GCONTENTI ON CONTROL SYSTEM AND METHOD Thi's invention relates to a c tent
control system and nethod for a'shared comuni cati on medium 5 &faéjg\
Gont ention control systens-are used .in systens such as |ocal area netmorks
(LANsk.«i n which a single comunication mediumis shared by a plurality of
_independent functional nodul es such as computers-and term nal equi pment.
Contention refers to a state in 10 whi ch two or nore functional nodul es

are trying to use the common conmuni cation nediumat the sane tine. If two

or nore functional nodul e OAJENIIION COMTROLE SYHTE Mo Nidh M EJdkOBon

conmmuni cation nmediumat the same tinme, the data is said to collide. The

purpose of the 15 contentlon control systemis to resolve contentiqn and

control or avoid data colllfisi dAyendi®nc diftet edorftGe it iCON teHioH Coptrdh i s

the CSMA CD (Car rsiy%fte‘iﬁ‘rafiﬁ Méltwoml ¢o/k<:<ae5§1awetdh c@@irrlwnslccart iloat mwmrm)
system This systemis u exa er net ar ea

network. Figure 1 is a EP&E@"&H&@r&ﬁ%ﬁﬂﬂ&lﬁiﬁﬁ%@sEﬁﬁérﬂéFdlﬂﬁesyﬁgépﬁace
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to which |ndepen%%untir}catt|1%rp'a eraquwa Ssa%ﬁﬂar{@db\b&érfylj"%alq&

connect ed Each ncti-onal iVt Sedtiol conpr|5|ng
a physical | ayer iglepeadend éuactdionalll yodhd eshyssicdalalsy comppited st @ndnhe

‘communi cation MedigyR; n%rld e%u%mnlt' nk doa@ntlhbnl b%fwsn&rov af %E}‘étt'eori nOf
which is error control transm tted and recei ved data In the

physical | alfr 1%4 iich éWPrQﬁsﬁpfecﬁﬂﬂﬁélQ£@de@§dﬂﬂﬁ§ EE®prtirdiifg 40duisger
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channel access ummttm@rcmmmemvwm@mmmgmatadﬂwmadium at the same time,
W, . the data is said to collide. The purpose of the
15 contention control system is to resolve contention and
control or avoid data collisions. ’
One .common contention control system is the
CSMA/CD (Carrier Sense Multlple Access with Collision
Detection) system. This system is used, for example,

20 in the Ethernet local area network. Figure 1 is a
' block diagram'showing the Ethernet line interface

section. _
| The common communication medium in Figure 1 is
.'a coaxial cable 11 to which independent functional modules
25 A 12, N 15, etc. are connected. Each functional module
has a line interface section comprising a physical
'layer 13 that is electrxca]]y and phy51cally coupled to
the communication medium, and a data link layer 14 the
. primary function of which is error control of the
30 transmitted and received data. In the physical layer,
13a is a transmit channel access unit comprising a
driver circuit for sending transmit data to the
communication medium, 13b is a transmit data encoder
for sending transmit data to the transmit channel access
35  access unit according to a fixed encoding rule, 13c is
receive channel access unit for receiving signals from



-2- the comunication nedium 13d is a receive data decoder for decoding
received data according to an encoding rule, 13e is a col'lisiion detect unit
for detecting the state of contention on the comuni-cation 5 medi um __anpd
13f is a carrier detect unit that is coupled to the receive channel access
unit for recogni zi ng when data transnisslog is present on the communi cat'i on
medium Figure 2 is a flowhart of the Ethernet 10 contention control
procedure. This procedure is explained next. To transmt data, the data

l'ink | ayer 14 f|r t Qﬂﬁﬁ@ Aol et 7 to
ascertain that ncp%otcher 3&8{{?8% dqélmﬂd 1%%1 lL!SHSEt 'yé%u A[f‘uga;{a nmodul e N 15
for instance, | slecosemifion fgcediag reged vied skagighaarand ingddniaki on.  The
transmt data i oo raneuah 3hq st areyTit dai oeafacieruniﬁtb figr t he

transmt channel access unlt is then placed on the communi cation
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col i sion dgtecimedtium, 3nd T3F dal lai siarr idat eldtaut tunlide tmrﬂoarses t he
encoded transnit dat,a mnthﬁh rec IVG&%%&? ecej ve fro e conmmuni cati on

