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3. A communication control unit in a bus type
communication network having an information transmission
path for transmitting broadcastitig information and at
least two communication control units, which communicate
with each other through said information transmission
path, wherein an optional one of said communication
control units collect%vely transmits the broadcasting
information by using one message to other plural
communication control units through said information

transmission path, comprislng:

a communication controller and a controller;
sald communication centroller communicating .

with those of other communication control units through
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said information transmission path,

said controller generating, decoding and
processing the information transmitted through said
communication controller,

said communication control unit thereby
pexforming the following operational steps:

(a) transmitting one broadcasting message from
sald controller of said optional communication control
unit, which transmits the broadcasting information, to
said information transmission path through said
communication controller, said broadcasting message
having a destination address field containing a code
indiczeing that ‘a plurality of predetermined
communication control units are destined;

(b) receiving the broadcasting message only
until the destination address field thereof by said
controller through said communication controller in all
said communication control units connected to said
information transmission path other than said optional
communication control unit which transmits the
broadcasting information; and,

(c) comparing the received destination address
with values of a plurality of preassigned receiving
addresses by said cantroller in each of said

commurilcation

control units which have received the broadcasting
message, and continuing the reception, if the

proadcasting message is determined to be received, or
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interrupting the reception, if the broadcasting message
is determined not to be received;

whereby the broadcasting information is
broadcasted to said plurality of communication control

units.
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BACKGROUND OF THE INVENTION

The present invention relates to a method for
collectively transmitting and collecting communica-
tion information in an information transmission system,
and a system using the method.

As the information transmission system, a
digital data bus (DZB) for communicating information
between audio/video equipments has been known (IEC "84
Secretariat 47 Draft Peritelevision/DzB"). The conven-
tional 028 information transmission system has a function
to communicate one information message from one source
communication control unit connected to an information
transmission line to one destination communication
control unit connected to the information transmission
line in one-to-one communication fashion.

Fig. 8 shows a block diagram of a prior art
information transmission system. Numeral 101 denotes
an information transmission line for transmitting
information messages, and numerals 102 and 103 denote
communication control units for mutually communicating
through the information transmission line.

Fig. 9 shows a format of a conventional
information message. It comprises a start bit indicating
the beginning of the information message, & master

address indicating a source address, a parity bit
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indicating a parity of the master address, a slave
address indicating a destination address, a parity bit
and ah ACK bit indicating a‘parity of the slav¢ address,
a control field indicating an attribute ot the informa—‘
tion message, a‘parity bit indicating a parity of the
control field, and a daﬁa field indicating transmission
informétidn.‘ The parity bit is used for parity check.
The‘ACK bit informs to the transmitter whether the
feceiyer‘has normally received the daty or not. If the
teceiver normally receives, it éends back an acknowledge
(ACK) signal, and if it incorrectly receives, it sends
back a non-acknowledge (NACK) signal.

A communication method in the above system is
explained. When an information message is to be sent
from the communication control unit 102 to the communi-
cation control unit 103 in Fig. 8, the communication
control unit 102 first send the start bit, and then
send a unit address of the communizaktion control unit
102 as the master address, the parity bit thereof, a
unit address of the communication control unit 103 as
the slave address, and the parity bit thereof. The unit
addresses of the communication control units 102 and 103
are uniquely present on the information transmission line
101. When the communication control unit 103 detects the
start bit, it starts to receive the information message
to receive the master address, the parity bit thereof,
the slave address and the parity bit thereof. If the

information message is normally received and the glave
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address coincides with the unit address of the communica-
tion control unit 103, the communication control unit 103
determines that the information massage is addressed to its
own unit and sends back the ACK bit. If it does not
correctly receive the information message by asynchroni-
zation or parity error during the receiving operatfion,

or if the slave address does not coincide with the unit
address of its own, it sends back the NACK bit. If the
communication control unit 103 is not connected to the
information transmision line 1, the ACK bit is not

sent and no response is sent. The communication control
unit 102 determines it as if it received the NACK bit.
When the communication control unit 102 receives the
NACK bit, it stops to send the information message.

When the communication control unit 102 receives the

ACK bit, it further sends the control field and the
parity bit thereof., When the communication contrsl

unit 103 correctly receives the control field and the
parity bit thereof, or when it is able to execute the
operation designated by the control field in the
receiving station, it sends back the ACK signal. 1If

it does not correctly receive the control field and the
parity bit thereof because of asynchronization or parity
error during the receiving operation, or if it cannot
execute the operation designated by the received control
field, it sends back the NACK signal to the communication
control unit 102, When the communication control unit

102 receives the NACK signal, it stops to send tha
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information messate. When it receives the ACK signal,
it further transmits the data field to the communication
control unit 103.

Collective collection of information by one of
the communication control units connected to the infor-
mation transmission line is now considered. In a bus type
communication network shown in Fig. 12 in which a plurali-
ty of communication control units are interconnected
through an information transmission line, let s assume
that a communication control unit 105 receives information
(:) of a communication control unit 106 and information (:>
of a communication control unit 107 through an information
transmission line 104. Numerals in < > in the respective
communication control units represent unit addresses on the
information transmission line assigned to the respective
communication control units. A communication message and a
communication sequence therefor are shown in Figs. 13 and
14, respectively. The communication control unit 105
designates an address of a memory, in which the informa-
tion to be read from the communication control unit 106 1is
stored, by a communication message shown in Fig. 13a,
in which MA denotes a master address which is a source
address, and SA denwtes a slave address which is a
destination address. The unit address <200> of the
communication control unit 105 and the unit address <210>
of the communication control unit 106 are designated. CF
denotes a control field which resprese.ats an attribute of

the message. Specifically, it has a code which indicates

e e —~ \\//,\m e
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the attribute of the memory address designation. In

the following data field, an address of the memory in
which the information to be read is stored is written.
The communication control unit 105 then reads the
information from a memory 108 of the communication
control unit 106 by a message shown in Fig. 13b, in which
MA contains the unit address <200> of the communication
control unit 105, AS contains the unit address <210> of
the communication control unit 106, and CF contains a
code indicating the read-out of the data:. When the
communication control unit 106 receives the code, it
detects the data read-out code and sends back the informa-
tion (:) stored at the address designated by the memory
address designation message of Fig. 13a, as a data field
of the data read-out message of Fig. 13b. When the
communication control unit 205 reads the information <:>
from the information memory 109 of the communication
control unit 107, it reads the information by a memory
address designation message of Fig. 1l3c and a data
read—-out message of Fig. 13d. Fig. 14 shows a communicu-
tion sequence in reading the data by the messages of

Fig. 13a, 13b, 13c and 13d.

