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LAN i s TokenBdikggoyndE&E th80wvehtixet wor ks. The Et hernet network is nore

wi delly depl oyed, because it 30 is typically |ess expensive to deploy.
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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

based on the control of the tokens.



based on token passing, for higher shared bandw dth, and avoids collisions
based on the control of the tokens. W) 03/063424 PCT/ GB03/00127 2 These
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comuni cations. Accordingly there exists a need to provide sinultaneous 5
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| ong tine due 19 the e R telnged i stan cating units.

Accor di ngly *tHere xPsT 2 hedd "4 n%ttlsfoﬁroa'ﬁ S Sﬁﬁ’i"iattan?‘f at pernits
si mul t aneIERksRLPTat iAsasMrbEe IseFhg part of a LAN. 25 DI SCLOSURE OF THE
| NVENTI ON Briefly, according to the present invention, disclosed is a
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co ni cation__over n a rraste 4sl ave ent anol gxt Each
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cannot Sts% egglfgeq:ue%{ a com u%er IR 1calq ent Ieg:gealt\égsusaintgo%%f romthe ring
and it has a t er’ agent renove he 't oken from
t he2% i ng %ﬁwaltaneously w1th ot er computers however the communications can take a

long time due to the extended distance between communicating units.
Accordingly there exist a need 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 communicatiomn

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
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.

40 When 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



issues its request. The token is not put back onto the ring until the
mast er agent receives the response to the request fromthe designated

sl ave agewD.o3Mbxe4 i s, the token tine slot is used for a ceapiGros/00r20und
trip transaction, rather than sinply the sending of a request or response.
40 When the sl ave agent receives a requést, it generates the response and
puts it on the ring as soon as it is possible, wthout waiting for a WO
03/ 063424 PCT/ GB03/00127 3 token. The present invention, using the
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15 Preferabl he output or |f dvance line is

IS
assert ed “ﬁlﬁ‘dg’i ftotthtﬁr 8“? §‘n?\odlﬁ‘é?réhﬁ% tflﬁ “FGE Ut ore Hus‘ad%%clé Hrndars is

assert ed toheh toket drah igetihve, sthep wividettdendatianfrdnf thehdppuy of ddeabysr ben t he
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met hod fugthen GRS 588 &mhétb%e wthg%«@m QNG fud he master agent is
cou Ied to an access nmacro and it the master agent Is coupled to an access

mact’o, then when the bus is initialized perform ng the step of placing
t okens on t hePbeferabherlé these nigxiondataombeie ofitRuskens fom eheardsgslinge set
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number 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 the total number of slave
25 agents less one. Aptly, the method further comprises the steps of
receiving a reset command; determining after being reset if the master agent
is coupled to an access macro and if the master agent is coupled to the
access macro then placing n-1 tokens on the bus, where n is the total number
of master agents and slave agents communicating on the bus.
30
According to a second 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.

35 According to a third aspect, there is provided a method for
simultaneous communication over a bus which couples at least one master
agent with at least one slave agent, the method on a slave agent having an
input and an output to the bus comprising the steps of: determining if there
is data from the bus or from the slave and if there is data from the bus but

40 not from the slave then moving the data from the bus to the output and if
there is data from the slave but not the bus then moving the data from the

slave to the output; determining if there is data both from the bus and the



of master agents and sl ave agents conmuni cating on the bus. 30 According to
a second aspect, there is provided a conputer program conprising program
code neansoadagised to performall the steps of the aboveproetdBadonhen said
programis run on a conputer. 35 According to a third aspect, there is
provi ded a nethod for sinmultaneous comfuni cation over a bus which couples
at |l east one naster agent with at |east one slave agent, the nethod on a
sl ave agent having an input and an output to the bus conprising the steps
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t 0 perf ordBogk|mdthed sinepss0f plrgrambeveutehhodtonpetersai d programis run on a
conputer. 15 According to a fifth aspect the present invention provides a
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20 input from the bus and an output to the bus, the interface comprising a
plurality of latches for testing if there is data, and if there is data from
the master then testing if the data from the bus is a token; if the data
from the bus is a token, then moving the data from the master to the bus and
discarding the token; and if the data is not a token from the bus, then

25 moving the data from the input of the bus to the output of the bus;
wherein if the data is not from the master and the data is from the bus,

then moving the data from the input of the bus to the output of the bus.

According to a fourth aspect, the present invention provides a data
30 communications network for simultaneous communications between two or more
agents comprising: at least one agent designated as a slave agent coupled
to a communications bus; at least one agent designated as a master agent
coupled to the communications bus; an interface on each slave agent with
an input to the bus and an output to the bus, the interface comprising a
35 plurality of latches for testing if there is data from the bus or from the
slave agent and if there is data from the bus but not from the slave then
moving the data from the bus to the output and if there is data from the
slave but not from the bus then moving the data from the slave to the
output; wherein the plurality of latches tests if there is data both from
40 the bus and data from the slave and if there is data from both the bus and
from the slave then testing if the bus has priority and: if the bus has

priority then moving the data from the bus to the output and setting the



the master then testing if the data fromthe bus is a token; if the data
fromthe bus is a token, then noving the data fromthe nmaster to the bus
and di scapdBghe token; and if the data is not a tokenPCm@BoBioel2bus,
then 25 noving the data fromthe input of the bus to the output of the bus;
wherein if the data is not fromthe master and the data is fromthe bus,
then noving the data fromthe input of the bus to the output of the bus.
According to a fourth aspect, the present invention provides a data 30
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has priority then Vi n%t e data fromthe bus to the output and setting
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communications bus as described above; and at least one agent designated

as a slave agent coupled to the communications bus as described above.

According to a sixth aspect, there is provided a computer readable
25 medium containing programming instructions for simultaneous communication
over a bus coupling at least one master agent with at least one slave
agent, the method on a master agent having an input and an output to the
bus, the programming instructions comprising: receiving a reset command;
determining after being reset if the master agent is coupled to an access
30 macro and if the master agent is coupled to the access macro then placing
n-1 tokens on the bus, where n is the total number of master agent agents

and slave agents communication on the bus.

According to a seventh aspect, there is provided a computer readable
35 medium containing programming instructions for simultaneous communication
over a bus coupling at least one master agent with at least one slave
agent, the method on a master agent having an input and an output to the
bus, the programming instructions comprising: determining if there is data
from the master, and if there is data from the master then performing the
40 programming instructions of: testing if the data from the input is a
token; if the data from the bus is a token, then moving the data from the

master to the bus and discarding the token; and if the data from the bus



15 a plurality of latches for testing if the data is for the master agent
and if the data is for the naster agent, then passing the data to the
master. Woamomeidng to a fifth aspect, there is provi ded aPdatGBo3/00127
conmmuni cations network for simnultaneous conmmuni cati ons between two or nore
agents 20 conprising: at |east one agent6 designated as a nmaster agent
coupled to the communications bus as described above; and at | east one
agent designated as a slave agent coupled to the conmunications bus as
descri bediahoves tAr&nr dhe mboiry Shxldataspentthd hefe bs t[MaONJdZiEd theCcoOnput er
readabl e .23, Ui GA0! Ahiak0G, BEOGABINGal A EHS] 1A0SEOL: ShEWHABEOHS
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nunber of nMaStBle pgeRht agEEHS onawidl Slavee agedtibea O BFLWC at | xam@e bhg,,bus.
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40 programmi ng instructions o? testing if the data fromthe input is a

token; if the data fromthe bus is a token, then noving the data fromthe
master to the HGs Hhdsdt §é‘a‘?kdidh@rtaﬁé>ftBk@?ke‘arndli‘fs'itfﬁ%eddaﬁ a&rf emmPiaetbus WO
03/ 634 24nRCIdtGB3T @6drh1 6 idefimeti; a t oken, then noving the data fromthe
i nput of the bus to the 'output of the bus; wherein if the data is not from

t he master an the dat a ro bus en nmoving th a fromthe
ot S ha e T3 IR 1dghe et gt 4L e B B B PR
DRAW NGS Ipfericeskefiverndist P‘éfh apf |9 AT theviedcrahed, 2 Bys vty Agtnteganpl e

only, wdlaveeigenence to preferred enbodi nents thereof as illustrated in
t he,g fol l owi ng drawi ngs, in which:

FIGs. 3 through 9, are a series of logical diagrams illustrating
simultaneous communication for an exemplary time period TO - T6 for a ring

network topology of FIG. 1;

25 FIG. 10 is a flow diagram taken from the perspective of the L1 latch

of a Master Agent, on the previously described bus or ring; and

FIG. 11 is a programming flow diagram 1100 for a Slave Agent.
30 DETAILED DESCRIPTION OF THE PRESENT INVENTION

Glossary of Terms Used in this Disclosure

35 AGENT - a set of data communications logic which connects a requester

(master) or 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

40 this invention for a closed loop BUS topology.