medi um vi a the EURLRE &P Teselv alnigdcces %H"data do not
mat ch, presumabline chign itzd ri@ ‘edlelni shaara wirtahm saieitss ltcrrarlssmtrtesscénctn arhethe

comruni cati on mac%'rr{rl'{?nnga%q(atnhﬁl ldlﬂlct i onal nodul e, the collision det ect

unit 13e notifies of the msmatch via a |ead 16. Upon
recei ving such 30 nofﬂ@ﬂ&@tﬂons ﬁhél@&m@dnﬁﬂoﬁeﬁkﬂ Ethgrnedendi ng dat a

and prepar gy 0 oRteRR onAeeMityol1o rodefureAnotitey's Wrdcdfipun gont enti on
contryrol systemis found in he physi cal |ayer (Iayer 1) of the basic
-explained nex .
| To_transmit'data, the data link layer 14 first
checks the carrier detect unit via a lead 17 to
ascertain that no other funct10na1 module, the
"15 functional module N 15 for 1nstance, is transm1tt1ng
data, then it beglns ‘data transmission. The transmit
data 1s routed through the transmit data encoder 13b to
the transmit channel access unit 13a, and is then
placed on'the'communicatian medium 11. The encoded
20 transmit data is also furnished to the collision detect
un1t 13e. o
The collision detect un1t 13e compares the
encoded transmit data with the receive data received
from the communication medium via the receive channel
25 access unit. If the two data do not match, presumably
due to a collision with data transmitted on the W,
‘communication medium by another functional module, the
collision detect unit 13e notifies the data link layer
of the mismatch via a lead 16. Upon receiving such
30 notification, the data link layer stops sendlng data
and prepares to resume transmission later.
- Another well-known contention control system is
found in the physical layer (layer 1) of the ba51c
_ 1nterface (I interface) descrlbed in recommendation
'35 1.430 in the Integrated Services Dlg1ta1 Network (ISDN)
1 series of recommendations of the CCITT. This



Iinterface (I interface) described in reconrendation 35 1.430 in the

I ntegrated Services Di'gital Network (ISDN) | series of recommendati ons of
the GCITT. This ~ 3 reconmnendation stipulates the use of special D and E
channgl:is for detecting,collisions when two or nore functional nodul es
attenpt to-access the communi cat i on nedlun1§|nultaneously 5

Figure 3 is a block diagramof |layer 1 of an | SDN network with this cCl TT
i nterface. The netmork i ncludes a network termination (NT) unit 21 having

an echo gener at orpZdan ﬁf?5ﬁi§fﬂﬁhf%¥§? {ﬁ§i qppnéi@@igp @egﬁ¢n322 and

an upstrean1connun|cat|on whi c rise
netal lic |ines. Ifrﬂﬂféekﬁawrngde%ﬁfﬂrmﬂsrﬁquda&@ﬁfr Henetye %ﬁd{m‘%n t he
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of which is a one- ?ﬁ D channel 26a., The network term nation unit 21 15

recei vés the traf®ed UMt YL tARES iy t he echo generator 21a adds an echo
signal E whigh it createsFiguroiig 4 hel deichdiagptamias @ IZiByaer'Theof esnl ting

frame is placed r o, t
dat a frarrg 27. 28{36@%9{%{% @awcmr&%fm& Eéjg% er mﬁri%l Pgaw p'grent)
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transmitter 24a, a ecelve ar at or aring transmt
25 data with ecHbNYHEGaHign "!aﬁﬂj“ﬁ" mﬂén mﬁrm%rgg@ﬁwmwﬁ gure
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shown on the upstream communication medium 23. The
_ frame comprisés several channels, one of which is a
— ~one-bit D channel 26a. . The network termination unit 21
15 receives the transmit data frame 26 and the echo
generator -21a adds an echo signal E which it creates by
copying the D-channel data 26a. The resulting frame is
placed on the downstream communication medium 22 as
the receive data frame 27.
20 Functional modules (TE--terminal equipment)
such as the modules TEA 24 and TEN 25 are connected to
the two media 22 and 23. The line interface in each
functional module comprises a data transmitter 24a, a
data receiver 24b, a comparator for comparing transmit
25 data with echo data 24c, and a D-channel supervisory
unit 24d.
Figure 4 shows a flowchart of the I interface
_D channel access operation. When a functional module
~-has data to transmit, it executes a fixed procedure
30 ‘including a check that the D channel is free, then
‘sends data from the data transmitter 24a. The transmit
data is synchronized with a D bit which is placed in
the D channel, and which is also stored in the
comparator 24c. The network termination unit 21 echoes
35 each bit sent on the upstream D channel back through
the echo channel (E) provided in the downstream



