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DATA TRANSFER METHOD '

A.ND SCHEDULED TRANSFER DESTINATION DATABASE FORMING METHOD

BACKGROUND O TON
1. Field of the Invention

The present invention relates to a data transfer method
used in such a case that data is transferred via a physical transfer
system among a plurality of independently provided
transmitter/receiver apparat'uses,' and also relates to a method
for .forming a database of a transfer-scheduled
transmitter/receiver.

2. Description of the Related Art
For instance, conventionally, the following data

transfer method has been employed when data is transferred by

employing a computer network. That is, in this computer network,

the respective client machines issﬁe a data transfer request to
a server machine which has stored thereinto data, and then acquire
the requested data from the server machine.

In the conventional data transfer method, since a client
machine is communicated with a server machine in a one~to-one
correspondence, even when the same data is transmitted from this
server machine to a plurality of client machines, the above-
described ~one-~to-one communication established between the
server machine and the relevant client machine must be repeatedly

carried out plural times. Also, in order to utilize the network,
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various sorts of setting operations should be executed in not only
the server machine, but also the client ﬁachines. Namely, very
cumbersome operations and also very cumbersome setting operations
should be carried out by the operators.
SUMMARY OF THE INVENTION

The present invention has been made to solve the
above-described problem, and has an object to provide a data
transfer method capable of effectively utilizing a transfer
system . without requiring heavy operations while "data. is
transferred.

According to a first aspect of the present invention,

there is provided a data transfer method comprising the steps of:

- adding a database of a transfer-scheduled transmitter/receiver

(will be referred to as a "scheduled transfer destination
database" hereinafter) to data when the data is transferred; and
transferring the added data.

According to a second aspect of the present invention,’
there is provided a data transfer method comprising the steps of:
when data is received by a transmitter/receiver for adding a
scheduled transfer destination database to data to thereby

transfer the database-_added data, describing such a fact that the

' scheduled transfer destination database has already been received

by the transmitter/receiver; selecting an arbitrary
transmitter/receiver from such transmitters/receivers which have

not yet received the data within transmitters/receivers described
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in the scheduled transfer destination database; adding the
scheduled transfer destination database to the data; and
transferring the database-added data to the selected
transmitter/receiver.

According to a.third aspect of the present invention,
there is provided a data transfer method comprising the steps of:
when data is received by a transmitter/receiver for adding a
scheduled transfer destination database to data to thereby
transfer the database-added data, deleting the description of the
transmitter/receiver from the scheduled transfer destination
database; subdividing the schedﬁled transfer destination

database into 2 databases orx mofe; selecting one

- transmitter/receiver from the subdivided scheduled transfer

destination .databases; adding the subdivided scheduled
transfer destination database containing the description of the
transmitter/receiver to the data; and transferring the
database-added .data to the selected transinitters/receivers.
According to a fourth aspect of the present invention,
there is provided a data transfer method for adding a scheduled
transfer destinafion database to data to thereby transfer the
database-added data, wherein: a transmission-source
transmitter/receiver which has determined a transfer-destination
transmitter/receivér in accordance with the scheduled transfer

destination database transmits a transfer preparation signal to

the transfer~destination transmitter/receiver before
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transferring the data; in the case that a load state of the
transfer-destination transmitter/receiver is available for the
déta transfer operation,. the  transfer-destination
transmitter/receiver transmits a transfer preparation completion
signal to the transmission-source transmitter/receiver; the
transmission-source transmitter/receiver which has received the
transfer preparation completion signal commences the data
transfer operation; in the case that a load state of the
transfer-destination transmitter/receiver is not available for
the data transfer operation, the transfer-destination
transmitter/receiver transmits a  transfer preparation

incompletion signal; and the transmission-source

‘transmitter/receiver which has received the transfer preparation

incompletion signal repeatedly performs the above sequential
operation after determining another transfer-destination
transmitter/receiver from the scheduled transfer destination
database.