In the prior art communication control method
mentioned above, when one communication control unit
communicates the same information with a plurality of
communication control units, it has to repeatedly
communicate the same information message to the plurality

of communication control units. Thus, a procedure is
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very complex.

SUMMARY OF THE INVENTION

vItvis an object of the pfeSent invention to
provide a communication control method and an information
trénsmission system for cbllectively transmitting and

collecting information without incividually sending

the information of the same content to a plurality of

communication control uhits when the same information

is to be collectively sent to or collected by the
plurality of communication control units. The collective
transmission of the same information is first explained.
In ordet to achieve the above object, the information
transmission system of the present invention comprises

a bus type communication network which has an informa-
tion transmission path for transmitting control informa-
tion and at least two communication control units which
communicate with each other through the information
transmission path. The communication control unit
comprises a communication controller, a controller for
generating, decoding and processing information trans-
mitted through the communication coticroller, and a
memory containing the information at memory addresses
assigned to respective information classes. When
information data is to be simultancously transmitted ot
broadcasted from an optional one of the communication
control units to one or more ovther communication cotitrol

unit, the broadcasting communication control unit sends
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a collective information transmission message including
predetermined destination addresses, which indicates
information transmission from the broadcasing communi-
cation control unit to the plurality of information
receiving communication control units. The information
receiving communication control units connected to the
information transmission path receive the collective
information transmission message only to the extent of the
destination addresses therein; and compare their own
addresses with the destination addresses to detetrmine
whether they shoud receive and process the collective
information transmission message or not. If it is the
message is to be processed, the communication control
unit receives the succeedingly transmitted collective
information transmission message.

The collective collection of the same informa-
tion 1is next explained. 1In order to achieve the above
object, an optional communication control unit which is
to collect information sends to the information trans-
misgsion path a collective information transmission
message containing, in its data field, memory addresses
of the information to be collectively collected. The
memory address designation message is received by one
or more other communication conttol units which recognize
the memory addresses of the information to be collected.
The communication control units which collets the
information sends to the information transmission path

the information collection message. A data field of
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the information collection message is composed of a
plurality of sets each of which sets has an address
data field and a send-back information field which
indicates the information to be sent back. When other
communication control units receive the information
collection message, they send their own addresses to
the address data field of the information collection
message to take part in a competition control. Each of
the communication control units, which have won in the
competition control, enters its own address in the
address data field and also enters in the send-back
information field the send-back information designated
by the memory address designation message. Then, the
preferential communication control units sequentially
send the entered address data fields and send-back
information fields to the information transmission
path. Thus, as the original communication control unit,
which has sent the information collection message,
receives the address data fields and the send-back
information fields, it can collectively collect the
information by using a single message. Further, if the
data field of the infotmation collection message
comprises the address datu fileld, a byte count field,
which indicates the number of bytes of information to
be sent back, and the send-back information field which
contains the information to be sent back, and the com-
munication control units, from which the information

is to be collected, simultaneously send the numbers of
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data bytes of the infomation to be sent back, then
plural byte data can be éollected in a lump. In |
accordance with the present invention, an optional com-
munication control unit can effect'coilectiye_trans—
mission or collection of information to or from any
other vuptional communication contrpl_units-connected to
each other through the'information tranSmiésion path.
Thus, the information transmission efficiency via an

information transmission path is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 3 show formats of address codes
in one emhodiment of an information transmission system
of the present invention’

Fig. 2 shows a block diagram of the information
transmission system,

Fig, 4 illustrates transmission of a common
message.
| Fig. 5 shows a flow chart of an operation of
a controller of a receiving communication control unit
in the information transmission system.

Fig. 6 shows a'formaﬁ of an address in aﬁoéher
embodiment of the information transmission system of the
present invention. |

Fig. 7 showé a.ﬁormat of first one-byte data
of a data field in the information transmission.system;

Fig. 8 shows a block diagram of a prior art

information transmission system.
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Fig. 9 shows a format of an information message
used in the prior art and present information transmission
systems.

Figs. 10 and 11 show message formats in other
embodiment of thz communication control method of the
present invention.

Fig. 12 shows a configuration of a communica-
tion network and a communication control unit to which
the present communication control method is applied.

Fig. 13 shows a format of a message for
colllecting information in a prior art method.

Fig. 14 shows a communication sequence when
a conventional message is used.

Fig. 15 shows a format of a message for
collecting information in the present invention.

Fig. 16 shows a communication sequence when
the message of Fig. 15 is used.

Fig, 17 shows a format of a message for
collecting information in the present invention shown

in Fig, 1ll.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Firstly, an embodiment of the present invention
for collectively transmitting information is now explained
with reference to the drawings.

Fig. 2 shows a block diagram of one embodiment
of the information transmission system of the present

invention. A communication control unit 1 of the
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information transmission system of the present embodiment
comprises a communication controller 10 for transmitting
an information message to an information transmission
path including an information transmission line 4 and
receiving an information message from the information
transmission path including the information transmission
line 4, a memoc y 1l for storing an address of a message
to be received by the communication control unit, and

a controller 12 for controlling those elements. Communi-
cation control units 2 and 3 have the same construction
as the communication control unit 1. Numerals 20 and

30 denote communication controllers, numerals 21 and 31
denote memories, and numerals 22 and 32 denote. control-
lers, The communication control units 1, 2 and 3 have
unique unit addresses assigned thereto, Fig. 1 shows

a coritent of an address code. The eleventh bit bll
indicates whether broadcasting is involved on not.