10 FIG 1A is a block diagramof a typical Token Ring network illustrating
two Master Agents and two Sl ave Agents; FIG 1B is a block diagramof a
packet, iwbustsated as an exanple of 15 how data and contrCcalGBs/o0efi ned;
FIG 2 is a logic block diagram illustrating an enbodi nent of an

interface between the bus and an agent, "whi ch may be a Master Agent or

Sl ave Agent; 20 FIGs. 3 through 9, are a series of |ogical diagrans
illustrating sinultaneous conmunication for an exenplary tine period TO -
T6 for a HETEGOGENeUSWOI Ketwi®b agisedf orFbGaindhra@roht &xmihd Hasamafd ama di agr am
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commauni cations |ogic which connects a requester (master) or responder

(slave) tgga- cmt;ygh Gatd %%wéﬁbr(tﬁq) BUS grguﬁMoEe &{pugé&ugngfas%a%%ealsed to
transmt dat ntro between two nddes ﬁ is_used

i nter changeag%lﬁst W4th %hatr(?r?nﬁmﬁ@lcﬁmm%cf‘moéls VA EPAFYPHT2AY cF5EEd | oop
BUS t opol ogy Fhe\@egS1 1368424 aPESatBO3/GOIXE °F HETERGLENGUS smaidt wor ks based
on st andar dsgeeifaphin Aged atdne:@ampnd] wstfihwad efiEnde bhatasguseduallyGotmdn by

di fferent produeh,Spad QHﬁllc%Hc%M di tJA@Q‘sIt%rQ&emEHﬂ Gate H’MrEE' ﬁagg}mﬁnhﬁyf The
| nt er net |tseIIL an ero eneous, networ k l; AN - Al ocal
area networ k™ Kl’ﬁ?e Comﬁu'berrouf)erﬁf ég‘rﬁ?ﬁ AIFFVREE BRY a18d° PelifRe® Fift
share a conmm®Bh ‘deRmifeeat (fonserampee and Etylﬁl“%alleltyo%apé maplieas EhoiAeeds of a
si ngl e processalseds ek vetampid hiin én $oBi net@gaayr aphi ¢ area (for exanpl e,
within an office building). Usually, the 10 ser ver has applications and
datp St onAdset DAk AR ShRked. LN SOMIPN. Aty ML) PLEISOTRHLEL 4SS Seadh | 002!
and consumes responses. A master connects to the communications fabric

through a Master Agent. Slave: A communicating entity, which consumes
requests and produces responses. A Slave comnnects to the
communications fabric through a Slave Agent.
20
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.
25
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.

30 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 signal. 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

35 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
40 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



or three users (for exanple, in a hone network) or many as thousands of
users (for exanple, in an FDDI network). 15 MASTER / SLAVE - Master: A
comuni caworg/oextd ty, which generates requests and consumeI/GRIsponses. A
mast er connects to the comuni cations fabric through a Master Agent.

Sl ave: A communi cating entity, which cofsunes requests and produces
responses. A Slave connects to the comrunications fabric through a Sl ave
Agent. 20 RING - a closed-loop topology that fornms a logical ring. A Token
Ring topol ogyofdiolsle LOGH G8hnddrAgvdidt oMaspédidicablse rkmy @ub . f sacist ar

t opol ogy, w th, tral A I pg.;59pol j LGerid, 1S
pol ogy B oLeN LRl Ll and LEUS! DL, 1995 %ﬁg&%%%_%%ﬂ% ridg

easier to plan arlglnstall a star topolo%/ﬁ. 2 _ s a conpl ete
send and recéFVEYPENPIRYIGH FPoMPE NEBREST WfERt CovdF Thé 77 1§ Br9BusS
conpri sing b&eh secpedruedtbrind descespidnsect Ahe Jegheolagents daprrdbedthgiowa
request. 30 SI MULTANEQUS - conmunications on a bus in which nore that one
AGENT ei t her ster Agent aor Sl ave Agent, comruni cates_ at the same tine

i ndependent  of P& otR CETYHSR . T CBRT rHE CHMERNTUESE NS TBLR EneP SPfich™8nous.

The comunication occurs between two or nore agents coupled to the bus so

that a request of i I iNg pund-t L Y of 35
the bus. TOKEN ARG RERTRIS ™. “oron i g Horork o aerobd "o B Phdrlor i

(LAN) in whi c3FPaY | freBfmpiiér grayr ecnsdAhertt 64Oy ehanghee 6r Ostar t dpoflryy and
a binary digitokenrbitoken pasiengraehedr®l issdisecth imassdgdeand @ pepiaatidnhe 40

col lision of dafa:patwesn tyo.geaputers that want to send nessages at the
sane tinme. The Token Ring protocol is the second nost w del y-used protocol

on | ocal area networks after Ethernet. The | BM Token R ng WO 03/ 063424
PCT/ GB03/ 001273. thepfodnecod thed dx@amanet apdaicd sng:rc_si;m,e s@eetitied. asf kEEE
802155 Bot h Wo%@@a‘%'ién age% U&E‘ag atnqsaghee Vggl.ying. JI:Tc])nl %rf t-L?emés%EgEe?(g%' 5 Token
Ring technology provides for data transter rates of either 4°%r 16
megabits per SB¢ThdRe ASPres faeB dtrptiags 31 EhIeEcHifo PSP Packiésc?i bed
below. 5

4. when the frame gets back to the originator, 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 as 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 connotes 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 (Ml and M2) and two Slave
35 Agents 104 and 108 (S1 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 port 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



1. Enpty information franes are continuously circulated on the ring. 2.
When a conputer has a nessage to send, it inserts a token in an 10 enpty
frame (thve ogmy34eonsi st of sinply changing a 0 to a 1 in trha/dBsem2bdit part
of the frane) and inserts a nessage and 2 destination identifier in the
frame. 3. The frane is then exam ned by %each successive workstation. If the
15 workstation sees that it is the destination for the nessage, it copies
the nessage fromthe frame and changes the token back to 0. 4. \Wen the
frame getso backs tats hader icgi aaly@es. isssseietet hatnt et BN is apabegnbehanged

to 0 and Hhat rwﬁtg‘elsﬁagﬁotfa@sdﬁ@%tcméﬂ oansh 20, L 69@' vseqmpéétaaer@%vgétet he

nmessage fromthe frame continues to cir as

frame, redfy ¥ 68“?][ gk'gkherbﬁf te? iTo)s @?a?%lﬁﬁaW?é‘nof tdaﬁésb’e‘fsr’ria?szs&@% ct°8t§

25 WAN - Rigsde2armed dhepgdrae) issnat gdogrimshie dibleytetichpegssof the present

t el ecomuitiveaticons network and the term di stingui shes a broader

tel ecommuni cation structure froma local area network (LAN). A wi de area
network may be privately owned or rented, but the termusually connotes

t he i ncl ustegmiewoof pRdltpeol shar ed user) networks. 30 Ring Topol ogy and
Packet Definition FIG 1A is a block diagramof a typical Token R ng
network 100 id kysidaat Tdx@nt MmgMasiwebk AgeRt %ast 02/ Aalde Hynf Momateh MR)nand t wo

Sl ayg 35 fég%;s% ;Oﬁas%@g %ﬁﬁt (S mesz)newag cgfeguwllyowﬁéaelprh%ge{ﬁe

i nvention. Each 106, and Is_connected by a serial or
paral l el 1§ 0r2s ?’?ﬁb t.hL‘idlorWstT@FerA&éﬂ? pfo'i‘bcfll PN ReCt-BETS ra6?n f9ygral

par al | el depPagturpg fgom peg moimad tekrh psotesabected to the ring 110 at port
114. 40 FIG 1B is a block diagram of a packet 120, illustrated as an
exanpl e of how data bits 122 and control bits 124 are defined, according
to the pres@ntoPAvEHP 652 FRMEhFEIRAbolitnEaTtert MErdal e pERk St 09 25 PYS shown
WO 53/ 06342 4oihGTEE GRD B0 B2 FequRst Cartdiea Géeshbhse md@,av@rAg&nby&aeﬁot Asapeiat ed
with each bytgdss. a parity bit. This results in a total data bit width of
72 bits. It is inportant to note that the total nunber bits and the

al l ocation of data bits 122 and control bits 124 may change and is not

i mting d owhdie at @t NHfenof rdcBevdd @S€dKen from the ring and it has a pending

request, the Master Agent removes the token from the ring and issues

20 its request. The token is not put back onto the ring until it receives
the response to the request from the designated 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.

25

® When 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

token. The token is used by the Master Agent to initiate a complete

round trip. The token used by the Master Agent reserves space for both
30 the request and the response.