According to a fifth aspect of the present invention,
there is provided in a data transfer method performed by a
plurality of transmitters/receivers, a method for forming a
scheduled transfer destination database wherein a
transmitting/receiving unit satisfies the <following 4
conditions§ condition 1: two transmitters/receivers among the
transmitters/receivers for transferring data specify only one

transmitters/receivers; condition 2: a transmitter/receiver
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except for the two transmitters/receivers specifies only two
transmitters/receivers; condition 3: a set of
transmitters/receivers does not own a loop-shaped transfer path;
and condition 4: a scheduled transfer destination database is
formed by using a transmitfing/receiving unit satisfying the
condition 1, the condition 2, and the condition 3.

Accoxrding to a sixth aspect of the present invention,
there is provided in a data transfer method performed by a
plurality of  transmitters/receivers, a scheduled transfer
destination database forming method wherein: a
transmitter/receiver which has received new data transmits

information saved in the new data to the respective

- transmitters/receivers present in a system; when such a

transmitter/receiver which has received the saved information
does not internally save data corresponding to the saved
information, the transmitter/receiver requests a

transmission-source transmitter/receiver to transfer data; and

the transmission-source transmitter/receiver forms a database of

the transmitter/receiver which has issued the requesf.
According to a seventh aspect of the present invention,
there is provided in a data transfer method performed by a
plurality of tranémitters/receivers, a method for forming a
scheduled transfer destination database forming method wherein
a transmiﬁting/receiving unit satisfies the following 5

conditions: condition 1: two transmitters/receivers among the
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transmitters/receivers for transferring data specify only one
transmitters/receivers; condition 2: a transmitter/receiver
except for ﬁhe two transmitters/receivers specifies only two
transmitters/receivers ; condition 3: a set of
transmitters/receivers does not own a loop-shaped transfer path;
condition 4: a transmitting/receiving unit of all of the
transmitters/receivers is specified by using a
transmitting/receiving unit satisfying the condition 1, the
condition 2, and the condition 3; and condition 5: a

transmitter/receiver which has received new data transmits

information saved in the new data to all of the

transmitters/receivers by using information which specifies the"

- transmitting/receiving unit of all of the

transmitters/receivers; when such a transmitter/receiver which
has received the saved information does not internally save data
corresponding to the saved information, the transmitter /ieceiver
requests a transmission-source transmitter/receiver to transfer
data; and the transmission-source transmitter/receiver forms a
scheduled transfer destination database having as a transfer
destination the transmitter/receiver which has issued the
request. .

According to an eighth aspect of the present invention,
there is provided in a system comprising a plurality of
transmitters/receivers, a data transfer method,whérein each of

the transmitters/receivers satisfies the following 2 conditions:
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condition 1: two transmitters/receivers contained in the system
specify only one transmitter/receiver to thereby transfer data;
and condition 2: a transmitter/receiver except for the two
transmitters/receivers specifies only two
transmitters/receivers to thereby transfer data.

According to a ninth aspect of the present invention,
there is provided in a system comprising a plurality of
transmitters/receivers, a data transfer method wherein: a
transmitter/receiver which has received new data transmits
information saved in the new data to the respective
transmitter/receivers present in the system; and when such a

transmitter/receiver which has received the saved information

- does not internally save data corresponding to the saved

information, the transmitter/receiver requests a
transmission-source transmitter/receiver to transfer data. |
According to a tenth aspect of the present invention,
there is provided in a system comprisihg a plurality of
transmitters/receivers, a data transfer method wherein each
of the transmitters/receivers satisfies the following 4
conditions: condition 1: two transmitters/receivers contained in
the system own a transmitting/receiving unit which specify only
one transmitter/receiver; condition 2: a transmitter/receiver
except for the two transmitters/receivers owns a
transmitting/receiving unit which specifies only two

