and network circuits.

Furthermore, the computer readable medium may include computer
readable information in a transitory state medium such as a network link
30 and/or a network interface, including a wired network or a wireless network,

that allow a computer to read such computer readable information.

Although a specific embodiment of the invention has been disclosed. It
will be understood by those having skill in the art that changes can be made
35 to this specific embodiment without departing from the spirit and scope of
the invention. The scope of the invention is not to be restricted,
therefore, to the specific embodiment, and it is intended that the appended
claims cover any and all such applications, modifications, and embodiments
within the scope of the present invention.
40



master agent and a second nmaster agent on a closed |loop-bus-in aring = .
network for sinmultaneous communi cati ons, wherein the sinultaneous?( JUL 2008
comuni cations on the bus permts two or 280ore of the naster agents and the
sl ave agent on the bus to communicate 10 at one time independent of a

cl ock signal Claiaisermning if there is data fromat |east one of the naster
agents, and if there is data fromthe at |east one of the master agents
then performng: testing if the data fromthe closed | oop bus is a token,
wherein the tokenjis us onpl et e roundtrip conmuni cation

transacti ons ;tg 55 1f_5 t‘g%éévtgﬁgdd?OJ%F%WOB%CQ%“E‘F@%UOY%@p:lctwé;lodmbus, the
response to MABodana firsomdtraigehtasetic cRREY Y5 bhehLRG then noving

t he datasfr%ste{f%oatble st o]ir]:qe of the masterﬁagent snggﬁ ﬁﬁ@gpa‘b%%%ﬁp%%&ebus
and di scarding t he Pt DReWePEMd erethefsstanastas@gefeompasidgi n r esponse to the
data not being a tcoligling 4tamast e SRS 20 then noving the data
fromthe input of the closed | oop bugéé{](t)%ﬁeﬁ)geéftptmo m%?ert%émél“éfg’&!ng d st
bus; wher ei NM3SHT rABSROARE at ssconik miten agent reiangodedolob NRisah 4 6@ th DK%, t he
mast er  ageRrinsulBindodsNSorflRlLA: ol r the ¢l osed | oop bus, then foving the
data fromthe i_?put of tﬁ]télﬁlcgﬁ%gsség‘m%%ﬁ tﬁﬁsS“PBItaﬂqéusoﬁ?fﬁmuntmtl@rkseomItb@dbds

| oop bus. 2BCDUISTHE ¢renprscoidbe oradienggdnts sldihshve bh: TRtHO réer .
conpri si;pg: 5 debel 'nraielgeqld%t Ifeacﬁt one of if there ?s ggta glrl%%%ohngmt‘:rfl%eed
| oop bus, and I f thereisogdald Fo%migMe at | east one of the master agents.
30 3. The nethod aetemtidingdf ter&lsdial Aomthe od-further conprising:
det er ni ni ng,, at Iea@t oge of if there s noeagf;(%rg: %nt]fl? RIS pesats, andyifitherg js
advance | i nda §OHu0g f isastong of therraastoragents theniperfaimingast one of no data on
the output and an advance I i3 asserted then determning at | east one
of 35 if there is data frometgtﬁ}g ‘é?%es@%a F'8B"pth58 Fe‘gWBP buRisia tpker, wherdin the

|'14S(, :1n TC\V 2 0 Joken 306e@4or éormpleteaolsdtlRlcamidaakib Least.one of
t he mastser agents. 4. 'I;Q%V&xat(%o‘ﬂ algcordi ng to c?ai m 1, t&l leﬁrtrlgb%agdoqsusrptaﬁer
conprising: determ ning it thal gtk prIEclossd loop use naster agents is

coupl ed to an access nacr o ib radspbnbdtd BRARES EGohPt Least one of the
mast er agents i s coupl egﬁieto an access nacro © Hehcq%%h loop Bus %cmgato en,

n moving the data from the at least one of the master agents to the
closed loop bus and discarding the token from the closed loop bus; and
in response to the data not being a token from the closed loop bus

then moving the data from the input of the closed loop bus to the output
of the closed loop bus;

20

wherein in response to the data not being from the at least one of the master
agents and the data is from the closed loop bus, then moving the data from the input of the
closed loop bus to the output of the closed loop bus.
25

2. The method according to claim 1, the method further comprising;

determining at least one of

if there is data from the closed loop bus, and

if there is data from the at least one of the master agents.
30

3. The method according to claim 1, the method further comprising:

determining at least one of if there is no data on the output and if an advance line

1s asserted and in response to the at least one of no data on the output and an advance line
is asserted then determining at least one of

