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~ACKGRpUND .Ql ~ INVENTION 

Field, of the Invention 

The present invention relates to a data communication 

system which is suitable for implementing a cable 

television local area network (referred to in the 

10 following as a CATV-LAN system), for such applications as 

on-demand video, tele-shopping, monitor camera systems, 

etc. In particular, the invention relates to a system 

which achieves efficient transmission of data in such 

applications while enabling the overall system, and in 

15 particular the modems, to be simple in design and 

inexpensive to manufacture. 

Description of the Prior Art 

Prior art types of data transfer methods for large­

scale applications include wide-band transmission 

20 methods, whereby encoded data are modulated by a carrier, 

using a method such as FSK or PSK modulation, and the 

modulated data are transferred to a transmission medium 

such as a cable. A description of such a data transfer 

system, in which the nodes of the system are 

interconnecteq by a bus type of network, is given in 

25 "Integrated Data and Video Broaaband LAN System" by 

' . 

'· 
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Hirata et al, as a technical report I~SS-4 No. 12, 1988, 

of the Electronic Data Communication Institute (Japan). 

An example of _such a CATV-LAN, as shown in Fig. 3, is 

made up of terminal apparatuses 11 to 13 for transmitting . . 

5 and receiving data, modems 21 to 23 (connected to 

respective ones of the terminal apparatuses 11 to 13) for 
. 

executing modulation and demodulation of the data, a 

transmission path 3 which is connected between the 
. . 

mod~ms, _and a head end apparatus 4 which is positioned at 

10 one end of the transmission path 3. 

The ·transmis~ion path 3 consists of an upstream 

transmission path 31 which transfers data from the modems 

21. to 23 to a head end_apparatus 4, and a downstream 

transmission path 32 which transfers the data back from 

15 the head end apparatus 4 to each of the modems 21 to 23. 

The function of the head end apparatus 4 is to.transmit 

back, to all of the modems 21 to 23 via the downstream 

transmission path 32, data which have been transmitted 

from any one of these modems via the -upstream . 

20 transmission path 31. In principle, it is possible to 

implement the.downstream transmission path and upstream 

transmission path by a single cable, if the head end 

apparatus 4 remodulates the data (received from the 

cable, sent along·the upstream direction) at different 

25 values of modulation frequency before transferring the 
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resultan.t modulated data to the cable, to be sent in the 

downstream direction. Alternatively of course, the 

upstream ~ransmission path and downstream transmission 

path can be implemented by respective cables. 

Data which are to be transmitted by any of the 

terminal apparatuses 11 to 13 are transferred through the 

corresponding one of the modems 21 to 23 onto the 

upstream transmission path 31, .and after being sent back 

onto the down~tream transmission path 32 by the head end 

10 ·apparatus 4, are received from the downstream 

transmission path 32.by the modem.of.the destination . . - . 
terminal apparatus. While data are being transmitted 

continuously by a specific modem via the upstream 

.. transmission path 31, .if data transmission is· commenced · 

· 15 by any other modem, ·then signal conflict .will arise on 

·the upstream transmission path 31, To avoid that 

situation, when a modem is to transmit data, it is first 

confirmed by that modem that no data are currently being 

transferred over the downstream transmission path 32. If 

20 a modem finds that data conflict occurs while it is 

transmitting, then the· modem halts its transmission, and 

subsequently retransmits the data. 

As shown in Fig. 1, each modem consists of an 

input/output interface 81 between the modem and the 

25 corresponding terminal apparatus), a transmitting buffer 
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82 which temporarily holds data that are to be 

transmitted, and a transmitting circuit 83 which executes 

modulation of the data which are to be transmitted 

(qenerally by frequency ~odulation) and then transmits 

5 the resultant siqnal at a specific transmission level, 

via the upstream transmission path 31. ~he modem further 

includes ~ rece~vin9 circ::u.it 84 which receives :modulated 

data from the downstream transmission path 32 and 

demodulates the data, a receivinq buffer 85 which 

10 temporarily holds received data, and a transmission 

control circuit 86 which qontrols the timings of data 

transmissions. 

Fig. 2 shows the conriquration of the transmission 

control circuit 86. As shown, this is made up of a CSMA 

15 control circuit 87 which executes control where~y 

transmission is only started after it has been confirmed 

that data are not.currently beinq transmitted via the 

doW?lstream transmission path 32, while transmission data 

·are beinq held in the transzittinq bufter 82. The 

20 transmission control circuit 86 fi.irther-"includes a beat 

detection circuit 89 which detects, based on the level of the 

signal that is received by the receiving circuit 84, 

whether the received ~ignal con~ains a heterodyne 

heat component. If the presence of such a beat 

25 component is detected in the received siqnal, then this 
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is taken as indicating that data are currently being 

transmitted by two or more modems, i.e. that data 

conflict is occurring. A receiving buffer clearing 

circuit 90 erases the data which are currently being held 

5 in the receiving buffer 85 if such a conflict condition 

is detected. A transmitting control circuit 88 executes 

control: whereby ·data are retransmitted after a fixed time 

interval has elapsed, following detect~on of a data 

conflict~· 

10 . Th~ operat~on .of such a CATV-LAN, .when data are 

transmitted from the terminal apparatus 11 to terminal 

apparatus 12, is as follows. Firstly, the terminal 
. . 

apparat~s 11 outpu~s the data to ·the input/output 

interface 81 of the modem 21 •. The input/output interface 

15 81 .temporarily s~ores the data within the transmitting 

buffer 82. The CSMA control circuit 87 of the 

transmission control circuit 86, when data have been set 

into the transmitting buffer 82, checks whether any data 

are currently being transferred via tae downstream . 

·20 transmission path 32 •. If it is found that data are being 

transferred, then transmission of the data via the 

transmitting circuit 83 to the upstream transmission path 

31 is inhibited, until is is detected that _the transfer 

of data via the downstream transmission path 32 has 

25 ended. However if the CSMA control circuit 87 finds that 
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data are not currently being transferred via the 

downstream transmission path 32, then transmission of 

data via the transmitting circuit 83 to the upstream 

transmission path 31 is immediately started. 

If no data conflict occurs, i.e. if no other modem 

attempts to transmit data at the same time, then the 

transmitted data are returned by the head end apparatus 

4, along th~ downstream transmission path 32, to each of 

the modems. If a modem detects that its own terminal 

10 . apparatus is the destination for the data which are being 

trans~erred v~a the downstream transmission ~ath 32, then· 

the received data are set into.the receiving buffer 85 of 

that modem, and a~ter all of the data have been received, 

the data held in the receiving buff er 85 are transferred 

15 through the input/output interface a1·to the 

corresponding terminal ·apparatus (i.e. in .this example, 

to the terminal apparatus 12). 

If while data are being transmitted continuously by 

the modem 21, some other modem begins:to transmit data 

20 (i.e. unaware that data.are currently being transmitted 

by the modem 21, since these data haye not yet reached 

that other modem after having been sent back along the 

downstream transmission path 32), then data conflict will 

occur. 

25 For example, assuming that the modem 22 attempts to 
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beqin data transmission immediately after the modem 21 

has commenced transmission, then while the leading part 

of the data which are being transmitted by the modem 21 

has not yet reached the modem 22, modem 22 will assumed 

5 that the transmission·path is vacant, and so will 

commence transmission. In that case, when the leading 

part of the dat~ transmitted by the modem.22 reaches the 

location of the modem 21 (i.e. after being sent back 

along the downstream tr.ansmission path 32), the data 

10 .which are being transmitted by the modem 21 will conflict 

·with the leading part.of the data which are transmitted 

by the modem 2 2. 

In each modem, if the beat detection circuit 89 

judges (based on.the difference between the normal 

15 received signal a.nd the signal which is received 

.when there is data conflict) that conflict is 

occurring, and if the destination of the data is the 

· terminal apparatus which corresponds to that modem, then 

the beat detection circuit 89 causes the receiving buffer 
. 

20 clearing circuit 90 to command the receiving buffer 85 to 

delete the data which have been stored therein up to that 

point. 

If at that time the modem itself is in the process 

of transmitting data when the co.nflict occurs, then the 

25 transmitting control circuit 88 of the modem is caused 
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(by the beat detection.circuit 89) to execute operations 

for retransmitting the data. In the present example, 

assuming that both of the modems 21 and 22 were 

transmittinq data when a conflict occurred, then each of 

5 .these will subsequently retransmit their respective data, 

from the beginning of the data. It is important to note 

here that if the modems 21 and 22 were both to begin 

retransmitting data after an identical time interval had 

elapsed, then of course a data conflict woµld again 

10 occur. For·that reason, respective randomly determined· 

15. 

. . 
values are assigned to that time interval which elapses 

before retransmission begins, for the various modems. It 

thereby becomes possible to execute retransmission 

without the occurrence of conflict. 

However when such a prior art type of CATV-LAN is 

used to implement· a CATV-LAN system, it is necessary ~o 

provide:a dedicated circuit for beat detection within each 

of the modems, in order to detect the occurrence of data 

conflict. This has the disadvantage of increasing the 

20 system cost. 

Moreover, ·when conflict occurs between two signals 

which are transmitted over the transmission path by 

respective modems, if it is ensured that there is a 

specific difference in transmission signal levels between 

25 the two signals, then it becomes possible to correctly 
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transmit the signal which has the higher value of 

transmission level. That is referred to as the capture 

effect. However, with a prior art type of CATV-LAN, the 

transmission levels of ·the signals transmitted from 

5 respective nodes are made identical, in order to enable 

conflict to be detected by the beat detection circuit 

within each mo~ern, based upon received signal levels. 

For that reason,. it has not been possible to utilize the 

captur~ e·ffect. 

10 If it were attempted to directly use the capture 

effect, by simply ·_assigning respectively· different valu~s 

of transmission lev~l to the v~rious modems, then the 
. . 

modems· which transmit at a high signal level would always 

receive priority, so that there would be an imbalance 

15 between.the respective rates at which opportunities 

provided for transmission, between the various modems •. 

Furthermore with a prior art CATV-LAN, when signal 

conflict occurs, then signal retransmission occurs after 

.a randomly determined time interval, so that it is not 

20 possible to immediately send any signal which is urgent. 

In addition, it becomes impossible to guarantee the 

actual interval which will elapse between the time at 

which a signal is sent from a terminal apparatus to the 

corresponding modem and the time at which the signal is 

25 transmitted. 
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SYMMARX Q£ ~ INVENTION 

It is an objective of the present invention to 

overcome the above problems of the prior art by 

providing a CATV-LAN whereby the capture effect can be 

5 effectively utilized to achieve an increased level of 

signal transmis~ion efficiency, and moreover whereby 

·imbalance between respectiye o~portunities for signal 

transmission by the various modems is prevented, and 

further whereby retransmission of signals can be 

·10 effectively performed after the occurrence of signal 

conflict. 

A CATV-LAN a9co~ding to the present invention 

comprises a plurality of mo4ems for transmitting messages 

·to an ups.tream .transmis~·ion path .and for receiving 

15 messages from ~ downstream transmission path, terminal 

apparatuses for supplying messages to.and for receiving 

messages from the modems, and a head ·end apparatus for 

transmitting to the downstream transmission path messages 

which have been transmitted over the upstream 

20 transmission path. Each of the modems comprises 

transmitted/received data comparison means which 

compares received data with transmitted data, while the 

modem is itself transmitting data. Each modem also 

includes retransmission means for retransmission means a 

25 message after a predetermined time interval has elapsed, 
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when.it is detected as a result of the comparison that 

the transmitted data and received data to not coincide. 

The modem further includes receiving control means which 

functions, when the each :modem is not itself transmitting 

5 a message and when the length of rec.eived data does not 

attain a message length which is specified in a received 

message, to.discard the received data. 

Furthermore, the modem includes carrier transmitting. 

_means for t~ansmitting a carri~r to the upstream 

10 transmission path, as a transmitted data carrier. The· 

carrier transmitting mean~ functions, when the 
. . 

transmitt~d/received data comparison means detects that 

the received data and transmitted ·data do not coincide, 

to interrupt the transmitting of the carrier after_ having. 

15 ·transmitted the carrier during a fixed time interval. 

Moreover, when _it is detected by the 

transmitted/re~eived da~a comparison means that the 

received data and transmitted data do not coincide,· the 

carrier transmitting means continues transmitting of the 

20 carrier during the fixed time interval only if the 

detection of non-coincidence occurs at a point in time 

when transmitting of all of the data of the message has 

been completed. 

Furthermore, the retransmission means of respective 

25 ones of the modems can be configured to hold data 
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specifying respectively different values of the 

predetermined t~me interval which elapses before 
. . 

· retransmission is started. 

In addition,·the retransmission means can be 

5 configured to function such that each time a mes~age 

transmission is ._performed, the retransmission interval 

specified for the modem is exchanged for the 

retransmission interval that·has been specified 

10 

for another: modem". 

Furthermore, the modems can be configured to execute 

transmission _of messag~s using ~espectively different 

· ·predetermined transmission levels. 

- Moreover each of the modems can be configured such 

that, upon completion of a message transmission, the 

15 modem inhibits transmission of a succeeding message until 

the modem detects that an idle condition of the · 

transmission path has continued ~or a predetermined time 

interval. 

The predetermined interval during which the idle 

20 condition must continue to be detected is preferably made 

equal to a slot time interval, where a slot time interval 

is maximum interval which will elapse between the time at 

which data are transmitted and the time which the data 

are received. More specifically, the slot time interval 

25 is the the interval which elapses between the point at 
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which data begin to be transmitted by the modem which is 

located farthest from the head end apparatus, along the 

transmission path, until the po~nt at which the leading 

part of the transmitted data is received by that modem 

5 from the transmission-path. 

Moreover, ~aCh of the modems can comprise priority 

detection means for det~cting a degree ~f priority which 

- is specified within the next message that.is to be 

transmitted by the modem. In -that case, ·the modem varies 

io the duration of the- time interval for which the idle 
. . . . 

condition must be.detected as continuing; in accordance 

with the priority degree that is detected by th~ priority 

detection means. 

The priority degree can take one of a plurality of 

15 stepwise-varying values, and the time interval for.which 

the idle condition must continue to be detected is set as 

20 

an integra.l number Of slot time ·intervals, in accordance 

with the priority degree which is detected for the next 

message that is to be transmitted. 

Moreover, each of the modems can comprise priority 

altering means, for altering a priority degree that has 

been detected by the priority detection means·, with the 

priority altering means changes the priority degree in 

accordance with the amount of data which constitutes the 

25 next message that is to be transmitted by the modem. 
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Also, each of the modems can comprise transmission 

level adjustment means for randomly changing the 

transmission levels of respective messages. 

Such a modem can further comprise priority detection 

5 means for detecting the degree.of priority which is 

specified within a message, with the transmission level 

adjustment means altering the transmission level at which 

a messaqe is transmitted, and with the range of variat~on 

.. of that alteration being determined in accordance with 

10 the degree of-priority ~hat is detected for that message. 
. . 

Furthermore_, each- of the modems can further comprise-

time-guararit~ed message holding means for storing a t"ime-
. . " . . 

guaranteed.message, and a guarantee interval timer. When 

a time-guaranteed message is recei"ved by a modem from the· 

15 corresponding terminal apparatus, the guarantee interval 

timer begins a timing operation. If no.message is 
. . 

_currently-being transmitted by that modem, then it 

immediately attempts to transmit the time-guaranteed 

message. If a normal message is currently being 

20 .transmitted by that modem, then when the quarantee time 

interval has elapsed, transmission of that message is 

interrupted, and the modem immediately attempts to 

transmit the time-guaranteed message. 

In such a modem, the guarantee interval timer can 

25 alter the value of the guarantee time interval which is 
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measured thereby, in accordance with a guarantee request 

time which is specified within the time-guaranteed 

message. 

Moreover, respective groups of modems can be 

5 defined, each group consisting of ·modems which have 

respectively dif.ferent values of .transmission level,. with 
. .. 

each of the modems comprising group identification 

regfstering means.for regis~ering a group number to which 

.the ·modem belongs, and a group.-identifier counter for 

10 .· obtaining a count vaJ:ue which indicates the number of a 

group whose· members _currently have the rig~t to transmit 

messages·~ When the group nu~ber coun~ed by. the group 

identifier counter coincides with the.number whi6h· is 
. . 
held in the ·group identifier registering means of a 

15 modem, message transm~ssion can be executed:by that 

modem. 
. . 

Each modem can also comprise path distance. 

comparator means for comparing the return pa~h distance 

between the modem and the head end apparatus and the 

20 -- downstr~am transmission path occupancy distance ( i. e·. the 

length of a section of the downstream transmission path 

which is currently occupied by data which have just been 

transmitted by the modem). When the.path distance 

comparator means detects that the downstream transmission 

25 path pccupancy distance is smaller than the return path 
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length, the modem can begin transmission of a new 

message. 

Moreover, a modem can comprise synchronizing signal 

receiving means for receiving a synchronizing signal 

5 which transmitted by the head end apparatus onto the 

downstream transmission path, multiplexed with the 

modulated data from the modems, and can supply the 

synchronizing signal to a·video signal transmitting 

circuit which transmits .to.the upstream transmission pa~h 
. . . 