transmitters/receivers; condition 3: a transmitting/receiving
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unit of all of the transmitters/receivers j.s specified by using
a transmitting/receiving unit satisfying the condition 1 and the
condition 2; and condition 4: a transmitter/receiver which has
reéeived new data transmits infdrmation saved in the new data to
the respective transmitters/receivers present in a system; when
such a transmiti:er/receiver which has received the saved .
information does not internally save data corresponding to the
saved information, the transmitter/receiver requests a
transmission-source transmitter/receiver to transfer data, and
transfers the data in response to the transfer request.
According to an eleventh aspect of the present invention,

there is provided in a system comprising a plurality of

- transmitters/receivers, a data transfer method wherein each

of the transmitters/receivers owns an extended communication
address map satisfying the following 14 conditions, and a
transmitter/receiver is specified by wusing the extended
communication address map: condition 1l: under initial state of
a transmitter/receiver, a communication address map owns two
unconfirmed addresses; condition 2: the transmitter/receiver
transmits the communication address map in a predetermined time
interval to such a transmitter/receiver addressed by a countexr
party address of the communication address map; condition 3: in
a case that an own machine address saved in the communication

address map is present in a counter party address of the

communication address map of the own machine, the
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transmitter/receiver which has received the communication
address map transmits a signal (will be ieferred to as a "presence
confirmation signal" hereinafter) indicative of presence
containing information of the own machine address to a
transmitter/receiver addressed by the own machine address of the
received communication address map; condition 4: in a case that
an own machine address saved in the communication address map is
not present in a counter party address of the communication address
map of the own machine, the transmitter/receiver which has
received the communication address map changes the two counter
party addresses of the own machine into unconfirmed addresses,

and changes a termination address into the own machine address;

-condition 5: a transmitter/receiver that after having transmitted

the communication address map, receives the presence confirmation
signals sent from all of the transmitters/receivers addressed by
the counter party addresses and for transmitting the
communication address maps within a .pi'edetermined time period
executes no process operation; condition 6: a
transmitter/receiver that .after having transmitted the "
communication address map, does not receive the presence
confirmation signals sent from all of the transmitters/receivers
addressed by the counter party addresses and for transmitting the
communication address maps within a predetermined time period
changes the two counter party addresses of the own machine into

unconfirmed addresses, and changes the termination address into
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the own machine address; condition 7: a transmitter/receiver
having an unconfirmed address is brought into a waiting state for
a predetermined time period by using the random.number, and
thereafter transmits an extended communication address map
contained in the own machine to all of the transmitters/receivers;
condition 8: in a case that a transmitter/receiver containing a
communication address map having a confirmed address receives the
extended communication address map executes no process operation;
condition 9: in a case that a transmitter/receiver containing a
communication address map having an unconfirmed address receives
the e_xtended communication address map, the transmitter/receiver

writes the own machine " address of thé received extended

- communication address map into a counter party address for

describing thereon the unconfirmed address of the extended
communication address map of the own machine, and transmits the
extended communication address map to the own machine address of
the received extended communication address map, wherein the
communication address map of the own machine is not changed, and
when there are two unconfirmed addresses of the exténded
communication address map of +the own machine, the
transmitter/receiver executes the above operations with respect
to one of the two unconfirmed addresses; condition 10: a
transmitter/receiver which has transmitted an extended
communication address map and thereafter receives the extended

communication address map confirms a termination address of the

- 10 -
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received extended communication address map, and if the
termination address is equal to the own machine address, then the
transmitter/receiver executes no process operation; condition.
11: a transmitter/receiver which has transmitted an extended
communication address map.and thereafter receives the extended
communication address map confirms a transmission address of the
received extended communication add;ess map if a termination
address of the receivéd eﬁ:tended communication address map is not
equal to the own machine address, and when the own machine address
is described in the |, transmission address, the
transmitter/receiver describes the own machine of the received