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

Agent Interface
35

Turning now to FIG. 2, shown is a logic block diagram, illustrating
an embodiment of an interface 200 between the bus 110 and an agent (102,
104, 106, and 108), which may be a Master Agent (102 and 106) or Slave
Agent (104 and 108). A L2 latch 202, is connected to the previous agent
40 (not shown) at port 112. It receives the control and data information in

the packet 120 wvia lines 210. Once the control bits 124 is latched in the



5 invention. Overview of Protocol A typical Token Ring network with

Mast er/ Sl ave Agent conmunicating 10 devices, a Master Agent can issue a
new r equewD dnb3g2zanhen it has the token, as with the nornmelCTiGBM00RTNg
protocol. However, there are several degartures fromthe normal token
protocols. A round trip is a round trib froma Master Agent over the ring
or bus 15 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 pendheaigTsr aQeesiTo b&el) Vast eighjent deamDhex therbaken txom the ring
and !ssu%e%@oast ag&ecquﬁ?é -sh%-xb}ﬁ .tszlﬂfe@igfomgt,%atedm% a{lttgetslfg%emigg utntl !I'h:'at
recei ves e yespo o_the reques romt he designate ave Agent .

is, the cioéll%?lf %lg%ar%?o%n iLé Wé q'fl%ertkﬁr ctg‘ﬁst@toéfa';reguﬂ%Fat rllspgotrr SR 2T TN,
rat her t R -sthpltyithéheeRary) bits 1ReqiresPawiedr @sonste LThiaschafitdgia
dead ock liyepzrms &bt gratédsdng 181 ohid agedthe Thlavdes¢EspONIe. r&zivilientt he

Sl ave Agendntt&C@:iVEIA dRAUESEs £bi BePelRhes the response and puts it on
the ring as soon as it is possible, without waiting for a token. The token

is used by the Master Agent to initiate a conplete round trip. The token
used by the Mt ke Rgent hresEripeRatdgace PErPWoPh t30he Héryg ddestheand t he
response.infhbaribhars onescho&®noceie he Citcbutmt bpghentd heteh rgeaisiagytid ne.

Agery | ntRLhags o35230UT Bhid0 s RAWNE i drl G BwrnSOWRedcheda | RELCHRY BEK dbagr am
illustrati ng %n §€gglgl|srriesng of an int erface e2 0/ bet veen t he lgus 1%geand an
agent (162" 104, 18 Shd “HOST™PWHTRR FaS TR MESEEr® AgeHt SER2*8Rd 106)
or Sl ave MaAgentrIen D4 14ARnE0BIE) RresEnfatic s 2tken| Rackofidc B oottherptvi ous
agent 40 theobushown)usabg poetsahd2patht 23 @Cehiveebtreibedntteot ranzai tkaitng of

i nformat iQRetd ahBQRACKRL drdD Vi & 1bi 9@%0214-01-14% Lhegepptrol bits 124 is
| at cshed in the WO 03/ 063424 PCT/ GB03/00127 10 L2, the CTS (C ear To Send)

21Zsignal is sent back upstreamto the previous agent (not shownzl. A

agent it is presented to the L1 latch 204 using connection 226. The L1
latch 204 will pass information that is not identified for this agent.
This is accomplished by presenting this information on to the bus 110 via

20 path 214 at port 114 after the downstream agent’s L2 (not shown) presents
a CTS signal 216 to the L1 latch 204.

If a sending Master Agent received a request back from the bus 110
with out being processed by another agent, the sending Master Agent may

25 retry, or do a timeout and try again later.

Data Flow Around the Ring

Turning now to FIGs. 3 through 9, shown is a series of logical
30 diagrams illustrating simultaneous communication for an exemplary time
period TO - Té for a ring network topology 100 of FIG. 1, according to the

present invention.

A labeling convention for each alphanumeric from the left-to-right,
35 where # denotes a place holder for FIGs 3 - 9 is as follows:

1. the first number is the number of the figure e. g., 3#### and S####;

2. next, the alpha numeric is the type of agent and it’s number, where

40 M is for Master Agent and S is for Slave Agent, e.g. , #M1l## and
#S24##



control bits 124 in L2 as to whether the associated data is for this agent
200. If it is, the control bits 124 are passed on to the L3 latch 208 via 5
| i ne 228 woro3psxaeessi ng by this agent. This described thepcammsogiong7 of
control bits and data bits for this agent . If the agent has information to
be put on to the ring 218, the |nforrran|on is presented to the LI latch
204 by the L4 latch 206 using the 10 connection 230. This information in
turn is presented onto the bus 110 at port 114. If this is the conpletion

of a send /3refgkYeHeOuRhal ki Rort 8 ac MAST §ha AGENfurks 02, 2R, %Q‘ééh Ruessnt s
it's token back (not shown) out onto the bus 110, using the same path

230. This des@Fb¥ti*the transmitti ng of control and data onto the bus 110
at port 114 f ribm eablagemtenclduk Hasesdapdathablgms as eailyed byet,he L2 | atch

202, is nak-for Thdisrsagaat nl..ln{beirslspEﬁéQri%@ﬁie thmlEéle the na;z@hmagélr usk ng
connect i gg.b%?s‘s othn-Fe Umnec@&&%q & While 9915 EfPrw%'%Eéroﬂg Qtat és ”Ot

identifi IS 1S acconp prese

i nf or mat it6h %fﬁ“’?o“feﬁé bt - 140 20f 120" p: fiﬁn‘?f& BopoPt 194 APt 1t°’h%
downst r exabbgydmpm FIG2 ‘(fn@astsetmmntpﬁe(wmso sdad Bgsnygrral(s216 to the LI

| atch 204. If a sending Master Agent received a request back fromthe bus
110 wth out being processed by anot her agent, the sending Master Agent
nmay 25 rTére\EO0 or do a timeout and try agai n later. Data Fl ow Around the

Ring Turning RewrkOndtGSrid hraugh Qe SHOWRiAS adeS bES Bk 1R Cal 30
di agr ams 1&1!:&1%%&1%1@&6199 éébrfgét %@egtlé Emgfﬁ%tgl gé‘] Tf-& %n| J?J?(ngcc%eaﬁgl hav

period TO - aring netwo ngtothe
present |3H§'ér?te?6r?°wﬁ\r?%b‘8l ‘i"h&al%ﬁ\?@ﬁt’ieéﬁ &es%%dﬁlé}a&ﬁéﬁ%ﬁ’élll WPEPfithe
| ef t -t O- tPkdrts. WiBHewhekwe tie donal esmbepléceingobgiertsf om FhiEs e3ampl®, | theas

foll ows: ai:e 4 &Qné idgShe HUADES 108, t136, UKD )0Eo iR LA 8WLE Rumb&r or38didHhsand
BH#HHH, ﬁg& ,the alpha nuneric is the type of agent and it's nunber,
where for Master Agent and Sis for Slave Agent, e.g. , #M## and
#S2## V\D 03/ 063424 PCT/ GB03/00127 11 3. next, the label is for a latch L
and t he nunbeMassert dgentat ‘ch L##3M121, L3 3M1L3 and L4 3M1L4 are all blank. L2

3M1L2 has a—token, labeled T1.

20 Slave Agent 1’s L1 3S1L1, L3 3S1L3 and L4 3S1L4 are all blank. L2
381L2 has a token, labeled T2.

Master Agent 2’s L1 3M2L1, L3 3M2L3 and L4 3M2L4 are all blank. L2
3M2L2 has a token, labeled T3.
25
Slave Agent 2's L1 3S2L1, L3 3S2L3 and L4 3S2L4 are all blank. L2
352L2 is also blank. There must be one fewer tokens than ring agents

circulating on the bus 110.

30 Time T1
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 simultaneously to their individual control by pulling in the

given tokens and placing their request on the bus 110 as described below.
35

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

® L1 4M1L1l has the request Ml: Read S2 in its register.