10 . modulated data expressi~g a video signal from a ·monito~ 

video camera. 

~ach modem can further include oper~tion sequence 

registering means for registering an operation sequence, . . . . . . 

wit~ the operation sequenc~ being. execut.ed under the 

control of the synchronizing siq_nal receivii:g means. 

Each of the modems can also comprise a video 

receiving circuit for receiving video. data, obtained as 

mu1tiplexed data from ,:the downstream transmission path • 

. Also, each of the modems can comprise-preamble 

20 transmitting means for transmitting only the carrier 

during a fixed time interval, immedately prior to 

transmitting the data of a message in conjunction with 

the carrier, and preamble receiving means for 

initializing a receiving status when the carrier is 

25 received. 
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Due to the various functions which can be provided 

Such a System, as set out above, the 
in each modem· of 

following advantages are obtained. 

Firstly, while a modem is in the process of 

transmitting a message, the modem compares the 

· d·ata wi'th the received data. · If _these do transmission 

not match_, t~en it is judged tha~ data conflict has. 

· · h' h the modem halts the transmission. occurred_,. in w ic case 

. Subsequently I the modem retransmits the message.. However 

. 10 even if data.c?ntlict occurs, if the data of a message 

are _being correctiy transmitted __ because of 1:-~e capture 

effect, then·transmission of the message is continued. 

If the actually received numbe~ of data in a ~essage 

which is being received by a modem is less than the 

15 number of data which are specified for ~at message (i.e. 

specified within the message itself) then the modem 

judges that conflict·has occurred and that transmission 

of the message has been interrupted.· · In that case, the 

receving modem_disca~ds the part of· the message which it 

20 has temporarily stored. However in that case too, if the 

data of a message are being correctly received because of 

the capture effect, then the receiving process is 

continued for the entirity of the message. . 

If only the final datum of the received message has 

25 been made indefinite, because of occurrence of conflict, 
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then the receiving modem cannot use the above method to 

judge that conflict has occurred, i.e. by judging on the 

basis of the received message length. In that case, when 

·the modem which transmits that message detects that 

5 conflict has occurred, that modem continues to .transmit 

the carrier alone for a certain time interval, after 

transmission of_ the message has been completed. The 

receiving modem is thereby notified that conflict has 

10 

occurred.· 

Furthermore, .by ensuring_ each modem can only begin 

. retra~smis_sion of a message after a specific time 

: ··interval has ~lapsed· following termination of 
.. . 

transmission as a. result of detecting data conflict, and 

:bY ·establishing respectively different values for that 

· 15 time interval,: bet~een the various modems, it is ensured 

that conflict will not again occur when retransmission of 

a message is executed. If these retransmission time 

intervals were to be made fixed, for each modem, then an 

imbalance would arise in the respective rates at which 

20 the various modems.are permitted to execute message 

25 

transmissions. However that problem is overcome by 

interchanging these time· intervals between respective 

modems, each time that a message transmission is 

executed. 

In addition,· the capture effect is utilized, by 
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assigning respectively different transmission levels to 

the various modems. The modems are configured such that 

each time a modem transmits a message, the ~odem inhibits 

itself from transmitting any succeeding message until it 

5 has detected that an idle condition has continued for a 

duration which is at least equal to a slot time interval. 

As defined hereinabove, "t:-he term "slot time interval" 

signifies the maximum time.required for a modem to 

receive data after it has transmitted that data. The 

10 "idle condition" is a condition in which no carrier is 

present on the transmission pat~. In th~~ way, it 

15 

· becomes possible to prevent the concentration of 

·transmission opportuniti~s in those m_odems which have the 

highest values.of transmission level. 

Fur~herinore .. by changing the value of the time 

int~rval during which the idle condition must continue to 

be detect_ed, in ac<;::ordance with a priority which is 

assigned to a message that.is to be transmitted by a 

modem, it becomes possible to transmi:t messages in order 

20 of their priority. 

Also, by randomly changing· the transmission levels 

of the yarious modems, the respective numbers of 

transmission opportunities become balanced, among the 

modem. Furthermore by using a high transmission level 

25 for a message which has a high priority, messages can be· 
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transmitted on a priority basis. 

Furthermore in the case of messages for which it is 

necessary to guarantee the maximum amount of delay which 

will occur before the message is transmitted (after being 

5 ~ssued by a terminal apparatus), such messages are 

t~ansmitted f ir~t, ·w~th normal messages being transmitted 

thereafter. If .a time-guaranteed message is issued by a 

.te~inal apparatus to .the corresponding modem while ... 

transmission of a normal message by that modem is still 

10 in progress, and if sending of that normal modem is not 

completed within the time interval which is guaranteed as 
. ·~ . 

the transmission delay, then transmission of the nor:inal 

· ~essage is interrµpted, and tran~mission of tQe time­

_guaranteed message. is executed, to. thereby satisfy the 
.. 

15 guaranteed transmission· delay requirement. 

Also, by dividing the modems into groups, with the 

modems within a group having respectively different. 

values of transmission level, and sequenially assigning 

to the groups the right to transmit messages, it can be 

20 ensured that the the.capture effect is effectively 

·utilized, and the overall transmission efficiency is 

increased. 

Furthermore by providing each modem with a path 

comparison means, for comparing the returp path length 

25 between the modem and the head end apparatus with the 
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length of the part of the downstream transmission path 

that is currently occupied by data that have been 

transmitted by that modem, it becomes. possible to 

transmit a message while the upstream transmission path 

5 is in the idle condition even if the downstream 

transmission pa~h has not yet reached the idle condition. 

Furthermore, by arranging that the head end 

apparatus t~a~smits a syn~hronizing signal to each of the 

·modems, via the __ tr~ns~ission path,. and 1_>roviding a 

10 synchronizin_g ·sign~l r~ceiving circuit· in each of the 
. . . 

~odems, it .be.comes possible to mutually synchronize the 

operations of .the various modems. 

In that case, by_providing modems with a video 
! . ·. . . 

signal receiving circuit and video signal transmitting 

15 ·circuit, a monitor camera system can be-configured in 

which the video signals transmitted by the modems are· .. 
. . 

mutually synchronized, so that switching between the 

respective ~ideo signals can be performed without 

producing disorder in the resultant d·isplay pictures. 

20 · Also, if the carrier alone is transmitted during a 

fixed time interval prior.to transmitting a message, i.e. 

a preamble interval, then when data conflict occurs 

between two messages, and only one of the messages is 

successfully transmitted due to the capture effect, the 

25 exact point at which that message begins can be 
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accurat~ly defined, when the message is received by 

another modem. 

BRIEF QESCRIPTION QE lli.E DRAWINGS 

Fig l is a circuit block diagram of an example of a 

5 modem in a prior art type of apparatus which can be 

utilized as a CA~-LAN; 

Fig. 2 is a circuit bloqk diagram of a receiving 

control circuit in the example of Fig. l; 

:Fig. 3 illustrates ~he basic.general configuration 

10 o~ a CATV-LAN; 

Fig~ 4 is a·circuit"block ?iag~am.of a modem used in 
. . 

. -~ first embodiment of a CATV-LAN according to the present 

invention; 

Fig. 5 shows the configuration of a mes~age, in.the 

· 15 first embodim~nt; 

20 

Fig. 6 illustrates a first pattern _of data conflict 

between messages, for the first embodiment; 

Figs. 7A, 7B illustrate the occurrence of conflict 

on the transmission path; 

Figs. 8, 9 and 10 are flow diagrams of operations 

executed by the first embodiment; 

Figs. llA, llB, llC illustrate a secondpattern of 

data conflict between messages, for the first embodiment; 

Fig. 12 illustrates a third pattern of data conflict 

25 between messages, for the first embodiment; 
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Figs. 13A, 13B illustrate.a method of providing 

notification of conflict between messages, with the first 

embodiment; 

Fiq. 14 i_llµstrates a pattern of data conflict · 

5 __ between ~essaqes, for describing a second embodiment of 

the invention; 

. ~igs. 15; 16, 17-are flow diagram~ of operations 

·executed by the second embodim~nt; 

Figs .. 18A, 18B·,. 18C sh~w examples of· tables for . use 

~10 in."dete~ining·retransmission. time intervals for 

respectiye lnO~emS I USed in the·. Second embodiment i 

15 

. Fig. 19· is a flow diagram.of operations. executed by 

. the seco_nd. embodiment when the tables of· Fiqs. 18A to 18C 

are utilized; 

Fig. 20· shows an example of ·a message transmission 

sequence, for the second embodiment; 

Fig·. 21 shows an example of a message transmission 

sequence, for a third embodiment .of the invention; 

Figs. 22 a~d 23 are flow diagram-5 of operations 

20 executed by the third embodiment; 

Fig. 2_4 is a circuit block diagram of a modem used 

in the third.embodiment of a CATV-LAN according to the 

present invention; 

Fig. 25 shows the configuration of a message, for 

25 the third embodiment; 
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Figs. 26, 27 are flow diagrams of operations 

executed by the third embodiment; 

Fig. 28 is a circuit block diagram of a modem used 

in a fourth embodiment of a CATV-LAN according to the 

·s present invention; 

Fig. 29 shows an example of a message transmission 

seque~ce, for the fourth embodiment; 

· Fig. 30 is a flo~ diagram of operations executed by 

the ~ourth embodiment; 

10 Fig. 31 is a circuit block diagram of a modem used 

15. 

20 

25 

in a fifth embodiment of a CATV-LAN according to the · 

·prese~t invention; 

Figs. 32~, 32B.show an example· of a message 

transmission sequence,· for the· fifth· embodiment; 

Fig. 33 is a flow diagram of operations executed -by 

·the fifth embodiment; 

.Fig·. 34 is a circuit block diagram of a modem used 

in.-a sixth embodiment of a CATV-LAN according to the 

present invention; 

·Figs~ 35A, 35B respectively show a table used in a 

modem of the sixth embodiment,and an example of a message 

transmission sequence; 

Fig. 36 is a flow diagram of operations executed by 

the sixth embodiment; 

Fig. 37 is a circuit block diagram of a modem used 
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in a seventh embodiment of a CATV-LAN according to the 

present invention; 

Fig. 38 shows an ex.ample of a message transmission 

sequence, for the seventh embodiment; 

Figs. ·39, 40, 41 are flow diagrams of operations 

executed by·the.seve~th e~bodiment; 
. . 

.Fig. 42 fs a circuit block diagram of a modem used 
. . 

in an eighth embodiment of a CATV-LAN according to the 

present .. invention; 

Fig. 43 shows an.example of .a message transmission 

sequence, for the eighth e~odiment; 

.·Fig •. 44 "is a circuit block diagram of a modem. used 

in the eighth embodiment of a CATV-LAN according to the 

present invention; 

Fig. 45 is a circuit block diagram of a m~dem used 

in a ninth embodiment of a CATV-LAN according to the 

present invention; 

Fig. 46 shows an example of a message transmission 

sequence, for the ninth embodiment; _. 

Fig. 47 is a flow diagram of operations executed by 

the ninth embodiment; 

Fig. 48 shows the overall configuration of a tenth 

embodiment of a CATV-LAN according to the present 

invention; 

Fig. 49 is a circuit block diagram of a modem used 
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in the tenth embodiment of a CATV-LAN according to the 

present invention; 

Figs. so, 51 are flow diagrams of operations 

executed by the tenth ~mbodiment; 

Figs. 52A, 52B are transmission timing diagrams of 

synchronous· messages, in the tenth embodiment; 

Fig. 53 is a ?il:'.'cuit block· diagram _of a modem used 
. . 

in an eleventh embodiment of a CATV-LAN according to the 

present invention; and· 

Fig.,54 illus~rates a pattern of data conflict 

between _messages, ·~or the eleventh.embodiment~ 

. DESCRIPTION OF.PREFERRED EMBODIMENTS 

:·A first embodiment of ~ CATV-LAN according to the 

p~~sent· invention ·will be de_scribed in the followin_q, 

15 which will be ass~med to have an overall configurat~_on 

that is identical to the prior art configuration shown in 

Fig. 3. As stated above, the transmission path 3 may 

consist of respective separate cables which function as 

.the upstream. transmission·path 31·and-downstream 

20 transmission pa_th 32, or (if the head end ·apparatus 4 

remodulates the· data which it receive~,. using different 

modulation frequencies from those of the modems) it is 

possible to implement both the upstream transmission path 

31 and downstream transmission path 32 in a single cable. 

25 Furthermore, although it will be assumed in the 
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following description of embodiments that data, after 

being modulated. (e.g. using FSK modulation) are then up­

converted in frequency by being mixed with a high-

frequency carrier, before being transferred to the 

5 · transmission path 3, and are subsequently down-converted 

when receiv~d from the transmission path 3 1 the invention 

i_s equally _applicable to_ a CATV~LAN in which the 

modulated data are directly supplied to the transmission 

path 3: Thus, the function of the carrier for frequency 
. . 

10 up-c~nversion is, in itself, not relevant.to the 
.. 

invention.· In rel:ation to the invention, the carrier 

functions as a· pilot signal~ which is sent by a modem to 

the transm~ssion path t~gether with a signal which 

expresses data that· are being transmitted by that modem. 

15 As will be made clear in the following, various 

operations of a modem can be controlled in accordance 

with whether or not ~he pilot signal is being received 

from the transmission path by the modem. 

Hence, if the invention is applied to a CATV-LAN.in 

20 which frequency up~conversion and down-conversion are· not 

performed by the modems, then it is necessary to provide 

in each modem a pilot signal generating circuit, and a 

signal combining circuit for combining the pilot signal 

with the modulated (for example, FSK modulated) data that 

25 are being transmitted. However if frequency up-
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conversion and down-conversion are performed by each 

modem of the system, as in the following described 

embodiments, then a carrier signal generating circuit 

·serves the function of the aforementioned pilot signal 

5 generating· circuit, and .a mixer circuit used for. 

frequency up-conversion serves the function of the 

aforementioned signal· combining-circuit. 
. . . 

It will also be· .assumed t~at data are conveyed as 

asynchronous data packets which will be ref erred to 

10 ~erein as messages! with· each message consiS.~ing of at 

le_ast three data units, each data un~t formed· of a 

specific number of bits. Each such data unit will be 

15 

20 

ref erred to as a dat~m, and can for example consist of an 

· integral number of· bytes. 

With the first embodiment· of the invention, each of 

the modems 21 to 23 has the c·onfiguration. shown in the 

circuit block diagram of Fig. 4. As shown in Fig. 4, 

such a modem includes ·a transmitting buffer 51 which 

temporarily holds a message which has~been sent from the 

corresponding terminal apparatus 11, and a transmitting 

control circuit 52 which checks whether any carrier is 

currently being transmitted over the downstream 

transmission path 32. If no carrier is present on the 

downstream transmission path 32, the transmission control 

25 circuit 52.sequentially transfers the data of the message 
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from the transmitting buffer 51 to the transmitting 

circuit. 53. The modem further includes a carrier 

generating ·circuit 54 which generates a carrier, for 

frequency up-conversion of modulated data, a transmitting 

5 circuit 53 for modulating, preferably.by frequency shift 

_keying (FSK) modulation, the data which are transferred 
.. 

by the transmission control circuit 52, mixing a 

resultant modulated ~ata signal with the carrier that is 

produced from the carrier generating circuit 54, and 

10 ~ransferring·the res~ltant.signal onto· the upstrea~ 

transmission.path 31.· While a .me~sage is.being 

_transmit~ed by t~e-m~dem, a transmitt~d data counter_ 

c_ircui t 55. · c~unts the number . of data .which have been 

tr.ansmitted.. A repeiving circuit 58 is coupled to 

15 receive data signals from the dow~stream transmission 

path 32 and performs frequency down-conversion and 

demodulation of. -the received data signals, to recover the· 

originally transmitted data of a·message. A received 

data counter circuit 59 counts the number of data which 

20 · have .been received, and a transmitted/.received data 

comparator circuit 60 determines whether there is a match 

between the received data and the corresponding 

transmitted data, whil~ that modem is itself transmitting 

a message. A retransmission control circuit 61 judges 

25 that a data conflict is occurring, when a mismatch 



- 30 -

condition is found by the transmitted/received data 

comparator circuit 60, sends command signals to the 

transmitting control circuit 52, causing that circuit to 

halt transmission of the message and to retransmit the 

5 data after a certain time interval has elapsed. The 

modem furthe~ includes a transmitting buffer clearing 

circuit 56 for clear.ing the . contents of the transmission 

buffer 51 when comparison operations. have been completed 

for all of the transmit.ted data. A carrier detection 

·10 ·circuit 57 detects. the presence of· a: carrier on the · 

downstream transmission· path 32 and notifies th~ 

transmission control circuit 52 and a receivin~ control 

circuit 63 of that carrier presence. The ~~~eiving 

control circuit 63 controls the transfer of received data 

15 to the receiving buffer 64, and may designated ·(in 

accordance with c~rcumstances) that the contents of the 

receiving buffer 64 are to be cleared or are to be 

transferred to the terminal 11. The receiving buffer 64, 

temporarily holds data which have been transferre~ by the 

20 receiving control·c~rcuit 63, before transferring the 

data to the terminal 11 when all of the data of· a message_ 

25 

have been received. A receiving buffer clearing circuit 

62 acts to clearing the contents of the receiving buffer 

64 when necessary. 