communication address map in the counter party address on which

-the unconfirmed address of the communication address map

contained in the own machine is described, and further transmits
an extended communication map using the changed communication -
address map to the own machine address of the received
communication address, transmits to a transmitter/receiver
described in the termination address map of the own machine, such
a termination address of the received extended communication
address map after having transmitted the extended communication
map, and thereafter, changes the termination address map into the
own machine address, wherein when there are two unconfirmed
addresses of the extended communication address map of the own
machine, the transmitter/receiver executes the above operations

with respect to one of the two unconfirmed addresses; condition

- 11 -
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12: a transmitter/receiver which has received a termination
address changes the content of the termination address map of the
own machine into the received termination address; condition 13:
a transmitter/receiver that after the extended communication
address map has been received, the extended communication address
map is- tfansmitted, and then again receives ‘the extended
communication address map compares the received extended
communication addfess map with the previously-received extended
communication address map, and exécutes no process operation when
the extended communication address maps own the same contents with
each other, whereas the transmitter/receiver follows the

condition 11 when the extended communication address maps own

--different contents from each other; and condition 14: in a case

that after having transmitted the communication address map, a
transmitter/receiver does not receive a communication address map
within a predetermined time period, the transmitter/receiver
discards such information on which the transmission of the
communication address map is recorded. .
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram showing a physical transfer
path of a transmitter/receiver according to an embodiment 1 of
the present invention.

Fig. 2 is a diagram showing a scheduled transfer
destination database according to the embodiment 1.

Fig. 3 is a diagram showing a transmission sequence of

- 12 -
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contents data by a transmitter/receiver éccording to an
embodimerit 2 of the present invention.

Fig. 4 is a diagram showing a scheduled transfer
destination database according to an embodiment 3 o.f_ the present
invention.

Fig. 5 is a diagram showing a content of a communication
address map according to an embodiment 4 of the present invention.

Fig. 6 is a diagram showing a line-shaped transfer path
of thé embodiment 4. |

Fig. 7 is a diagiam showing a loop-shaped transfer path
of the embodiment 4.

Fig. 8 is a diagram showing a feature of a communication

‘address map of the embodiment 4.

Fig. 9 is a diagram showing another feature of the
communication address map of the embodiment 4.

Fig. 10 is a schematic diagram showing the communica‘l;ion
address map and a termination address map of the embodiment 4.

Fig. 11 is a schematic diagram showing an extended
communication address map of the embodiment 4.

Fig. 12 is an explanatory diagram for explaining a
definition of the line-shaped transfer path of the embodiment 4.

Fig. 13 is an explanatory diagram for explaining the
definition of the line-shaped transfer path of the embodiment 4.

Fig. 14 is an explanatory diagram for explaining the

definition of the line-shaped transfer path of the embodiment 4.

- 13 -
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Fig. 15 is an explanatory diagram for explaining an
example of the definition of the line-shaped transfer path of the
embodiment 4. |

Fig. 16 is an explanatory diagram for explaining an
exam§le of the definition of the line-shaped transfer path of the
embodiment 4.

Fig. 17 is an explanatory diagram for explaining an
example of the definition of the line-shaped transfer path of the
embodiment 4. |

Fig. 18 is an explanatory diagram for explaining an
example of the definition of the 1ine-_shaped transfer path of the
embodiment 4. -

Fig. 19 is an explanatory diagram for explaining an
example of the definition of the line~shaped transfer pa'i:h of the
embodiment 4.

Fig. 20 is an explanatory diagram for explaining an
example of the definition of the line-shaped transfer path of the
embodiment 4.

Fig. 21 is an explanatory diagram for explaining an
example of the definition of the line-shaped transfer path of the
embodiment 4.

Fig. 22 is an explanatory diagram for explaining an
example of the definition of the line-shaped transfer path of the

embodiment 4.

- 14 -
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DETAILE S TION OF T ODMENTS

Referring now to the drawings, embodiments of the present
invention will be condréﬁely described.