(Here, the term "broadcastinu" is used to denote multi-

address calling, multi-address communicatior, or collective

comminication.) When it is "1", it indicates an address
for broadcasting, and when it is "0", it indicates an
individual (normal) address. The tenth to eighth bits
represent a service code. For example, when they are
"000", they indicats a gate , and when they ara "00Ll",
they indicate audio/video equipment. The seventh to
third bits indicate a device name. Table 1 shows device
names of the audig/video aquipment and corresponding

device codes.



In Table 1, "00000" to "11110" indicate
individual devices, and "11111" indicates collective

broadcasting tc the audio/video equipment. The second
to zero-th bits indicate device numbers. Table 1 shows

the device numbers from No. 1 to No. 8 for one and the

same device.

N )
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DEVICE NAME

U P P I R T e T e

VIDEO MONITOR (TV)
AUDIO AMPLIFIER

VIDEO SOURCE SELECTOR
AUDIO SOURCE SELECTOR
VTR

VIDEO TUNER

VIDEO PLAYER

VIDEO CAMERA

TEXT DECODER

DISPLAY ON SCREEN
VIDEQO PRINTER
BROADCAST FAX

VIDEO EFFECTS DEVICE
Undefined

Undefined

Undefined

AUDIO TUNER

AUDIO RECORDER

CD PLAYER

| ANALOGUE AUDIO DISC PLAYER

AUDIO EFFECTOR
Undefined

Undefined

Undefined

A/V PERSONAL COMPUTER
A/V CONTROLLER

CD ROM

Undefined

TIMER

Undefined

Undefined

Collective broadcasting
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In accordance with the zddress code configura-
tion descirbed above, the unit address of the communi-
cation control unit 1 is set to "1EO (HEX)", the unit
address of the communication contrcl unit 2 is set to
"120 (HEX)", and the unit address of the communication
control unit 3 is set to "1CO (HEX)". The format of the
information message is the same as that shown in Fig. 9.
In the present embodiment, in the one-to-one communication
mode, the broadcasting kit bll in Fig. 1 is set to "0O",
and the information message is transmitted in the same
manner ‘as in the prior art system. In a one-to-plural
communication mode, that is, in the broadcasting mode,
the bit bll in Fig. 1 is set to "1". There are three
types in the broadcasting mode, that is, collective
broadcasting to all communication control units connected
to the information transmission line 4, service group
broadcasting to the communication control units belonging
to a service dgroup designated by the service code, and
device group broadcasting to the communication control
units belonging to a device group designated by the
service code and the device name. Fig. 3a shows an
address code for the collective broadcasting. It is
"FFF (HEX)". Fig. 3b shows an addtess code for the
service group broadcasting. All bits other than the
service code are set to "1". Fig. 3¢ shows an address
code for the device group broadcasting. The bit bll is
set to "1' and the bits b2 to b0 are set to "1".

The communication méethod in the information

- 14 -
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transmission system thus constructed is explained.
The one-to-one communication mode is the same as that
of the prior art communication method, and the explana-

tion thereof is omitted. The transmission of the

information message from the communication control unit
1 to all other communication control units 2 and 3 through

the information transmission line 4 is explained.

The communication control units 1, 2 and 3

store the slave addresses to be received and processed

For example,

in the memories 11, 21 and 31, respectively.

the communication control unit 1 stores the individual

address "1EO (HEX)", collective broadcasting address

"FFF (HEX)", service group broodcasting address "9FF

(HEX)" and device group broadcasting address "9E7 (HEX)"

in the memory, the communication control unit 2 stores

the individual address "120 (HEX)", collective broad-

casting address "FFF (HEX)", service group broadcasting
address "9FF (HEX)" and device group broadcasting

address "927 (HEX)" in the memory, and the communication

control unit 3 stores the individual address "1lCO (HEX)",

collective broadcasting address "FFF (HEX)", service
group broadcasting address "9FF (HEX)" and device group
broadcasting address "9C7 (HEX)" in the memory.

When the communication control unit 1 i$§ to
broadcas: to the communication control units 2 and 3
having the same service group address, the communication

control unit 1 generates the information message having

the codes of the master address "1EOQO (HEX)'" and the

- 15 =
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slave address "9FF (HEX)" by the controller 12, and

sends the start bit, master address, parity bit thereof,

slave address and parity bit thereof from the communica-

tion controller 10 to the communication control units

2 and 3 through the information 'transmission line 4,

as shown in Fig. 4. When the communication control

units 2 and 3 detect the start bit, the communication

controllers 20 and 30 thereof start the receiving

operations. The communication control unit 2 receives

the mai.ter address, parity bit thereof, slave address

and parity bit thereof through the communication control-

ler 20. If thev are corréctly received without asynchroni-

zation, the cbniroiler 22 checks the slave address and

decides whether the infOrmatién hessage is to be received

or nbt,‘ Fig. 5 shows the process in the controller 22.
‘When the controller 22 receives the master

address and the slavé address (step A), it determines

whether the received slave address "9FF (HEX) " coincides

with the individical address "120 (HEX)" stored in the

‘memory 2]l (step B). Since it does not coincide in this

example, it determines whether the received slave address

"9FF (HEX)" coincides with the collective broadcasting
address "FFF (HEX)" stored in the memory 21 (step C).

Since it also does not cqincide, it determines whether the
received slave address "9FF (HEX)" coincides with the
device group broadcasting address "927 (HEX)" stored in the
memory 21 (step D). Since it also does ﬁot coingide, it

determines whether the received slave address "9FF (HEX)"

- 16 =
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coincides with the service group broadcasting address
"9FF (HEX)" stored in the memory 21 (step E). Since

it coincides, the message reéeption is procesSed‘(sﬁep
F). The ACK signal for the master address and the.
slave address is not sent at this‘time,‘bdt the_proceés
is delayed for that period. When the communication

control unit 1 has conducted broadcasting communication,

it does not confirm the ACK signal for the slave address

but sends the control field and the parity bit thereof
without pérforming’the éonfirmation of the ACK signal,

ahd then sends the data field. The communication control
unit 2 receives t.aose messages. The communication control
unit 3 also receives the messages in the same way as the
communication control unit 2 does, and receives the
information message of the service group broadcasting
having the slave address "9FF (HEX)".