It should be· made clear that ·the word "carrier" as 
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1 . d only to a hi'gh-frequency carrier used herein is app ie 

which is combined with a modulated data signal in a 

mixer, for frequency up-conversion of the modulated data 

signal prior to transmi~sion, and that the word "carrier" 

is never used herein in relation to direct modulation of 
f 

data (such as FSK modulation). As stated above, s~ch a 

carrier also performs the function of a pilot si~nal, 
which is an essential function in a CATV-LAN according to 

.. the· present invention. 

·10 . As ~hown in Fig~ 5, each message which is 

tran.sferred between'·two t~rminal ~pparatuses consists of. 

a· first· datum (l· - l) which expresses the de~tina~ion_of 
.. 

. the message, a second datum (1 ~ 2) which ex~resses the 
. . 

total length of the message (i.e. the.total number pf 

15 da~a _constituting t~e messa_ge) and data (1 __ .3) to (1 -

n) which express the actual message contents which are to 

be transferred. 

The transmitted data counter circuit 55 and the 

received data counter circuit 59 of the modem 21 

20 ~equentially count the data (1 - 1), (1 - 2) (1 - 3), 

etc. of the message. While the modem 21 is transmitting 

data onto the upstream transmission path 31, the 

transmitted/received data comparator circuit 60 

successively compares the first datum (1 - l) of the 

25 transmitted data (i.e. a datum which has already been 
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transmitted, and is obtained from the transmitting buffer 

for the purpose of comparison) with the first datum of 

the received data , the second datum (1 - 2) of the 

transmitted data with the second datum of the received 

5 data, and so on. If the receiving circuit 58 of modem 21 

receives data while modem·21 is not itself transmitting 

data, and the terminal apparatus.11 is specified as the 

destination ot the message the receiving control circuit 

63 transfers the received data to the receiving buffer 64 

10 If the carrier (as detected by the carrier detection 

~ircuit 57)· ceases to be received from the ·d~wnstream 
. . 

trans~issiC?n _path 32 ~e~ore the complete .~essage .·.has been· 

received (i.e. before the "number of ·data specified as the . .· 

messaqe· length, by the second datum of·· the· message, have 

15 been rec.eived), then this is judged by the recei_ving 

control circuit 63 as indicating that data conflict has 

20 

occurred. In that. case, the receiving control circuit 

63 comands the receiving buffer clearing circuit 62 to 

clear th·e contents .of the receiving buffer 64. 

If the.first datum of the received message does not 

specify terminal apparatus 11 as the destination for the 

message,. then the receiving control circuit 63 causes the 

message data to be discarded. 

The operation of this CATV-LAN will be described by 

25 utilizing examples of message transfer from the terminal 
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apparatus 11 to the terminal.apparatus 13. 

With this first embodiment of the invention, it is 

assumed that all of the modems transmit data at the same 

transmission level, and. that the length of time for which 

5 a message.is transmitted is sufficiently long by 

comparison with the time which elapses from the point at 

·which data conflict is detected and the point ·at which 

transmission of a message is halted in respon~e.to 
.· . 

detection of. that data conflict •. · The time required for 

10 data to.-be transmitted from the modem which is located 

farthest from the head end apparatus and to return to 

that modem will· be referred to as the slot.time interval. 

The terminal apparatu~ 11 first stores the ~essage 

which is to. be transmitted, within the transmitting 

15 buffer 51 of the modem 21. It will be assumed that this 
. . 

message is message 2· which is shown in Fig. 6A. When a 

messag~ has thus been set into the-tran~mi~ting buffer 

51,·the transmitting control circuit 52 checks whether 

the carrier detection circuit 57 detects the presence of 

20 a carrier on the downstream transmission_ path 32. If at 

that time no carrier is being detected, then transmission 

of the message is immediately started. Otherwise, 

message transmission is delayed until the carrier is no 

longer detected, then message transmission is started. 

25 It can thus be understood that transmission of a message 
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is started only under the condition that there is no 

carrier·being transmitted on the downstream transmission 

path 32. 

When transmission of the message is to begin, the 

5 tra~smitting control circuit 52 first commands the 

·carrier generating circu.it 54 to begin generating the 

carrier. In response, the carrier generating circuit 54 

.begins to supply the carrier to the transmitting circuit 

53. The transmission control circuit 52 then reads out . . 

10 . from the tr~n:smitting buffer 51 the first datum (2 - 1) 

of" the message 2, and transfers that datum to the 
. . 

trans~itting circuit 53 •. At the same time~ ·the 

transmitted data counter circuit 55 is set to a count of . . 

1. The transmitting circuit 53 modulates the first datum 

15 (2 - 1), mixes the ~esultant m~dulat~d d~ta signal with 

the carrier, and transfers the resultant signal' to the 

upstream transmission path 31. 

When trans~ission ~f that first datum has been · 

completed, the transmitting circuit 53 increments the 

20. transmitted data counter circuit 55 to a count of 2. 

Each time the count in the transmitted data counter 

circuit 55 is updated, the transmitting control circuit 

52 reads out from the transmitting buffer 51 the datum 

which has the serial number that is equal to the count 

25 value. In this case, when the count in the transmitted 



5 

·. 10 

- 35 -

data coupter circuit 55 is.2, the second datum of the 

message, i .. e datum (2 - 2) is read out from the 

transmitti_ng buffer· 51 and transferred to the 

· tr~nsmitting circuit 53. 

A~ that time, since the datum (2 - 2) expresses the 

mess.age length, the transmitting control circuit 52 
. . . 

registers (within an internal register, not shown in the 

drawing). the value which is expressed by.·the datum (2 -

2), as the message ~ength. This will be assumed.to be 

30. I~ e_ach datum is ·a single byte,. for example, the 

message .. length would be _.30 bytes in ·that -case.· 

The first datum.of the actual contents of the 

.message i~ t~en·t~ansmitted, and the operations of· 

incrementing the count value and_ transmit~i~g the 

15 corresponding datum are thereafter repetitively performed 

until the entire message has been .. ·transm1 tted' .i.e. until 

the number of data which have been transmitted becomes 

equal to the message length (30). 

If data are transmitted from any other modem while 

20 the transmission by the modem 21 is in progress, then the 

data signal from that other modem (i.e. combined with the 

carrier) will be returned from the head end apparatus, 

transferred along the downstream transmission path 32, 

and thereby distributed to each of the modems. In that 

25 case, i.e. if a message begins to be transmitted by some 
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other modem before the complete data of the message 2 

have been distributed to all of the modems_, then this 

will result in data conflict. The time interval which 

elapses from the start of transmitting a message until 

5 that message has been distributed to all of the modems is 

a fixed value, which depen~s upon the length of the 

· transmission path. If another modem should begin to 

transmit data within that. time i~terval, i.e. before the 

. ·message 2. ~as been distributed t.o all of the modems,. then 

.10 data conflict.will occur. With a.system of _the type 

which is being described, whereby each modem individually 

15 

20 

. . . 
checks the transmission path to determine whether data 

are currently being transmitted· over that.path, such 

conflicts are. inevitable. 

It will be assumed that, as shown in Fig. 6B and 

Fig. 7A, immediately after· the modem 21 has started to 

transmit-the message 2, the modem 22 begins to transmit 

the data of message 3,. by the same process as described 

above. The result is illustrated in.-Fig. 7B •• 

·Immediately after the modem 21 has started to 

transmit the message 2, the signal carrying that message 

has not yet reached the modem 22, _and so the modem 22 

judges that the transmission path is available, and 

begins to transmit data. As a result, the data of 

25 message 2, transmitted by modem 21 and the data of 
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message 3, transmitted by modem 22, will conflict, as 

shown in Fig. 7B. 

The resultant signal which is actually transmitted 

is as shown in Fig. 6C. The conflict condition continues 

5 ·from the time a.t which the leading datum of message 3 

(transmitted by modem 22) reaches the po_sition of modem 

21, until the time .at which the modem 21 halts the 

tra.nsmission of message 21 after judging that conflict 

has occurred.· The si~nal data which result.from conflict 

· 10 between two messages are indefinite,· as ind_icated in the 

drawings. · 

. The head end apparatus 4 has thus, in effe~t, 
. . 

transmitted onto the downstream trans~ission path 32 the 
message 23 which is shown in Fig. ·6c, ·and that mes.sage 23 

15 is thus received by each of the modems. 
. . 

· When data conflict occurs, each·modem .executes the 

following actions. Firstly, after message 2 begins.to be 

transmitted, the carrier detection circuit 57 of the 

modem begins to detect the carrier (which begins to be· 

20 transmitted slightly before transmission of the modulated 

data actually starts). The receiving circuit 58 then 

receives the initial datum (2 - 1) of the message 23, and 

sets the received data counter circuit 59 to a count of 

1. If the modem receiving the data is the same modem 

25 which is transmitting the message, then the 
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transmitted/received data comparator circuit 60 of that 

modem judges whether conflict is occurring. In this 

example, the mo~em 21 is in the process of transmitting 

data, so that the transmitted/received.data comparator 

5 circuit 60 of that modem executes conflict judgement 

operations. 

·Thus, ~hen-the transmitted/received data comparator 

circuit 60 receives the first datum (2 - l) of message 23· 

from t~e re~eiving circuit 58, it then reads out' from the 

.10 transmitting buffer 51 the datum having a serial number 

which· is ·expressed by the count value in the received 

·data counter circuit 59~ ·~n this example, the first 

datum (2. - l) will be read _out from the transmitting 

buffer 51. That datum, and the datum which has been 

15 ·received from the downstream transmission path 32, are 

then c~mpared. If no transmission errors have occ~rred, 

these will be identical. The above operations ~re 

thereafter successively repeated until all of the·data 

(i.e. corresponding to the specified message length) have 

20 been received, or until it is found that.the received 

data do not match the transmitted data. 

In this example, conflict occurs when the fourth 

datum.(2 - 4) is transmitted by the modem 21. 

Specifically, at the time when the modem 21 subsequently 

25 should be receiving that fourth datum (as indicated by 
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the count value of the.received data counter 59}, it is 

found that the received datum is indefinite, i.e. there 

is a mismatch between the transmitted datum (2 - 4) which 

is being read out from the transmitting buffer 51 and the 

5 actually received datum (3 - 1). The retransmission 

control circuit 61 of .the modem 2i then commands the 

retransm;i.ssion control. circuit 61 to begin operations for 

message ~etransmission. 

The retransmission control circuit 61 also then 

10 · commands the transmitting control circuit 52 to 

.immediately terminate the messa_ge transmis·sion. It is 

assumed in· ·Fig. 6C tha~ when the data expressing conflict 

are received;. the modem 21 has already started to 

transmit the datum. (2 .:... 5), so that transmission of the 

15 message 2·is.terminated immediately after the datum (2 -

5) has been transmitted. The retransmission control 
. . 

circuit 61 then· .determines the time interval .which will 

elapse before message retransmission begins. In this 

embodiment,· this time interval (ref~rred to as the 

20 retransmission time interval) is selected randomly within 

a fixed range of values. When· that retransmission time 

interval has elapsed, the retransmission control circuit 

61 command~ the transmitting control circuit 52 to begin 

to retransmit the message 2. If at that time there is no 

25 carrier present on the downstream transmission path 32, 

' 
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then the message 2 immediately begins to be transmitted 

onto the upstream transmission path 31. 

The modem 22 executes similar conflict judgement 

operations. However the modem 22 detects c_onflict when 

5 that modem _rec::=eives the datum (2 - 1) of the message 2, 

and. finds that this.does not match the datum (3 - 1) of 
. 

message 3 which it ~as pre~iously ~ransmitted, and which 

it should receive.at that time. As a re~ult, 

_.transmission of the ~essage 3 · is. halted immediately after 

10 ·the datum (3 - 6)_ has been tl'.'ansmitt;ed. 

After conflict has· occurred, the: ~odems 21· and· 22 

each-begin ope~a~ions·for retransmission of the 

. respective messages 2 . and ~. However of course if both 

of these modems were to begin "retransmission at the same 

15 time, then conflict would.again occur.· For that reason, 

with this embodiment,· the time intervals which elapse 

between the point at which transmission is halted because 

of da~a conflict and the point at whic~ retransmission 

· begins are randomize~, between the va~ious modems, so 

20 that there is only a low probability that both of the 

modems 21, 22 will each begin retransmissio~ at the same 

time. 

It will be assumed that the modem 21 is the first to 

begin retransmission, and that the modem 22 does not 

25 attempt to begin retransmission until a sufficient time 
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has elapsed after the modem 22 receives the carrier 

tranmitted by the modem 21. In that case, after the 

modem 21 begins r~tr~nsmission of m~ssage 2, no conflict 

condition will occur, so that for all of the data from 

5 "the transmitting buffer 51 of the modem 21 (i.e. t~e.data 

cons ti tuti'ng the complete message length) .there is no 

mismatch detected .petween.the received data and the data 

read out from the transmitting buffer 51 
. . . 

If cprrect data matching has occurred for all of th~ 

10 transmitted data, ~hen· the tran~mitted/received data.· 

~omparator ~ircuit-60 commands the transmitting buffer 

.clearing circuit· 56.to clea~ th~ message from the 

tran~mitting buffer s1.·The receive~ messag~ is then 

15 

tr an sf erred .. from the recei v:i,.ng buff er 64 to the terminal 

apparatu~ 11. 

Thereafter, when a new.message. is· written into the 

transmission buffer 51, the operations described above 

are repeated, t~_trans~it that message. 

It will now.be assumed that the ~odem 23 receives 
. . 

20 the message 23 shown in Fig. 6C, i.e. the message which 

has resulted from conflict between the messages 2 and 3 

shown in Figs. 6A, 6B. It will further be assumed that 

the datum (2 - l) of the message 23 specifies that the 

modem 23 is the destination of the message. Firstly, it 

25 can be assumed that the received data counter circuit 59 
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has been set at an initial value of o. When the 

receiving circuit 58 of the modem 23 receives. the initial 

datum (2 - l) of message-23, the count value in the 

received data counter circuit 59 of that modem is set to 
. . 

5 1. At that time, the receiving control. circuit 63 of 

that modem judges that the destination which is specified 
. . . 

in that datum (2 ~ 1) is the modem 23 itself, whereupon 

the datum (2 · - 1) is. s·et into the receiving buffer 64 .. 

. ·The receiving: circuit· 58 then receives the datum (2 

10. 2) of-message 23, whereupon the received data counter" 

.circuit 59 is incremented by 1, to the value·2 •. The 

receivi~g con~rol circuit ?3 the~ detects the fact that 
. . 

the message length .whic~· is specified ·in datum (2 -. 2). ·is 

30. . The above_ oper~tions are then .. s:uccessively _repeated . 

15 until. the_ ent_ire message has been received, ·i.e.·. unti.l. · 
. . . 

the count value of the·received data counter·circuit 59 

becomes identica~ to the message length. 

However if as in this case it is found that·the.· 

carrie~ is no longer being transmitted on the downstream 

20 transmission path 32 before the.data of the entire 

message length have been received, then the receiving 

control circuit 63 judges that conflict has occurred in 

the received data. In.the case of the message 23, the 

length of the message (i.e.· 9) is shorter than the 

25 message length (30) that is specified in the datum (2 -
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2), so ·that it is judged by the receiving control circuit 

63 that conflict has occurred. 

The receiving control circuit 63 then designates to 

the receiving buffer clearing circuit 62 that the 

. 5 contents of the receiving buffer 64 are to be cleared. 

Subsequently, the·modem 23 receives the messag~ 2 when 

that is retransmitted by·the modem 21. The destination 

Of this message is again the modem. 23, and SO the modem 
. . . 

23 repeats the operations described above. In·. this ·case, . . . . 

·10 no conf lic:t occurs, so that· the rece_i ved message length 

and the specified message lE!ngth are ide~tical. 

When all-of :the.~a~a.of the_ .mes~age 2 have·thus been 

received, the receiving control circuit 6~ of the modem . 
. . 

23 des~~ates to the receiving buffer .64. that the 
. . 

15 received m~ssage which is being.held in the receiving 

. ·buffer.64, i.e. the message 2, can be transferred to the 

terminal apparatus ·13. 

Although these are ~epresented as respective 

circuits·_in t?e drawings, for simplicity of.description, 

20 in a practical.apparatus the functions of the 

transmitting· control circuit 52, the receiving.control 

circuit 63 and the.t~ansmitted/received data comparator 

60 are preferably implemented by a suitably programed 

computer. or microprocessor. The operation.sequence 

25 performed by the transmitting control circuit 55 to 
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transmit a message is shown in the flow diagram of Fig! 