EMBODIMENT 1

Fig. 1 is a schematic diagram showing a physical transfer
path of respective transmitters/receivers according to an
embodiment 1 of the present invention. Transmitters/receivers
1 to 4 are connected to a cable 5. While the respective
transmitters/receivers 1 to 4 designate a transmitter/receiver
functioning as a counter party by using the cable 5, the
transmitters/receivers 1 to 4 can transmit/receive various sorts
of data. .

Each of the transmitters/receivers transmits/receives as
a database both contents data and information as to a
transmitter/receiver to which this contents data is scheduled to
be transmitted. The contents data is defined as moving picture
data, audio data, or graphic data. This database is indicated
in Fig. 2. In this database, transmitters/receivers to which
contents data is scheduled to be transferred (will be referred
to as "data transfer destinations" hereinafter), and flags are
represented in such a format that the respective data transfer
destinations may correspond to the respective flags. The flag
indicates as to whether or not the contents data has been
transferred to each of the transmitters/receivers. A flagof "1"

indicates that contents data has been received. A flag of "0"

- 15 -
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indicates that contents data has not yet been received. A flag
of "2" indicates that contents data is being transmitted or
received.

When contents data 4is transmitted, each of the
transmittérs/receivers adds a database to this contents data and
then transmits the database-added contents data. A
transmitter/receiver which has firstly received a database saves
this database into this transmitter/receiver (will be referred
to as an "internal database" hereinafter) in correspondence with
each of the contents  data. Furthermore, this
transmitter/receiver updates this internal database in

accordance with a content of a database transmitted from anothex

- transmitter/receiver.

A description will now be made of operations executed when
a transmitter/receiver transmits contents data.

Atransmitter/receiver determines a transfer destination
transmitter/receiver from data transfer destinations having
internal databases in which flags are "0" by empioying the random
number, and updates the flag "0" of this transfer destination
transmitter/receiver in thé internal database to become the flag
of "2". The transmitter/receiver forms a duplication of this

internal database, and then transmits this duplicated database

to the respective transmitters/receivers having either the flag

of "1" or the flag of "2" saved in the internal database. After

the duplicated database has been transmitted, the

- 16 -
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transmitter/receiver transmits the contents data to such a
transfer destination transmitter/receiver (except for the own
transmitter/receiver) corresponding to the flag "2v.

A description will now be made of operations executed when
a transmitter/receiver receives contents data.

Within an internal database of a transmitter/receiver
which is receiving contents data, the flag of this
transmitter/receiver becomes "2" (either under transmission or
under reception). When the transmitter/receiver has
accomplished the reception of the contents data, this
transmitter/receiver updates the flag "2" of the data transfer
destination in the internal database to become the flag of "1".
This data transfer destination corresponds to the relevant
transmitter/receivei. The transmitter/receiver forms a
duplication of this internal database, and then transmits this
duplicated database to the respective transmitters/receivers
(except for the own transmitter/receiver) having either the flag
of "1" or the flag of "2" saved in the internal database.

Next, a description will now be made of updating operation
of an internal database in the case that a database of a
transmitter/receiver is received.

A transmitter/receiver having an internal database has
already received contents data ,' or is receiving contents data.

As aresult, a transmitter/receiver having probability to receive

.a database owns an internal database.

- 17 -
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Each of the transmitters/receivers saves a received

database as a reception database. The transmitter/receiver

compares the reception database with the internal database every

data transfer destination. Asto such adata transfer destination
that a flag of the .reception database is made coincident with a
flag of the internal database, the transmitter/receiver does not
perform the updating operation. As to such a data transfer
destination that a flag contained in the internal database is "2"
and a flag contained in the reception database is "1", the
transmitter/receiver updates the relevant flag of the internal

database by "1". As to such a data transfer destination that a

. flag contained in the internal database is " O"andaf lag contained

-in the reception database is either "1 or "2", the

transmitter/receiver updates the relevant flag contained in the
internal database by "1" or w2", After the compalring operations
and updating operations of the flags as to all of the data transfer
destinations have been carried out, the transmitter/receiver
discards the reception database. In such a case that while
comparing the reception database with the internal database, the
transmitter/receiver receives another database, the
transmitter/receiver compares the first database with the
internal database and updates flags, and thereafter compares the
next database with the internal database and also updates flags.