35 if there is data from the closed loop bus, and

[REVIBEL 681720486 dae TCW




pl aci ng tokens :on the closed | oop bus, where a maxi mum riunber of toZﬁnﬁ.gm o
the closed |oop bus is set equal to a total nunber of master agent H L7006
the total number of slave agents |less one2410 5. A nethod for simultaneous
conmmruni cation over a closed |oop bus, the nethod on a slave agent having

an input and an outipmereti@dataercnhmwa@mheW%ecxﬁmﬂ%kﬁtg; coupling at |east
one slave agent with at |east two nmaster agents including a first master

agent and a second nmaster agent on a closed |loop bus in a ring network for

si mul t aneous comuny, cat i ohg mMR& KlcHrdt bl nications on the
bus 15 pernits two or nore of the rﬁast%ﬁo%ﬁﬁtléﬁgﬁﬁ&ﬁﬂ%?%{}goraﬁ%ﬁ?g'on t he

bus to comuni cat e de@RfMBYRg ifitheeatileast prmalishe neftenagdnocik coigladts artRlcedshatirgd
if there ks dgha,f Q0 s or fromthe at |east one slave,
inres ponée to p%irﬁsg%%{g’ @r% ga?nq%ﬁto '7085@1? MAYY #aFaisPconpled fte @ acpess anacre
| east one sl aleeingitekenswni the closed Bap dus,rvadré Ben&iRSBHukBRP o PUS el Lol @‘3 close
out put, and in response to ata fromthe at | east one sFave ut nog

bei n
t he cl osed Il%o(?pb‘ffdg *h%%ahﬁ%?ﬁgtaf Rembert &f Masien ageatsanlug trstotabmendeave staoe
the output; agetelsddieng if there is data both fromthe closed | oop bus and
the at | east one slave and in response to being data fromboth the bus and
the at | east one slave then: 25 if the closed | oop bus has priority then

moving the data fremthe to the output and setting the
priority to the at9l eastAg{r}gtﬁgﬁjg?}Jes?ﬂglﬁ%%??s THBMERIGAAN 91553 donsd does by ithe

have pri ori t ethed wnrapldvieggemtchadatganfinmmand be oatoul ©akd 105 l%%ﬁﬁ@s édﬁlr%rﬁﬁj -
out put and setti ngcog'_lh?1 grg%itﬁ%‘ tg the cl gsed |oop bus. 30 6. The t (g’d
according to claimbl thE WETTEE SYP B&A “aGrabdeast e magien agenisrinelydiag alferasst
one of if thesser sgtataddfd eeBohfiansk@Sadn! 881 Bid lsf int DGLE L §w3at
fromthe at l|l.east one sl ave. 35 7. T?\%@rrlret hod ag%io?%?n%dstlg %ﬁ]a{llgn?%,”oﬁﬁzor
met hod f ur t FBPUEYHBPT SPRgRuUmcCaiony, whereip the| simMBancou@4o@GuddeationsT Gn%he bus

20JUL2006 25éPmelstws B Ridhd I Wi there is n ata on the,
out put or i?p an advance Iigggheiﬁéz%saggkﬁsegﬁ%lnh& SflarY eraéglﬂ)to%’stg‘et 3 {heommupisatst

one of no daﬁtﬁnéﬁnﬁﬁ@mﬂ@m0&mdloalnsignh1ance line is asserted then

determning at le feohf the i.s data fr the cl osed | oop bus, and
if there is data 12% gn'rrrl?l pﬁ%é)éﬁt lhlereea'gt({a thiow g\‘?é’.losegrpool’ bus or from the at least one
slave,

in response to being data from the closed loop bus but not from the at
20 least one slave then moving the data from the closed loop bus to the output, and
in response to being data from the at least one slave but not the closed
loop bus then moving the data from the at least one slave to the output;
determining if there is data both from the closed loop bus and the al least one
slave and in response to being data from both the bus and the at least one slave then:
25 if the closed loop bus has priority then moving the data from the closed
loop bus to the output and setting the priority to the at least one slave; and
if the closed loop bus does not have priority then moving the data from

the at least one slave to the output and setting the priority to the closed loop bus.
30 0. The method according to claim 5, the method further comprising:
determining at least one of
if there is data from the closed loop bus, and

if there is data from the at least one slave.

