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[57] ABSTRACT

A message communication method and system in which
a message signal to be communicated includes a func-
tion code signal portion and a data signal portion, the
former being an index to the content of the latter and
forming the substantial part of the message signal, and in
which such a message signal is communicated not only
among equipment blocks connected with one and the
same communication line but also among those con-
nected with different communication lines coupled with
each other through a common equipment block con-
nected with both of the coupled communication lines.
Function codes being indices to the contents to data
required to be processed by equipment blocks con-
nected with the coupled communication lines are re-
spectively registered in different memories in the com-
mon equipment block and the function code signal por-
tions of message signals received by the common equip-
ment block are compared with the stored function
codes in the common equipment block and if concur-
rence takes place transferrence of the message signals
between the coupled communication lines is effected.

13 Claims, 4 Drawing Sheets
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MESSAGE COMMUNICATION METHOD AND
SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

The present invention relates to a communication
system having a plurality of communication lines and a
communication method in such system.

In a loop communication system having a plurality of
communication loops coupled to each other, it is neces-
sary to select only a message signal that is required for
a particular loop in order to exchange a message signal
between loops.

In the prior art, in order to couple a plurality of com-
munication loops, a network control unit is provided for
each of the loops for the exclusive purpose of coupling
the loops. These exclusive network control units serve
to determine whether or not a received message signal
is to be transferred to another loop in the following
manner: (1) Destination addresses and loop numbers
and codes for discriminating the contents of the mes-
sages are previously stored in a ROM of the coupling
network control unit, so that the unit, upon receiving a
corresponding message signal, transfers it to a corre-
sponding loop on the basis of comparison between the
stored data and the message data; and (2)A processing
unit connected to the coupling network control unit or
a central processing unit connected to a loop issues an
instruction to store the same discriminating information
as those of (1) in a RAM provided in the coupling net-
work control unit, so that the coupling network control
unit upon receiving a corresponding message signal,
transfers it to a corresponding loop. In the first-men-
tioned manner (1), modification and expansion of the
messages (data) to be sent between loops are not easily
attainable because information for discriminating
whether a message signal is to be transferred between
loops or not is previously stored in the ROM. In the
second-mentioned manner (2), it is necessary that the
processing unit be aware of all of the discriminating

information on message signals to be sent between loops

and the coupling configuration of the loops, and hence
the subsystem (equipment blocks) connected to the loop
cannot modify the message signals by its own discre-
tion. Accordingly, both of the above-mentioned opera-
tions are inconvenient in that message signals to be sent
between loops cannot be readily modified as required or
exclusive coupling network control units are required.
Communication systems including a plurality of com-
munication lines are, for example, disclosed in the fol-
lowing literatures:

Daniel J. Paulish: “The Exploratory System control
Model Multi-Loop Network™, AFIPS CONFER-
ENCE PROCEEDINGS, 1979, pp. 935-940; and

P. Zahlopulo: *Reliability Optimization in Multi-
Loop Communication Network”, IEEE Trans.
Comm., Com-21, No. 8, Aug. 1973, pp. 898-907

An object of the present invention is to provide a

communication method in which all of the network
control units connected to communication lines have
identical structures, and a message signal is transferred
between communication lines depending upon the con-
tent of the message signal without making use of the
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address of a destination equipment block connected to
one of the communication lines.

According to one of the important aspects of the
present invention, in a communication network system
in which a message signal, including a function code
signal portion and a data signal portion, 1S communi-
cated via communication lines each having a plurality
of equipment blocks connected thereto, the function
code signal portion of the message signal serves an
index to the meaning of the data signal portion and at
least one of the communication lines is coupled to a
different communication line through a common equip-
ment block connected to both of the coupled communi-
cation lines. The function codes serving as indices to the
contents of data required to be processed in the equip-
ment blocks connected to the coupled, communication
lines are registered in the common equipment block for
each communication line. A message signal sent to one
of the coupled communication lines from one of the
equipment blocks connected to the communication line
is received by the common equipment block, the func-
tion code signal portion of the recelved communication
message signal is compared with the function codes
serving as indices to data required to be processed in the
equipment blocks connected to one of the coupled com-
munication lines other than the communication line
from which the message signal was received, the re-
ceived message signal s transferred between the cou-
pled communication lines only when the comparison
results in a concurrence, and the transferred message
signal is received by one of the equipment blocks con-
nected to the second-mentioned one of the coupled
communication lines. |

According to another important aspect of the present
invention, in the network communication system men-
tioned above, the common equipment block comprises
first and second network control units each including
memory means for storing function codes serving as
indices to the contents of the data required to be pro-
cessed by equipment blocks connected to an associated
one of the coupled communication lines and each net-
work control umt includes means for comparing the
function code signal portion of a received message sig-
nal with the registered function codes stored in the
memory means; and a processing unit is interconnected
between the first and second network control units and
includes means responsive to the output of the compar-
ing means for transferring message signals received
from the coupled communication lines via the first and
second network control units to the second and first
network control units, respectively.