In this manner, one information message sent
from the cdmmunication control unit 1 can be simultaneous-
ly received by the communication control units 2 and 3.

Another embodiment of the present invention
is explained. The configuration of the informatiOn
transmission system is the same as that shown in Fig. 2.
Fig. 6 shows a content of an address code. The eleventh
to elghth bits represent a service code. When they
are "0000", they ihdicéte'a gateway, and when'théy are
'"0001", they indicate an éudio/video equipment. |
The seventh to third bits and the's&:oﬁd to 0-th bits

represent the device name and the device number,
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respectively, as they are in the previous embodiment.
When the eleventh to 0-tik bit are all "1", they represent
the address for the collective broadcasting to all
communication control units connected to the information
transmission line 4. The format of the information message
is the same as that shown in Fig. 9. 1In the present
embodiment, in the one-to-one communication mode, the
slave address contains the individual address of the
destination as it does in the prior art system. In the
one-to-plural communication mode, that is, in the
broadcasting mode, the slave address, which indicates the
collective broascasting address, is used. When the
collective broadcasting address is used as the slave
address, the first one byte of the date field indicates
the broadcasting group. The individual address is
divided into eight groups, groups 0 to 7, and when the
bit for one group is "1", the message is broadcasted
to that group, and when it is "0", the broadcasting is
not effected. 1In the presenht embodiment, the communica-
tion control units 1, 2 and 3 of Fig. 2 are assigned to
group 0,

The communication method in the information
transmission system thus constructed is explained.
The communication method in the one-to-one communication
mode 1s the sameé as that of the prior art system and the
explanation thereof is omitted. The transmission of the
information message from the communication control unit

1 to the communication control units 2 and 3 connected

- 18 -



to the information transmis;ion line 4 is explained.

At the start-up of the syctem, the communica-
tion control units 1, 2 and 3 store the collective
broadcasting address "FFF (HEX)" which is the slave
address of the information message to be received, and
the individual address in the memories 11, 21 and 31,
respectively. The communication control unit 1 generates
in the controller 12 the information message having the
unit address "1EO (HEX)" of the communication control
unit 1 as the master address, the slave address "FFF
(HEX)" which indicates the collective broadcasting and
the first byte code "0l (HEX)" of the data field showing
the addressing to the group 0, respectively, and sends the
information message from the communication controller 10
to the information transmission line 4. The communication
control units 2 and 3 detect the start bit of the
information message  and start the receiving operations
in the communication controll/rs 20 and 30, respectively.
The controller 22 of the communication control unit 2
receives the master address, parity bit threof, slave
address and parity bit thereof through the communication
controller 20. If it correctly receives the information
message, it compares the slave address "FFF (HEX)" of
the information message received by the controller 22
with the address of the message to be received stored
in the memory 21, and determines whether to continue
the receiving operation or not. The memory 21 contains

the slave addresses "120 (HEX)" and "FFF (HEX)" o% the
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information messages to be received. Since the slave
address "FFF (HEX)" coincides, the communication control
unit 2 continues to receive the information message and
temporarily stores the content of the information‘message
in the memory 21. When the data field has been received to
the end, the controller 12 decide the content of the first
one byte of the data field of the received information
message stored in the memory 21 to‘determine whether the
information message is addressed to the group to which

it belongs. Since the code of the first byte‘of‘the

data field of the received information message is "0l
(HEX)" and b0 = 1, that is, since it is addressed to the
group 0, the controller 12 conducts the process designated
by the content of the data field. The communidation
control unit 3 also conducts the same process, that is,

it receives the informatior message for the group 0 sent
from the communication control unit 1.

In this manner, one information message
sent from the communication control unit 1 can be
simulataneously received by the communication control
units 2 and 3.

The collective collection of infcrmation in
the present invention i: next explained.

Fig. 10 shows a message format in an embodi-
ment of the present invention. MA denotes a‘méster
address which is a source address,; SA denotes & slave
address which is a destination addréss} and CF denotes

a control field which indichtes an attribute of ﬁhe
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message. A message shown in Fig. 10a is a memory
address designation message. MA denotes a unit address
of the communication control unit which collects the
information, and SA contains a specific code "FFF".

When this code is set, all communication control units
connected to the information transmission line other than
the communication control unit, which collects the
information, receive the message. The collective broad-
casting message explained above is used for this purpose.
The service group broadcasting message or device group
broadcasting message may also be used. CF contains the
memory address designation code, and the data field
contains the address of a memory to be read. 1In the
message shown in Fig. 10b, MA and SA are the same as
those of Fig. 1l0a. CR contains the data read code and
the data field contains a plurality sets of data, each
data set including a unit address of the communication
control unit, to which the information is to be sent
back, and the send-back information. In the bus type
communication network shown in Fig. 12, it 1s assumed
that the communication control unit 105 collects the
information (:> stored in the information memory 108 of
the communication control unit 106 and the information
(:) stored in the information memory 109 of the communi-
cation control unit 107. Figs. 15 and 16 show communi-
cation message and communication sequence when the
message format shown in Fig. 10 is used. 1In Fig. l5a,

the communication control unit 105 for collecting the
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information sends to the information transmission line
104 the information collection message having the
specific collective broadcasting address code "FFF" in
the‘fiéld‘SA and the memory address designation code in
the field CF. All communication control units connected
to the information transmission line 104 other than the
communication control unit 105, that is, the communica-
tion control units 106 and 107 receive the message,
recognize it as the memory address designation message,
and read the content of the memory having the address
designated by the data field. The contents of the
memory are the information (:) for the communication
control unit 106, and the information (:) for the
communication control unit 107, Then, the information
is collected by the information collection message of
Fig, 15b. SA contains the specific collective broad-
casting address "FFF" so that all communication control

units 106 and 107 receive the message. When the

communication control unit receives the message, it

detects the data read code in the field CF, and sends

the unit address data of its own communication control

unit while performing competition control at the head

of the data field. The communication control unhits 106
and 107 concurtrently send the unit addresses of their own
units and compare the transmitted data with the data