30 i ncluding a check that the D channel is free, then“serids data from
the data transmtter 24a. The transmit data is synchronized wWith a D bit
which is placed in the D channel, and which is also stored in the -
conparator 24c. The network term nation unit 21 echoes,b35 each bit seﬂt
on the upstream D channel back through the,echo channel (E) provided in the
downstream ‘4- direction. In the conparafof 24c, the functional nodul e
conpares the echo bits that were transmtted. As long as the D and E bits

mat.ch, the func%lgg%# ﬁ@dU|%TFQH$|3#ﬁﬁ% {gﬁﬁqéﬁéon% éffﬁ#§%F599 E bits do

5 not - mat ch t'i onal : |on
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The present i nvention seeks to provid
.- 'in the posse551on of the ‘other functional module.

Three drawbacks of the two contention control

systems described above are ‘that:
(a) -cbmplex-supervisory hardware is required to
15 detect availability of the communication medium.
' (b) Hardware is necessary to compare the
transmitted and received data. | |
{c)- . A procedure for retransmitting data is
requlred because contention cannot be detected until
20 ~ data transmission begins. _

A resulting problem is that these systems are
too expehsive for use by comparatively low-cost
functional modules sharing a short-distance common
communication medium.

25 The present invention seeks'to provxde a
simple, low-cost contention control system and method. (W

According to a first aspect of the invention
there is provided a contention control system for a
single communication medium shared.-by a plurality of

30 independent functional modules, comprising a control
line separate from the communication medium and
control -means in the respective functional modules for
checking 'said control line prior to data transmission,
waiting for said control line to become inactive,

35 actiVatingisaid control line for a'predetermined
contention interval, then checking said control line



*sinple, lowcost tontention control system and nethod. According to a first
aspect of the inventi-on there is provided a contention control systemfor a
si ngl.e communi cation nedi um shared by a plurality of 30 i ndependent
?uncmLpnal modul es, conprising a control |ine separate fromthe

‘conmuni cati on medi um and control means i n-t Be-respective functional nodul es
for checking said control line prior to data transm ssion, waiting for said
control line to becone inactive, 35 activating said control line for a
predet er mi ned cordgaritn amd mesrerdling: Hen tdteeokd il g ok alentifolsdiidhe 5

agai n and r ever tidyhdy | he iRl RSl e dyf P &b cOigRrd] e etive, or

if said control e, react |vat|ng-sa| cont r ol

comenci ng dat a tlr’bﬁri?strﬁVst:l r?acé'-ridaﬁdlncﬁ i@ ki PRy i ing ’neCQ"H“&J’Cl"gc he
active state for dfhe diraidnar sQfont,ha i td e né $i5d ddbnthecbrding it a

second aspect- of .the jinventi ere is ovi ded a pret.hod, of contention
control witfn at&?mﬁ.f% sgr?tr?eglotfm% aTblyorh Cb‘ma hgi43tas 10
i ndependent functunvnﬁmuuxﬂdnes coupl ed thereto for at Ieast transmtting

data ove-r the conmuni Cati\'qo%,{%@\igﬂ% t??{@dw émi rPLQ‘q

associated with a control necte unc na each of
‘the functional midlﬂr& ltﬁelprrg)vdmladatal aeatdrod of cmtem‘@xqmgcqm@r%lont rol line .