The function code signal portion of a message signal
1S a signal portion representative of the meaning of the
data signal portion and constitutes, in combination with
the data signal portion, a particular control data, and
thus the function code signal portion may be called an
index to the content of the data signal portion. A func-
tion code signal portion, when combined with different
data signal portions, constitutes different control data.
Further, the function codes registered in the common
and other equipment blocks being for comparison with
the function code signal portion of the received mes-
sages are of the same nature.

The invention will now be described by way of exam-
ple with reference to the accompanying drawings
showing some embodiments, in which:
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FIG. 1 is a block diagram useful for explaining the

principle of the constitution of the communication
method and system of the present invention;

FIG. 2 is a diagram illustrating a format of a message
signal which may be used in an embodiment of the
present invention;

FIG. 3 1s a diagram illustrating the structure of a
common equipment block which may be used in an
embodiment of the present invention; and

FIG. 4 is a diagram illustrating the structure of an-
other equipment block which may be used in an em-
bodiment of the present invention;

Reference will first be made to FIG. 1 to describe the
overall structure of a communication system in accor-
dance with one embodiment of the invention. For the
convenience of explanation, only two communication
lines are shown and they are in the form of a communi-
cation loop. Thus, the communication loops will be
referred to as loops hereinafter. The two loops 1 and 2
are coupled through a common equipment block in-
cluding network control units TR g and TRyp and a
processing unit Pgop interconnected therebetween. A
plurality of equipment blocks are connected to each of
the loops. That 1s, each of the equipment blocks con-
nected to the loop 1 includes a network control TRy,
TR13,...0r TR and a processing unit Py, P12, ... or
Pim, while each of the equipment blocks connected to
the loop 2 includes a network control unit TR2;, TR32,
. .. or TRz, and a processing untt P21, P22, . . . or Py,
The network control unit TR10-TR ,;; and TR20-TR3,
are connected to the loops 1 and 2, respectively. The
processing units Py1-P1,» and P31-P;, are connected to
the network control units TR11-TR 1 and TR21-TR3,,
respectively. The network control units Tipand T;gare
connected to the common processing unit Pog. Further,
terminals Too. T11-Tim»m and T»1-T7, are connected to
the processing units Pgo, P11-P1m and P31-P3,, respec-
tively. All of the network control units TR 10-TR,» and
TR20-TR3, are identical and the network control units
TR 1o and TRj9 have no special function other than
those of the other network control units. Each network
control unit takes in only necessary ones of the message
signals flowing in a loop and supplies them to its associ-
ated processing umit, and each network control unit
produces a message signal from a submessage signal
including a function code signal portion and a data
signal portion supplied from the associated processing
unit and sends out the message signal to the loop. In a
sending operation mode, unlike prior art systems each
network control unit sends out to its associated loop a
message signal which does not include information on
system configuration, the loop to which a message sig-
nal receiving network control unit belongs or a destina-
tion address.

The message format may be as shown in FIG. 2.
Namely, a message signal may include flags F 21 and 27
indicative of the front end and the back end of a control
data (or a message) which is the substance of the mes-
sage signal, a data signal portion DATA 28, a function
code signal portion FC 22, which is an index to the
meaning of (is representative of the meaning of) the data
signal portion and constitutes, in combination with the
data signal portion, a particular control data, a sender
address SA 23 indicative of the address of the network
control unit of the message signal sending equipment
block, a serial number CC 24 indispensable for a mes-
sage signal sending, and a frame check sequence FCS 26
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for checking bit errors which may occur during a send-
ing procedure.

Meanwhile, the processing units Poo, P11-Pi» and
P21-P1, serve to process external data supplied from the
terminals Tog, Ti11-T1m and T31-T>, or control data
contained in message signals received from the loops 1
and 2 via the network control units TR;90-TR1,, and
TR20-TR>,and to supply the result of the processing to
their associated network control units in the form of a
submessage signal by adding a function code to the
processing result or to their associated terminals.

The network control units TR g, TR20, TR11-TR
and TR;,1-TR2, and the processing units Ppo, P11-T 1
and P2;-P3, may be constructed as shown in FIGS. 3
and 4, respectively. Each of the network control units
serves to determine, on the basis of function codes regis-
tered therein, whether a message signal flowing in a
loop is required to be processed by the processing unit
connected with the network control unit and, if so, the
network control unit takes in the message signal and
returns the message signal to the loop, while if not, the
network control unit merely returns the message signal
to the loop. The description of this operation of the
network control unit 1s applicable to the network con-
trol units TR|gp and TRy of the common equipment
block and units TR;-TR|,; and TR3-TR», of the
other equipment blocks.