on the information transmission line 104. If a plurality
of communication control units concurreéntly send data

to the information transmission line 104, the data "o

- 29 w




10

15

20

25

wins against the data "1" because the communication
control units are connected to the information trans-
mission line 104 in a wired-and manner. When the unit
address data is concurrently sent to the infcrmation
transmission line 104, the communication control unit,
which has sent a smaller value of unit address, wins

in the competition and acquires a right to succeedingly
send the data. Since the unit address of the communi-
cation control unit 106 is smaller than that of the
communication ¢onﬁrol unit 107, the cOmmUniéatioﬁ
control unit 106 wins, and it sends back to the informa-
tion transmissionvline'104 data 1 éomprising the unit
address lv'21(:l" and the informationv(z), which the

communication control unit 106 is to send back, in one

set. The communication control unit 107, which has lost

invthe competition, sends the unit address to the
information trahsmissionvline 104 succeeding to the data
1 to retry the competition. Since there is no other
communication control unit which is to send back infor-
mation to the information transmission line 104, the
communication control unit 107 winé and it sends back

to the information transmission line 104 data 2 com-
prising the unit address 220 of its own unit and the

information <:> to be sent back, in one set. The com=

munication sequence in the embodiment of the present

invention is shown in Fig, 16. The memory address
designation message and the data read message are

concurrently received by the dommunication control unitsg
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106 and 107.

A message format in another embodiment of the
present invention is shown in Fig. 1ll. Fig. 1lla shows
a message similar to that of Fig. 10a, In Fig. 1llb,
a data feld contains a unit address of the communication
control unit which is to send back information, a byte
count indicating the number of bytes of the send-back
information, and the send-back information. The communi-
cation control unit, which has the send-back information
in the data field, places the unit address of its own
unit and the number of bytes of the send~back information,
which it is to send back, ahead of the send-back informa-
tion to thereby form the data field. The data field
comprises send-back data which have been sent back from
a plurality of communication control units. In the
communication network shown in Fig. 12, it is assumed
that the communication control unit 105 collects the
information (:> of the communication control unit 106
and the information (:) of the communication control
unit 107. A communication message, which complies with
the message format of Fig. 1l, is shown in Fig. 17. A
memory address designation message shown in Fig. 17a
is similar to that of Fig. 1l5a. Succeeding to the use
of the message of Fig. l7a; an information collection
message of Fig. 17b 1s used to collect information.
When the communication control units receive the message,
competition control is effected therebetween in the

unit address flelds, as they did in Fig. 1%k, then, the
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preferential communication control units designate in
the byte count fields the numbers of bytes of the
send-back information to be sent back, and transmit
the send-back information.

In accordance with the presest invention, the
information can be collectively transmitted and
collected by using a small number of messages hetween
an optional communication control unit and other optional
communication control units. In the collective trans-
mission mode, the transmission may be designated to a
variety of destinatiuns. 1In the collective collection
mode; not only a single kind of information but also
many kinds of information may be collected. Further,
the length of information to be sent back may be variable.
Thus, the present inwvention has great advantages in

practical use.


prese.it

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A communicatign control method in a bus type
communication network having a plurality of communication
control units connected to an information transmission
path in which an c¢pticnal one of gsaid communication
control units collectively transmnits broadcasting
information by using one message to other plural
communication control units through said information
transmission path, comprising the steps of:

(a) transmitting one broadcasting message from
said optional communication control unit, which transmits
the information, to said information transmission path,
said broadcasting message having a destination address
field containing a ccde irndicating that a plurality of
predetermined commuhication control units are destined;

(b) receiving the broadcasting message only
until the destination address field thereof by all said
communication control units connected to said information
transmission path other than said optional communication
control unit which transmits the information; and,

(¢) comparing the received destination address
with values of a plurality of preassigned receiving
addres:zes, in each of siaid communication control units
which have received the broadcasting message, and
continuing the reception, if the broadcasting message is
determined to be received; or interrupting the reception,

i1f the broadcasting message is determined not to be
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received;

whereby the broadcasting information is
broadcasted to said plurality of comuaunication control
units.

Z. A communication control method in a bus type
communigation network having a plurality of communication
control unites connected to an information transmission
path in which an optional one of said communication
control units collectively transmits broadcisting
information by using one message to other plural
communication control units through said information
transmission path, comprising the steps of:

(a) transmitting one broadcasting message from
said optional communication control unit, which transmits
the information, to said information transmission path,
said broadcastirng message having a destination address
field containing a code indicating that all said
communication control unit connected to saild information
transmission path are destined, said broadcasting message
further having a data field whose hnead portion contains a
code indicating that a plurality of predetermined
communication control units are destined;

(b) receiving the broadcasting message ohly
until the destination address field thereof by all said
communication control units connected to said information
transmission path other than said optional communication
control unit which transmits the information; and,

(c) temporarlly receiving and storing the

27
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broadcasting message in each of said communication
control units which have received said broadcasting
message, if the received destination address is a code
indicating that all said communication control units
connected to said information transmission path are
destined; and,

(d)  comparing, in each of said communication
control units which have received and stored the
broadcasting message up to the end thereof, a message
destination code at the head of the received data field
with a destinationh code which has been preassigned to be
processed, determining whether the broadcasting message
is to be received and processed, receiving and processing
the broadcasting message, if the broadcasting message is
determined to be processed, and interrupting the
reception, if the broadcasting message is determined not
to be processed;

whereby the broadcasting information is
broadcasted to said plurality of communication control
units.