8. The operation sequence performed by the 

transmitted/received data comparator 60 in-conjunction 

with the transmitting control circuit 52 and.receiving 

5 control circuit 63, for detecting data conflict in a 

receiv~d message_ and for implementing the retransmission 

operations if necessary, ·are shown in the flow diagram of 

Fig. 9.· ·The operation sequence:performed by the 

receiving. cont.rol circuit 63 when a m~ssage is· received· 
. . 

10· without occurrence of data conflict is shown in the flow 
. . 

4iag~am · of F.ig. . 10 • · . 

· ····As. illustrated in Figs~ 11a,11b,11c~. it is·possible. 

tha:t -~nly·the final datum of· a·transmitte~ message is 

render.ed indefinite as a result of data· conflict. rn 

15 sue~ ~ case, the mode~s which r~ceive such a message 

cannot_ judge that conflict has occurred. It will be 

assumed that the modem 21 transmits the message 4 shown 

in Fig •. 11A, which consists of the data (4 - 1) to (4 -

5),· while the modem 22 transmits the message 5 shown in 

20 Fig._ 11B, consisting of the data (4 - 3) I (4 - 4),. (5 -

3) to (5 - 30). In this case, the first two data (4 -

3), (4 - 4) of the message 5 ~re identical to the third 

and fourth data of the message 4. It will also be 

assumed that the respective destinations of the messages 

25 4 and s are the same, i.e. the modem 23. 
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If, as ·shown in Fig. 11C, conflict occurs between 

the messages 4 and s, then the actual time at which the 

.·modem 21 detects that data conflict has occurred will be 

the time·at.which that modem begins to receives data 

5 which have been made indefinite as. a result of the 

conflict. At .that point, the modem 21 interrupts 

tran~mitting the data of the message. As a result, in 

ef_fect, the. mess~ge 45 · shown in Fig. llC is transferred 

onto· the downstream transmission path 32. ·. When the 

10 destination mo~em 23 receives that message, then·since 

·the null!~er·. of data (5) · constituting· t_he_ message 45 is 

ident~ca~·to the message length that· ~s specifi~d in_ the 

15 

. . . 
seconq. datum (4 - 2)'·of that message, the modem 23 cannot 

· . detect that data conflict has occurred.· · · 

In F~g~ 11C it is assumed that the mod~m ·22, after 

.detecting data conflict, .terminates trans~itting the 

message 5 after having transmitted the· datum (5 - 3). 

However as shown in Fig. 12, it is possible that the . 

transmission of message 5 would be terminated after.the 

20 datum·(S - 4) has been transmitted. In that case, the 

resultant message which is received by the modem 23 is 

the message 46. However in that case too, the modem 23 

cannot detect that data conflict has occurred, That is 

because the conflict.judgement operation does not use the 

25 fact that the received message length is greater than the 
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message length specified in the message, as a basis for 

detecting the occurrence of conflict. 

However a pre~erred version of the first embodiment 

of the invention will_ now be described, whereby even in 

5 the case.of the occurrence of such a type.of data 

conflict, the destination modem can be notified of the 

conflict occurrence. This is accomplished ·as follows • 

. When the transmitting control circuit 52 of· the 

·~ransmitting.modem detects that conflict-has occurred, :it 

10 . _controls the carrier generating circuit 54 su~h that, 

after. trans~itting of the message has been terminated, 

the carrie"r .alone. continues to be transmitted during a 

-pre.determine~· _time in_terval. · Each of 'the modems is 

configured to. detect._a condition whereby, at the end of a 

15 received message, th~ carrier alone continues to be 

-received during the aforementioned predetermined time 
. ' 

interval, and when that condition· is detected, to judge 

that data conflict has occurred for the received-message.· 

The des~ination modem can thereby determine that data · 

20 conflict has occurred. The_ operation will be described 

referring first to Fig. 13A, assuming that conflict has 

occurred as illustrated in Fig. 12. 

With this method, the transmitting control circuit 

52 of the transmitting modem (i.e. the modem which is 

25 transmitting a message) controls the carrier generating 
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circuit 54 such that transmission of the carrier is not 

terminated until the transmitted/received· data comparator 

circuit. 60 has successfully completed the operations of 

sequentially comparing each received datum with each 

transmitted datum. In the present examp~e, when the 

modem 21 receives a datum for which conflict has 

occurred,."i.e. "the fifth ~atum of the message .46, then 

the tran~mitted/received data compar~tor.circuit 60 of 

:that modem detects a mismatch between the received and 

10 ... transmitted data, and ··.so judge~ that conflic:;::t has· 
. . 

. . . 

··occurred, and· c9mmands the retr:ansmission control circuit 

61.to execute.retransmission operations. As. the first 

part of the· ·retr~nsmission operations, the retransmission· . . . 

·control-circuit 61 commands the transmitting control 

15 · circuit. 52 to halt .transmitting of the message. In 

response, the transmitting control circuit 52 immediately 

.. halts transmitting of the data of the message (unless, as 
- . 

in the present example,_the data of the message have 

already been completely transmitted) and controls the 

20 carrier generating circuit 54 such as_ to continue 

transmitting of ·the carrier until the aforementioned 

predetermined time interval has elapsed • 

. It is essential that this predetermi_ned ·time 

interval must be longer than the.slot time interval. The 

25 reason for that is as follows. We shall assume that the 
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transmitting modem is the modem which is located farthest 

from the head end apparatus, and that data conflict 

occurs for the final datum of the message which that 

modem.transmits. In that case, after the modem has 

5 transmitted the final datum of the.message, the modem 

will thereafter transmit the carrier alone, to the 

transmission path. ~fter a slot.time-interval has 

elap~ed, th~- modem· will receive the ~inal datum of the 

-message which it ~ran~m~tted. If data conflict.did not· 

10 occur, the modem would then terminate· transmission of the . . . . . 

carrier. In that case, the ~essage ha~ been ~~ansmitted 

: correctly,·. but -the carrier has continued to be 

transmitted.for one slot time interval. However if data 

conflict di~ occur.for the final datum.of the.message, 

15 the modem will detect that the received.datum does not 

match the tinal datum.of the transmitted message, and so 

will ·judge that conflict has occurred. In that case, the 

modem·-continues to transmit the carrier alone, for a 

specific time interval. As a result,.each of the other 

20 modems will receive a message which is followed by an 

interval in which the carrier alone is received, with 

that interval being longer than one slot time interval. 

Each modem thereby can judge that data conflict has 

occurred in the received message. However if the carrier 

25 alone is received, at the end of a message, during an 
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interval which is not longer than a slot time ·interval, 

then each modem will judge that data conflict has not 

occurred. 

For that reason,. in the present .example, the modem 

5 22 continues to transmit the carrier for a time· interval· 

which is. greater than the slot time in~erval, after 

ju~ging that conflict has occurred. As.a result," the 

modem 23 ·continues· to receive the carrier for a time 
. . 

interval whiCh is _longer than' ~he -~lot time,. after 

·10 .· · ~eceiving t~e datum·: (5 - 4) of message. 46. In.that· case, 

. the.·.·receiv"ing :control circuit 63 of the modem 23 judges 

that. confli.ct has occurred in the received .. ~ata, .·and 

. 15 

. . 

command's··the rec~iving buffer clearil'.lg circuit 62 .to 

. c~ear the me_ssage 46 from the receiving buffer 64. 

The operation ~equence perfo~med by the· transmitting . 

control c'ircuit 55 to trans~it a me~sage, with the 

pref erred version of the first embodiment of the · 
. . . . 

·invention described above, is shown.in the flow diagram 

of Fig. 15 •. The· operations performed:.by the receiving 

20 control circuit 63 with the preferred Version Of ~he . 

first embodiment, and the transmitted/received data 

comparator 60 in conjunction with the transmitting 

control circuit 52 and receiving control circuit 63, for 

detecting data conflict in a received message and for 

25 implementing the retransmission operations if necessary, 
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are shown in the flow diagram of Fiq. 16. 

In the above, it is assumed that the transmitting 

control circuit 52 always causes the carrier to be 

transmitted for a fixed time interval after halting data 

5 . transmission, whenever conflict is detected. However ·it 

would be equally ~ossible to arrange, as illustrated in 

Fig. 13B that the carrier is transmitted for the fixed . 

specific unique value for that time interval. such a 

20 . method would also reduce the possibility of conflict 

again occurring after retransmission is initiated. 

The operation sequence performed by the receiving 

control circuit 63 i~ conjunction with the 

transmitted/received data comparator 60, in that case, is 

25 shown in the flow diagram of Fig. 17. 
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Alternatively, a table of the form shown in Fi9s. 

18A, 18B or lSC can be stored in each modem. For 

example, the tables of Fi9s~ lSA, lSB or 18C could be 

respectively stored in the modems 21, 22, 23 described 

5 above. Each time any modem executes a message 

transmission, the next entry in the correspond~ng table 

is selected by"each of the modems as the retransmi"ssion . . 

time interval which will be applied by that modem to the 

next message which.it transmits. Thus, for each_modem, 

10 -the previously_ used retransmission time-interval (i.e. 

which mu~t elapse before retransmission of a message 

·:begins,. after data c·ont"lict has been det~cted) is· 

exchanged for the time interval that was last used by 

some other modem. In that way,: the. respective value of 

15 retransmission interval can be equalized, between the 

various modems. 

The operation in that case is as follows. It will 

be assumed for example that the table of Fig. 18A is 

assigned to the modem 21, the table of Fig.· 18B is 

20 assigned to the modem 22, and the table of Fig. 18C is 

assigned to the modem 23. 

It is important to note that the tables specify 

respectively different values of retransmission interval, 

for the same number of transmissions. This ensures that 

25 respectively different values of retransmission interval 
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will be used by any plurality of modems which execute 

retransmission after data conflict has occurred, thereby 

ensuring that data conflict will not occur as.a result of 

retransmission of messages. 

Thus, the size.of each table (i.e. number of table 

entrie~) is determined by the total number Of modems 

·. which "are connected to the transmission path. Also I the 

retransmission time is preferably selected in units of 

slot time intervals. 

Taking the example of· messages 2 and 3 1 ·fqr which 

data conflict occurs as described above, then ~ssuminq 
·: . 

that.the retransmission intervals ~ssigned to the modems 

... are obtained· ·from the flrst entries in table .·9a and _9b, 

the modem 21 wil"i.begin retransmission after a time 

15 interval of one slot time interval has elapsed, as 

20 

. . 
.·determin_ed by the table of Fiq. 18A while the modem 22 

will begin.retransmission after a time interval of two 

slot time intervals has elapsed, as determined by the 

table ~f.Fig. 18B •. 

After retransmission has been completed,· the 

retransmission control circuit 61 of each·modem causes 

the transmitting control circuit 52 to halt transmission 

of the carrier. Thus, after the messages 2 and 3 have 

both been retransmitted, transmission of the carrier onto 

25 the transmission level 3 by the modem 21 and modem 22 
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will have ended, i.e. the transmitting control circuit 52 

of each modem will cease to detect the presence of a 

carrier on the downstream transmission path 32. 

When this condition of zero presence of a carrier is· 
. .. 

5 detected,· the carrier detection circuit 57 of each modem 

·cqmmands the retransmission control circuit 61 to update 

the retran~mission ·time interval, i.e. to select the next 

entry· in the.corresponding one_ of the tables. This 

updating operation ~s performed ·simult~neously by ·all" of· 

10 ·· the.modems,· sine~ all of the modems can detect the 

cessation of carrier on the transmission path. 

. With the .above example, th_e retransmission interval· 

which is.determined ~or the modem 21 will thus be changed 

to 2 slot time intervals, while that of the modem 22 will 

15 be ch~nged tc:> 3 slot ·time .inte_rvals '· and that_ of the . 

modem 23 will be changed to 1 slot t"ime ·interval. · .. 

When the maximum "number of transmissions". in.the· 

tables (i.e. in ·this example, 3 transmissions) is 

exceeded; then "single transmission" entry of each of the 

20 tables is.return~d to. 
. . 

It can thus be understood that as a result of the 

above operations, the occurrence of data conflict when 

messag~s are retransmitted can be avoided, since the 

values of retransmission time interval that are assigned 

25 to the modems are always different. Further, since these 
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values are successively changed, for each modem, the 

average value of retransmission time interval becomes 

identical for each of the modems. 

The operation sequence performed by the transmitting 

5 control circuit 52 in conjunction with the 

transmitted/received data comparator 60, for this version 

of the first embodiment, is shown in the flow diagram of· 

Fig. 19 • 

. It should be noted that, instead of detecting the 

10 condition where there ~s no carrier presences on the 

transmission path, as-a-condition for updating each.of 
. . 

··the tables,·it would.be·equally~possible to execute that 
. . . . 

updating each time ·that a data conflict is detected. 

It can be understood that.with each of the versions 

15 of ·-the first embodiment described above, data conflict 

can be detected without using special dedicated beat 

detection circuits in the modems. 

A· second embodiment of the invention will be 

described, in which respectively different transmission 

20 levels are established for the various modems. 

With the first embodiment described above, the 

transmission levels of the modems are substantially 

mutually .identical. If the transmission levels of the 

transmitting circuit 53 of the various modems were to be 

25 substantially different, then the aforementioned capture 
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effect would occur. That is to say, when modems are 

transmitting data simultaneously, only the data of the 

modem having the highest transmissio~ level will be 

transferred normally, while the data transmitted by the 

other modems at the low transmission level would be 

effectively erased by the data which are transmitted at 

the high transmission.level. 

T~is will. be.described referring to an example in 

·which it-.is assumed that the. tr~nsmission. level .of the 

10 ·· tr~nsmitti:11g circuit 53 .. of the modem .. 21 ·is significant~y 
. . .. 

. h~gher. than the transmission level of the trans~i~ting 

circuit .53 of the modem 22. It is assumed that the same 

.type_of_operation as d~scribed above·for the first 
. . 

embodiment is used-to detect conflict between 

15 transmissions-

In .. the same·way.as for the first embodiment, as the. 
. . 

modem 21 begins to transmit the ~essage 2,:the modem 22 

almost simultaneously begins to transmit the message 3, 

so that data conflict occurs. However_. in _this case,· 

20 · since the transmission level of the modem 21 is the 

higher level, the data of message 2 (shown in Fig. 14A) 

.which are transmitted by the modem 21 will be accurately 

transferred to the destination terminal apparatus, 

whereas the data of message 3 which are transmitted by 

25 the modem 22 will be replaced (i.e. obliterated) by the 
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data of message 2. That is to say, the data 47 which are 

received.by each of the modems will be identical to the 

data of.message· 2, in spite of the fact that data 

conflict has occurred. As a result, the modem.21 will 

5 not.detect that conflict has occurred, and so will 

continue to to transmit the message 2 until the end of 

the data of that message·.· In addition, ·the modem which 

is the destination for the . message 2 will succ~ss.fully 

receive that-message. 

10 on the p~er hand, the modem 22·will detect a 

·. mis~atch. between the data which it ·1~ .. sending and the 

data which it is.receivi11:9 1 and s~_will terminate. 

transmission of the mess.age 3, in the same way as 

described for ·the first. embodiment .. After transmis.sion 

15 of.the message 2 has ended, modem 22 retransmits the 

message 3. Thus, as a result of the above sequence of 

ope~ation_s, both the ·modems 21 and 22 can successfully 

transmit their respective data. 

· .However if after transmitting the message 2 the 

20 modem .21 were to continue to sequentially.transmit new 

messages; then the modem 22 would not be able to transmit 

data until all of the transmissions by the modem 21 have 

ended. Thus the problem arises that there wi11 be 

differences between the respective amounts of data which 

25 the various modems are permitted to transmit. 
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·In order to prevent such differences between the 

respective amounts of data which are transmitted, the 

transmission control circuit 52 of the second embodiment 

is provided with functions which are additional to those 
. . . 

5 of _the transmitting control circuit 52 ~f the _first. 

embodiment. Spe9ifically, the tran~mitting control 

circuit 52.of a modem executes control whereby after 

transmission of the dat~ of a message by that.modem ~as 
. . . 

been completed, further transmission by that modem is 

-10 ·.inhibited until an idl.e interval of at least one slot 

.time ·.in:t,erva·l. ha~ .e_lapsed~: Here,. the term·. "idle 

·interval'~ siqni:fies a~ interval in which no carrier. is· 

being transmitted over the trans~~ssion path. 

The c;>peration will be described.·referring .to Fig. . . . . 

15 20." With the first e~bodiment, when the modem 21 has 

achieved.~ormal terminatio~· of message transmission.for 

the message 2, tne transmitted/received data comparator 

circuit 60 of that modem then commands that the message 

which is being held in the transmitting buffer 51 is 

20 . cleared. When a new message is subsequently set into the 

~ransmitting buffer 51, the transmitting control circuit 

52 begins operations for transmitting that new message. 

0137 

However with the ·second embodiment, when the 

25 transmitted/received data comparator circuit 60 has 
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detected that all of the received data match the 

transmitted data of the message 2,· then the transmission 

~ontrol circuit 52 has the added function of executing a 

transmission inhibit operation. As a result, even if a 

5 new message i~ then set into the transmitting buffer 51, 

the transmitting control circuit 52 will not execute 
. 

transmission operations ·until the transmission .inhibit 
. . 

condition is released. 