and al so for Che%' hfav. %fattlhfh GRIY {8 A ded tnh,e mh%ppﬂyordﬁl ng,

for a functional gg ata to transmt on t comunij-cat i on
144

medi um the105tep§"lﬂ‘eF(9d') e dlNeG o8 MR ks (FRURLRA rHienete kY at
determne if the jciy draddmitdiinge datd nacd vehe (dommed i vt 1 ovg. medi dnhe

control line is defermined {Qfi%n Wdive bdiit CoMdOl dddS I 8K &
“control line connected to the functional modules, each
U " of the functional modules being operable for
- 15 activating the control line and also for checking the
state of the control line, the method comprising, for
a functional module having data to transmit on the
communication medium, the steps of (a) checking the
state of the control line to determine if the control
20 line is inactive; (b) activating, if the control line
is determined to be inactive, the control line for a
‘predetermined contention interval; (c) checking the
“state of the control line to determine if the line is
‘inactive; (d) reactivating the control line; and (e)

25 commencing data transmission and holding the control
| line in the active state for the duration of the data
A © transmission.

In order that the invention may be better
understood an embodiment thereof will now be described
30 by way of example only and with reference to the
accompanying drawings in which:-
| " Figure 1 is a block diagram illustrating the
Ethernet line interface;
Figure 2 is a flowchart of the Ethernet
35  contention control system; | | |
Flgure 3 is a block diagram of the I 1nterface



. predeternined contention interval; (c) checking the staté of" the control

i line to deternmine if the line is inactive; (d) reactivating fhe control
line; and (e) 25 comenci ng data transnmission and hol di ng 't he control -,
line in the active state for the duration of the data transmssion. |n '\
order that the invention nay be better understood, an enbodi nent thereof
w Il now be described 30 by way of exanple onIy and with reference to

t he acconpanying drawi ngs in which:- Figure 1 is a block diagram
illustrating the Ethernet line interface; Figure 2 is a flowhart of the
Et her net 35 c"cﬁrﬁcéfmﬁftﬂﬂbchﬁ ridie Kkl f o gise Bni ESBNBI ock di agram of

the | interface ded; 9Va tEWH AL TOF tBe IniASEMagagure 4 |
a flowchart of the I lnter ace contentlon control system Figure 5is a
bl ock dl&gf&ﬁldfquﬁﬂﬁ I 96+H§™ system according to the present

S

invention; Figure 6 is aFifdtmmfﬁalris shavi ok tdicagpemabf oa obntéet Comt enti on

contrel SYem Yogidhy DA e S WSl e B AELIRNERR B 1o

i nvention. Reference is migumtade o &ifjrvctanhi s:lrnowsng bheckper ati am

showing a line igg ec[]ﬁ@%rﬁﬁrpﬁpdﬂ‘gcér&rtﬂ SsyW@rﬁ‘tbP”thiE‘ Y‘ﬁb&ﬁtﬁoﬁ“da@igre

functional nodul es- havin e functions of d recelrvin
data, 3 is a comuni cat iforB Ui urﬁ%fﬂar*eﬂ“’d}@ t‘h’é%ét ahHlb‘éfsgﬁbW/g other

functional modulger@ibrt dfS the Wint@nd ide mghot heyéueﬁtbﬂn@h@dul es

commonly drive and
10 invention. .

Reference is now made to F1gure 5 which is a

block diagram showing a . 11ne 1nterface according to

this invention, 1n which 1 and 2 are functional modules K;)

having the functlons of transmitting and receiving

15 | data, 3 is a commun1cat1on_med1um shared by these and
'possiblyfother fUnctidnal.modu}es, and 4 is a control
line which the functional modules commonly drive and
mbnitor. Terminating resistances 5 can be added if

_ necessary. |

20 Each functlonal module has a data transm1t/
receive unit 1a coupled to the communication medium, a
'data link control unlt ib for. performlng functlons |
such as error control, a driving means 1d comprising a
transistor for actlvatlng the control line 4 to which

25 it is coupled byla wired-OR connection, a receiver fle
for detecting the polarity (active or inactive) of the
control line 4 and generating a signal indicating
whether the contrbl line 4 is active or inactive, a
contention control unit 1f for executlng a contentxon

30 control procedure that controls the driving and
monitoring of the control 11ne, a. t1mer 1g, and a time
setting means 1h. o .