3. A communication control unit in a bus type
communication network having an information transmission
path for transmitting broadcasting information and at
least two communication control units, which communicate
with each other through said information transmission
path, wherein an optional one of sald communication
control units collectively transmits the broadcasting
information by using one message to other plural
communication control units through said information

transmission path, comprising:
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a communication controller and a controller;

said communication controller communicating
with those of other communication control units through
said information transmission path,

said controller generating, decoding and
processing the information transmitted through said
communication controller,

said communication control unit thereby
performing the following operational steps:

(a) transmitting one broadcasting message from
salid controller of said optional communication control
unit, which transmits the broadcasting information, to
said information transmission path through said
communication controller, said broadcasting message
having a destination address field centaining a code
indicating that a plurality of predetermined
communication control units are destined;

(b) receiving the broadcasting message only
until the destination address field thereof by said
concroller through said communication controller in all
said communication control uwnits ccnnected to said
information transmission path other than gald optional
communication control unit which trausmits the
broadcasting information; and,

(c) comparing the received dastination address
with values of a plurality of wreassigned receiving
addresses by sald controller in each of said

communication
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control units which have received the broadcasting
message, and continuing the reception, if the
broadcasting message is determined to be received, or
interrupting the reception, if the broadcasting message
is determined not to be received;

whereby the broadcasting information is
broadcasted to said plurality of communication control
units.
4. A communication control 'unit in a bus type
communication network having an information transmission
path for transmitting broadcasting information and at
least two communication control units, which communicate
with each other through said informatioa traunsmission
path, wherein an cptional one of said communication
control units collectively transmits the broadcasting
information by using one message i.0 other plural
communication control units through said information
transmission path, comprising:

a communication controller and a controller;

sald communication controller communicating
with those of other communication control units through
salid information transmission path,

caid controller generating, decoding and
processing the information transmitted through said
communication controller,

sald communication control unit thereby
performing the following operational steps:

(a) transmitting one broadcasting message from

sald controller of said optional communication

30
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control unit, which transmits the information, to said
information transmission path through said communication
controller, said broadcasting message having a destination
address field containing a code indicating that all said
communication control units connected to said infor-
mation transmission path are destined, said broadcasting
message further having a data field whose head portion
contains a cocde indicating that a plurality of prede-
termined communication control units are destined;

(b) receiving the broadcasting message only
until the destination address field thereof by said
controller through said communication controller in all
said communication control units connected to said
information transmission path kst other than said
optional communication control unit which transmits
the information;

(c) temporarily receiving and storing the
broadcasting message by said controller in each of said
communication control units which have received said
broadcasting message, if the received destination address
is a code indicating that all said communication control
units connected to said information transmission path
are destined; 1ind

(d} comparing, by said controller in each of
said communication control units which have received
and stored the broadcasting message up to the end

AESH pakvon
thereof, a message.obgecthode at the head of the

deshaakion
received data field with an—ob}ec&1code which has been
AS
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preassigned to be processed, determining whether the
broadcasting message is to be received and processedt
receiving and procéssing the broadcasting'message, if the
broadcasting message is determined to be processed, and
interrupting the reception, if the brdadcasting message
is determined not to be processed;

whereby the broadcasting‘information to said'
plurality of commhnication cbntiol units. |
5. A communication control method in a bus type

communication network having a plurality of communication

control units connected to &n information transmission
~path wherein an optional one of said communication

control units collectively collects broadcasting

infofmationvfrom other communication control units
through said information transmission path, comprising
the steps of:

(a) transmitting, from said optional
communication control unit which collects the
broadcasting information, a memory address designation
message to sald information transmission path,

sald memory address designation message having
a destination address in the message, a control field
containing a specific code and a daté field containing a‘
code indicating a memory address of data to be collected,

sald code in said control field indicating an
attribute of the message, | |

said data field containing data to be

transmitted;
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(b) receiving, by said communication control
units other than said optional communication control unit
which collects the broadcasting information, said memory
address designation message and confirming that send-back
information having a memory address designated by said
memory address designation message is to be collected;

(c) transmitting from said optional
communication control unit, which collects the
broadcasting information, an information collection
me.lsage to said information transmission path,

said information ¢ollection message having a
destination address in the message, a control field
containing a specific code, and a data field containing a
plurality of sets each thereof being composed of an
address data field and a send-back information field,

sald send-back information field containing the
information data to be sent back;

(d) transmitting from said communication
control units, which have received said information
collection message, unit address data of their own
communication control units to said address data field in
said information collection message to perform
competition control, and preparing, in said communication
control units which have won in the competition control,
sald address data fueld by using the address data of
their own communication control units, and preparing said
send-back information field by using the send-back

information designated by sald memory address designation
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message, and sequentially transmitting from each € said
communication control units a set of said addres.. 3
field and said send-back information fielu to said
information transmission path; and

(e) receiving by said optional communication
control unit, which has transmitted said information
collection message, said address data field and sald
send-back information field so that said optional
communication control unit collectively collects the
information from said other communication control units
by using one message,

broadeasting

whereby theL}nformation is collectively
cihllected.
6. A communication control method in a bus type
communication network having a plurality of communication
control units connected to an information transmission
path wherein an optional one of said communication control

_ broadecsiing

units collectively collectsL}nformation from said
other commuhigation control units through said informa-
tion transmission path, comprising the steps of:

(a) transmitting, by said optional communica-

v brocdeasiing
tion control unit which collects thelinformation, a
memory address designation message to said information
transmission path,

said memory address desgination message having
a destination address in the message, & control field

containing a specific code and a data fileld containing

a code indicating a memory address of data to be



collected,

said code in said control field indicating
an attribute of the message,

said data field containing data to be
transmitted;

(b) receiving, by said communication control
units other than said optional communication control

brocdeosting

unit which collects theL}nformation, said memory address
designation message and confirming that send-back
information having a memory address designated by said
memory address designation message is to be collected;

(¢) transmitting from said optional communi-

‘ b eced cas i 9

cation control unit, which collects tbekinformation, an
information collection message to said information
transmission path,

said information collection message having
a destination address in the message, a control field
containing a specific code, and a data field containing
a plurality of sets each thereof being composed of an
address data field, a byte count field and a send-back
information field,

said byte count field representing the number
of bytes of the information to be sent back,

said send-back information field containing
the information data to be sent back;