FIG. 4 illustrates the structure of the equipment
blocks connected to the loop 1 or 2 (not of the common
equipment block) and exemplifies an equipment block
including the network control unit TR|; and the pro-
cessing P1;. The network control TR;; includes a pro-
cessing and operating apparatus 20 which may be, for
example, constituted by a 8-bit microprocessor, an ad-
dress register 202 for storing a sender address SA repre-
sentative of the equipment block when it is in a sending
operation mode, a function code register 203 for storing
function codes serving as indices to control data re-
quired to be processed by the processing unit Py, a first
receiving buffer 204 for storing a message signal re-
ceived from the loop 1 when the equipment block is in
a receiving operation mode, a second receiving buffer
205 for storing a submessage signal supplied from the
processing unit Py, an interface 201 provided between
the processing and operating apparatus 120 and the loop
1, and another interface 206 provided between the pro-
cessing and operating apparatus 120 and the processing
unit Py;. The address register 202, function code regis-
ter 203, and first and second receiving buffers 204 and
208 supply information to and receive information from
the processing and operating apparatus 120.

The processing unit Py; includes a processing and
operating apparatus 130 which may be, for example,
constituted by a 8-bit microprocessor, a receiving buffer
132 for storing a submessage signal supplied from the
first receiving buffer 204 of the network control unit
TR, a function code register 134 previously storing
function codes (e.g., by using a ROM) serving as indices
to control data required to be processed by the process-
ing unit Py, these function codes being supplied to the
function register 203 of the network control unit TR
in the manner to be explained later, a sending resister
136 for temporarily storing information to be fed to the
network control unit TRy or to the terminal T, from
the processing unit P{, an interface 131 provided be-
tween the processing and operating apparatus 130 and
the network control unit TR{;, and another interface
137 provided between the processing and operating
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apparatus 130 and the terminal T,;. The receiving
buffer 132, function code register 134 and sending regis-
ter 136 supply information to and receive information
from the processing and operating unit 100.

Now, description will be made of the registration of
function codes in the network control unit TRy, these
function codes being indices to the meaning of control
data required to be processed by the processing unit Py;.
With the processing unit P;; being powered, the pro-
cessing and operating apparatus 130 of the processing
unit Pq; loads the data field of the sending register 136
with the function codes stored in the function code
register 134 and loads a function code field of the send-
ing register 136 with a registration request code indica-
tive of a request for registration of the content of the
data field of the sending register 136 (i.e., registration of
the function codes), the registration request code being
produced by the apparatus 130 itself, whereby a
submessage signal is set in the sending register 136. This
submessage signal is sent by the processing and operat-
ing apparatus 130 to the network control TR ) via the
interface 131. The processing and operating unit 120 of
the network control unit TR stores the submessage
signal (here, the registration request code+the function
codess) received via the interface 131 into a second
receiving buffer 205. Since the submessage signal send
from the processing unit Pi; includes as the function
code signal portion the registration request code FC,,
the processing and operating unit 120 stores the content
of the data field 2§, i.e., the data signal portion (here, the
function codes) into the function code register 203 and
formats the submessage signal by the interface 201 as
shown in FIG. 2 and sends it out to the loop 1 through
a sending operation procedure as will be described later
for purposes of storing these function codes in the com-
mon equipment biock.

Next, description will be made of the sending opera-
tion of the equipment block shown in FIG. 4. Control
data to be sent from the equipment block includes a
function code serving as an index to the meaning of the
control data and produced by the processing and oper-
ating apparatus 130 and data. The function code and the
data are stored in the sending register 136 by the pro-
cessing and operating apparatus 130 in the processing
unit P11. More particularly, the data field of the sending
register 136 is loaded with data information received
from the terminal Tj; by the processing and operating
apparatus 130 or with the function codes supplied from
the function code register 134 in the above-mentioned
function code registration procedure, and the function
code field of the sending register 136 is loaded with
function codes serving as indices to the meaning of the
data field to thereby set a submessage signal in the send-
ing register 136. Then, the apparatus 130 sends the
submessage signal in the sending register 136 to the
network control unit TRy; via the interface 131. The
submessage signal received by the unit TR via the
interface 206 from the processing unit P;; is stored in
the second receiving buffer 205 by the processing and
operating apparatus 120. The apparatus 120 then adds to
the content of the second receiving buffer 205 a sender
address SA stored in the address register 202, flags F
and a frame check sequence FCS both provided by the
interface 201 and a serial number CC produced by the
apparatus 120 itself to form a message signal of such a

format as shown in FIG. 2 and sends it out to the loop
1 via the interface 201. When the message signal sent
out by the network control unit TRy returns thereto
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after the circulation through the loop 1, the network
control unit TR} erases that message signal from the
loop 1 and clears the submessage signal stored in the
second receiving buffer 205 which is the same as the
function code signal and data signal portions of the
erased message signal. If the message signal does not
return within a predetermined time period due to, for
example, temporary fault in the loop 1, the submessage
signal stored in the second receiving buffer 205 is re-
tained, and it is re-sent in the form of a message signal
by a predetermined number of times until the message
signal returns.