40 ® L2 4M1L2 has a blank in its register



and ###L3 The cabl e nonmencl ature has six place holder as follows, i.e.,
###-##. The first the nunber is the figure nunber. The next nunber are 5

| abel s ofwoheneamnect ed agents where "M is for Master Ageot/Gsedoi? is for
Sl ave Agent, ###-##, and the "-" denotes fromto, e.g. 4M2-S2 is a cable
fromFIG 4, Master Agent 2 (M) to Sl avé Agent 2 (S2). Time TO 10
Referring to FIG 3, shown are four ring agents and the four

i nt erconnecting cabl es At this time defined as T-0, the ring agents have

j ust been, pouepgd,up. O F plggg r&gﬁgteﬁeset initializes n-1 agents with
e tota nunber

tokens. Where n is t ring agents. In this exanple, there
are 4 ring agemss(dd2a didk D6rs anrdidf) so the maxi num nunber of tokens
15 woul d be 3. Master A?ent 1's L1 3ML1, L3 3MLL3 and L4 3MLL4 are all
blank. L2 SMISPASE 3. Bk ERCeIEReTied "T 5K Rt mREeHE t12%e ARY 35101, L3
3S1L3 andr9aaegsl | gheyedorgd bl ank. L2 3S1L2 has a token, | abeled T2. Master
Agemt 2's L1 3M2L1, L3 3M2L3 and L4 3M2L4 are all blank. L2 3M2L2 has a

t oken, Iabel ed T3. 25 Slave Agent 2's L1 3S2L1, L3 3S2L3 and L4 3S2L4 are
all blank® [2 45383825 §hg 2ot Pi%Anke FReTEOLAI&T be one fewer tokens than

ring agenys;,cidigyliatd ngl%ﬂktl(]. Eysre%}g S0 Time Ti Turning now to FIG 4,

shown are four ring agents an e four interconnecting cables. At this
ti me defidedsasils lhast heoMast B idgarbsstdrave reacted sinultaneously to
their individual control by pulling in the given tokens and placing their
request dch Lhet3bs MeBOadslaghsior iibedebedtow. 35 Master Agent 1 pulls in the
Tl {pken and pI aced the READ S2 request on the bus 110 Therefore: L1

AMLL1 has the est : 2|n|tsre|ste 2 AMLL?2
bl ank in |ttsl regl S eenrt %%‘a@ 'glg?gzllfl Is&ﬁ'/TéBﬁ gipli Su ché 7eied REnd

S1 on the bus 110. Therefore:

¢ L1 4M2L1 has the command M2: WRITE S1 in its register
15 ¢ 1.2 4M2L2 has a blank in its register
® 13 4M2L3 has a blank in its register

® 14 4M2L4 has a blank in its register.

Slave Agent 2 has not received any tokens and therefore:
20

¢ L1 4M2L1 has a blank in its register
® 12 4M2L2 has a blank in its register
® L3 4M2L3 has a blank in its register

® 14 4M2L4 has a blank in its register.

25 This completes the description of T-1.

Time T2

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

bus 110 agent.

Master Agent 1 has received blank information from the Slave Agent 2

35 agent. Therefore:

¢ L1 SM1L1 has a blank in its register



L3 4MLL3 has a blank in its register L4 4MLL4 has a blank in its register
Sl ave Agent 1 has received the T2 token but cannot initiate any requests,
t her ef or ew033/0634241S1L1 has the T2 token in its register PC2/GESRlR12has a
blank in its register L3 4S1L3 has a blank in its register L4 4S1L4 has
a blank in its register. 10 Master Age?ﬁ 2 has pulled in the T3 token and
pl aced the request WRITE S1 on the bus 110. Therefore: Li 4ML1 has the
command M2: WRITE S1 in its register 15 L2 4M2L2 has a blank in its

register '—%2%%§ #12s . &,hank, P i f3; LG ster L4 4M2L4 has a blank in

its register ave Agent 2 has not recelved any tokens and therefore: 20
L1 4M2L1 shassasmibaniasi B Bilask I 2Qiisé egisdez 4M2L2 has a blank in its register
L3 4M2L3 has a blank in its register L4 4M2L4 has a blank inits

regi ster.® 254 &4 dovph drleégkt e ideswesiptdron of T-1. Tinme T2 Referring to
FI G 5, shown are four bus 110 agents and the four 30 interconnecting

cabl IS efl ned as us, 11 a t
conp et ed a%?rané ™ Ssi ohas fther ; l'iz';ir'ladlu\llt:% 2r*Fon omg?ﬂ? %atSE %3£ bus 110
agent. MAI8F: AFEnts repds fPéc%}e\/é%l"tbFafHWnF?ﬁthﬁfa‘fﬁcéﬁ fém emeast dfenHAgent 2
35 agent .fokhehief eteve AgéntSMilkereliase:a bl ank in its regi ster WO 03/ 063424
PCT/ GB03/ 00127 13 L2 5MLL2 has a blank in its register L3 5MLL3 has a
blank in its register

® L1 5S1L1 has the command M1l: read 82 in its register

10 ® 1.2 5S1L2 has a blank in its register
®¢ I3 581L3 has a blank in its register

®¢ 1.4 5S1L4 has a blank in its register.

Master Agent 2 has received the information from the Slave Agent 1

15 agent. The information is the T2 token. Therefore:

e L1 5M2L1 has the T2 token
® 1.2 5M2L2 has a blank in its register
¢ 13 5M2L3 has a blank in its register

20 ® 1.4 5M2L4 has a blank in its register.

Slave Agent 2 has just received the information from the Master Agent 2

agent. Therefore:

25 ¢ L1 532L1 has the M2: Write S1 in its register
® L2 582L2 has a blank in its register
¢ 13 5S2L3 has a blank in its register

¢ 14 5S2L4 has a blank in its register.

30 Time T3

Referring to FIG. 6, shown are four bus 110 agents and the four
interconnecting cables. At this time defined as T-3, the bus 110 agents
have just completed another transmission of their individual content to

35 the next bus 110 agent.



L4 5MLL4 has a blank in its register. 5 Slave Agent 1 has received the
information fromthe Master Agent 1 agent, and is ready for the next
comuni cawoan/o63sed e. This command is not for this Sl ave ARgaraBo3bberef ore:
L1 5S1L1 has the command ML: read S2 in jts register 10 L2 5SlL2 has a
blank in its register L3 5S1L3 has a blank inits register L4 5S1L4 has
a blank inits register. Master Agent 2 has received the information from
the Slave Agent 1 15 agent. The information is the T2 token. Therefore:
L1 5M2L1 hagattre Aeritokeims k@c5NVBE Zhkasasaebl myekit i N cobwsandegd Sireéte s1L.3 S5M2L3

has a bl afilsi SorinkSa r@IhSt @or Bl s MdbrabPdsnbasmarbiaak in its register.
Sl ave Agent 2 has just received the information fromthe Master Agent 2

agent. Therefore: 25 L1 5S2L1 has the M2: Wite Si inits register L2
5S2L2 hase arblankiithel tautagiMd:etiride3sbS2L Brhasgastalank in its register

L4 5S2L4 has a blank in its register. 30 Tine T3 Referring to FIG 6,
shown ar e® f BaréM3t3- pp02 Rfenk sirambs tuegifteyr i nterconnecting cables. At this

time define - the bus 110 agents _have just conpl eted anot her
transmi ss o%g%?“gﬁgﬂars ?ﬁbia\?}%dlunallt%grﬁ%srﬁerto 35 the next bus 110 agent. WO

03/ 063424, PCI/ BB/ {0312 128 MaStEI-0080L .1 has received the Master Agent 2
command to wite Si. This conmand is not for this Master Agent. Therefore:

L1 6MLL1 t hE'EEhEsE Wehasawrresdved Rlgnk tigfpepitdprr ThgrefogegMIL2. has a bl ank
inits register L3 6MLL3 has a blank in its register L4 6MLL4 has a

bl aﬂ}( injti (rjﬁ%q'iter. ;}Iave Agent 1 haks recei ved bl ank information.
K )
Thetefore: 1 ii B&17 PIRAS A BFAARITHFts register

® L2 6S1L2 has a blank in its register

® 13 6S1L3 has a blank in its register

® 14 6S1L4 has a blank in its register.

15 Master Agent 2 has received the Ml: read S$2 command. This command is

not for this Master Agent. Therefore:

® L1 6M2L1 has the Ml: read S2 command in its in its register
® 12 6M2L2 has a blank in its register
20 ¢ L3 6M2L3 has a blank in its register

® L4 6M2L4 has a blank in its register.

Slave Agent 2 has received the T2 token. Therefore:

25 ® 11 6S2L1 has the T2 token in its register
® 12 6S2L2 has a blank in its register
® L3 6S2L3 has a blank in its register

® 1.4 6S2L4 has a blank in its register.