· It will be assumed that a new message 5 is set into 

10 the tr~nsmission buffer 51, af~er transmission <'.>f messa.ge 

2 has been co~p~eted. The transmission control circuit 

.52 releases. th~ transmission i~hibit condition at. the 

point· in time when the carrier. _detection circui_t 57 · 

·. detects that the idle· state ha$ continued for at least 

15 · · one· slot time interval.· . 

After the modem 21 has completed transmission of the 

m~ssage 2, if. no other modem were to ·immediately .ini~iate 

data transmission, ·then the idle condition would continue 

until one slot time.interval has elapsed: However if · 

20 during that time, i~e. while the modem 21 is ·inhibited 

from transmitting a new message,_ the modem 22 detects 

that transmission of the data of message 2 has ended, 

then the modem 22 immediately begins retransmission of 

the data of message 3. 

25 If the time which elapses from the end of 
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transmission of the message 2 until the start of 

retransmission of the message 3 is less than one slot 

time .interval (i.e. the idle condition.continues for less 

than one slot time interval), then the retransmission of 

5 data by·· the modem 22 begins while the transmi_tting 

10 

·control circuit 52 of the modem 21 is continuing to 

maintain the transmission. inhibit condition. 
. . 

~f t~r transmission of the message 3 has been 
. . 

complet~d s~ccessfully, ·if_ ~o data are then ·transmitted 
. . 

. ··by. any other mo~em, the· idle condition will be maintained 

for one.slot time interval. During that time; _the 

transmitting· cont~oi· circuit 52 of the modem 21 releases 

the .. transmi~sion inhibit.cond~tion, so that. the data of 

.-the:new_message· s·which had been set into the 

15 transmi'!:ting b_uffer 51 is then trans.mitted by the modem 

21. 

It-can thus be understood that as a result of the 

abo_ve· operations, the same rates of data transmissions 

can be ensured both for the modems which have a high 

.20 transmission level and the modems which have a low 

transmission level. 

The operation sequence for.transmitting a message, 

performed by-the transmitting control circuit 52 in 

·conjunction with the.transmitted/received data comparator 

25 60, for the second embodiment as described above, is 
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shown in the flow diagram of Fig. 22. The corresponding 

operation sequence performed by the receiving control 

circuit 63 in conjunction with the transmitted/received 

data comparator 60, whereby after a message has been 

5 correctly transmitte~ by a modem, transmitting of a 

succeeding message by·t~at modem is inhibited until a 

predetermined time interval has elapsed, is shown in the 

flow diagram of Fig. 23. 

In the above, it has been assumed that the second 

10 embodiment of the invention uses the same method of 

communication control as that of the first embodiment. 

However it would be equally possible for the second 

embodiment to use a conventional method of communication 

control based on detection of a beat component. In that case, 

15 when conflict occurs so that the data transmitted by one 

of the modems are obliterated and replaced by the data. 

transmitted at a high transmission level by another· 

modem, then each modem can detect that conflict has 

occurred, based on a beat presence in the received signal. 

20 That can be achieved by measuring beforehand the level of 

beat component in the received signal when data conflict · 

occurs (data of one transmitted message are obliterated by 

data of° another transmitted message which is transmitted 

at a higher output level) and by registering that 

25 measured beat level in each of the modems. In that case, 
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when the beat level of a received signal is outside a 

range which is determined by that registered value, a 

modem will judge that data conflict has occurred. Except 

for that point, the operation in that case would be 

5 identical to that described above for the second 

embodiment .. 

However.in.that case it would be necessary for the 

beat detection to be performed to a.high level of 

accuracy, and problems woul"d arise due to noise in the 

10 received data. For that reason it is preferable to µse 

the· communication control method of the first .embodiment. 

A third embodiment of a CA!l'V-LAN according to the . . 

present invention will be described, wherein transmission 

is executed i~ accordance"with the priority of a message, 
. . 

15 where "priority" signifies a value which is assigned to a 

20 

message,.: for indicating how rapidly ·the message must be 

transmitted. The lower the priority that is assigned to 

a message, the greater is the amount of delay which is 

permissible before the message is transmitted. 

Fig. 24 shows the configuration of a modem in such a 

CATV-LAN. As shown,· the modem includes a priority 

detection circuit 65 which detects the priority that is 

registered within a message, and temporarily inhibits the 

transmission operation by the transmitting control 

25 circuit 52 in accordance with the priority. The 
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remainder of the embodiment is identical to that pf the 

first embodiment of Fig. 4. 

When a message is detected as having a low priority, 

the priority detection circuit 65 inhibits operation of 

. 5 the transmitting control· circuit 52 until it is detected 

that an idle time interval of the transmission path has 
. . 

elapsed which is equal to more than 2 slot time 

intervals. · Th.e operat~on of tne remain~ng parts 51 to· 64 

of the modem of this embodiment is identical to that 

lO descri.bed for the s~cond embodiment above. 

-:Fig. 25 shows a message 7 whi~h includes a priority • 

. · .. It will· be a·ssumed that .the priorit;y can.· take_ either of 

two values, i.e. 1· and 2 •. If no priority· is registered 

within a message, then themes~a,ge is treated as.having a 

15 priority o·f l. 

The operation of this CATV-LAN will be described 

refe~ring to Fig. 21. It will be assumed that the 

message 2 and message 5 are to be transmitted by the 

modem 21,· and that modem 22 is to transmit the message 3; 

20. ·and also a message 7 which has the priority 2 • 

. Since messages 2, 3 and 5 do not have a priority 

registered therein, each of these is treated as having a 

priority of 1. Messages which have a priority of 1 are 

transmitted in the same way as for the second embodiment 

25 described above, in which priorities are not used. 
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The transmitted/received dat~ comparator circuit 60 

of modem 22, after transmitting the message 3, designates 

that ·the m~·ssage contents of the transmitting buffer 51 

are to be cleared. It will be assumed that immediately 

5 thereafter, the message 7 (having the priority 2) is sent 

·from th~ term~n~l apparatus 12 and is set·into the 
;, . 

transmitting buffer 51 of the modem 22. 

When a me~sage is set i~to that transmitting buff er 

51,the priority detectio~ circuit 65.detects the priority 

10 of the message. If .t_he ·priority is 2,· ~hen the priority 

. detectlon circuit 65 .. inhibits transmission operations by 

the t~ansmitting control.circuit 52 until it detects that 

·a time interval ~a~ elapsed which is greater than.2 slo~ 

time· intervals .• 

15 In the ~xample, after one slot time interval has 

elapsed, the modem 21.transmits the mes~age s, so that 

the. transmitting control circuit 52 of the modem 22 does 

not begin transmission of the message 7. 

· After message 5 has been transmitted, if 

20 transmission of no other.message by a modem occurs, then 

an idle time interval (of the transmission path) of more 

than 2 slot time intervals will elapse. 

In that case, when the carrier detection circuit 57 

of the modem 22 detects that an idle time interval of 

25 more than 2 slot time intervals has elapsed, the 
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transmitting control circuit 52 is released from the 

inhibit condition, and so transmits the data of message 

7, in the same way as c;iescribed ·above for the first 

embodiment. 

Thus with the above operations, transmission of 

messages-having a low priority is ·executed after all 

messages having·a high priority have been transmitte~. 
. . . . . 

· The operation sequence for transmitting a m~ss~ge, 

performed by the trans.mitting contro"i ·circuit 52 in 

10 :conjunction with the transmitted/receive~ data comparator 

60, for the third embodiment as described above, is shown 

in the flow diagram of _Fig. 2.6 

I.f ·a plurality of different priority levels are 
.. : 

used, then it becomes possible·to execute control whereby· 

15 the transmitting control circuit 52 of a modem is 

inhibited from tr.ansmission · operations until it has been 

detected that the i°dle time interval has continued for. an 

integral multiple of .the slot time interval, with that 

integral multiple being determined in.- accordance with the 

20 priority of a message which is waiting to ·be transmitted· 

by that modem. · 

In that case, for example, it would be possible to 

inhibit transmission of a message having a lower_ priority 

than the message 7 (for example a message having a 

25 priority of 3) until 3 slot time intervals have elapsed, 
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and to inhibit transmission of a message having an even 

lower priority (for example; a priority.of 4) until 4 

slot.time intervals have elapsed. In that way, 

transmission. of low-priority messages.is inhibited until 

5 · transmission of all messages having a higher priority has 

been comp~eted • 

. The operation sequence for transmitting a message, 
. . 

performed. by th_e· transmitting control c.ircuit 52 in 

conjunction with the transmitted/received· data comparator 

10 60, for such a m~dified version of the third embodiment, 

is shown .in· the flow diagram of Fig.·21. 

A f o~rth embo~iment of a CATV-LAN according to the 

present invention.will be described, whereby the ~riority 

which is assigned tq a·message is changed in· accordance 

15 with the amount.of data that is to be transmitted by a 

l.'llOdem. 

Fig. 28 shows the configuration of a modem of this 

embodiment. As· shown, this includes a priority 

alteration circuit 66 for .changing, .i:n accord.arice with 

20 _the length of a message that is being held in tpe 

transmitting buffer 51, the priority that is detected by 

the priority detection circuit 65 for that message. The 

remaining configuration of the modem is identical to that 

of the embodiment of Fig. 24. 

25 The operation of this CATV-LAN will be described 
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referring to Fig. ·29. It will be assumed that the modem 

21 transmits messages 2 and 5, the modem 22 transmits the 

message 3, and .also transmits a message 7 which has a 

priority of· 2~ 

It will further be assumed that ·when ~h~ message 

length exceeds so, the priority alteration.circuit 66 

executes operations to set.the priority of the message as 

1. 

After the·message 3 is transmitted by the modem 22, 

10 ·the transmitted/received· data comparator cir~uit 60·· of 

that· modem cle.ars the· message from th_e transmitting 

buffer 51. It will·. be .assumed that the m~ssage 7 is then 

immediately sent· from the terminal apparatus 12 to be set· 

into the transmission buffer 51 of. the modem 22. 

15 The priority alterat_ion circuit 66 then detects the 

priority and the mess_age length of the message which is 

being held .in the transmitting buffer 51 •. In this ca~e, 

the· message 7- has the. priority 2, however sinc.e· the. 

message length is so, the priority alteration circuit 66 · 

20 controls.the priority detection circuit 65 such as to 

assign the priority 1 to that message. 

The transmitting control circuit 52 of the modem 22 

in that case does not receive a transmission inhibit 

command from the priority detection circuit 65, so that 

25 after one slot time interval has elapsed following the 



- 67 -

end of transmission of the message 3 (in the same way as 

for the second embodiment) the transmitting control 

circuit 52 of the m·odem 22 implements transmission of the 

message 7. ·With the.example of Fig~ 29, the modem 21 

5 simultaneously transmits the message 5, so that data . 

conflict occurs. Hence, after.transmission of the 

mcessage 5 has.been completed, the-message 7 is 

retransmitted~ 

The operatic~ sequence for transmitting a message, 

10 performed by the transmitting_ control _circui~ 52 in . 

conjunction with the transmitted/received data comparator 

60, for the fourth embodiment of the invention described 

above,· i·s shown in the flow diagram. of Fig.· ·JO. 

In the aboye it has been ·assumed that the priority 
. . 

15 assigned·to a ·single message is altered in accordance 

with the message length~ However it would.also be. 

possible-that a plural~ty of messages are simultaneously 

-present in the transmitting buffer. In such a case~ it 

would be possible to change the prio~ity assigned to each 

20 of these messages in accordance with the total number of 

messages, or in accordance with the total ~ength of the 

messages. 

Thus, by the above operations, data can.be 

transmitted on a priority basis, in a system having a 

25 plurality of modems which transmit and receive data. 
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A fifth embodiment of a CATV-LAN according to the 

present invention will be described, whereby in order to 

·.effectively use the capture effect, the transmission 

levels of the respective modems are randomly varied. 

Fig. 31 shows the configuration of a modem in this 

embodiment. A~ shown, the modem includes a transmission 

level adjustment circuit 67, for randomly varying .the 

transmission levels at which messages are transmitted by 

the transmitting circuit 5_3 and. the ~arri_er·· is 
. . 

transmitted by _the carrier gen~ra~ing·ci~cuit _54 •. The 

·remainder of the configuration is identic_al to that of 

the modem o.f the first embodiment, shown in Fig. . 4. 

With the transmission method· used in the s·econd 

embodiment of the invention, whereby the transmis~ion· 
. . 

15 levels of the respective.modems are fixed, then as shown 

in Fig. 32A, message t~ansmissions will always occur in 

order of magnitude of transmission level. As a result, · 

modems with low values of transmission level must wait 

until completion o~ message transmissions by those modems 

20 which have l:iigher transmission levels, before executing 

message transmissions themselves. If the modems which 

have low values of transmission level also have 

transmission level values which are not substantially 

different, then these modems will also attempt to execute 

25 respective retransmissions at times which are close 
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together, so that there is a high possibility of.data 

conflict occurring at these retransmissions. However 

since the transmission levels of these modems are close 

to one another, the capture effect will not occur, and 

5 ·hence when conflict ·_occurs,· the data transmitted by each 

of these modems.will be destroyed. 

With the f°ifth embodiment, in order to prevent such 

a condition,· the transmission level~ of the transmitting 

circuit SJ·and carrier ge~erating circuit 54 of each 

10 · · modem . are randomly v~ried, · t~ereby . enabling the capture 

effect to·be effectively.utilized. The operation· of this 

~TV-LAN wi~l be ~escri~ed refe~ring to Figs. 32A; 32B. 

Apart from the changes ·made in the· t_ransmission levels, 
·. ~ 

the operation is otherwise identical to that of the first 

15 embodiment. 

Firstly, it will be assumed that the modem 21 is· to 

transmit the message 2 and the modem 22 is to transmit 

the message 3 • In · each of the modems 21 and 2 2 ·, the· 

transmission level adjustment circuit;67 randomly changes 

20 the transmission levels of the transmitting circuit 53 

and carrier generating circuit 54 within a fixed range of 

variation. It will be assumed for example that the 

transmission levels of the transmitting circuit 53 and 

the carrier generating circuit 54 of the modem 21 are 

25 each set at 50 dB, while the transmission levels of the 
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transmitting circuit 53 and. the carrier generating 

circuit 54 of the modem 22 are each set at 60 dB. 

In that case, if both of the modems 21 and 22 begin 

to transmit simultaneou~ly, _then due to the·capture 

5 effect, only the data of message 3 (transmitted ~y the 

m.odem 22) will be successfully conveyed, while the data 

of message 2 (transmitted:by the modem 21) will be 

destroyed, and wi11· be. subs.equently retransmitt~d. When 

retransmission is executed, the transmission level· 

10 adjustment circu~t'67 of the modem 21 again performs a 
random cl_l.ange ·in. the t~ansmission levei of that m~d~m·. 

It will. be assumed .that the new transmission level is 70 

dB. . Hence, the data. of message 2 ~ill be transmitted by 

·the modem 2l·at a level o~ 70 dB. 

15 ·The above operations are thereafter ·successively 

20 

~epeated by each of the.modems, with the transmission 
.. 

level adjustment circuit 67 of each modem executing a 

random change in ·the t~ansmission level, each time that· 

the·modem has ·executed a message transmission. 

Wi~h the CATV-LAN according to the fifth embodiment, 

there is o~ly a low probability ~hat the modems whose 

transmission levels are close together will execute 

transmissions at time points which are close together. 

Thus, the capture effect can be effectively utilized in 

25 that case. 
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With this embodiment, since the respective 

transmission levels of the various modems arenot fixedly 

determined, it becomes possible to eliminate any 

imbalance between the respective rates of message 

5 tr~nsmission opport~nities which are provided to the· 

various modems, without.the need for a modem which has 

10 

15 

. . . 
executed ·a message-transmission to then inhibit further_ 

transmissions until it has detected that a predetermined 

idle time interyal has.elapsed. 

The operation sequence for transmitting a message, 

performed by the tran~mitting c.ontrol circ::ui_t 52 in 

conjunction with· _th~ tr~nsmitted/received data c:::omparator 

60, for the fifth embodiment of the invention 'described 

above,. is-shown in the _flow diagram of Fig.-·~3. 

A sixth .embodiment of a CATV-LAN acco~ding to the 
. . . 

present invention will be described, whereby the 
. . . 

transmission level of a modem is varied in accordance· 

with.the priority of a message which is to be 

transmitted, ·so that messages which have a high priority 

20 will be.given precedence in being transmitted. 

Fig; 34 shows .the configuration of a modem in this 

embodiment.· As shown, the modem is provided with a 

priority detection circuit· 65, for detecting the priority 

that has been assigned to a message, and for determining, 

25 in accordance with the priority, a range of values within 
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whic~ the transmission level at which that message will 

be transmitted is randomly determined. The modem further 

includes a transmission level adjustment circuit 67 which 

randoml~ sets the transmission levels of the transmitting 

5 circuit 53 _and ·the-carrier generating c1rcuit 54 within 

the range that is ·set by the priority detection circuit 

65~ The remaini~g parts of the configuration are 

identical to those of the first embodiment shown in.Fig. 