An example of the message communication method
by the use of the content code is disclosed in copending
U.S. patent application Ser. No. 232,006 filed on Feb. 6,
1981, and assigned to the assignee of the present applica-
tion.

FIG. 3 illustrates an example of the structure of the
common equipment block. It 1s noted that the common
equipment block serves to transfer a message signal
between loops coupled through the common equipment
block, but may also serve to operate in the same manner
as the other equipment block, as the case demands.
Since both of the network control unit TR and TR
have the same structure as that of the network control
unit TR;; shown in FIG. 4, as described above, explana-
tion of the structures of the units TRjgand TR will be
omitted. Different reference numerals are given to simi-
lar members, however, as indicated.

The processing unit Pgo includes a processing and
operating apparatus 110 which may be for example,
constituted by a 8-bit microprocessor, first and second
receiving buffers 112 and 113 for storing submessage
signals supplied from the first receiving buffers of the
network control units TR jpand TRjq, respectively, first
and second function code registers 114 and 115 previ-
ously storing function codes (e.g., by using ROM’s)
serving as indices to the meaning of the control data
which are required to be processed by the processing
unit Poo, the function codes being supplied from the
function code registers of the network control units
TR 10 and TR0, respectively as will be described later,
a sending register 116 for temporarily storing informa-
tion to be fed to the network control units TR ¢ and
TRsy or to the terminal Tqg, interfaces 111 and 117
provided between the processing and operating appara-
tus 110 and the network control units TR 10 and TR,
and another interface 118 provided between the pro-
cessing and operating apparatus 110 and the terminal
Too. The first and second receiving buffers 112 and 113,
first and second function code registers 114 and 115 and
a sending register 116 supply information to or receive
information from the processing and operating appara-
tus 110.

Description will next be made of the registration of
the function codes in the network control unit TR 1gand
TR0, these function codes serving as indices to the
contents of control data required to be processed by the
processing unit Poo. Here, although the description of
the structure and the function code registration will be
made only in relation to the transferrence of a message
signal between loops, registration of function codes
serving as indices to the meaning of control data, which
1s similar to control data required to be processed by the
processing unit Py shown in FIG. 4, may also be possi-
ble, in the same manner as described with reference to
FIG. 4.
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Referring again to FIG. 3, the processing unit Pyo
produces submessage signals from the function codes
stored in the first and second function code registers 114
and 115 and sets them in the sending register 116, and
then supplies them to the network control unit TR |pand
TR0 via the interface 111 and 117, respectively, like the
processing unit P{; shown in FIG. 4. The function
codes are then stored in the function code registers in
the respective network control units TR 1pand TR3, in
the same manner as described with reference to FIG. 4.
More particularly, the first and second function code
registers 114 and 115 contain only registration request
codes FC, previously stored in ROM’s. Therefore, the
function code signal portions of the submessage signals
to be sent to the network control units TR0 and TR1g
from the processing unit Ppg contain the registration
request codes FC, produced by the processing and op-
erating apparatus 110 and the data signal portions
thereof contain registration request codes FC, sent from
the first and second function code registers 114 and 115
of the processing unit Pgo. Thus, the registration request
codes requesting function code registration are stored in
the function code registers of the network control units
TR0 and TRyg.

Next, the receiving operation of the equipment blocks
other than the common equipment block will be de-
scribed. Each network control unit stores a message
signal flowing in the loop into the first receiving buffer
to compare the function code signal portion of the re-
cetved message signal with the function codes stored in
the function code register by the processing and operat-
Ing apparatus in each network control unit. If the com-
parison results in a concurrence the processing and
operating apparatus supplies the function code and data
signal portions of the recetved message signal, in the
form of a submessage signal, to the processing unit
connected with the network control unit in which the
processing and operating apparatus i1s contained, and
further sends the received message signal back to the
loop. The processing unit processes the supplied
submessage signal as required under control of the pro-
cessing and operating apparatus of the processing unit.
If the comparison does not result in a concurrence, the
network control unit merely sends the received message
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Its associated processing unit.

Referring again to FIG. 3, description will be made of
operations necessary for the common equipment block
to effect transferrence of a message signal between
loops, i.e., sending of initial message signals, reception
of initial message signals, and registration of function
code signal portions of the received initial message
signals. The *‘initial message signal” used in the specifi-
cation is intended to mean a message signal having a
format shown in FIG. 2 and sent to a loop from an
equipment block other than the common equipment
block in which the function code registration has been
done, and the initial message signal has in the function
code signal portion a registration request code and in
the data signal portion a function code serving as an
index to the meaning (being representative of the mean-
ing} of control data which is required to be processed in
an equipment block.