30 This completes the description of T-3.

Time T4

Referring to FIG. 7, shown are four bus 110 agents and the four

35 interconnecting cables. At this time defined as T-4, the bus 110 agents



L2 6S1L2 has a blank in its register L3 6S1L3 has a blank in its register
L4 6S1L4 has a blank in its register. 15 Master Agent 2 has received the
ML: read V80 osoesahd. This command is not for this Master PAFAIR03/0TNEr ef or e:
Li 6M2L1 has the ML: read S2 command in gts inits register L2 6M2L2 has
a blank inits register 20 L3 6ML3 has’a blank in its regi ster L4 6M2L4
has a blank in its register. Slave Agent 2 has received the T2 token.
Therefore: 25 L1 6S2L1 has the T2 token in its register L2 6S2L2 has a
bl ank i n have jey strerleted 3n6FRir3thasmasdiloandt itheit $ndpgidsaercontdmt 66214 has
a bl ank idhel héxt &gk Sii@lragead. Thi s conpl etes the description of T-3. Tine T4
Referring to FIG 7, shown are four bus 110 agents and the four 35

i nt erconnecti ng cables. At this tinme defined as T- 4, the bus 110 agents WO
03/ 063424 PEIFEOBIVG1272515°qp4Ved jHist Too PR EE@Er ‘anot her transnmi ssion of

t heix i ndi vi dual content to the next bus 110 agent. Master Agent 1 has
recei ved the T62 erefore: 6MLL1 the conmanded M: READ S2 in
its registeft 2 Lﬁh%ﬁgﬂ“‘ét‘“f}t%d“& REAS §2 r’élgﬁgst &PI§$T6MLL3 has a bl ank
inits regiss engLz Lféang/ﬂkjign@qel g bl.agksdn its register. 10 Slave Agent 1
has received the conmand M2: Wite Si. This command is for this Slave
Agent, the WidersammaadlhnomnVesd ekegPsustel | be performed. Therefore: 15
L1 6S1L1 has nothing in its register L2 6S1L2 has a blank in its register
L3 6S1L3 *has*tftBLetdirandlRRk W Lt rSIisterits register. This command is

10
Slave Agent 1 has received the command M2: Write S1. This command is
for this Slave Agent, the Write command from Master 2 will be performed.
Therefore:
15 ¢ L1 6S1L1 has nothing in its register
® L2 6S1L2 has a blank in its register
® 1.3 6S1L3 has the command M2: Write S1 in its register. This command is
for this Slave Agent, therefore the Write command from Master Agent 2
will be performed. The results of the command will be put into the L4
20 register.
® 1.4 6S1L4 has a blank in its register.
Master Agent 2 has received blanks from the Slave Agent 1 bus 110
agent. Therefore:
25
® L1 6M2L1 has a blank in its register
® 1.2 6M2L2 has a blank in its register
® L3 6M2L3 has a blank in its register
®¢ L4 6M2L4 has a blank in its register
30
Slave Agent 2 has the command Ml: Read S2 in its register. As this
command is for this Slave Agent the Read command from Master Agent 1 will
be performed. Therefore:
35 e L1 6S2L1 has a blank in its register

® L2 6S2L2 has a blank in its register



for this Sl ave Agent, therefore the Wite command from Master Agent 2 wl|
be performed. The results of the command will be put into the L4 20

regi st er . wolod/0&3814.4 has a blank in its register. Mster AgemGH3haR7

recei ved bl anks fromthe Slave Agent 1 bus 110 agent. Therefore: 25 L1
6M2L1 has a blank in its register L2 8%2L2 has a blank inits register

L3 6M2L3 has a blank in its register L4 6M2L4 has a blank in its register
30 Slave Agent 2 has the command ML: Read S2 in its register. As this
command ig fQqr LS Agen e conmand_fr. Mast er, .Ag wil |
be porf or red Tiar oy e et b5 AFRR e AR iR S oy B0 et
6S2L2 has a i8l favk thie iStave dgertt éhe \iPag3¢@E3dR 4 rPCTERe3//061272 wik be3 6S2L3
has t he compentbriMed. RRadreS21t# dft She @Ginbdr@r wilASbé Hug OHETBRE 141 BediGEet hi S
Sl ave Agent the Read command from Master Agent 1 will be perforned. The
resul ts ot tAe®THiMfd2viria b paf 199¢8'%he L4 register. L4 6S2L4 has a

bl ank i n itghiegiospBites thelhescripapdrebesr-uhe description of T-4. Time T5
Referring to FIG 8, shown are four bus 110 agents and the four 10

i nterconnecting cables. At this tinme defined as T-5, the bus 110 agents
have | ustTigenp$ et ed anot her transm ssion of their individual content to
the next bus 110 agent. Master Agent 1 has received bl anks fromthe Sl ave
Agent 1 bus rié&rridd tbheref @r eshowhi ar@Mibudr Bas 1a obdgunks i dhd tBe rFegt St er L2

8MLL? has; g LAl tihg L1891 A €his ke LA NS A DI ARKLLD 1hbSJLaLster 20
L4 8MLL4 has a blank’in its regqi ster

have just completed another transmission of their individual content to

the next bus 110 agent.

Master Agent 1 has received blanks from the Slave Agent 1 bus 110

15 Therefore:

¢ L1 8MIL1 has a blank in its register
¢ 12 8M1L2 has a blank in its register
® I3 8M1L3 has a blank in its register

20 ®¢ L4 8M1L4 has a blank in its register

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

25 ¢ L1 8S1L1 has a blank in its register
® L2 8S1L2 has the token T2 in its register
® L3 8S1L3 has a blank. The response M2: Write verify S1 in L1

® 14 8S1L4 has a blank its register.

30 Master Agent 2 has received blanks from the Slave Agent 1 bus 110

Therefore:

e L1 8M2L1 has a blank in its register
® 12 8M2L2 has a blank in its register
35 e 13 8M2L3 has a blank in its register

® L4 8M2L4 has a blank in its register



Sl ave Agent 1 has received the T2 token and pl aced the response M: Wite
Verify S1 on the bus 110. Therefore: 25 L1 8S1L1 has a blank inits

regi ster wba3e&ukL has the token T2 in its register L3 88Ch&BEamorR7bl ank.
The response M2: Wite verify Si in L1 L4 8S1L4 has a blank its register.
30 Master Agent 2 has received bl anks ftom the Sl ave Agent 1 bus 110
Therefore: L1 8M2L1 has a blank in its register L2 8M2L2 has a blank in
its register 35 L3 8WL3 has a blank in its register L4 8M2L4 has a

bl ank in itsi&eghgédy 2WR D 3606342 ePhily GBRMADBL2 H1latdd Shaveespgedd m2: di d not

receive a@gatp}ge,ngz ut ol @ggdl bhenlespgnse M:  Data from S2 on the bus
110. Therefore: LI 8S2L1 has the response M2: Wite verify Sl inits

register 5 L2 8S2L2 has a blank in its register L3 8S2L3 has a blank in

its register: sshf 822Ldnhd1a8ssborRk itk Whidel SefiQi 51 @h. itsTRLgi @l etes the
description of T-5 10 Tine T6 Referring to FIG 9, shown are four bus 110
agert s arrd bthesskoprrhas| atkdpglonimetts mgstetlekes. At this tinme defined as T-6,
the bus 110 agents 15 have just conpl eted another transm ssion of their
i ndi vi dudl tdMSéht 13 2 tHe ket tpugeditFeigent . Master Agent 1 has recei ved

the resuld s, pf $ nding. canmpnd his tine the request by the Master
Agent 1 busLll8 2% e}{r%%% been co Tegs'tg 20 It wll put the T1 token on

t he bus 110. Therefore L1 9MLL1 has a blank in its register L2 9MLL2
has a bl ankThix icbspleegs Sther dedc3i@bh3othasst he response M: Data from S2 in

its register L4 9MLL4 has a blank in its register 25
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 Tl token on the bus 110. Therefore:

¢ L1 9M1L1 has a blank in its register
® L2 9M1L2 has a blank in its register
® 13 9M1L3 has the response M1l: Data from S2 in its register

¢ 1.4 9M1L4 has a blank in its register

25

Slave Agent 1 has received the T2 token. Therefore:

¢ Il 9S1L1 has a blank in its register
® L2 981L2 has the token T2 in its register
30 ® L3 9S81L3 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:

e L1 9M2L1 has a blank in its register



Sl ave Agent 1 has received the T2 token. Therefore: L1 9S1L1 has a bl ank
inits register L2 9S1L2 has the token T2 in its register 30 L3 9S1L3
has a bl awk o3neidees register L4 9S1L4 has a blank in its PregiGHRosno12khast er
Agent 2 has received the results of its_pending conmand. At this tinme the
request by the Master Agent 2 agent haslgeen conpleted. It will 35 put the
token on the bus 110. Therefore: L1 9M2L1 has a blank in its register WO
03/ 063424 PCT/ GB03/00127 18 L2 9M2L2 has the response M2: Wite verify Si

initsr e_gi %Ee§M2_L2L§asgl>_/gé‘i?feQ&§'xs% l@i :aglgiti,é] \)‘eLlsfyr ggii%t ?gs rlééi L4 has a

blank in its register 5 Sl ave Agent did not ‘recel ve any tokens.

Theref ored 13LIM2952hk Basiaak birmiks idegitSed €gi ster L2 9S2L2 has a blank in
its register L3 9S2L3 has a blank in its register 10 L4 9S2L4 has a

bl ank in *t$4rBFLstless aThiagk conpketwgister description of T-6, and of the
subj ect invention's Token Ring sinultaneous information transfer exanple.