4. 

10 . The priority detection circuit 65 of the modem 21 · 

·stores a table,· of· the.form shown in Fig.· 3SA.· As shown, 

this ta_ble specifi~~ relationships between the priorities 

·· anci respective .transmission level ranges. When the· . 

. priority detection circui~ 65 detects t?e pr~ority of a 

15 message wpich is ~o be transmitted, it obtains from.the 

table.the range of transmission levels which corr~spond 

to that priority, and notifies the transmission level 

adjustment cir.cuit 67 of that range. The· transmission 

level adjustment circuit 67 then randomly selects a 

20 transmission level value for the transmitting circuit. 53 
. . 

and carrier generating circuit 54, within that range. 

The operation of this CATV-LAN will be described 

referring to Fig. 35B. It will be assumed that the 

modem 21 sends message 2, having the priority 1, and the 

25 message 7 which has the priority 2, while the modem 22 
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sends the message 3 which has the priority 1. 

When the message 2 is set into the transmitting 

buffer 51 of the modem 21, the priority detection circuit 

65 of .that modem detects that the priority of the message 

5 ·is 2. Next, the priority detection circuit 65 obtains. 

the transmission level range which corresponds to that 
. . 

priority (i.e. in this case, l) ·from the table shown in 

Fig. 35A, and so notifies the transmission level 

a~justment circuit 67 that the.transmission level range 

10 .is 90.dB to 80 dB. 

15 

20 

· The transmission level adjustment circuit 67 then 

randomly determines· a· transmission. level within that · .· 

range. It will b~·assumed that.the ·transmission level. 

thus obtained· for message 2 is 85 dB.·· 

In addition, the.transmission level adjustment 

circuit 67 of the .. modem 22 ·similarly is notified of a 
. . 

transmission-level.range by the priority detection 

circuit 65 of that-modem; and will be assumed to set a 

transmission level of 82 dB for _the message 3. 

If the modems-21 and 22 respectively transmit the 

messages 2. and 3 simultaneously, then the data of message 

3 will be destroyed by the data of message 2, and will be 

subsequently retransmitted. When that retransmission is 

performed, the transmission level adjustment circuit 67 

25 of the modem 22 will select a transmission level for 
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retransmitting the message 3 that. is within the range 90 

dB to so dB, for example 81 dB • 

. on the other hand, after the modem 21 has 

transmitted the message 2, the message_7 will be set into 

5 the transmitting buffer 51 of that modem. Since the 
. - . 

·priority· of message 7 is.2, the priority detection 

circuit 65 of the modem·21 will designate to the 

transmission level adjustment c~rc~it 67 ·that ~he 
. . 

transmission level range is 80 dB to 7~ dB~ The 

10 transmission.· level _adjustment circuit 67 th~n randomly 

determines the transmission level for·message 7 ·as,· for 

example, 78 dB. 

If that ~essage 7 is transmitted by the modem 21 at 

·.the same time· that" the message 3 is transmitted by the. 

15 modem 22, then since the message 3 has the higher 
. . 

transmission level, the message 7 will be destroyed. 

: Hence, ~fter the message 3 has been transmitted, .the 

modem ·21 will retransmit. the message 7. 

In that way, with the sixth embodiment of a CATV-

20 LAN, messages which have a high priority are transmitted 

at a high transmission level, so that messages are 

transmitted successively in order of their priority. 

·This embodiment differs from the fifth embodiment in that 

it is not necessary to designate that message 

25 transmissions· will be inhibited during time intervals 
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which are· determin.ed in accordance with priority values. 

Hence, an overall high efficiency of message transmission 

can be achieved. 

The operation sequence for transmitting a message, 

5 perf armed. by the transmi ttirig c_ontrol circuit 52 in 

conjun.ction with the transmitted/received data comparator 

60·, for the sixth .. embodiment of the invention described 

above, i~ shown in the.flow diagram ~f Fig. 36. 

A seventh embodiment of a ~ATV-LAN w~ll be des~ribed, 

10 ~hereby message transmission times can be" guaranteed. 

More precisely, it ~an be g~aranteed for ~e~tain specific 

messages that the message will be transferred. to the·. 

des~ination within a predetermined time interval. Hence 

such messages (referred to in the following as_ time-· 

15 guaranteed messages are distinguis~ed from other messages 
. . . . . .· 

20 

by containing an identifier. The predetermined time 

interval within which a time-guaranteed message must be . . . . . . 
transferred wil1 be ref erred to as the guarantee .time 

·interval. 

Fig. 37 shows the configuration of a modem in this 

embodiment. As ~hown, the modem includes a guaranteed 

time interval timer. circuit 68,·which performs timing 

operations· under the control of the receiving control 

circuit 63. The modem also includes a time-guaranteed 

25 message register 69, for holding a time-guaranteed 



- 76 -

message. The remaining parts of this embodiment are 

identical to those of the first embodiment (Fig. 4). · 

.. The operation of this.embodiment will be described 

referring to Fig. 38. After a message has been 

5 transferred fl:'.om the terminal· apparatus 11 and se:t into 

the transmitting buffer 51 of the.modem 21, the message 

is exami.ned to fi~d whether it c~ntains an identifier 

··which specifi~s ~h·a~. the message is a· time;..guarante~d 

me.ssage ~ If the message is found to be· a time~guaranteed 

10 message, then it is set into the.ti~e-guaranteed message 

: register 69. It will be ass.umed that a tim~-guaranteed 

. · me~.~age a - l is bei:ng held in the ti~e-guaranteed ·· 

message regist;er 69 of the modem 2·1, while ·a normal 

message 9 - l ·is being h~ld in the transmit~ing buffer 51 

15 of the modem 21 • 

. Similarly,·it will be assumed that a time-g~aranteed 

message:· 8 - 2 .is being held in the time-guaranteed 

·message register 69 of the modem 22, .and a normal message 

·9-2 is being held in the transmitting· buffer 51 of the 

20 modem .22 • 

25 

. . A value for the guarantee time interval has been 

predetermined, and that value is held stored within the 

guaranteed time interval timer circuit 68 of each of the 

modems. 

It will.be assumed that when the transmission path 
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is in the idle state, the modems 21 and 22 compete to 

t:r:ansmit _a me~sage. If there is a messaqe·held in the 

time-guaranteed message register 69 of a modem,. then the 

m~dem will first attempt to execute operations for 

5 ·transmitting that message. ·.As a result, in .this example, 

the modem 21 will attempt to transmit ~he message ~ -· l, 
. . 

while the modem 22 w~ll ·att~mpt_ to transmit the message ·8 

- 2. It will be assumed.that the modem 22 is the winner, 

i.e. that it· succeeds ·in transmi_tting the.:message ,a - l •. 

10 In that case,: the rece_iving circuit 58 of each modem will 

receive the ··message a· - . l, and. the receiving contro_l 

.circuit 63 will recognize. this as being a time-guaranteed 

message,: ~ince it contalns the identif~er. After the · · 

time-guaranteed message 8 ~ l has been _transmitted, the 

15 transmis~ion ·path .. returns to the idle condition. 

After the time-·guaranteed message has. ·been 

transferred.over the transmission path,· if the 

transmission control circuit 52 of any modem is waiting 

to transmit a normal message, then af~er confirming that 

20 the idle state of the transmission path has continued for 

one slot time interval, the modem beqins. ·transmission of 

.that message. on the other hand, after the transmission 

of the time-guaranteed message has been completed, if 

another time-guaranteed message is transmitted, then 

25 transmission of that message will begin as soon as the 
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idle condition of the transmission path is detected. 

In accordance with the above rules, before the modem 

21 transmits the next message (which is a normal message 

9 - l) after having transmitted the time-guaranteed 

5 message 8 - l, the modem checks to confirm that the idle 

time interval of one slot time interval has elapsed. 

However at that time the modem 22 is waiting to transmit 

the time-guaranteed message 8 - 2 1 and so that modem 

begins to transmit the time-guaranteed message as soon as 

10 the transmission of the time-guaranteed message 8 - 1 has 

been completed. Thus, .while the modem 21 is in the 

process of confirming that the specified idle time 

interval has elapsed, the modem 22 takes the opportunity 

to transmit the time-guaranteed message. After that 

15 time-guaranteed message 8 - 2 has been transmitted by the 

modem 22, the transmission path returns to the idle 

state. 

At that time, none of the modems has a time­

guaranteed message waiting to be transmitted, whereas the 

20 normal messages 9 - 1 and 9 - 2 are respectively waiting 

to be transmitted by the modems 21 and 22. Each of the 

modems 21 and 22 then waits until one slot time interval 

of idle time interval has elapsed, and then these modems 

compete to try to transmit the respective messages 9 - 1 

25 and 9 - 2. 
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After transmission of a normal message has been 

started by a modem, if the modem then is placed in a 

condition of having to transmit a time-guaranteed 

message, then the guaranteed time interval timer circuit 

5 68 of that modem begins a timing operation under the 

control of the receiving control circuit 63. When the 

guarantee time interval has elapsed, the guaranteed time 

interval timer circuit 68 sends a "time up" indication 

signal to the transmitting control circuit 52 of the 

10 modem. 

15 

In response to that "time up" indication signal, 

even if the normal message is still in the process of 

being transmitted, the transmitting control circuit 52 

halts transmission of that message. 

As a result of that interruption, the transmission 

path enters the idle state, whereupon all modems which 

are waiting to transmit time-guaranteed messages begin to 

compete to transmit their respective messages. The time­

guaranteed message held by the modem which wins that 

20 competition is the transmitted, and thereafter (in 

accordance with the rules described above) the time­

guaranteed messages held by the other modems are 

sequentially transmitted. 

In that way, with the 7th embodiment, by ensuring 

25 that the time-guaranteed messages which are held in 
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respective modems will each be given an opportunity to be 

transmitted within the guarantee time interval, 

transmission of each of such messages within the 

guarantee time interval is achieved, as far as possible. 

The operation sequence for transmitting a message, 

performed by the transmitting control circuit 52 for the 

seventh embodiment of the invention described above, is 

shown in the flow.diagram of Fig. 39. 

Instead of using an identifier in each time-

10 guaranteed message, it would be possible to register a 

requested guarantee time interval within each time-

guaranteed message. In that case;· the guaranteed time 

interval timer circuit 68 would.determine the guarantee 

time interval in accordance with the requested guarantee 

15 time interval. For example, it will be assumed that the 

time-guaranteed message 8 - 1 is assigned the requested 

guarantee time interval of 10 milliseconds, whereas the 

guaranteed time interval timer circuit 68 of the 

corresponding modem operates with a nominal predetermined 

20 guarantee time interval of 5 milliseconds. That is, the 

minimum value of guarantee time interval is 5 

milliseconds. In that case the current value of 

predetermined guarantee time interval, in the modem 21, 

is excessively short, by 5 seconds. The excess amount (5 

25 milliseconds) is therefore added to the time interval 
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which is to be measured by the guaranteed time interval 

timer circuit 68 of the modem 21, so that the next time­

guaranteed message will be transmitted by that modem 

under the condition of a guarantee time interval of 10 

5 milliseconds. In that way, the guarantee time interval 

can be extended as required. If the requested guarantee 

time interval is less than the minimum value, then the 

actually used guarantee time interval is set as the 

minimum value, i.e. the nominal vaiue for the timer. 

10 That operation is illustrated in the flow diagram of 

Fig. 41. 

Conversely, if the nominal predetermined guarantee 

time interval is 30 milliseconds, then if the requested 

guarantee time interval of a time-guaranteed message that 

15 is to be transmitted by that modem is 10 milliseconds for 

example, the time interval which must be measured by the 

guaranteed time interval timer circuit 68 is reduced by 

20 milliseconds. Thus, the actually used guarantee time 

interval is obtained by subtracting the predetermined 

20 guarantee time interval from the requested guarantee time 

interval. If the result is positive, it is added to the 

predetermined guarantee time interval value, and the 

resultant value is used as the actual guarantee time 

interval which must be measured by the guaranteed time 

25 interval timer circuit 68. If the result is negative, 
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then then the time interval which must be measured by the 

guaranteed time interval timer circuit 68 is set as the 

requested guarantee time interval of the message. 

Transmission of the time-guaranteed message is thereafter 

5 executed, using the updated value of guarantee time 

interval. In that way, it is possible to either lengthen 

or shorten the guarantee time interval, if necessary. 

10 

. . 

The above operations are illustrated in the flow 

diagram of Fig. 40 •• 

In that way, the actual guarantee time interval 

which is used in transmitting a message can be determined 

as the value of guarantee time interval that is strictly 

necessary for that message, since it becomes possible to 

transmit messages by using respectively differerit values 

15 of guarantee time interval. 

An eighth embodiment of a CATV-LAN will be 

described, in which the modems are divided into groups, 

and messages are transmitted sequentially by the groups. 

The transmission efficiency can thereby be increased. 

20 · As shown in Fig. 42, a modem of such a CATV-LAN 

includes a group ID register 70 f.or storing a group ID 

(i.e. a group identifier number), which specifies the 

group to which that modem belongs, and a group ID counter 

71 which holds a count value specifying the ID number of 

25 the group which is currently in the process of 
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transmitting under the control of the receiving control 

circuit 63. the remaining configuration is identical to 

that of the first embodiment (Fig. 4) 

The modems a~e divided into the groups in such a way 

5 that each group contains modems which have a high 

transmission level and modems which have a low 

transmission level. This serves to ensure that even if 

modems within the same group attempt to transmit at the 

same time, so that data conflict occurs, the capture 

10 effect will ensure that the message transmitted by the 

modem having a high transmission.level will be correctly 

transmitted. 

It will be assumed that the modems 21,.22, 23 and 24 

have respective transmission levels· whose magnitudes · 

15 relationship can be expressed as: 

modem 21 > modem 22 > modem 23 > modem 24. 

It will also be assumed that the modem 21 is to transmit 

the message 10, the modem 22 is to transmit the message 

11, the modem 23 is to transmit the message 12, and the 

20 modem 24 is to transmit the message 13. In that case, if 

the modems were not divided into groups, then 

transmission of the messages might occur as illustrated 

in Fig. 43A 

As shown in Fig. 43A, the modems 21 and 22 are 

25 assumed to attempt to transmit their respective messages 
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10 (10 - 1) and 11 (11 - l) at the same time. Due to the 

fact that the transmission levels of the messages are 

similar, the capture effect will not occur, so that the 

data of both of the messages will be destroyed. As a 

5 result, the message 10 (10 - 2) will be retransmitted by 

the modem 21, and then (after waiting for completion of 

transmission of message 10), the modem 22 will retransmit 

the message ll (ll - 2). Th.ereafter, the modems which 

have the lowest transmission levels will transmit, i.e. 

10 · the modem 23 will -t;.ransmit the message 12 and the modem 

24 will transmit the message 13. 

The case will now ~ considered, referring to Fig. 

43B, in which the four modems 21 to 24 .are divided into 

two groups, with the modems within a group having 

15 substantially-different transmission levels, i.e. group l 

.which is made up of the modems 21 and 23, and group 2 

which is made up of the modems 22 and 24. 

First, the group IO counter circuit 71 in each of 

the modems 21 to 24 is set to a value: of i,·and in that 

20 case, only the modems which hold that ID number 1 of 

·group 1 within the group ID register 70 (i.e. the modems 

21 and 23) will be enabled to transmit. Even if the 

modems 21 and 23 transmit the messages 10 (10 - 1) and 12 

(12 - l) respectively at the same time, there is a 

25 sufficiently great amount of difference between the 
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transmission levels of these modems that the capture 

effect will occur, and so the message 10 will be 

successfully transmitted. Next, the modem 23 succeeds in 

retransmitttng the message 12 (12 - 2). When the idle 

5 condition is found to have continued ·for one slot time 

interval, while the group 1 modems are enabled to 

t~ansmit, then this is taken to indicate the 

transmissions of the group 1 modems .have been completed. 

Specifically, when that occurs, the receiving control 

10 circuit 63 in each modem increments the value held in the 

·group ID counter by 1. 

As a result, the modems of group 2 are now enabled 

to execute message transmissions in the same way as 

described above for group 1. If none of the modems 

15 within the group· are waiting to transmit a message, then 

after one slot time interval of the idle state of the 

transmission level has elapsed, the group ID counter in 

each modem is again incremented by 1. After all of.the 

modems in the group which has the highest group number 

20 have completed transmission of their messages, and all of 

these messages have been received, the group ID counter 

circuit 71 in each modem is reset to a value of l. 

As can be understood from the above, this embodiment 

ensures that conflict will occur only between signals 

25 which differ as much as possible in level, thereby 
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ensuring that the capture effect will occur. The amount 

of time overh~ad that is required to execute 

retransmissions is thereby reduced. 

The b~sic operations performed by the qroup ID 

5 counter and register of this embodiment, in conjunction 

with the transmitting control circuit 52, are shown in 

the flow diagram of Fig. 44. 

Division of the modems into groups as described 

above can also be applied to a system in which time-

10 · guaranteed messages are transmitted. In that case, since 

the retransmission time overhead is reduced, because of 

the effective use of the capture effect, it becomes 

possible to more reliably satisfy the time guarantee 

requirements. 