Figure 6 is a flowchart of the transm1551on
procedure according to this invention. The contention
"35' ~control system operates as described next.
A functional module that has data to transmit



oni t or . Term nating resi stances 5 can be added if necessary. 20

Each functional nbdul € has a data transmit/ receive unit la coupled to the
gommuni cation nedium a data link control unit Ib for performing functions
such™gs error control, a driving means 1d conprising a transistor for
activating the control line 4 to which 25_ 7 i.t is coupled by a wired-OR
connection, a receiver |le for detecting t he polarity (active or inactive)
of the control line 4 and generating a signal indicating whether the

control line 4 iss@apdd Ve @équé‘%ttd’etr@nﬁﬁ)f‘ﬁ eff b Nt O Y 4 04 }Jﬂ'\E d(fnfr"dl
executing a contentJon 30 ntrol%ﬁrocedure t hat cont driving

and noni toring of uR e %n??o?h?lﬁ%“t U%rCQL'bt‘”%hd”h”tl{é ‘S’e"ct‘?'hg means
| h. Figure 6 is aurfﬂmvrmardn of ifidnel j r g ssiwimemrogatiyei vecogiing to this
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1f via an infor mgfiond nﬁ,eljcéﬂﬂoal fid t4tg§e§@ﬂ \F'ef&;hlﬁ{ f\?ﬁsﬁ]

contention control unit. reads he con
the receiver |le tIcf dét%rwm%r%elﬁéﬁ? "ch’eS cﬁ:frﬂt!r\tﬂs Ihﬂ@%ﬁ@&c’%ﬂiﬁe or
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beconme inactive. \hen fhe, PP&&fé’élH”a%d Sde?sCt#a’re t#d'%ontrol line 4 to
become inactive.
_ When the control line is inactive, the
N2 contention control unit 1f turns on the transistor 1d
15 through a lead 1c, thereby driving and activating the
control line 4, and simultaneously starts the timer ig
(104). The timer runs for a contention interval of a
duration t preset. by the time setting means 1h (106).
At the end of the contention interval, the contention
20 control unit 1f receives a signal from the timer 1g and
turns off the transistor 1d (108).

The contention control unit 1f now checks the
state of the control line 4 again (100). 1If the
control line 4 is active, which may occur if another

25 ~ functional module is contending for the right to
transmit, the contention control unit returns to the
step 102 and enters the waiting loop again. If the
control line 4 is inactive, which occurs if no other
functional module is contending for the right to

30 transmit, the contention control unit 1f again turns on
the transistor 1d to reactivate the control line 4
(112) and simultaneously commands the data link control
unit 1b to begin transmitting data on the communication
medium 3 (114). At the end of the data transmission

35 (116), the contention control unit 1f turns off the
transistor 1d, thus stopping driving and'thereby

Vi a



contention control unit 1f turns on the transistor 1d 15 t hrough a | ead
1c, thereby driving and activating the control line 4, and sinultaneously
starts the timer 1g (104). The tiner runs for a contention interval of.a.
duration t preset by the tinme-setting neans I h (106). At the end of they”
contention interval, the contention 20 control unit 1f receives a signal
fromthe timer 1g and turns off the transi ggor 1d (108). The contention
control unit 1f now checks the state of the control line 4 again (100). If
the control line 4.is active, which may occur if another 25 functi onal
modul e is contendeagtfoatimg thghtohordlahsnet4 ahd mahﬁﬂgttbe control unit

h h |
[ Fhe 471 5% nact  GanngRFeREEoR e buh gV iR BpTE, LOCBLREP' Runchlobg® o1
cont endi ng for tm@duight(leBO transmt, the contention control unit 1f
again turns on the tra”STﬁéoéoﬁgeﬁﬁl ﬁa?ﬁtXﬁPEItPesﬁgﬂﬁﬂoéréf@Paﬂlﬁlﬂg) and

si mul taneously c¢onmands. th l1nk_control unit egl n smtting
data on theSConnﬁﬁFcE?|6ndh%ﬂ¢ﬁﬁﬂﬁ yalue iprepph EHAchionpd G%@% e.