As shown been already described, the function code
register of each of the network control units TR g and
TR g contains the registration request code FC, therein.
Thus, a message signal (an initial message signal) having
a function code signal portion requesting registration of
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a function code and sent from a network control unit
(TR11-TRm) on the loop 1 or a network control unit
(TR21-TR3,) on the loop 2 is taken into the network
control unit TRp or TRg of the common equipment
block and sent to the processing unit Pgg in the form of
a submessage signal. The processing and operating ap-
paratus 110 in the common processing unit Pgg stores
the submessage signal supplied from the network con-
trol unit TR p or TR0 through the interface 111 or 117
into the first receiving buffer 112 or the second receiv-
ing buffer 113, respectively. The processing and operat-
ing apparatus 110 of the processing unit Pgo transfers the
content codes FC, stored in the first or second receiving
buffer 112 or 113 and required by the network control
units connected to the loop 1 or 2, to the second or first
function code register 115 or 114, respectively. The
processing and operating unit 110 then stores the func-
tion codes, stored in the first or second function code
register 114 or 1135 and required by the network control
units on the loop 2 or the loop 1, into the function code
register of the network control unit TRig or TRyg
through the interface 111 or 117, respectively, accord-
ing to the same procedure as described with respect to
the function code registration referring to FIG. 4. The
network control units TR 1gand TRyg further send mes-
sage signals, having the registration request code and
the function code in the function code signal portion,
and data signal portion respectively, and being in the
format shown in FIG. 2, to the loops 1 and 2.

In this manner, the content codes FC required by the
network control units on the loops 1 and 2 are regis-
tered in the network control units TR>gand TR g of the
common equipment block coupling the loops 1 and 2.
Thus, only the message signals required by the equip-
ment blocks connected with the loops 1 and 2 are now
ready for transferrence from the loop 2 to the loop 1 or
vice Versa.

Transferrence of a message signal will next be de-
scribed. Each equipment block becomes ready for send-
ing and receiving operations after function codes, serv-
ing as indices to the meaning of control data required to
be processed in the equipment block, are received and
stored in its network control unit from its processing

" unit. The processing and operating apparatus 130 or 110

of the processing unit P or Py starts a corresponding
program based on data taken from the terminai T;; or
Too (e.g., a CRT display device) through the interface
137 or 118. The processing and operating apparatus 130
or 110 stores in the sending register 136 or 116 data
obtained through operations based on the program,
together with function codes serving as indices to the
contents of the data and produced by the processing and
operating apparatus, thereby setting a submessage sig-
nal in the sending register. When the submessage signal
1s stored in the sending register 136 or 116, the process-
ing and operating unit 130 or 110 of the processing umit
P11 or Poo sends out the stored submessage signal to the
loop 1 or the loops 1 and 2 by the interface 131 or the
interfaces 111 and 117 through the network control unit
TR 1) or the transmission control units TR j;gand TR0 in
the form of a message signal. When the message signal
thus sent out to the loop 1 reaches the network control
unit TR0, and if one of the function codes stored in the
function code register 103 and required by the equip-
ment block connected with the loop 2 is concurrent
with the function code signal portion of the message
signal, the network control unit TR (¢ transfers it to the
processing unit Ppo and also sends it back to the loop 1.
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When the message signal received from the loop 1 is
supphied to the processing unit Pog, from the network
control unit TR g, 1t temporarily stored the submessage
signal portion of the message signal in the first receiving
buffer 112 and then transfers the submessage signal to
the network control unit TR30 and clears the submes-
sage signal stored in the first receiving buffer 112. The
network control unit TR transforms the submessage
signal including the function code signal portion and the
data signal portion transferred from the processing unit
Poo to a message signal having such a format as shown
in FIG. 2 and sends out the message signal to the loop
2. In this manner, only the message signal required by
the loop 2 1s transferred from the loop 1 to the loop 2.
The network control unit TRjp serves as a sending
station for the message signal sent out to the loop 2 from
the network control unit TR3g. Thus, the network con-
trol unit TRyp erases the message signal circulated
through the loop 2 or resends the message signal when
the message signal does not return through the loop 2
within a predetermined time period.

The registration of the requested function code, the
reception in accordance with the function code and the
sending of the message have thus far being explained.

The function codes serving as indices to the meaning
of the data required by processing units may be required
to be changed with time in certain circumstances. In
such a case the corresponding processing units execute
a request for registration of new function codes each
time they desire to update the contents of the function
code registers in the associated network control unit of
equipment blocks and the network control unit TR o
and TR0 of the common equipment block which cou-
ples the loops 1 and 2,

As seen from the interloop message transfer proce-
dures described above, the function code registration
request message signal (initial message signal) as well as
other message signal are transferred between the loops
through the common equipment block including the
processing unit Pog. The present invention is effective
where a plurality of loops (communication lines) are
coupled to one loop (communication line) or a plurality
of loops (communication lines) are coupled to the re-
spective loops (communication lines).