15 -A ninth embodiment of a CATV-LAN will be 

20 

described,in which even if th~ upstream transmission path 

is not yet in the idle state, transmission of a message 

can begin if the downstream transmission path has reached 

the idle state 

As shown in Fig. 45, a modem in such a CATV-LAN 

includes a path length comparator circuit 72-for 

comparing the path length between that modem and the head 

end apparatus 4 and the length of transmission path that 

is currently occupied by data which are beinq received by 

25 that modem. The remaining parts of the configuration are 
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identical to those of the embodiment of Fig. 4. 

The operation of the CATV-LAN will be described 

referring to Fig. 46. It will be assumed that the modem 

21 has transmitted the message 10. As that message 

travels over the transmission path, then at any 

particular instant, a specific.section of the 

transmission·path is o~cupied by the data of that 

-message. J:f the message is short, i.e_. ·is _formed of on;ty 

·. a small number of, data, ·if the transmission· bit· rate· ff; 
. . 

10_ high,· or if the rate of data transmission is ·1ow, . (i.e. 
. . . . 

· _in relati~n_ to ·th~- time re_quired for data. t:.o traverse the· 

_transmission path ~~om·a modem to the head end app~r~tu~_ 

~nd back to that s·a~e modem) then only a part·· of the 

total· transmission .path will be occupi~d- by the· message, 

15 at any one time, as the message travels along that path •. 

In .Fig • .-.: 46, "m~10 1i ·denotes a section of· the tra~smission 
. . 

path which is occupied by the message 10, at some instant 

while"that message is travelling over the transmi~sion 

path. ·In the following description it will.be assumed 

20 that the modem 22 is waiting to transmit a message. 

With each of the embodiments of the invention which 

have been described hitherto, the modem 21 would wait 

until the downstream transmission path 32 reaches the 

idle state, before beginning transmission of its message. 

25 However with this embodiment, under the condition shown 
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in Fig. 46, it is possible for the modem 21 to begin 

transmission, and achieve successful transmission, 

without waiting for the modem 22 to end transmission so 

that·the transmission path reaches the idle state. The 

5 operation will.be.described in the ~ollowing 

When the modem 22 receives _a message· ~rom the 

·downstream transmission path 32,.the length of". that· 

message .is stored in.the· received data counter circuit 
. . . . . 

59, · and thereafter·, a~ each successive byte .. of the 

10 message is received~- the value held in-the received data 

15 

-counter circuit 59 is decremented. Hence,the,received · 

data counter circuit 59 always holds a value which -. . . . 

. expresses the length .. o'!=_the part.of the message which .has 

not yet been ·received. 

The path length-comparator circuit 72 compares the 

value that is held in the received data counter circuit 

59 (aft~r converting that value to an equivalent value of 

transmission path occupancy length)_ with the return path 

distance ~etween the modem 22 and the: head end apparatus 

20 4 "(which h~s _been.fixedly stored befo~ehand in the 
.. 

modem). Based on that comparison, if it is found that 

the. occupied path length is shorter than the return path 

distance, then this indicates that the upstream 

transmission path 31 must be in the idle state, and so 

25 path length comparator circuit 72 permist the 
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transmi~tinq control circuit 52 to begin message 

transmission without waiting for the downstream 

transmission path 32 to attain the idle.state. 

Since _it become·s unnecessary for. the modem 22 to 

wait until the:do~stream transmission path 32 has 

reached .the idle state, the reducti_on _in waiting. time of 
.. • 4 .. • • • • 

the. modems serves·. to increase the transmission e~f iciency 

of the system. 

The· basic ·_operations performed. by the transmitti_ng 

10 control circuit 52 of t~i$ embodiment in conjunction_ with 

the-distance value comparator 72, are shown.in .the flow 

diagram. o-J; F_ig. 47 .• 

A tent~ embodiment will be described,·which 

constitutes a video. camera monitoring _syst_e~~ .. As shown 

15 in Fig~· 48, this ·CATV-LAN consists of-a plura:1i.ty of 

monitor video _cameras 16, monitor ~isplay_units 15, a 

control terminal apparatus 14 which· controls the 

operation ·of the cameras 16 and the selection of video 

sig~a~s ~o be supplied to the monitor display ~pparatus 

20 15, in addition to the head end apparatus 29 and the 

- transmission path 30. The transmission path 30 can 

consist of a single cable, as indicated. Techniques for 

enabling this are well known,· so that description will be 

omitted. Each of the monitor video camera 16, monitor 

25 display apparatus 15 and control terminal apparatus 14 is 
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connected via modems 24 to a transmission path. 

It is an essential feature of this embodiment that 

the head end. apparatu_s 29 continuously generates a 

synchronizing signal, which it modulates and transmits 

5· along the downstream transmission path together with the 

signals from the modems, for example by frequ~ncy-
. . 

multip~exing the synchronizing signal with.the other 

signals.which.are conveyed.over the tra~smission path 30~ 
. ·. . . . . ." . 

·As shot,rn in Fig. ·49, a modem of .this CATV-LAN 

· 10 inc_ludes a ~ynch;-onizing signal receiving qirc~i~ 73 for 

·reqeiving-.the. synch.ron~zing signal which is superimposed 

on ~he •transmissiol) _path,· a message pro"cessing section 75 
·= ·.. . ·. . 

. . . . . 

for executing messages which are receive~ from the 
. . . . 

··transmission path or from the terminal apparatus 11~ In 

15 addition, ·a modem 26 which is connected "to a monitor 

video camera 16. also includes a video data transmitting 

circuit 76,-while a modem 24 or 25 which is connected to 

a monitor display appa~atus 15 also .includes a video 

receiving circuit 77. such a modem ~lso includes an 

20 ope~ation sequence register 74 for storing an operation 

sequence which consists _of operations that must be 

. sequentially executed when receiving or transmitting 

video data, and for generating corresponding control 

signals. The contents of the operation sequence 

25 register 74 are not fixedly predetermined, as a special 
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· type of message (referred to in the following as a 

synchronous message) can be set therein, after having 

been sent from another modem. The operations of the 

operating sequence reqiste~·74 are synchronized with 
. . 

5 synchronizing signal pul_ses, which are received from the 

downstream transmission path 32 via the synchronizing 

.signal receiving·circuit 73. Specifically, the contents . . . . 

. of a sy~chrono.us message which. has been previously 
. . 

received and set into the operating sequence register 74 .· 
.. 

10 can be read out at an appropriate time, in synchronism 

15 

20 

25 

with a synchronizing signal pulse from the synchronizing 

signal receiving 73,· and ·transferred via the receiving 

buffer 64 to the mes~aqe processing section 75. The 

message processing section 75 then generates.specific 
. . 

control signals in accordance with the contents of that 

synchronous message, for example a con~rol signal to 
. . 

des~gnate the modulation frequency (i.e. transmission· 

channel) at.which the vid~o.siqnal is to be transmitted 

by the video ~ignal transmitting circ~it 76. 

The operation of each.monitor video camera 16 is 

a1so synchronized with the·synchronizing signal pulses 

·obtained from the transmission level, so that for example 

the vertical synchronizing periods of all of the monitor 

cameras are mutually synchronized. 

The video data transmitting circuit 76 receives as 
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input ·the video signal from a monitor video camera 16, 

and executes modulates the. video sign~l at a speci_fic 

modulation _frequency (that is, the frequency of a 

··specific channel), to-achieved frequency division 

5· multiplexing of the.video siqnal, and supplies the 

·resultant signal to the upstream transmi~sion path 31 •. 
. . 

The video signal.receiving circuit.77 a modulated video 

signal from the downstream transmission p~th 32,· and 
. . 

converts. that to . a . corresponding baseband video si_gnal, 
. . 

10 : which is supplied to a monitor display apparatus 15. 

15 

. . 
.The basic functions of selectively processing normal·· . . . . . . . . . 

{i.e. asynchronous) messages· and synchronous messag~s 

are conceptually illustrated in the flow diagrams·· of. Fig.· 

50 

In .-the following,· a descriptio.n· will- be given of 

operations whereby the control terminal apparatus i4 

selects video signals from each monitor video camera 16, 
. . 

which is connected to a corresponding modem 26, and 

causes the video signal contents to ~e displayed _by a 

20 _specific monitor display apparatus 15 which is connected 

to the modem 24. 

The control terminal apparatus 14 sends a "receive 

on channel A" command (in the form of a synchronous 

message) to the modem 24, and also generates a "transmit 

25 on channel 611 command, (also as a synchronous message) 
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whose destination is a modem 26. The message.processing 

section 75 of the modem 24, upon receiving the "receive 

on channel A" message, sends a control signal to the 

video data receiving circuit 77 whereby that circuit is 

5 set in a condition for receiving video data which are 

transmitted on channel A • 

. The message "transmit on channel A" is sent via the 

transmission path.to the destination modem 26, ·and is set 

into ·the operating sequence register 74. of that modem. 

10 The mess~ge processing section .75 of .that modem, upon-

sub~equently receiving operating instru_ctions. f_rom the 

·operating sequence regist~r · 74 _(these instructions being 

.selected: from-predetermined instructiC?nS stored in that 

"reqist~r, in accordance with the co~tents of .the message 

15 that has been ·set· into the register) sends corresponding 

20 

·control signals to the video data transmitting ~ircuit 76 

of the -modem, whereby a video "signal fro~ the 

correspo~ding monitor video camera is transmitted as 

channel A modulated video data via th~ transmission path. 

These operations are illustrated conceptually ~n 

Fig. 51 • 

. In that way, a video signal from the corresponding 

camera 16 is transmitted as data which are modulated at 

the channel A frequency, via the transmission path, to be 

25 received by the video data receiving circuit 77 of modem 
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24_, and so displayed by the corresponding monitor display 

apparat~s 15. 
' . 

With the system described above, the respective 

·operatio~s which must be executed to perform video data 

5 rec~i~ing.- and ·transmission operations are stored 

beforehand, as an operation sequence, in the operation 

s~quence register 74 of each modem. ·In that case, it is 

pos~ible . to e_nsure that a . receiving ·operation . (i.e. to 

receive and t~ansfer video data to a monitor display) is . . . . . . 

. 10 ·executed by each of the-modems at .the same time, i~~· at 
. . . 

a· time· when t~e synchronizing signal receiving c_ircuit 73 

·at each. modem receives a .synchronizing pulse fr.om the. 

downstream transmission·path 32 However in implementing 
.. 

sucil synchronization of the operations of the modems by 

15 using synchronizing pulses in that way, it is important 

to note the following· points. 

In Fig. 52A, th~ modem which is currently, 

transmitting sends a message 14-l. which is synchronized 

with a synchronizing. signal pu.lse, while the m~dems 1 and 

· 20 2 which are in the_ receiving condition should begin to 

·execute a receiving ~peration in synchronism with that 

same synchronizing signal pulse. However due to 

transmission delays, it is possible that the time at 

which the receiving modem 1 receives that message (i.e. 

25 as the message 14-2) and the time at which the receiving 
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modem 2 receives ·the message (i.e. ·as the message 14-3) 

will be different to such an extent that the receiving 

modem 1 will begin its receiving operation at the time 

p·o1nt when it receives pulse Pl of the synchronizing 

5 signal, ·whereas the receiving modem 2 will begin i~s 
. . 

receiving operation _at: the.time point when it receives 

pulse P2 of the· ~YJ?-ch:r:onizing signal. As a resu~t, ·there 

will be deviation between .the timings of respectively 

operations performed by.the.modems·1 and 2 •. In order to 

10 ·.prevent :this,, ~s. ·~hown in Fig. 52B, it .is ensured that 
. . 

the transmitting modem does not-end transmi•sion wbile 

the synchronizing signal is be_ing assert~d, but ·continues . 

-to transmit the carrier. As a result, the receiving 
' . 

modems 1and·2 will each·beqin a ·receiving operation·in 

15 . synchronism· with the same synchroniz_inq pulse, i.e. the 

pulse P2. 

In that way,· a .plurality of modems can be cont:t:"olled 
. . 

to execute such operations as switching of video signals, 

in a mutually synchron~zed manner, by_ ensuring that all 

20 of the modems.are synchroniz~d by the same synchronizing 

pulses. Thus for example, video data switching 

operations can be exe~uted in synchronism with the 

vertica.l synchronizinq pulses of video signals which are 

produced by a plurality of monitoring camera_s, with no 

25 disorder in the resultant pictures which appear on the 
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. monitor displays. 

In the prior art, it has been usual for monitor 

video cameras and monitor display units to be connected 

PY baseband video siqnals. This has caused problems with 

5 :regard to the difficulties in arranging ~iring between 

the app~ratus units, wh~n there are a number of cameras. 

·. With the above embodiment of the present ·invention 

however1 a plurality. of video signals can be ·multiplexed 

and sent along the same transmission path,· an~ hence.the 
. . . 

·10 amount of connecting cables required for the system cari 

be reduced. Moreover with the present invent~on, even if 

a low rate of data·transmission is utilized, ·for example 

9600".BPS, the control signals can· be transferred within 

quarant~ed time intervals, so that the· _the resp.onse 

15 characteristics for camera control and.video signal 

switching can be guaranteed. ·Hence, the invention enables 
. . 

a monitoring camera.system to be .implemented by using 

low-speed, low-cost modems. 

With.the eleventh embodiment of ~he invention, when 

20 conflict occurs bet~een messages that are transmitted at 

respectively different transmission levels, so that only 

the message transmitted at the high transmission level is 

correctly sent, the startinq point of that correctly sent 

message can be clearly defined, when the data are 

25 received by a destination modem. 
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The conf iguratio~ of a modem of this CATV-LAN is 
.. 

shown in Fig. 53. As shown, this includes ~ preamble 

transmitting circuit 78 for transmitting the carrier 

dur~ng a pr~amble time intervcil,. immediately prior to 

5 transmitt~ng a message, and a preamble receiving circuit 

79 which.clears data-stored in the receiving.buffer and 

·initializes the rece~ved data ~ounter, when the ·carrier 

alone is received.(i.e.without the message) during the 

· preambl"e time interval. ·In other respects, .this · 

10 embodiment fs identical.to the first embodiment; 

. This operation.of this CATV-LAN embodiment will be 

described· referring to Fig~. 54. Fi~st, ·it will be : · 

assumed· that the message 3 is sent from the modem 22 to 

the modem 23 as _its des~ination, . and that while this is 

15 ·in progress, t_l'ie mod~m 21 begins to _transmit _the message 

2 which· also h·as the modem 23 as its destination. It 

will further be assumed -that the transmission level of 

the modem 21 is higher than that of the modem 22. · 

When transmission of the carrier. by the carrier. 

· 20 generating circuit 54 of the modem 22 begins, prior to. 

the start of transmitting the mess~ge 3, the preamble 

·transmitting circuit 78 of that modem designates to the 

transmitting control circuit 52 that the carrier is to 

continue· to be transmitted during the preamble time 

25 interval. Thus, the carrier is first transmitted by the 
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modem 22 during the preamble time interval, then the 

messaqe 3.is transmitted. 

Similarly, the preamble transmitting circuit 78 of 

the modem 21 causes the carrier· alone to be transmitted 

5 by that modem durinq the preamble time interval, with the 

message 2 then being transmitted ~y that modem. 

When con~lict ocqurs between the message 3 from the 

modem ·22 and· the mess~ge 2 fro.m t_he .modem· 21, then since 

... the transmission level of the modem 21_ is ~he higher of· 

10 the two, the me~sage 3 ·is obliterated by the carrier ·of 

the message 2 that ls. transmitted. by the modem 21". · · 

Hence, each.of the modems 21, 22,.23, after receiving a 

part C?f. th_e data ._(i.e. the _fi;rst datum 3 - 1) _of the 

message 3,· thereafter receives the carrier, the~ receives 

15 . ··the data of.·message.:2 _(2 .,;. l, -2 -. 2 1 • ~ ••. • .2 ·- 30), with 

the total message thus received by each modem ~eing 

de_signated as message 48 in Fig. 54. · The modem 22 . which 
. . .. 

is in the pr~cess of transmi ttinq the message 3 . thereby · 

detects that.the data which it is tra~smittinq are 

20 different from the received da_ta, and so halts 

transmission of the message 3 after having transmitted 

:the datum 3 - a •. 

The destination modem 23 first receives the initial 

datum 3 - 1 of the message 3, and so updates the 

25 receiving counter 59 from a count of o to 1, and then 
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finds that the first datum 3 - 1 indicates that the modem . . 

·23 itself is .the destination of that message. -The modem 

23 thus stores.the datum 3 - 1 in the receiving buffer 

64. 

The modem 23 thereafter receives only the .carrier, 
. . 

during the preamble time interval of message 2. The 

pr~amble _receiving .circui~·79_ of that mc:>dem thus.de:tects 

that the transmitted data _are: not_ being received,· a·nd so 
. . . . 

causes the: ·receiving buffer clear~ng· -circui.t 62 t_o clear 

10 _the rec::eiving _buffer 64, and· ·also .initializes. the count 

value·of the-received data couJ').ter. circuit 59~ The datum 

3 - l which i,s stored in the receiving. buf.fer 64 is . 