35 7. The method according to claim 5, the method further comprising:

[REFIBETJORTTIASE doe TCW



8. A nethod for. sinultaneous comuni cation over a bus,  the-method on
mast er agent having an i nput and an output to the cl osed | oop bus, ?1@ JuL 2006
met hod on the master agent conprising: 1026oupling at |east one slave

agent with at |east two nmaster agents including a first nmaster agent and a

q t ¢ | net wor k for
second master agentdeidinfnifl; 36 fldst d?x%%fl?ﬁﬁme} IMPtd&%g?}h&‘e@HFﬁﬂﬁﬁf Han; asivancedinehe

si mul t aneous communi cations, wherein t
bus pernits B@eseged aad l@Spomlsetthstaereaagﬁlen@ﬂétab'ﬂ&h&b@tﬁﬁt ﬁﬁﬁ%sadg&cerfme

bus to communig d ende t of a clock signal recei ving
a reset conmmand; ggtgl%rrh(agléﬁé’ 3&3 g reset if at |least one of the

master agents is coupl ed 1ftlne®ns da@ GRS tHERGSRd B Huf, d§SPonse to the at
| east one of the master agfsnts is coupled to th access macro then placing

n-1 tokens on the closed! Si?lﬁdétaﬂmeﬂ@ahlqastqnhelavmt al number of master
agents and sl ave agents comruni cating on the closed | oop bus, and wherein
the 20 token is used for conplete roundtrip comuni cation transactions so

SRR e e o oner ot e aat v S e A on o
conprising: 25 at geast oire age’Hf H‘iépj}?&{%doé}ge glogadalpep dyenthe coehoddn ttbe a
cl osed | oop H@@i@nﬁgﬁmtad:mpnﬁngxus in aring network for simnultaneous

comuni cg} i ons; en s designated as a first master agent and

a second nast er ag%?ﬂ mg@g}ggﬁ Slaye agenipyidyattleast o vlastsedgdnaipcluding a first

communi cat i onmstetiagerAnndnNg 86dAQCmh Qe ter, agents. wWith an input
fromthe closed | oop bus 30 and ane()%éﬂltj%‘ht%@ Sg(P ?Oé)sg'b‘gf’bﬁpmlﬁjéletwpﬁefor

i nterface coMpiitansays éoﬁmlﬂlaﬁﬂtm&owhblatmerssmmrltandoastdoﬂﬁmhﬁlcétf&% nl eIl
om a& st one of the nmaster agents

and in respowﬁmnggt&e r
-then testing if the g%tr rom %&1% #FBs ey I}&f’o%a‘fﬁ@epkorathedk@rﬁo coihaeicatet he
token is usefﬁOlﬂéltlntmn@ﬂpen®ntDﬁmnhltksignmommnl cation transactions so as to

avoi d deadl ock on | gsed. | oo 2 0 JUL 2006 26 in response to the
data fromthe cl Ostgge?pﬁ%ar%s&gc?rgﬁa ;oken, then moving the data fromthe

mester 1o the ol okt baee ek A8 GRECIAG o pb DPak QR Aad. Lo SepRqnse o

the data is not a token fromthe closed | oop EE
from the i nfiat*SSMaH 204 &% EspPRssgothe at tﬁastkmleomﬁtbenmaste’r aghiets 64 esigtkd ROoMe

bus; access macro then placing n-1 tokens on the closed loop bus, where n is the total number
of master agents and slave agents communicating on the closed loop bus, and wherein the

20 token is used for complete roundtrip communication transactions so as to avoid deadlock

on the closed loop bus.

9. A data communications network for simultaneous communications
between two or more agents comprising:
25 at least one agent designated as a slave agent coupled to a closed loop
communications bus in a ring network for simultaneous communications;
at least two agents designated as a first master agent and a second master agent
respectively, coupled to the closed loop communications bus;
an interface to each of the master agents with an input from the closed loop bus
30 and an output to the closed loop bus, the interface comprising a plurality of latches for
testing if there is data, and
in response to there being data from at least one of the master agents then testing
if the data from the closed loop bus is a token, wherein the token is used for complete

roundtrip communication transactions so as to avoid deadlock on the closed loop bus;
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in response to the data is not fromthe at |east one-of -the-naster 2\ents
and the data is fromthe closed | oop bus, then noving the data fro J 2006
i nput of the closed loop bus to the outpukeof the closed | oop bus. 10 10.
The data conmmuni cations network according to claim9 further conprising:

an interface on each slave a 1 input to, the closed | gop bus and

an output to the closed Ioopqﬁgés,p%%]egtoiatﬁfeé‘?&a‘%‘émctgﬁﬁqug‘% Pebys| 1§ 2 dpkeny then

|l atches for testing if imovin@the data flatatht medttdrhe tied G158 1'08@%9%&(1 8{sca[r5§1g‘
u om