transm ssion 35 Fynéfiénal thedebes ent tRN16RGEFOLoRBEAtibnt UADErPafst he
transi stor 1d, thu? StOﬁ ﬂ%ﬁrIVInﬂ and thereby - 7a - deactivating the
control line 4 aht! helk? g eoOnRAPELEY on medi um avail able to ot her -

functional nodules (118)Figimeechnienaibimingecharttshbwihg pboefthably be 5 -
Ponger cont et eoTERRY vaf Segf e UDELs PERh BREVGE: pU"gLpERE! TOI e L
chart showiQg howathlsm@suroInslg'/sg'errerésbheesowunenntmnanedamm tis
shared by three functional modules: module 1, module
2, and module 3. The bottom line in Figure 7
indicates the state of the control line 4 (which is _ t;}
_ actlve Low) The other three lines 1nd1cate whether |
f15 each module is dr1v1ng (Low) or not driving (High) the
~ control line 4. .
Orlglnally the module 3 is transmxttlng data
on the communication medium while modules 1 and 2 are
both waiting to obtain the right to transmit (102 in .
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35




10 collisions. In Figure 7 the comunication nediumis shared by three
functional nodul es: .rmodule 1, nodule 2, and nodule 3. The bottomline in
Figure 7 indicatés the state of the control line 4 (which is active Low).
*The Qther three lines indicate whether 15 each nmodul e is driving (Low)
or nof driving (H gh) the control line 4.8Ciginally the nodule 3 is
transmitting data on the comuni cation nediumwhile nodules 1 and 2 are
both waiting to obtain the right to transmt (102 in. 20 25 30 35 - 8-
Figure 6). THdguns réo). | iHee 2ontme hsl bre i deremeinst aeting vptddt fhe

transnisSion_gﬁdngkj Fath f?aﬂ@hf@mfdﬁﬁbih@o@@ﬂér9| bt”ﬁhﬂcﬁeﬁ?ﬁésthe
u 1

| nactive. -Md . and 2 detect e i nactive stat& f ?eg 9 2ontend|ng
for the right contfitdhskine o teeomas i RgehtveontMefuledelr8rdi Atervals tl
and t2, respegidpdly Kril@4x)naéft1ﬂe né@at@laﬁdj bé%i@néshtéhdmngheorntheval t2.

At th d of t t2 t 08 heck
s state 5110190 ek Thangn{t BECeCElvERifaother ERhEPOL 0 FRcTRR 1 ng

| oop (102). Atjrteerwdls of 1 tane ta noelspectinbbp 610p3. drThengntbevedntrol

[i 4 (108 d check t t 1 t | | 4
et ve 11 doiihidReat st fnd cibery§1068, At  BilE, % (Bfatife e
transmi ssi on, tﬁxhd&uﬂerﬁﬂﬂSomhedbDWIm@Itheneontrnlthenacﬂ é)state At the
end of time tl (116 118) rmdul e 200l SP;HEEestSsthT1i AREEVES Shate (102)

and once again
10 reverts to the waiting loop (102).

At the end of time ti_module 1 also stops
driving the control line 4 (108) and checks its state
(110).  Since it finds the control line 4 inactive, it
AL/ | commences data transmission (112, 114). During data
| 15 transmission, module 1 holds the control line 4 in the
| active state.

At the end of time t1 (116 118) module 2 also
detects the inactive state (102) and once again
contends for the right to transmit by driving the

5o control line 4 for the interval t2 (104, 106). At the

' end of time t2 (108), however, it finds that the
control line 4 is active because module 1 is now
transmitting data (110). Module 2 then returns to the
waiting state (102) until module 1 finishes

25 transmitting.

An advantage of this contention control system
is that it avoids collisions of data on the
communication medium 3. Accordingly, it does not
require a data retransmission procedure.

30 Another advantage of this contention control
" system is that it is simple and inexpensive to implement.:
'Its control procedure can be executed using only part
of the processing capability of a microprocessor or
other control device in each functional module.