In accordance with the present invention, it is possi-
ble to transfer only the necessary data between the
communication lines in a communication network sys-
tem including a plurality of communication lines cou-
pled to each other, without using specially designed
network control units and without requiring the identi-
fication of the communication line with which the re-
ceiving network control unit is connected. The present
system 1s readily adaptable to any change in the position
of the receiving network control unit.

We claim:

1. A message communication method in a network
system including a plurality of communication lines a
plurality of intra-line equipment blocks and at least one
common equipment block, each of said intra-line equip-
ment blocks being connected to one of said communica-
tion lines, at least a first one of said communication lines
being coupled to at least a second one of said communi-
cation lines through a common equipment block which
18 connected to both of the coupled first and second
communication lines, said common equipment block
having a first network control unit connected to said
first communication line and a second network control
unit connected to said second communication line, each
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message signal to be communicated via the communica-
tion lines having a format including a function code
signal portion and a data signal portion, the function
code signal portion being an index to the meaning of the
data signal portion and forming in combination with the
data signal portion control data constituting the sub-
stance of the message signal, the method comprising the
steps of:

registering second function codes and first function
codes in said first and second network control units
of said common equipment block, respectively,
said first and second function codes being indices
to the meaning of the data required to be processed
in the equipment blocks connected to said first
communication lines and said second communica-
tion line, respectively;

sending a message signal from any one of said equip-
ment blocks to the communication line to which it
i1$ connected;

receiving message signals in said common equipment
block from said coupled communication lines;

comparing in said first and second network control
units of said common equipment block the function
code signal portions of received message signals
with those ones of said second and first function
codes having been registered in said first and sec-
ond network control units, respectively, which are
indices to the meaning of data required to be pro-
cessed by one of the equipment blocks connected
to one of the coupled communication lines with
which said sending equipment block is not con-
nected;

Ltranferring] transferring the received message from
one of said coupled communication lines to the
other only when said comparison results in concur-
rence; and

receiving a message signal in any of said equipment
blocks only when one of the function codes regis-
tered in said receiving equipment block is concur-
rent with the function code signal portion of the
message signal received on the communication line
to which the receiving equipment block is con-
nected.

2. A method according to claim 1, in which said
registering of said first and second function codes in said
common equipment block includes the steps of:

(a) storing in each of said first and second network
control units of said common equipment block
registration request codes as function codes;

(b) sending initial message signals to said coupled
communication lines from the intra-line equipment
blocks connected to said coupled communication
lines, said initial message signals from the intra-line
equipment blocks connected with said first com-
munication line carrying information of registraton
requests at their function code signal portions and
said first function codes at their data signal por-
tions, while said initial message signals from the
intra-line equipment blocks connected to said sec-
ond communication line carry information of regis-
tration requests at their function code signal por-
tions and said second function codes at their data
signal portions; and

(c) recerving said initial message signals by said com-
mon equipment block and storing said second and
first function codes in said first and second network

control units, respectively.



Re. 32,887

11

3. A method according to claim 2, further comprising
the step of sending message signals from said common
equitpment block to said coupled first and second com-
munication lines with said message signals including
sald registration request codes at their function code
signal portions and function codes identical to said reg-
istered function codes at their data signal portions.

4. A method of communicating a message signal in a
communication system having a plurality of closed loop
communication lines a plurality of intra-line equipment
blocks each connected to one of said communication
lines, at least two of said communication lines being
coupled to each other through a common equipment
block, saild common equipment block having a first
network control unit connected to a first one of said
coupied communication lines and a second network
control unit connected to a second one of said coupled
communication lines, said message signal having a for-
mat including a function code signal portion and a data
signal portion, the former being an index to the latter,
the method comprising the steps of:

registering in said first and second network control

units of said common equipment block a plurality
of second function codes for message signals to be
received by intra-line equipment blocks in said
second communication line and a plurality of first
function codes for message signals to be received
by intra-line equipment blocks in said first commu-
nication line, respectively;

sending a message signal from an equipment block in

any one of said first and second communication
lines;

receiving said message signal at said common equip-

ment block:
comparing in said common equipment block the func-
tion code signal portion of said received message
signal with those first and second function codes
which correspond to the function code signal por-
tions of the message signals to be received by
equipment blocks in the communication line other
than the communication line to which said message
signal sending equipment is connected,;

transferring said received message signal between
said two transmission lines only when a concur-
rency takes place as a result of said comparison;
and

recerving said transferred message signal at one of the

equipment blocks in which a function code concur-
rent with the function code signal portion of said
transferred message signal is registered, said receiv-
ing equipment block being in [the] g communica-
tion line other than the communication line to
which said message signal sending equipment block
1s connected.