the slave agent and if there iﬁs data fromthe «closed |oop bus but no
the slave then noving the da%(%l #P8m t he cl osed | oop bus to the output and

if there is data fromthe sl aveeshotisen8tthé HaR e gl tgﬁgrgﬁﬁ%o&eb#gﬁehnggwpus
e pl'u )

novi ng trsle data fromthe slave to the output; wherein
latches tésts if there i Q4R 1BHHE detaofiomithe oipusefitht cipsed ip 620 (1R RMBHA

fromthe slave and in regpgl@%ﬁ)sg(plotog%ql? is data fromboth the closed | oop
bus and fromthe slave then testing 1’ the closed | oop bus has priority

and: in response t B! KFRONSE 66 b datops i srdmavhag [Bast Ohé LY tHERtBOYNE JhSH

data from thgygl; tqg the output and setting the pri rltyto?he
sl ave; and Zgat?ﬁgggglpﬂggggo S?%ﬁﬁngu& Bdm{)vd%aﬁlﬂatﬂge@ tinthiwif thy @osedriosdyy

then novi ngbesie thkaeuipitradithd ¢esesll looebisd t he output and setting the priority
to the c|osed loop bus. 11. The data communications network, according to
claim10, wherein the 30 data further includes control, data and parity

data. 12. The dat al(c OMUTHeC afata0 RS Gl rding tq.claim10, wherein
at | east one of. the conmmunication aél\é%ttllsan? 2&%‘88%1 eagccfrgmﬁ 9 r dping A nfyrber

comput er and*®StPTIS¥%st one of the conmmunications agents is coupled to a

second brand of c form 3s.a heterogeneous environnent.
(R.Liifiil wi 3%‘%;) ﬁgﬁfagzé?’fla%%%?vﬁ et Wﬁg% bpuy B thepelogpsht lgop bus and an

comnuni cat i GWEPUIER srdloscddoay bisn dhetiteefaaé BorbBisiHEETBIAIGNS 1aEhRSG s 0P 0US
i's selected L qul%ugm#pthof bu FS (&onm St n‘%éof W re, reless and
infrared. 5 14. “The data _SSF%‘?? CCRtUS RS [TRgt e slave agesaud ififhere i tath fiofh the
wher ei n t he clskdlm®pdgsriut nockoEase sRie u{)&?g}géﬁﬁg ¥ dfta BBnd BRWoshh ?orgpt bhues to

cl osed | oop, ,bus . and an.output tq the cl
P e outplﬂ ang if tgerees data from the slave but not from the closed loop bus then moving

the data from the slave to the output;
wherein the plurality of latches tests if there is data both from the closed loop bus
20 and data from the slave and in response to there is data from both the closed loop bus and
from the slave then testing if the closed loop bus has priority and:
in response to the closed loop bus having priority then moving the

data from the closed loop bus to the output and setting the priority to the
slave; and

25 in response to the closed loop bus does not having priority then

moving the data from the slave to the output and setting the priority to
the closed loop bus.

11. The data communications network, according to claim 10, wherein the

30 data further includes control, data and parity data.

12. The data communications network, according to claim 10, wherein at
least one of the communication agents is coupled to a first brand of computer and at least

one of the communications agents is coupled to a second brand of computer so as to form
35 aheterogeneous environment,
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| oop bus, the interlace conprising a plurality of I|atches for test'QF,gJIJij 6
the data is for the slave agent and in response to the data being fo tm‘.
sl ave agent then transferring the data 1@7to the slave. 15. The data
comuni cati ons network, according to claim9, wherein the interface to
each of the master 1agent $hé Wath REMmnfRdigAkil ral ity of latches for
testing if thed[d ta js for thegat Ig@é@%ﬁ%@gﬁ!’t%ﬁcgorﬂ@étt&claé’@e%éVhSWéP the
the data is Fi85ed fROPaPus isqselcase froim algrotipeofgte coAgQieSof WARD v@{;g%% ng4t he
data to the gaifrakgast one of the master agents. 16. A conputer readable

medi um cont ai ni ng progranm ng instructions for sinultaneous conuni cation
over a closed |oop bus, the nmethod on a nmaster agent having an input and
an outputsto the cjposed 120 tbus t he Erogram‘n’ ng instructions 20