15 Sumary qf .’ﬂ?egﬁ es For Each Agent In summary the following is a

The Ri
desc%ji ption ot t %ger? HAha" BEREW PR G e A" ESEbent on the ring with

reference to the interface 200 of FIG 2. 20 1. At initialization tinme,

one Mastey Agedd, plRGes Mk tokeps .Qgiidle ring, where n is the total
nunber of ring agents. A token is sinply a short nessage, which indicates

perm ssi on torsaLbhsises blAgenin tos irkyisaire a request. All of these tokens
can be 25 identical. In another enbodinent, at initialization tinme all ring
agents put &3tURen s eHeapknig éxTepgisterr t he agent coupled to Access
Macro. 2. The L2 Ig_'fat%h s a si ngle buffer. If the buffer is enpty, a 30

si gifal i s® pFéserted ¥ o® the™hpt rEameEIst¥at it is clear to send.

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

Token Ring simultaneous 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

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

ring, where n is the total number of ring agents. A tcken 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 L1 that it is clear to send.
3. When 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 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:



3. When any L4 has data to send, it indicates Valid, and either Request or
Response as appropriate, to Li. It can send when it sees CIS fromL1l. 35
4. \When twe oidbei4at ch sees a CIS (C ear To Send) signal frear/dsBeg/odnanst ream
agent, it attenpts to find data through_the follow ng ordered schene: WO
03/ 063424 PCT/ GB03/00127 19 A) Looks tor valid fromL4 If the L4

i ndicates Valid and Response, then the L1 can set CTIS to the L4 and take
the data. 5 If the L4 indicates valid and Request, then the L1 can only
set CTS to thea)lL4obis ttbe dalisem@smGRS from t he downstream agent and the L2
indicates Valid and Token. In this case, the L1 issues CIS to both L2 and
L4. The L4 data is forwarded on the 10 bus 110, and the L2 data (the token)
i s discarded. B) °lfIft bke 12 imticeade¥alMal hdd ReeporSES tlert hke 12 cavnd sthke t he

dat a. After any L2 SENqScad gwogg&g 4He and3, it also forwards a 15
token on the bus 110 (i ndicates Valid and Token to Li) (This is always a

Master Agent conpleting a transaction and naking the token available for

use. \Wen any Lé recen¥es anaﬂﬂue§tv,a1m SpegdRkst URGEL AheMISbalend
per formed. However, the att ached ﬁg must ensure that the L3 not receive
a

anot her request untf9t £R® a4t §‘4t’r Fi't't 85 785 frré’g‘p"cﬂ?sg°mFﬁF§a"? 898 ways
a Sl ave Agent recei¥#h§ha lRetriisptes Valithand fskeei tInpehif s33onthkd Idend, in
order to conpl ete tisuetrassactbiodn.L2l andnea . erdz0ds Nk, id Herdirded Sonnehe

assgft CTS to 25 thg Upsi & aam dne H’ptd%.l:a (18 Ltbiled) SPRYscarklow Di agram For
Master Agent FIG 10 illustrates a flow di agram 1000 taken fromthe

perspective 30 of the Li latch of a Master Agent, on the previously
described bus & % e B2 ondigatepd/alop crttIRs B‘agfélei B2 anduratentgendae2 1002
fromwhich the process begins. Bel ow the summ ng node 1002 is a decision
bl ock, st ep 1004., Iifttet.leérﬁ/ L2 sends a response to an L3, it also forwards a
15 token on the bus 110 (indicates Vvalid and Token to L1} (This
is always a Master Agent completing a transaction and making

the token available for use.

®* When any L3 receives a request, no special function must be
20 performed. However, 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



35 is no data in the Li and the next bus 110 agent does not send an advance
line (A) then the ring 110 is indexed by returning to summ ng node 1002.

If there womoexlata in the LI or the next bus agent sendspan/GrRIBane |ine
then the process continues at step 1006, bel ow. 40 In step 1006, a

determ nation is made as to if there is valid data fromthe bus 110 or
this Master unit (102 and 106). If it is NOT fromthe WO 03/063424

PCT/ GB03/ 00127 20 bus 110 or the Master, then the ring 110 is i ndexed by

r et ur ni n@put 0110s unTihegMaxaee, 1tORA. tHef rideneo iis vaddx@dddat aetuwranng he ring 110
or from tstlmmglvae&eerlotbe&fthererpg:esﬁlcpaata HEs e S1fP11008. £om Brsl €p
1008, a gletteer mtgat |thle rsocma e as to |£It sPe q%%) is fromthe bus 110 and
NOT from the Maste 1$CRE® Ffom the bus 110 and NOT fromthe
Master, in step 1008, then the process continues at step 1009. If the data
120si s NOT fram step boss,1a0dafernmalci omitsheadéhat eo if e gaaCes Eroontienues

at step %ngllolgnd %O@t%mlg@twaﬁ:eqetﬂ %Qaéétgnlios 1g9ﬂ%mat§1et Bud fribhenpus 110
data is ter Agent. 10%? tlI;)lus e o8 tais for the Mast er Agent,
he

r
t hen thegg frOTOt}tFa?Ia SteE HE S5 ?cr?sstceontiﬁ’f’? anfd*the ring
is indexét’ b§fr‘§t%ﬁﬁﬁ1g}zf’ol% NEeT Laafi g h‘bﬂéliw’zlslﬁroﬂ‘h@ebﬂsﬁfm heea is
NOT 15 f proddse MastienesAgenstept hew.t he bus 110 data is passed to the L1, in
step 1016, and the ring 110 is indexed by returning to the summ ng node

1002. In ste 1010 ete nat i i s _mad to.Lf .the fromthe
Mast er and htephlt%g:‘tlﬁ &{E‘Ten%na% atasi's romttohe£ Dot Rys g%@ the bus

20 110 tfeh tthﬁeM?ﬁtﬁﬁ AgRYt; ST mERkEd by ARtufAi FRY £ SRR h§Itide BHED2.

O her wi séeh¢ heisdag alaks INOpadgedntd e Nester, dn step $0¥71,0and e btisigldd t hen

t1 tlte pr 0C|@§§e;€e@”ﬁ3} %esrrﬁtlgstce@hé%lﬂgﬂ n§%@ﬁo§%1%ﬁg trtlé Bes dlabadattraontt»fw bgs
equa oken, n in e S u S ace

i n'?tg thef?_]i t%% '%13 K% then t eC| mat e§ d’bU]Ea e r“l)assc’ie scar gl%dglfn ) etp bucket

and ringl910 ra’s“d|':r‘i’6e§<’ertilJ PJ§/° 1|Setrtﬂeﬁ?‘hd>yt Be'stfﬁﬁ?ﬁtdon% SYHG2I ’E‘R%ei‘%?%e i f
the data fromthe bus 110 does NOT equal the token, in step 1018, the bus

110 i s passedrs aebperdid, Audeif@niing 1dGuhs iNdexed by del WaeRg: kae
summi ng ptggz 100;1\10"1)' 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.



FIl ow D agram For Sl ave Agent Turning now to FIG 11, shown is a progranm ng
fl ow diagram 1100 for a Slave Agent. At the top of the page is a sunm ng
node 1102woOmhioe34poi nt 35 represents a cycle on the ring PCa/GEozpot2er ed.

Bel ow t he summ ng node 1102 step is the first decision block NOT L1 or
Advance in step 1104. If neither is val fH the ring 110 is indexed by
returning to sunm ng node 1102. If either is valid, the process continues
40 in step 1106. WO 03/063424 PCT/ GB03/00127 21 In step 1106, a deci sion
is made as to id st&e 1106 pramaédi@Aon Sisf Akad Be tShavheAgefdrmatidnoiHeopassed on

to the ri %véllggen‘:fort Qg ﬂjeaEJQ‘sée% MOf Qﬂe tzjiﬁg lrllonngl%ge Q{atgofs E\IB'? f%Lraé’l’r:e
Agent, then the rin ni ng node 1102. If

t he i nf or et bt 8 B tﬁléer ﬁ%‘fe Sn‘h ﬁée’br&fo mf’hélo %sﬁne?\?ée FENTCTRBHG he
process cEhERAYEg pfesi®}? -11D7the| niopmprippOliE eatRecifsy driei Ringnde IR the i f
t he 3 nf orsmaivk ckgens dheh tihwe pr&ledvecdgentes ih dthe datza is for the Slave Agent
the ring 110 transfers t he information into the Slave at step 1105 and the

process continues p 0 he Rin tion is nat far the
Sl ave Agent, n]%rjl s{;eep 1i§ 08 % fj%%cmho?l g-si rﬁ?% B gfl&eeirg%’ﬁg‘f‘ 1OR® édok(ei