5. A message communication system comprising a
plurality of communication lines each having a plurality
of intra-line equipment blocks connected thereto, at
least a first communication line of said communication
lines being coupled with at least a second communica-
tion line of said communication lines through a common
equipment block connected to both of the coupled first
and second communication lines, each message signal to
be communicated via the first and second communica-
tion lines including a function code signal portion and a
data signal portion, the function code signal portion
being an index to the meaning of the data signal portion
and forming in combination with the data signal portion
the substance of the message signal;
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said common equipment block including first and
second network control units connected to said
first and second communication lines respec-
tively[; ], and having memory means for storing
function codes serving as indices to the meaning of
data required to be processed by the intra-line
equipment blocks connected to said second and
first coupled communication lines, respectively,
sald first network control umit further having
means for comparing the function code signal por-
tion of a received message from said first communi-
cation line with said stored function codes serving
as indices to the meaning of data required to be
processed by intra-line equipment blocks con-
nected to said second communication line, while
said second network control unit further has means
for comparing the function code signal portion of a
received message signal from said second commu-
nication line with said stored function codes serv-
ing as indices to the meaning of data required to be
processed by intra-line equipment blocks con-
nected to said first communication line: and

a processing unit interconnected between said first

and second network control units and having pro-
cessing and operating means responsive to [tme]
the output of said comparing means for transferring
message signals received by said common equip-
ment block from said coupled communication lines
via said first and second network control units to
said second and first network control units, respec-
tively.

6. A system according to claim 5, in which said pro-
cessing unit of said common equipment block further
includes a first function code register for storing a regis-
tration request code as a function code for said first
network control unit and storing a message signal sup-
plied to the processing unit from said second network
control unit, and a second function code register for
storing a registration request code as a function code for
said second network control unit and storing a message
signal supplied to said processing unit from said first
network control unit, said first and second function
code registers being electrically associated with said
processing and operating means to supply their contents
to said memory means in satd first and second network
control units, respectively, said first and second func-
tion code registers being coupled to said processing and
operating apparatus so that their contents are stored in
said memory means of said first and second network
control units, respectively.

7. A message communication method in a network sys-
tem including a plurality of communication lines, a plural-
ity of intra-line equipment blocks and at least one commonr
equipment block, each of said intra-line equipment blocks
being connected to one of said communication lines, at
least a first one of said communication lines being coupled
to at least a second one of said communication lines
through said common equipment block, each message
signal to be communicated via the communication lines
including a function code which is an index to the meaning
of data required to be processed in at least one of said
equipment blocks, the method comprising the steps of:

registering at least a first function code and at least a

second function code in said common eguipment
block, said first and second function codes being indi-
ces to the meaning of the data required to be processed
in the equipment blocks connected to said communi-
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cation line and said second communication line, re-
spectively; |

sending a message signal from any one of said equip-
ment blocks to the communication line to which it is
connected,

receiving message signals in said common equipment
block from said coupled communication lines;

comparing in said common equipment block said func-
tion code of the received message signals with those
ones of said first and second function codes registered
in said common equipment block which are indices to
the meaning of data required to be processed by at
least one of the equipment blocks connected to one of
the coupled communication lines with which said
sending equipment block is not connected;

transferring the received message from one of said cou-
pled communication lines to the other only when said
comparison results are in concurrence; and

recelving a message signal in any of said equipment
blocks processing said message signal in said equip-
ment block only when the function codes registered in
said receiving equipment block are concurrent with
the function code of the message signal on the commu-
nication {ine to which the receiving equipment block is
connected.

8. A method according to claim 7, in which said register-
ing of said first and second function codes in said common
equipment block includes the steps of:

(a) storing in said common equipment block registration

request codes as function codes;

(b) sending initial message signals to said coupled com-
munication lines from the intra-line eguipment
blocks, said initial message signals from the intra-line
equipment blocks connected with said first communi-
cation line carrying information of registration re-
quests as their function codes and said first function
codes as their data signal, while said initial message
signals from the intra-line equipment blocks con-
nected to said second communication line carry infor-
mation of registration requests as their function codes
and said second function codes as their data signal;
and

(¢) receiving said initial message signals and storing said
first and second function codes in said common equip-
ment block.

9. A message communication system including a plural-
ity of commaunication lines, a plurality of intra-line equip-
ment blocks and at least one common equipment block,
each of said intra-line equipment blocks being connected to
one of said communication lines, at least a first one of said
communication lines being coupled to at least a second one
of said communication lines through said common equip-
ment block, each message signal to be communicated via
the communication lines including a function code which is
an index to the meaning of data required to be processed in
at least one of said equipment blocks;

said common equipment block having:

means for registering at least a first function code and at
least a second function code in said common equip-
ment block, said first and second function codes being
indices to the meaning of the data required to be
processed in the equipment blocks connected to said
Jirst communication line and said second communica-
tion line, respectively;

means for receiving message signals from said coupled
communication lines;

means for comparing said function code of the received
message signals with those ones of said registered first
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and second function codes which are indices to the
meaning of data required to be processed by at least
one of the equipment blocks connected to one of the
coupled communication lines with which said second
equipment block is not connected; and
means for transferring the received message from one of
said coupled communication lines to the other only
when said comparison results are in concurrence; and
each of said intra-line equipment blocks having:

means for registering function codes which are indices to
the meaning of the data required to be processed in the
equipment block,

means for sending a message signal to the communica-

tion line to which the equipment block is connected;
means for receiving a message signal; and

means for processing said message signal only when the

Junction codes registered in said registering means are
concurrent with the function code of the message
signal sent-out on the communication line from the
equipment block.