(d) transmitting from said communication

control units, which have received said information

collection message, unit address values of thelr own
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communication control units to said address data field in
said information,collection meésage_to_pefform ' |
compétitioh control, and'prépériﬁg, in said communication
control units which héve won in the competition control,
said address data field.by using the unit address data of
their own communication'cohtrol units, said byte count
field by using the numbers of bytes of the send-back
information'desighated,by said memory address designation

message, and said send-back information field by using

the information to be sent back;,; and sequentially

transmitting from each of said communication control
units a set of said address data field, said byte count
field and sald send-back information field to said
information transmission path; and

(e) receiving by said optional commuhication'
control unit, which has transmitted sald information
collection message, sald address data field, said byte
count field and siaid send-back information field so that
sald optional communication control unit collectively
collects the broadcasting information.from,said othér
communication control units hy‘using one message, |

whereby the broadcasting information is
collectively collected. -

7. Communication control urits connected to an

information transmission path in 4 bus type communication

network wherein an optional one of said communication
control units collectively collects broadcasting
iriformation from sald other commutilcation control units

through said
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information transmission paih, 2ach of said communication
control units comprising:

a compunication controlley:

a controllci; and,

a memory,

said communication controller communicating
with those of said other communication control units
through said information transmission path,

sald controller generating, decoding and
processing the broadcasting information transmitted
through said communication controller,

sald memory containing the information at. a
memory address assigned to each information class,

sald communication control units thereby
performing the following operational steps:

(a) generating by said controller of said
optional communication control unit, which collects the
broadcasting information, a memory address designation
message and transmitting said message to said
communication controller to transmit said message
therethrough to said information transmission path,

sald memory address designation message having
a destination address in the message, a control field
containing a specific code, and a data field containing a
code indicating a memory address of data to be collected,

sald code in sald control field indicating an

attribute of the message,
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said data field containing data to be
trahsmittéd; |

(b) receiving by said controllers of said
blural communication'cohtrol units other than said
6ptional communication'control unit, which collects the
broudcasting
Linformation; saiﬁ memory address designation message
through said communication controllers thereof to
confirm that send-back inforration containing the memory
address de..gnated in said wmemory address designation
message 1s to be collected;

(c) transmitting by said optional communica-

brocdecosting

tion control unit, which collects theL}nformation, an
information collection message from said controller
thereof through said communication controller thececf
to said informatién transmission path;

said information collection message having a
destination address in the message, a control field
containing a specific code, and a data field COntaining
a plurality of sets each thereof being'compoéed'of an
address data field and a send-back information field,

said send-back information field containing
the information-data_to_be.sént backy. |

(d) tranamitting from said controllers of
said communication control units, which have received
said information collection message, unit éddresﬁ
#ﬁiﬁgékgﬁ their own communication contxcl units to said
address data field in said information collection

‘message to perform competition control, and preparing,
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in said controllers of s7id communication control. units
which have won in the competition control, said address
data field by using the unit address data of their own
communication control units, and preparing said send-back
information field by using said information to be sent
back, which has been designated by said memory addre:ss
designation message and read our from said memories by
said controllers of said communication control units, and
subsequentially transmitting from said controller of each
of said communication control units, a set of said
address data field and said send-back information field
through said communication controllers thereof to said
information transmission path; and

(e) receiving, by said controller of said
optional communication control urit, which has
transmitted said information collection message, :aid
address data field and said send-back information field
througn said cocmmunication controller thereotf, and
decidino the content of each of the received fields so
that sald optional commur‘cation control unit
¢ollectively collect the broadcasting information from
said other communication control units,

whereby the broadcasting information is
collectively collected by using one message.
8. Communication control units connected to an
information transmission path in a bus type cuinmunication

network wherein an optional one of sald communication

control units collectively collects broadcasting

3y
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information from said other communication control units
through said information transmission path, each of said
commun*cation control units comprising:

a communication controller;

a controller; and

a memory,

said communication controller communicating
with those of said other communication control units
through said information transmission path,

said controller generating, decoding and
processing the broadcasting information transmitted
through said communication controller,

said memory containing the information at a
memory address assigned to each infogsation class,

said communication control units thereby
performing the following operational steps:

(a} generating, by sald controller of said
optional communication control unit, which collects the
broadcasting information, a memory address designation
message and transferring said message to said
communication controller to transmit saild message
therethrough to said information transmission path,

said memory address designation message having
a destination address in the message, a control field
containing a specific code, and a data field containing a

code indicating a memory address of data to be collected,
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said code in said control field indicating an
attribute of the message,

said data field containing data to be
transmitted;

(b) receiving by said controllerg of said
plural communication control units . other than said
optional communication control unit, which collects the

broadcasting Mernory

Linformation, said Gmemeéyladdress designation message
through said communication controllers thereof to
confirm that send-back information centaining the
memory address designated in said memroy address
designation message is to be collected;

(c) transmitting, by said optional communi-

; brondcoasting
cation control unit, which collects theL?nformation, an
information collection message from said controller
thereof through said communication controller thereof
to said information transmission path,

said information collection message having
a destination address in the message, a control field
containing a specific code, and a data field containing
a plurality of sets =ach tliereof being composed of an
address data field, pyte count field and a send-back
information field,

gaid byte count field representing the
number of bytes of the information to be sent back,

said send-back information field contining

the information data to be sent back;

(d) transmitting from said controllers of
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said communication control units, which have received
Aoa

said information collection message, unit addressrvaéues
of their own communication control units to said address
data field in said information collection message to
perform competition control, and preparing, in said
controllers of said communication control units which
have won in the competition control, said address data
) C)\c\\‘C«
field by using the unit addresslyaiues.of their own
communication control units, and preparing said send-

0 back information field and said byte count field,

e s respectively, by reading out from said memories the

' information to be sent back, which information has been

“etest designated by said memory address designation message,

and by using the information to be sent back and the

number of bytes thereof, and sequentially transmitting

v from said controller of each of said communication

ftedd control units, a set of said address deta field, said

byte count field and said send-back information field

through said communication controllers thereof to said

'ore information transmission path; and

creer’ (e) receiving, by said controller of said
optional communication control unit, which has transmitted
said information collection message, said sets of said
address data field, said byte count field and said send-back
information field through said communication controller
thereof, and deciding the content of each of the received
fields so that said optional communication control

broados¥in
unit collectively collects theLinformation from said
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other communication control units,

whefeby the broadcastingy information ié
collectively collected by using one message.
9. An information transmission system including an
information transmission path for transmitting
broadcasting information therethrough and at least two
communication control units for communicating with each
other through said information transmission path wherein
an optional one of said communication control units
collectively collects the broadcasting information from
one or more other communication control units.