XOR) Wit leke ASleate Itfaghe Ppta tlﬁ’ef%fca? nfev e rhgest diheheingt &i0 ttﬁénﬁ?ﬁeﬁg 2R

i nf or mat i 1forsatien nigheprascnleet ib duepmidseartl ave gddeasd rostieped HkOstdie dat a
is {gansfapped to the LI or the Slave response is transferred to the LI
and the ring is indexed by returning to summng node 1102. O herw se, if
the information is both from the ring ANDit is for the Slave Agent then

t he process cotft thri@dnatindpepption 13 nop fon WieeplavriRgensri bt istep (1RP8| e
conpar ed Hingt refokharg oh Nfs0eRELUsARely DR’ éhaips.i,OROR)Y wirttt chessiakencdgn st ep
1114 the dﬂengnfa}rn%rmtwréﬁﬁep%rleﬁteom;ghsa Ll rahehei B 3 BYG B}f-c%feﬁﬁéd on is

by oaesoetk i s, e i L3 ndered By LI o f s ode 11z
1112, t heSlaraviesPorssr Mattirans e Tpdttol Aho LEhend Ehe arad t ire iRiergdi B or mat i on
wi || be preaoesisgdrafsuenidgheodd ngo2 Sothdexed, ifldkk ihforxheidrd iberdthdersst ood
t hat Stepghelﬂﬂﬁ% Aﬁﬁ‘l@gtk %@lﬁtﬂilgfﬁMetH§%nt then the process continues at step
1112.
20
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-rocbin
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.



priority on the Slave Agents 104 and 109 to be set in a round-robin

nmet hod, where the priority is switched between the ring 110 and the Sl ave
30 duringweashexigel e. The present invention, as would be lPcawsBBoOZRE Of
ordinary skill in the art could be produced in hardware or software, or in
a conbination of 35 hardware and software. The system or nethod,
according to the inventive principles as disclosed in connection with the
preferred enbodi nent, nmay be produced in a single conputer system having
separate el enents or neans for performng the individual functions or

steps descri bez&jcc‘aﬁsdﬁlga'tmeoinvéﬁlﬂﬁv@E;rﬂwl‘?;l@é QEER 218E4dT8ANS LGOI Ng the
perfor mancetho‘t_

40 functl ns, or clposed or c
may be ar PARgEY Perraflset"}b PHUEE & U’tv@nglvpfa e?dntil anéVrEEBh‘F?er’&FlBgesany
sui t abl e #eaf<T éSmWEﬂﬂ go a5 Rmmuw b 6f emabbrl prstam but magrie uREt
03/ 06842 4wiRCTAGBE8A & 2gurpdde AeBptithgad ot be N V& opki JIC bplieBraS

di scl osedsmlmcmreﬁgtar@n awahgeé he ;lwr%ﬁx ad AAROMIRALscxliBEs 2Ry &l ON and
the i nventl dvey prl nci d%S o_any_ partltcul ar

conput er ‘SySPERBEE 958 bee%usiéhc‘f BRI Ao Ehy ot getter alc°m8f[;§)OSeaSc§ﬁf)%’ilg}?d as
woul d be ¥9Ytn ™2y }Eﬁlécé?r%Palt}?alayco“?ﬂéFﬂ PFﬁglt%C%Rttam CRNYSGIt |§éFf orm
the functusensn descopdrediandrtdmtroptoiothestensitdescisi bedd Baenopertat oons of

such;g cocmouwfnarassﬂ% cm QEQ axabom c&_ﬁ%tpﬁ nREESH diidH Qaf bceomgat eb
program Clg)qtdaérne t?nina he com uter ro .:-1mI roéu% Ogar%t 0 19{tr:ucoo£ Of t he
conput er,”as wolfd bé known one “PO* B 8r di nary’ sKifl art. The
conput er FAEEELAR SW GR ?ﬁaf’“ﬁ%d%ge‘l’:fa“toéy tiol“ﬂY(he eBrit éF?PSPHét%ﬁﬁEﬁdéPmprogram
product, smeh de aadfdkxt as evopld tHeeknpanpeitoar slichdamransienbeddete nenory or

may be on a transportable nedium such as a disk, as would be known to one

of OEQI nary Skll ! 1nven§:9<:»en ail;e,tnot mlh:edI nvgntl Orlltllcsulggtcom ﬂ%t ed ct)Ora%n
partlcular conpute program or or Péﬁ)ua e, RS ff% U? may

be pract it84°c W% ﬁaréﬁﬁ?ggua’f l%"l}lrfl%.lblloé‘ ‘Bftog‘f“érﬁe P’éégité‘:%‘?‘ Wllé]f‘lqﬁ%(g%‘mhor
i nstruct i onsakls poegrdmbeldghnowwr tanguape, of Disdtirnatrivnskad Wwould bAcrawth . to

W thout |d @i b4 RGatheyPELNG P %eo;rtt h@; endlis 01|19§@ﬂ1gl ez\{@rg)&ale&pa@y AR
conputin SXfose@ can kncl ude, sucﬂt a% ia, at 20 |ea st ofput er reac%abl e

1nven n an ] ing system ca 1nc u e er ali
medi um al oW ng ? 0 rea&’ﬁa g Y ructi ons, nessa es Of nessage

packéls, a8t (ft ﬁ@‘FP%ﬁp{ﬁaé‘PW%é?GW\eal]iWW r?aFP‘ERPtFFo‘Fﬁ hed @éFfput er
readabl e imedirwmiodde meosyuet esr mesdi@ll packets, and other computer readable

information from the computer readable medium. The computer readable

medium may include nonvolatile memory, such as ROM, Flash memory, 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



medi um may i nclude nonvol atile nmenory, such as ROM Flash nenory, floppy

di sk, Disk drive nenory, CDROM and ot her permanent storage. Additionally,
25 a conpwoas/osaadabl e medi um may i nclude, for exanple, va@catGBos/st26r age
such as RAM buffers, cache nenory, angl3network circuits. Furthernore, the
conput er readabl e nmedi um may include coffputer readable information in a
transitory state nedium such as a network link 30 and/or a network
interface, including a wired network or a wireless network, that allow a
conputer to read such conputer readablceaing or mati on. Al t hough a specific
enbodi nrent of the invention has been disclosed. It wll be understood by
those having skill in the art that changes can be nade 35 to this specific
enbodi ment. w thoethade par tsing thnamst bemepl satiommpdes @opes ebupliegiaty eeddton.
The _3]?_0peorféf midiRri arg\éaatdi@ntait_sl@eggt be an\feﬁa%&ittﬁt e metgl'g)@:j &f Qr fastkp ddage
specific e i_men and it is_intende a 1e. appen clai ms cover any
and all s}fjaglﬁggﬁﬁll fréggfi%n%s?n r(r)f)lg?qftl %%{Lﬁjgngfs 5?1“3’%%%8?%%@??5 \?\AJL't hin the scope
of the present invention. 40 WD 03/063424 PCT/ GB03/00127 23 CLAIMS 1. A
met hod for sinddteamedus i¢ortmrai tathon fovertha nassexcoupddtagfain tigadts 5 aoae
mast er agantnivd Ns dlach 63sh t@Remsday e eirfointl8g NBENOG, -QPed BRSt er agent
havi,ng an input and an output to the bus conprising the steps of:
determning if there is data fromthe master or data fromthe bus, and if
there is data fromf¥eitast dhetFéa P BrhiPHy ihe OkPsteps of 1 10 testing
if the data fromthe bus is a token; if the data fromthe bus is a token,
]Ehen {rﬁvi Bg t he gatiaf _f:?é){aihtat fi@orﬁr&_slta%us: 0s ta{@o)@t@f%ﬂ fﬁﬁaﬁ rtdllen%ﬁtahgr&xpken
romthe bus; | e data _iS.. oken_fro e _bus, then noving
the data frorr?lt%h%;s?ﬁﬁutto (t)lrfe tg Hée Ssd]tr}%af lélgot:}}epﬁ kegp} ]f%net%eug’?sv\ﬁg(rqei nif
theldata is fromthe bus, then noving the data fromthe 20 input of the
bus to the output off the dbus .is2notThetaket hiodmadeobd, nghdrometiamgntie, déwar t her
conpri si ng thesrshefheOinput A&t @RTHALNG ithe thep & bs dhR slat;a on the output or
if an advance line is

wherein if the data is from the bus, then moving the data from the

20 input of the bus to the output of the bus.

2. The method according to claim 1, further comprising the step of:

determining if there is no data on the output or if an advance line is
25 asserted and if there is no data on the output or an advance line is
asserted then performing the step of determining if there is data from the

bus or if there is data from the master.

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

30 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
35 maximum number of tokens on the bus is set equal to a total number of master

agents plus the total number of slave agents less one.