10. A system according to claim 9, in which each of said
intra-line equipment blocks includes means for sending
initial message signals to said coupled communication
lines, said initial message signals on said first communica-
tion line carrying information of registration requests as
their function codes and said first function codes as their
data signal, while said initial message signals in said sec-
ond communication line carry information of registration
requests as their function codes and said second function
codes as their data signal; and said common equipment
block includes means for recetving said initial message
signals and means for storing said first and second function
codes.

11. A message communication system comprising a
plurality of communication lines and plurality of intra-line
equipment blocks connected thereto, at least a first com-
munication line of said communication line being coupled
with at least a second communication line of said commu-
nication lines through a common equipment block con-
nected to both of the coupled first and second communica-
tion lines, each message signal to be communicated via the
first and second communication lines including a function
code signal portion and a data signal portion, the function
code signal portion being an index to the meaning of the
data signal portion and forming in combination with the
data signal portion the substance of the message signal;

said common equipment block having memory means

for storing function codes serving as indices to the
meaning of data required to be processed by the intra-
line equipment blocks connected to said first and
second coupled communication lines, means for com-
paring the function code signal portion of a received
message from said first communication line with said
stored function codes serving as indices to the meaning
of data required to be processed by intra-line equip-
ment blocks connected to said second communication
line, means for comparing the function code signal
portion of a received message from said second com-
munication line with said stored function codes serv-
ing as indices to the meaning of data required to be
processed by intra-line equipment blocks connected to
said first communication line; and means responsive
to the output of said comparing means for transferring
received message from one of said first and second
communication lines to the other of said first and
second communication lines.

12. A message communication method in a network
system including a plurality of communication lines, a
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plurality of intra-line equipment blocks and at least one
common equipment block each of said intra-line equip-
ment blocks being connected to one of said communication
lines, at least a first one of said communication lines being
coupled to at least a second one of said communication
lines through said common equipment block, each message
signal to be communicated via the communication lines
including a function code which is an index to the meaning
of data required to be processed in at least one of said
equipment blocks, the method comprising the steps of:
registering at least a first function code and at least a
second function code in said common equipment
block, said first and second function codes being indi-
ces 1o the meaning of the data required to be processed
in the equipment blocks connected to said first com-
munication line and said second communication line,
respectively;
sending a message signal from any one of said equip-
ment blocks to the communication line to which it is
connected;
receiving message signals in said common equipment
block from said coupled communication lines;
examining in said common equipment block whether or
not said function code of the received message signals
corresponds to those ones of said first and second
function codes registered in said common equipment
block which are indices to the meaning of data re-
quired to be processed by at least one of the equipment
blocks connected to one of the coupled communication
lines with which said sending block is not connected;
transferring the received message from one of said cou-
pled communication lines to the other only when said
examining results are in correspondence;
receiving a message signal in any of said equipment
blocks, and processing said message signal only when
the function codes registered in said receiving equip-
ment block correspond to the function code of the
message signal on the communication line to which
the recetving equipment block is connected.
13. A message communication system including a plu-
rality of communication lines, a plurality of intra-line
equipment blocks and at least one common equipment
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block, each of said intra-line equipment blocks being con-
nected to one of said communication lines, at least a first
one said communication lines being coupled to at least a
second one of said communication lines through said com-
mon equipment block, each message signal to be communi-
cated via the communication lines including a function
code which is an index to the meaning of data required to
be processed in at least one of said equipment blocks;
said common equipment block having:
means for registering at least a first function code and at
least a second function code in said common equip-
ment block, said first and second function codes being
indices to the meaning of the data required to be
processed in the equipment blocks connected to said
first communication line and said second communica-
tion line, respectively;
means for receiving message signals from said coupled
communication lines;
means for examining whether or not said function code
of the received message signals corresponds to those
ones of sard registered first and second function codes
which are indices to the meaning of data required to
be processed by at least one of the equipment blocks
connected to one of the coupled communication lines
with which said sending equipment block is not con-
nected; and
means for transferring the receiving message from one of
said coupled communication lines to the other only
when said examining results are in correspondence;
and each of said intra-line equipment blocks having:
means for registering function codes being indices to the
meaning of the data required to be processed in the
equipment block;
means for sending a message signal to the communica-
tion line to which the equipment block is connected;
means for receiving a message signal only when the
function codes registered in said registering means
correspond to the function code of the message signal
sent out on the communication line for another equip-

ment block.
* ¥ L | L M
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