each of said commuhicétidn control units
comprising a communication controller, a controller and.
a hemory. | |

sald communication cont 51 units through said

information transmission path, -

said donﬁroller generati g, decoding and
processing the information transmitﬁed_through said
communication controller,

said memory containing the information at a
memory address-aSsigned'to each information class,

| said information transmission system performing

the following opeiations:

(a) transmitting froﬁ sald optional
communication control unit, which collected the
broadcasting information, a memory address designation

message to said information transmission path,
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said memory address designation message having
a destination address in the message, a control field
containing a specific code, and a data fiéld'containing
a code indicating a memory address of data to be
collected,

said code in said control'fiéld indicating
an attribute of the message,

said data field éonfaining data to be
transmittéd; ' |

(b) :ecei&ing by said communication control
units other than said obtional communication éontrol
: ' brocdcasing '
unit, which colleqts theLinformation, said memory
address designation_message th;ough said communication

controllers thereof to confirm by said controllers

‘thereof that said-back information containing the memory

address designated in said memory address designation

message is to be collected;

(c) transmitting from said controller of
said optional communication control unit, which collects

breadeasting

theL}nformation, an information collection message
through said communication controller thereof to said
information transmission path, |

salid information collection message haViné
a destination address in themessage, a control field
containing a specific code, and a data field containing
a plurality of sets each thereof being composed of an
address data field and a send-back informatisn field,

said sendfback-information field containing
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the information data to be sent back;

(d) transmitting from said controllers of
said communication control units, which have received
said information collection message, unit addresslggi:;s—
of their own communication control units to said A
address data field in said information collection
message to perform competition control, and preparing,
in said controllers of said communication control unit.
which have won in the competition control, said address
data field by using the unit addressLuixiz; of their
own communication control units, and preparing said
send-back information field by using said information
to be sent back, which has been designated by said
memory address designation message and raad out from
said memories by said controllers of said communication
control units, and sequentially transmitting from said
controller of each of said communication control units,
a set of said address data field and said send-back
information field through said communication controllers
thereof to said information transmission path; «nd

(e) receiving, by said controller of said
optional communication control unit, which has transmitted
said information collection message, sald sets of said
address data field and said send-back informatior field
through said communication controller thereof, and deciding
the content of each of the received fields so that said

optional communication control unit collectively collects

the information from said other communication control
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units,

whereby the broadcasting information is
collectively collected by using one message.
10. An information transmission system including an
information transmission path for transmitting
broadcasting information therethrough and at least two
communication control units for communicating with each
other through said information transmission path wherein
an optional one of said communication control units
collectively collects the broadcasting information from
one or more other communication control units,

each of said communication control units
comprising a communication controller, a controller and a
memoxy,

'sald communication controlier communicating
Qith those of said other communication control unifts
through said information transmission path,

sald controller generating, decoding and
processing the information transmitted through said
communication controller,

sald memory containing the information at a
menmory address assigned to each information class,

sald information transmission system performing
the following operation:

(a) transmitting from said optional
communication control unit, which collected the
broadcasting information, a memory address designation

message to sald information transmission path,
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said memory address designation message
having a destination address in the message, a control
field containing a specific code, and a data field
containing a code indicating a memory address of data
to be collected,

said code in said control field indicating
an attribute of the message,

said data field containing data to be
transmitted;

(b) receiving by said communication control
units other than said optional communication control

broadesstin

unit, which collects thekinformation, saild memory address
designation message through said communication controllers
thereof to confirm by said controllers therefo that
send-back information containing the memory address
designated in said memory address disignation message
is to be collected;

(¢) transmitting from said controller of
said optional communication control unit, which collects

b raadcasting

thekinformation, an information collection message
through said communication controller thereof to said
information transmission path,

sald information collection message having
a destination address in the message, a control field
containing a specific code, and a data field containing

a plurality of sets each thereof being composed of an

address data field, a byte count field and a send-back
broadcastin

L information field,
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said byte count field representing the number
of bytes of the information to be sent back,

said send-back information field containing
the information data to be sent back;

(d) transmitting from said controllers of
said communication control units, which have received
said information collection message, unit addressﬂggiggs
of their own communication control units to said
address data field in said information collection

§“ . message to perform competition control, and preparing,
o § in said controllers of said communigation control units
which have won in the compatition contreal, said address

[ ¥ C)\m\'k\
bt data field by using the unit address walues of their

N
own communication control units, and pteparing said
send-back information field and said byte count field,
respectively, by reading out from said memories the |

: information to be sent back, which information has been
Gl designated by said memory address designation message,

' and by using the information to be sent back and the
number of bytes thereof; and sequentlally transmitting
from said controller of each of said communication
control units, a set of said address data field, said
byte count field and said send-back information field
through said communication controllers thereof to said
information transmission path; and

(e) receiving, by said controller of said
optional communication control unit, which has transmitted

sald information collection message, sald sets of said
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address data field, said byte count field and said send-kack
information field through said communication controller
thereof, and deciding the content of each of the received
fields so that said optional communication control wunit
collectively collects the broadcasting information from said
other communication control units,

whereby the broadcasting information i1s collectively
collected by using one message.
11, A communication control method substantially as herein
described with reference to and as illustrated in Figs., 1 - 7
and 9 -17 of the accompanying drawings,
12, A communication control unit substantially as herein
described with reference to and as illustrated in Figs, 1 - 7
and 9 -17 of the accompanying drawings,
13, An information transmission system substantially as
herein described with reference to and as illustrated in Figs,

1 - 7 and 9 -17 of the accompanying drawings.

Dated this 2nd day of February 1990

. . ¢ INDUS
By Its Patent Attorneys:

GRIFFITH HACK & CO
Fellows Institute of Patent
Attorneys of Australia.
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