4. The method according to claim 1 or claim 2, further comprising the
steps of:
40

receiving a reset command;



25 asserted and if there is no data on the output or an advance line is
asserted then performng the step of determning if there is data fromthe
bus or ifwbDhawesdes data fromthe nmaster. 3. The nethod aceomrdiBigovre7cl aim 1
or claim2, further conprising the 30 siep of : determning if the nmaster
agent is coupl ed to an access macro and”ff the naster agent is coupled to
an access nacro, then when the bus is initialized performng the step of
pl aci ng tokens on the bus, where the 35 naxi num nunber of tokens on the bus
is set equal tétarhotiay aftabereind dHeast @F tregefiter pdeat tihecthaiial voumaber of

sl ave agemc%st eRerONGa £ tirmagﬁémgexggggcghmd; 9? gtglg' mctsgrmagt@'tmaz

further risin ste

03/ 0634245 g/tﬁgi’ﬁ n e dg rtﬁ’% °ng A& phe tB‘é‘?‘ln5"’f’l’e‘3§ei’f |‘“Fstfftea?r%{’§tser
agent is ¥WLPIBE PIPNAR CAPRESStIRECPD tRAPUYS: the nmaster agent is coupled to
the access macro then placing n-1 tokens on the bus, where n is the total

nunber ofs rrastzerme@wrfér sansh tahaye @&ﬁﬂt&ateemotﬁaat b@g wﬂmcﬁ REuPUS - ad 5. A
nmet hod f0{ mJI tan%ous comthcaa%t&onstover cou s at east

one master  a er?te Wth at least ofie St av%neasear?te aﬁt rreehoa 5 g & avee

agent hav?%fg atﬁvwﬁp&fl Pyt A9 PUEPYo te rtéleblw EFHRIE P TN he h‘ée@ﬁ eps of: 10
determning if there is data fromthe bus or fromthe slave and if there
is data from tctgecemtsubytlfnefterterpgﬂdttte f§l>r§-\£‘f1etﬂ?ﬁnom\fbxﬁ'&hEh&ad@téldf{pm the

b h h
us tot q‘l Ogt pu%lr Ongf%m tk? ave}% ?%e%ror%g%t %ses & n m0v1n %Eetcg?% H‘gm then

novi ng t he dat'a ou erm i

dat a bot htH¥er Bif {tRe-I5uSaHE atnﬁel%|ta%e aﬁodaltP Erofette FLavgaber P%rﬁhsolm the
bus and ttienshanieg tthendaper fromntheg stdhve salrhstepsut;of : if the bus has
priority then noving the data fromthe bus to the 20 output and setting

the priority tp the slav and if .the b dlcj)e%hggot hanetgél rity

rmini if’' there 1g da fro %
moving the datd Trom the rfave s’to %ahe out put -an 9 ng°t 8"et)rafl y to
t he bus. there is data from both the bus and the slave then performlng the sub- steps

of:
if the bus has priority then moving the data from the bus to the
20 output and setting the priority to the slave; and
if the bus does not have priority then moving the data from the
slave to the output and setting the priority to the bus.
25 6. The method according to claim 5, further comprising the step of:

determining if there is no data on output or if an advance line is
asserted and if there is no data on output or an advance line is asserted
then performing the step of determining if there is data from the bus or if

30 there is data from the slave.

7. A data communications network for simultaneous communications

between two or more agents comprising:

35 at least one agent designated as a slave agent coupled to a

communications bus;

at least one agent designated as a master agent coupled to the
communications bus;
40
an interface to the master agent with an input from the bus and an

output to the bus, the interface comprising a plurality of latches for



25 6. The nmethod according to claim5, further conprising the step of:
determning if there is no data on output or if an advance line is
assert ed wodsiobs4shere is no data on out put or an advance IPCTa&GBIS/0aR3ert ed
then performng the step of determining_if there is data fromthe bus or if
30 there is data fromthe slave. 7. A dala comunications network for

si mul t aneous communi cations between two or nore agents conprising: 35 at

| east one agent designated as a slave agent coupled to a comrunications
bus; at |easinone egestidestgnahedi Ashérdrast@itaagent teomabed thed he

comuni catds@nsy QS nfQaed Bk ehbags to 4 hexdpster agent with an input from
the bus and an output to the bus, the interface conprising a plurality of

| at ches for WD 03/ 063424 PCT/ GBO3/ 00127 25 testi ng if there is data, and
if there is data frgmthtedagasiren threhus tisseitryenf thhe wpaing frhgrdatise fErs | s
a token; if thehedddsrelromthleudusnd siscdraked, thkheskeApdnag t he data from 5
the master to the bus and discarding the token; and if the data is not a

token fromthe bus, then vi ng t he ta eln ut of the bu to the
output of the bus; 10 RHSFEF 5 POY He® %éetnaf nh? Re"HEEE 1A he

data is from threm Bigs ingutent rid¢i pip tthethfat)‘atlfwto?rﬁ tthe Yusput of the bus to
the output of the bus. 8. The data communications network, according to
C: awnl 7t vvhfer l%{érlﬁh? 1]:fléle' H&&l{ facgt @rénh%h@?%%@ér aa%néhef Hééal"t% %;;p&%esesda
plurality of latches for esti a master age an
if the datg’ i 9 FoMrRE “ifa %ar fﬁgenIh ’t’ﬁ’é‘g f:%é? r?élstﬁo tgﬁ GHEB" tHe “Aust er .
9. The d&“& communi cat i ons network for si rrul t aneous conmuni cations 20
between two or nore agents conprising: at |east one agent designated as a

sl ave agent coygl @&Lat CorfunSPTHRE GRLLOAS BiSradmy db Least O%efél‘?xm:he

designat eCrin:g'lsface t% ag.s%QE a%grliltplf%g:tltleor cgrgprlggs a B Eraél Ilt%l;lsof ilatfches for

testing if the data is for the master agent and if the data is for the

master agent, then passing the data to the master.

9. The data communications network for simultaneous communications

20 between two or more agents comprising:

at least one agent designated as a slave agent coupled to a

communications bus;

25 at least one agent designated as a master agent coupled to the

communications bus;

an interface on each slave agent with an input to the bus and an

output to the bus, the interface comprising a plurality of latches for
30 testing if there is data from the bus or from the slave agent and if there
is data from the bus but not from the slave then moving the data from the
bus to the output and if there is data from the slave but not from the bus

then moving the data from the slave to the output;

35 wherein the plurality of latches tests if there is data both from
the bus and data from the slave and if there is data from both the bus and

from the slave then testing if the bus has priority and:

if the bus has priority then moving the data from the bus to

40 the output and setting the priority to the slave; and



an interface on each slave agent wwth an input to the bus and an output to
the bus, the interface conprising a plurality of |latches for 30 testing if
t here i s weatoaoéuem t he bus or fromthe slave agent and if pCiasB®3/00R7dat a
fromthe bus but not fromthe slave thegsrmvi ng the data fromthe bus to
the output and if there is data fromthé slave but not fromthe bus then
noving the data fromthe slave to the output; 35 wherein the plurality of

| atches tests if there is data both from the bus and data fromthe slave
and if there is datid fireohudaiohs tdve haus anibrity omehhevihgwaet B fesi ithg i f
the bus has prdiautes aidoutfurd Bea s RS RE ihbLatyt BENHEOMLNG the data from
the bus to 40 the output and setting the priority to the slave; and WO

03/ 063424 PCT/ GB03/00127 26 if the bus does not have priority then noving
t he data ¥¢om tHfedasd §0B™42Hens RPUPTand SREEPH G FE2iFY Porviteyeito thhie bus.
10. Fhe dattarformmunicahi dase neienwor krthec epopriges ;a pllarahify ehésethest her 5
itntfrfacet&{ari]@@qh %@HQ?@-Q%”%}OJ u}a& habvEQaRht %Sla_ﬁf Eﬁhé‘rcg&ltiat Ys Qt?liﬁ{efﬂes for
esting i e data.is for e.s e agen | e data is for e

sl ave age;nltavfe hae%n%?tahr?gf Gl %%rrtlﬁga%aet g%aott?ﬁtgl esf%’{/"éa.' 11. A data

conmmuni cations network for sinultaneous comunications 10 between two or
nore agemils coApatsidegnugicat ast nanerkgent sithes tgnaiedecatuai q@sbey agent
coup ed tech,bgEn tGOMBRIRLLALLONS bYspASigd.aimed in claim7 or claim38; and 15
at | east one agent designated as a slave agent coupled to the

comuni cations bus as clainmed in claim9 or claim10. 12. A conputer
program conpr ¥ A§EHT 8¢ IAFRoFESHERTSI Afapt BAFLED JF6PF gidvPled ot He st eps of
cl ai s 1 dcomdniwhenorsabds psograaned sinr ohaion7accohpit €F .ark0 13. A conput er
program conpri si ng program code neans adapted to perform all the steps of

cl a:HTB S to 6 M?Qasstabge gléglgg %@siésnaq:gg a%naaslcagrgpé'lgte%gcoupled to the

communications bus as claimed in claim 9 or claim 10.

12. A computer program comprising program code means adapted to perform
all the steps of claims 1 to 4 when said program is run on a computer.

20
13. A computer program comprising program code means adapted to perform

all the steps of claims 5 to 6 when said program is run on a computer.