W
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. contends for the right to transmt by driving the 20 control line 4 for
“the interval t2 (104, 106). At the end of tinme t2 (108); however, it finds
- that the control line 4 is active because nodule 1 is now transmtting,data 4
(110). Module 2 then returns. to the waiting state (102) until nodul e 1
finishes 25 transmtting. An advantage of éhl S contention control . system

ks that it avoids collisions of data on the communication medium 3.
Accordingly, it does not require a data retransm ssion procedure. 30

Anot her advant age of th"l%fsonltrﬁ)ﬂdﬁrbncﬁmltiégs s,ygt,e@gt,slé Phpét is si rrp'I e

and i nexpensive to inplenent. Its cont rocedure can be executed using

only part of thé”tﬁr%%ﬂa%‘%ﬁrng)’béﬂhﬁolqmﬁ/ s H‘%WWBC@%SBW% of hehe control

device in each fagdroredt ivrdwediwdb 3, wrﬁrchTFm&ylwenmpnxmé@@ﬁ@ema
restrictions what soeve on the t yfcﬁéiabf t he nunber. o

in
communi cation r Wech & |ans°(%1?1’&baf azbf%’r QLrV\? rE”ﬂ)‘é‘?red
cable, a comnxXi alopdabj catre a fﬁtbrles dso ;nmsmbabf@r thé ¢ontrsb bbsei bl e

for the control e on; of o] ctors
constituting a b‘{? r}oa{#als&he r ena an(r)lgd udﬁacl[ &al# r%‘/ﬁrﬁu‘ég@c}d n| cation
medi um 3. | n thiconstbidditimng & rbwc.oratmwftm tenmaiving weendctorsefermi ned .
by a tinmer and tﬂnr{ga Sl it S - mel?ﬁburﬁ@ invention is hot restricted to

t hi s desi gn. er timng neans can npl oyed, such.as dedi cat ed

har dwar e means, or sof t wdt é%rﬁ"%"lﬂj‘%s@%fc%"?ﬁﬁ b obRkepYa hnwas

nmenory. 1510 determined by a timer and time setting means, but the
- 1nvent10n is not restricted to this. design. Other
t1m1ng means can be employed, such as dedicated
hardware means, or ‘software means making use of a

- - microprocessor .and memory. v/
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*20 25 30 35 t 10 CLAI MS 1. A contention control systemfor a single
communij cati on nedi um-shared by a plurality of 5 independent functional

nDduIes conprising: a control |ine separate fronlthe'CUﬂﬁﬂﬁfGaL+LHLiﬂﬂhJﬂﬂ

fand qutrol means in the respective func?gona nodul es ckln sai d
control line prior to data |0 transmiss wai ting f """lne
to becone inactive, activating said control |ine for

contention interval, then checking salgLRPﬁgrol l'ine agaln and reverting to
the waiting state i f said control line+s—eaetive, or if said control Iline
is 15 inactive, reactivating said control |ine, commencing data

transm ssion, @nd hol of gy ped dh FORLEohthbPes)SteRerast aveingake or (he
duration of the dat a transn155|o contenti on co?trol system

according to QAN CahkeRimedhun %%ﬁf?@lbﬁeanBléﬁﬁﬁﬁlgeQ

driving means jGRiEPéddmt Sﬁhﬁicﬁp@ﬁéP'mbdﬂ?esfoéoﬂﬁﬂ‘s@h ng said control
Ilne; recei'ver neans cou Ied tP ﬁald contro{ % ER et ecti.ng ,whet her
said control line is a&t$QRteeli hLR¢j y8Pabate from the; Gompu Hé&%&HQQ

.deternining t adiamgt hamd said contention interval; and a control unit
ﬁgggg?tfgrto said drivip @EP@?nﬁéaﬁg'Fnr§ﬁg'¥85pg?@n§e 309 3l a! M ng
- modules for checklng said control line prior to data '
10 transmission, waiting for said control line to become
inactive, activating said control line for a
predetermined contention ‘interval, then checking said
control line again and reverting to the waiting state if
said control line is active, or if said control line is
15 inactive, reactivating said control line, commencing
data transmission, and holding said control line in the
active state for the duration of the data transmission.
2. A contention control system according to Claim
4, wherein said control means comprises:
20 driving means coupled to said control line, for
activating said control line; '
receiver means coupled.to said control line,
for detecting whether said control line is active or
inactive; _
25 timing means for determining the length of said
_ contentlon interval; and
~/ a control unit connected to sa1d driving means,
' said receiver means, and said timing means, for
receiving a signal from said receiver means indicating
30 whether said control line is'inactive,'turnihg said
driving means on when said control line is found
inactive, turning said driving means off at the end of
said interval as determined by said timing means, and
turning said driving means on and off at the beginning
35 and end of data transmissipn.