conpri sing: coupling at 18233 SREMUNIGIHORS RGIWOM, tapcrding dastlaitnaB, whatier the
agent s i ncl udaveggentfinclades: mast er agent and a second naster agent on a
closed loop bus in a ripng network for sinultaneous conmunication, wherein
the simul taneous ABSRRERPIBAS ipputtfiem e clopwl lobp Sus wad @f ol iPhhe iRed
mast er agentisoRBas, tthe; . he..bus co nicate 25 at one tine
i ndependent of@a cl E%(rﬁ_%?a\géggg?l%gélgg%vé%ahgy 28 C%%ﬁ&g ddhefatn g frg thé t er
bei ng reset sfave agentend in msporsk te tie dueshetnig fog ehy §a‘iesag‘é9ﬂjﬂﬂleﬁﬂalt1§?ex?iqg tl?ecc?a]as S
macro ang in,ppspRRse to the at |east one of the master agents is-coupled
to the access macro then placing n-1 tokens on the closed | oop bus, where
nis the total nunmber 30 of master agents and sl ave agents communi cating on
the cl osed | oop bmg, ang erein the token is used for conplete roundtrip
conmuni cati on trandacti ORS 983 commenigasions) ngerenak oadcording tahelaith @S @hele@O phddUS .
17. A conpuimérficeas aidheoMBé 4 Rl rammong instructions for 35
si nul t aneou c(grm,uni cation OV%F%E%FOQEQ&I%@%%% plﬂ"?f’élt}”rﬁ{r{i‘ epiPr desting ifer
agent [R\ . [HP1gia is for the ableggtone of tHEGWasRerGigdnth aRd@FGhe 8ath 3/ od 9hee Al 1L43PHe ANd

coupl i ny at "eehBi® RIS ATRIHR e BB 8t Othes st agaist 5 1 ncl udi g
a first master agent and a second naster agent on a closed |oop bus in a
ring network for 65 si myl t aneous comuni cations; determning if there is
data fromat | eas% “one ‘O PRBChEable sppshinmg contathing progeameming instatctiofy o t he

at | east onemoitadeoes rBSIRMIQAEEATVet RENLRAT fo8h 9 Ld §sting i f the data from
the closed |oop bus is a token, wherein the pBulI e ERHddon s mafier agent
aviig an mput and an output to the closed loop bus, the programming instructions

20 comprising:

coupling at least one slave agent with at least two master agents including a first
master agent and a second master agent on a closed loop bus in a ring network for
simultaneous communications, wherein the simultaneous communications on the bus

permits two or more of the master agents and the slave agent on the bus to communicate

25 atone time independent of a clock signal;

receiving a reset command;

determining after being reset if at least one of the master agents is coupled to an

access macro and in response to the at least one of the master agents 1s coupled to the
access macro then placing n-1 tokens on the closed loop bus, where n is the total number

30 of master agents and slave agents communicating on the closed loop bus, and wherein the

token is used for complete roundtrip communication transactions so as to avoid deadlock
on the closed loop bus.

17. A computer readable medium containing programming instructions for

35 simultaneous communication over a closed loop bus, the method on a master agent
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token is used fior conplete roundtrip commrunication tra?safﬁiegztzo$?ZW$Fﬁ@
' o o] e
o avoi d deadl ock on the closed | oop bus; in response
Llosed | oop bus being a token, then noving&he data fromthe at IEastfon;
of the master agents to the closed |oop bus and discarding the token fro

' i fromthe
cl'osed Toop bus. 18 Fhen cAd hORRctol e MFsibbh B, B PieRiiarne) bvaistpooy
bus, .15 then novin ne
glugs;ag 'ltﬁgpoulfj’ﬂ’ﬁ?ns‘ﬁg: the closed | oop bus; wherein in response to the data

is from
i h e of ,the master agents and the data is
(he closed | oop.bus - FHER e oHGar s o FAE NS pcomspin Bumgortn
| oop bus to tR@sisumpett wil 4 kecondomeder g@Rt bUSa closdd 100p b&é“a]riﬂg( hatworid 25X

doc: TC I X 5 simultaneous communications;

determining if there is data from at least one of the master agents, and if thefe 1S
data from the at least one of the master agents then performing:
testing if the data from the closed loop bus is a token, wherein the
token is used for complete roundtrip communication transactions so as
10 to avoid deadlock on the closed loop bus;
in response to the data from the closed loop bus being a token,
then moving the data from the at least one of the master agents to the
closed loop bus and discarding the token from the closed loop bus; and
in response to the data not being a token from the closed loop bus,
15 then moving the data from the input of the closed loop bus to the output
of the closed loop bus;
wherein in response to the data not being from the at least one of the master
agents and the data is from the closed loop bus, then moving the data from the input of the

closed loop bus to the output of the closed loop bus.
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