15 

· - thereby_: cleared, . and the received data counter circuit 59 

reset .to a count of zero. The modem 23 has thus been· 

returned to the condition which existed prior to 

re_cei ving the message 3 • 

The ·receiving circu~t 58 of that modem then 

receives the.initial datum 2 ~ 1 .of .the message 2, the 

received data counter circuit 59 is updated to a count of· 

20 1, and it is judged that the modem .23 itself is the · 

destination which- is expressed by th~ datum 2 - 1 which 
·-

has been stored in the. receiving buffer 64. Thereafter, 

in the same way as described-for the first embodiment, 

the data (2 - 2, 2 - 3, ••••• 2 - 30) of message 2 are 

·25 sequentially set into the receiving buffer 64, and the 
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count value of the received data counter circuit 59 is 

successively updated accordingly. 

In that way, even if conflict has occurred, the 

modem 23 correctly receives the message 2 after having 

5 received the carrier during a fixed time interval. 

Hence, the time point at which that modem starts to 

receive the message 2 is clearly defined. 

If the modem 22 which transmits the message 3 were 

to have a higher transmission level than the modem 21 

10 which transmits the message 2, then when conflict occurs, 

due to the capture effect, the message 2 and the 
. . 

preceding carrier portion will both be obliterated by the 

message ·3.. Hence; the modem 23 in .this case too will 

correctly receive the message 3 from start to finish, 

15 with the time point at. which the modem·. 23 modem starts to 

receive the message 3 being clearly defined. 

As will be clear from the above description of the 

invention, a modem of a CATV-LAN according to the present 

invention is configured such as to compare data which it 

20 has transmitted with data that are subsequently received 

and which should be respectively identical to the 

transmitted data. The modem judges that conflict has 

occurred when such transmitted and received data do not 

coincide. · Hence, it becomes unnecessary to use expensive 

25 beat detection circuits, so that the cost of the CATV-LAN 
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can be lowered. 

Moreover, even if conflict occurs between 

transmitted data, efficient data-transmitting can still 

be ensured, by. utilizing the capture effect. 

5 Furthe~ore, when data conflict occurs, causing the 

data of a first message to be obliterated and the dat~ of 

a second message to be successfully transmitted as a 

result of the capture effect, the starting point of that 

second message can be accurately ascertained,.when the 

10 message ·is rec;:::ei ved. 

Moreover by ~sing the capture effect, it is made 

possible to ayoid the-phenomenon whereby·a· higher rate of 

transmission _·opportunities are provided to thos~ modems 

which have the highest transmission levels. 

15 Moi::eover, by using means such as _classifying modems 

into groups, the capture effect can be effectively 

utilized, _enabling the transmission efficiency to be 

increased. 

Furthermore, detection of the idle state of the 

20 transmission path can be used to determine a condition in 

which the occurrence of data conflict can be effectively 

avoided,· thereby enabling the transmitting efficiency to 

be further increased. 

Moreover, messages can be transmitted in order of 

25 the priority of the messages. 
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Also, it can be ensured that a message is 

transmitted by a mo4em after a· time delay that is no 

greater than a specific guaranteed va·lue. 
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WHAT IS CLAIMED IS:_ 

1. A cable television local area network comprising a 

plurality of terminal apparatuses, means for constituting 

a transmission path formed_of an upstream transmission 

5 path and a d~wnstream·transmission path, a plurality of 

modems coup_led to respective ones of said terminal 
. . . . 

apparatuses, ·for transmitting to said upstream . 

transmission path messages which are supplied from said 

terminal apparatuses and for receiving messages from said 

10 downstream transmi~sion path and supplying said messages_ 

to said terminal apparatuses,· and a head end apparatus 

·for transmittinq to.said downstream transmission path 

messaqes which have been transmitted over said upstream 

transmission path, -

15. - . wh~rein each of said messages e:omprises information 

·specifying the length of said message, and each of said 

modeme: comprises 

transmitted/received data comparator means · 

functioning, while said each mod~m is transmitting a 

20 message, to.compare successively received data obtained 

from said downstream transmission path with successively 

selected data of said message which.have already been. 

transmitted to said upstream transmission path, to 

thereby detect any occurrence of non-coincidence between 

25 said received data and said transmitted data of the 
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message; 
to detection of said 

retransmission means responsive 

non-coincidence by said transmitted/received data 

comparator means for inter~upting transmission of said 

message and. f~r sub~:lequently retransmittin~ said message 

after a retransmission time interval of predetermined 

duration has elapsed, and 

functioninN, when said modem receiving control means ~ 

and when. the length of: a set does ·.not transmi.t a ll_tessaqe, · 

10 of d.ata which are received fi:om said d~wnstream · 

transmission path do~~ not attain a value·of message 
. . 

l.ength which is specified in said received data, to 

discard said received data. 

15 ·2.· A cable television local area network according to 

claim l, wherein each of ·said modems comprises 

transmitting buffer memory means_ f_or holding a 
. . 

message which is to be.transmitted; and 

transmitting control means for successively reading 

2o out from said transmitting buffer memory means, in a 

specific sequence, data constituting .said message, to be 

transmitted over said upstream transmission path, and for 

subsequently reading out said data of the message from 

said transmitt~ng buffer memory means in said sequence, 

25 to be successively compared by said transmitted/received 
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data comparator means with said data received from said 

downstream transmission path .. 

3. A cable television local area·network according to 

5 claim 1, wherein each of said modems comprises 

carrier generating means for generating a carrier, 

··transmitting circuit means coupled to receive said 

.carrier and data" of a message which is to be transmitted, 

_for transmitting to said upstream transmission path said 

10 ·carrier and a modulated.data signal expressing said data, 

transmitting control means functioning when sai~ 

modem transmits a message, upon detection by said. 

·received data comparator means .that ·said 

transmitted/received· data and said transmitted data of . . . . 

15 · said message do not coincide, to control said 

transmitting circuit means to transmit said carrier alone 

to sai~ upstream.transmission path during a fixed time 

interval after transmission of said message has been 

20 

interrupted, 

and wherein when said modem is not transmitting a 

message, said receiving control means are responsive to 

receiying said carrier alone from said downstream 

transmission path during said fixed time interval for 

discarding any data which have been received from said 

25 downstream transmission path immediately prior to 
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commencement of receiving said carrier. 

4. A cable television local area network according to 

claim l, wherein each of said modems comprises 

carrier generating means for generating a carrier, 

transmitting circuit means coupled to receive.said 

·carrier and data of a message which is to be transmitted,· 

for transmitting to.said.upstream transmission path said 

·carrier and· a· modu~ated data signal exp~essing said data, 

transmitting control means functioning·when said. 

modem· . transmits a message, upon detection by · said · 

tra.nsmi tted/recei ved data comparator me.ans at a. time when 

all data of said ·message have_ already been transmitted 

that said received data and said transmitted data ·of said 

15 message do not coincide, to contr_ol sa_id transmitting 

circuit means .to· transmit said ~arrier alone to said 

upstream transmission path during a fixed time interval 

after transmission of said message has been.interrupted, 

and wherein when said modem is not transmitting a 

20 message, said receiving control means are responsive to 

receiving said carrier alone from said downstream 

transmission pat~ during.said fixed time interval for 

discarding any data which have been received from said 

downstream transmission path immediately prior to 

25 commencement of receiving said carrier. 
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5. A cable television local area network acco~ding to 

claim.· 1, in which. said retransmission means means of 
. . 

respective ones of said modems hold data specifying 

respectively different values of retransmission time 

5 interval, and wherein said retransmission means 

_determines, basedt on said data, the value of said 

retransmission time interval which is utilized in a 

message retransmission operati~n .• 

10 6. · A c~ble televisio~ local area ~etwork according to 

claim .·s wherein each of said modems comprises mea~s. 
' . 

functioning, each time a message is transmitted on said 

downstream ~ransmission path by any o~ said modems, to 

exchange the retransmission interval spe.cified for said 

15 modem.for the retransmission interval that is specified 

for another one of said modems. 

20 

25 

7. A cable.television local area network accordinq to 

ciaim 6, wherein each of said modems comprises 

means for storing a· table expressing relationships 

between numbers of message transmission occurrences and 

respectively different values of said retransmission time 

interval, 

means for detecting occurrences of an idle condition 
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of said downstream transmission path, and 

means for selecting an updated value of said 

retransmission time interval from said·table each time 

that an occurrence of .said idle condition is detected. 

8. . · A ·cable television· local area network according to 

claim 1,. wherein said·modems execute transmiss~on of 

messages to said upstream transmission path by using· 

respect~vely different predetermined transmission levels. 

·9. ·A cable.television ·local area network ~ccording to 

Claim 8 I Wherein each Of Said modems·, Upon COmpletion Of 

a ·message.transmission, inh~bits transmissi~n of a 

succeeding message until said modem detects that an idle 

15 condition of the transmission path has continued.for a 

pre~etermined time interval. 

10. A cable television local area network according to 

claim 9, wherein said predetermined idle interval is · 

20 at least equal to a slot time interval, where said slot time 

interval is a maximum value of time interval that elapses 

between transmitting data to said upstream transmission 

path by one of said modems and receiving of said data 

from said downstream transmission path by said modem. 

25. 
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11. A cable television local area network according to 

claim 9, wherein at least some of said messages each 

include~ information specifying a degree of priority of 

said message, ~nd wherein each of said modems comprises 

5 priority detection means for detecti~g said degree of 

priority which is· specified within a message that is to 

be transmitted.by said modem, and means responsive to a 

detected degree of priority of said message for changing 

the_.value of said time interval for which said idle 

10 condition must be·detected as continuing. 

12. A .cable television local area network according to· 

cl-aim 11~ wherein said priority degree takes .. one of a 
. . 

plurality of stepwise-varring values, and wher~in said 

15 time.interval for which said idle condition must be 

detected as continuing.is set as an integral number of 

·slot time intervals, in accordance with the priority 

degree which-is detected for the next message that is to 

be transmitted, where each of. said slot time intervals is 

20 a-maximum value of time interval that elapses between 

transmitting data by one of said modems to ·said upstream 

transmission path and receiving said data from said 

downstream transmission path by said modem. 

25 13. A cable television local area network according to 
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claim 11, wherein each of said modems comprises priority 

altering means, for.altering a priority degree that ·has 

been detected by said priority detection means as being 
. . 

specified in·a message which is to be transmitted by said 

5 modem, and wherein said priority _altering means changes 

said priority degree in accordance with an amount of 

data which con~titutes said message •. 

14. A cable television local area network according to 

· 10 ~laim l~ wherein-each ~f said modems.comprises 

transmitting circ~it means for transmitting said data-of 

a message to said upstream transmission path as a 

modulated data signal at a specific transmission.level, 
. . 

and transmission level adjustment means for controlling 
. . . . . 

15 said transmitting c_ircuit means to randomly _change said 

transmission level between respective transmissions of 

messages by said modem. 

15. A cable television local area net~ork according to 

20 claim·14, wherein at least some of said messages each 

includes information-specifying a degree of priority of 

said message, wherein each of said modems comprises 

priority detection means for detecting said degree of 

priority which is specified within a message that is to 

25 be transmitted by said modem, and wherein said 
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transmission level adjustment means alters, in accordance 

with a degree of .priority that is detected by said 

priority detection means, the magnitude of a range of 

values within which said transmission level is randomly 

5 changed. 

16. A cable television local area network according to 

claim 1 wherein each of said modems comprises 

time-guaranteed message hold~nq means for receiying· 

10 and·tempo~arily storing a ti~e-guaranteed message which 

is supplied from the corresponding one of said terminal 

apparatuses, 

: a guarantee 'interval timer, and 

means for initiating transmission of said message to 

15 said upstream transmission path within a predetermined 

guarantee time interval f ollowinq receipt of said message 

from said terminal apparatus, as measured by said 

guarantee interval timer, and if necessary for 

interrupting transmission of a message which is not a 

20 time-guaranteed .message and is currently being 

·transmi~ted, to enable transmission of said time-

guaranteed message to commence within said guarantee time 

interval. 

25 17. A cable television local area network according to 
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claim 16, wherein said guarantee interval timer alters 

the value.of said predetermined guarantee time interval 

which is measured thereby, in accordance with a guarantee 

request time which is specified within said time- . 

5 guaranteed message. 

18. A cable television ~ocal area network according to 

claim 1 wherein each of said modems comprises . 

. tra~smitting circuit means for transmitting s~id data of 

10 a message to said upstream transmission path _as a 

modulated data signal· at a specific transmission. level, 

~nd wherein· respective groups of modems are defined, each 

·.group __ consi.s~.ing of modems which haye respectively 

. ·· different ValUeS Of transmission l:-eVel I ea Ch Of Said 

15 · modems comprising . 

group·ident~fi~ation-registering means· for 

registering a group number of a group· to which said modem 

be1ongs, 

group identifier counter means for deriving a count 

. 20 . value which .. represents the group number of a group whose 

members are currently enabled to transmit messages via 

said transmission path and for detecting a condition of 

coincidence between said count value and said group 

number registered in said group number identification 

25 registering means, 
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means for detecting a group transmission completed 

condition in which all members of said group to which 

said.modem belongs have completed transmission of all 

·pending messages and for updating said count value when 

5 said group transmission completion con~ition is detected, 

10 

and 
. . 

·means for eriabling transmission of a message by said 

modem only while said condition of coincidence is beinq 

detected.·· 

19. A cable television local area network according to 

Cla.im 18 I ·wherei~ Said means f Or deteC~ing Said grOUp 

.. t~ansmissio~ completed condition,comprise.means for 

detecting that an idle condition of said transmission· 

15 . path has continued for . longer than a predetermined 

20 

time interval. 

20. A cable television local area network according to 

claim 1, wherein each of said modems c~mprises . 

means for calculating a path occupancy distance as a 

-length of a portion of said transmission path which is 

currently occupied by data of a message which has been 

transmitted by said modem, 

path distance comparator means for comparing a value 

25 of return path distance between said modem and said head 
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end apparatus with said path occupancy distance, for 

thereby detecting a condition in which said path 

occupancy distance is shorter than said return path 

distance, and · 

means re~ponsive to detection of said condition for 

enabling transmission of a succeeding message by said 

modem to be initiated. 

21. A cable .. television local area. network according to 

10 · claim 20, .wherein each of said modems C()mprise.s · 

transmitting· circuit· means for trarismittinq.said-data of 

a. message ·._to said upstream transmission path. as a . 

modulated data signal, said head end apparatus compri.ses 
. . 

means for transmitting a synchronizing signal to said . 

15· downstream· transmission path, multiplexed.with data . . . . . 

20 

25 

signals transmitted by said modems, and wherein each of 

said modems comprises 

synch~onizing receiving 

means for receiving said synchronizing signal, and 

operating sequence register means coupled to receive· 

said synchronizing signal from said synchronizing signal · 

receiving means, for registering a predetermined sequence 

of operations and for executing said sequence of 

operations in synchronism with said synchronizi~g signal. 
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22. A cable teievision local area network according to 

·claim 21 1 Wherein at least a part Of said plurality Of 

modems each comprises a video transmitting circuit 
. . 

coupled to receive a video signal from a video sign~1 

5 source, for generating a ~orresponding video data signal 

and for transmitting· said video data signal to said 

upstre_am transmission path, multiplexed with said data 

·signals transmitted by said modems, and wherein· at least 

a. part :9f said plurality of modems each comprises a video 

10 receiving ·circuit for receiving said video data signals 
. . . . 

from said dow~stream transmission path and.for converting.· 

said video:data signals to corresponding baseband video 
. . . . 

signals. · 

15 23. A cable television local area network.according to 

claim 22, wherein spec.if ic operations of· at least said 

Video.signal.transmitting cirqui~ Of a modem are 

se_lectively controlled base·d on operation con,tmands· 

generated based on.contents of said operating sequence 
. . 

. . 
20 registering means, said operation commands being 

generated at timings d·etermined by said synchronizing 

signal. 

24. A cable television local area network according to 

25 claim 22, wherein said video signal source comprises a 

. ;. 
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video camera, and wherein said synchronizing signal is 

supplied from said synchronizing signal receiving circuit 

to said video camera, for synchronizing said video signal 

with said synchronizing signal. 

· 25. A cable.television local.area network according to 

claims 1 wherein each of said modems comprises 

.. Carrier generat.inq means fOr generating a Carrier I 

transmittinq circuit means coupled to.receive said. . . . . . . . 

carrier and data of a message which is to 'be transmitted, 

for :transmittinc;(.to said upstream transmission path said 
. . . 

carrier- and a modulated _data signal expressing. said .. dat~, 

mea~s for controlling said transmitting circuit 

means to transmit said ~arrier alone during a.fixed 

·15 preamble time interval prior to transmi~ting said da~a of 

a messa_ge, ~nd 

preamb_le receiving means coupled to receive said 

carrier from said downstream transmission.path, for -

setti_nq· said modem to a predetermined initial · recei vinq 

20 status modem when said carrier is received. 

25 