receiving a signal fromsaid receiver neans indicating 30 whet her _sai d
turning said driving means on when said control

! in'[]gri/ail found inactive, turning said driving near‘ﬂ“mﬂl“]wm““m of said

as determned by said timng neans,

control line is inactive,

and off at the beginning 35 and end of data transm $si 8n.

contention control system according to. &airm 2, in which said tlnlng K

means conprises a tiner for nmeasuring the Iength of said contention

i nt erval

contention cont
functi onal

functi onal

activatin

i ne, the netho

of the .co
activatin
line for

and ti

g the

abrm

a. 25

15

20

25

30

35

tti f t idt -
o B AR RG PoRar oy il e it g Jed

nnduEes1enphoyhceahdntumnngnmemwalsombrdsh&ememJMGmmﬁdm 5.
chﬁréﬁgﬁ'gPISSQFEQLr§¥ %ﬂbag%REQh“%ft%a?hak@ﬁ%edWﬁ%re i Jé¥“ﬂ Jrodul es

6. A net holiise. é@ﬁﬁénglmﬂaﬁénfﬂ®IDWﬁﬁﬁtﬁlagcé@ﬁ@nﬂdaﬁﬂbn medi um shar ed
by a plurakity gf 'ndepﬂ”@%ﬂ%eh%ﬁﬁh'%Bﬂkrﬁqd%b

| east tranSmitting data over e nn¥n|cat|on
&d

communi cat i on nédlﬂﬁﬁﬁéﬂﬁgr§§§86¢éﬂ

Iés € ntenti on 1 nter Is of onger

LbRgeh? 65! ShibpTals b#e 168ALEON highfsls | nactive: (b)

det
6.predet &r mRRBEQdCHIfit 6ANiten titane coalt:rolc Wididdkigg t he

communication medium shared by a plurality of
independent functional modules coupled thereto for at

least transmitting data over the communication medium,

the communication medium being associated with a
control line connected to the functional modules, each
of the functional modules being operable for
activating the control line and also for checking the

‘state of the control line, the method comprising, for

a functional module having data to transmit on the
communication medium, the steps of (a) checking the
state of the control line to determine if the control
line is inactive; (b) activating, if the control line
is determined to be inactive, the control line for a
predetermined contention interval; (c) checking the
state of the control line to determine if the line is
1nact1ve, (d) reactlvatlng the control line; and (e)
commencing data transm1551on and holdlng the control
line in the active state for the duration of the data
transmission. ' -

7. A method according to claim 6 wherein the
functional modules employ content1on 1ntervals of
dlfferent lengths. .

8. A method accordlng to claim 7 whereln
functional modules of hlgher prlorltles employ
contention intervals of longer lengths.

V|ng nﬁans

engths

%%e‘ﬁplé@c%otﬂiﬁ eti]d) d 1 it

medi
%ﬂfﬁlﬁnédnﬂpgwMQQu9WkMH@Cted to the
nodutedtefdsbnofi nttbevfau@cbrroaarrfwémltes elgitng .operabl e for

ontrol Line nd also f e t he stat.e of,t control
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transmt on thedgowheniecdunot ioadilumodufiessodpd ighefra)p rdhoecikiires temp Inyat e

nacti ve, the control
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state of the control line to deternmine if the line is |nact|ve (d)
reactivating the conttol |ine; i

holdlng the control line in the actlve state for the at a
30 “w transmission. 7. A met hod according to cl a ﬂﬂﬂm ﬂ

~fynctTonal nodul es enploy contention interyahs-of dlffewe

A nmet hod according to claim7 wherein 35 functi onal nDduIes of hlgher

priorities enploy contention intervals of |onger |engths. - 1lla - 9.
A contenti on contdr.ol syshegoadientdon glontrad Isyrsdiembsudrsg anddarliliyed swi t h

reforence 10 Ml OWEFR 1fibkdof cOlelE RROTAANY g Hetendt Fidures 5 iPHN00

of contention control accor subst anti al’l
her ei nbef ore des®fi B88. aEGOTQaEUIEE Jdrazdngs.

10. A method of contention control according to
5 claim 6, substantially as hereinbefore described.
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