Operations of a data transfer method of a

transmitter/receiver having +the above-explained database

- 18 -
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updating means will now be described.

Both contents data and a database of a transfer-scheduled
transmitter/receivei are inputted into the transmitter/receiver
1. The database shown in Fig. 2 is such an internal database
formed immediately after the contents data is entered into the
transmitter/receiver 1. Since the transmitter/receiver 1 has
already received the contents data, the flag corresponding to the
transmitter/receiver 1 is "1", and flags of other
transmitters/receivers are "0".

The transmitter/receiver 1 internally produces the
random number, and selects one transfer destination

transmitter/receiver having a flag of "0" from the transfer-

- scheduled database by utilizing this random number. For instance,

it is now assumed that this transfer destination
transmitter/receiver is the transmitter/receiver 2. After the
transmitter/receiver 1 changes the flag corresponding to the
transmitter/receiver 2 of the internal database into "2", this
transmitter/receiver 1 transmits a duplication of the internal
database and the contents data to the transmitter/receiver 2.

After the transmitter/receiver 2 receives a databése,
this transmitter/receiver 2 receives contents data, and then
changes the flag of the transmitter/receiver 2 of the internal
database into "1" aftér the reception of this contents data is
completed. The transmitter/receiver 2 transmits a duplication

of this internal database to the transmitter/receiver 1 attached

- 19 -
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with the flag "1". The transmitter/receiver 1 updates the
internal database in such a manner that the flag of the
transmitter/receiver 2 becomes "1".

Thereafter, the transmitter/receiver 1 internally
produces the réndom number, and selects one transfer destination
transmitter/receiver having a flag of "0" from the transfer-
scheduled database by utilizing this random number. For instance,
it is now assumed +that this transfer destination
transmitter/receiver is the transmitter/receiver 3. The
transmitter/receiver 1 changes the flag corresponding to the
transmitter/receiver 3 of the internal database into "2". At this

time, such a transmitter/receiver that the flag is "1" in the

- internal database thereof is equal to both ‘the

transmitter/receiver 1 and the transmitter/receiver 2. As a
result, this tran-smitter/receiver transmits a duplication of the
internal database to the transmitter/receiver 2. Furthermore,
this transmitter/receiver transmits the duplication of the
internal database and the contents data to the
transmitter/receiver 3.

The transmitter/receiver 2 receives the database sent
from the transmitter/receiver 1 to thereby update the internal
database. As a result, it is now assumed that as to the internal
database of the transmitter/receiver 2, the flag of the

transmitter/receiver 1 is. ™1%; the flag of the

-transmitter/receiver 2 is "1v; the flag of the

- 20 -
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transmitter/receive 3 is "2"; and the flag of the
transmitter/receiver 4 is "0". At this time, the
transmitter/receiver 2 selects the transmitter/receiver 4 as a
transfer destination transmitter/receiver. . This
transmitter/receiver 2 updates the flag of the
transmitter/receiver 4 within the internal database by "2", and
transmits a duplication of the internal database to the
transmitter/receiver 1, the transmitter/receivef 2, and the
transmitter/receiver 3. In response to the received database,
the transmitter/receiver 1, the transmitter/receiver 2, and the

transmitter/receiver 3 update the flags of ‘the

transmitter/receiver 4 of the respective internal databases by

. II2II .

It is now assumed that the reception by the
transmitter/receiver 4 has been accomplished earlier than the
reception of the transmitter/receiver 3. After the reception has
been accomplished, the transmitter/receiver 4 updates the
internal database, the flag of the transmitter/receiver 1 becomes
"1"; the flag of the transmitter/receiver 2 becomes "1"; the flag
of the transmitter/receiver 3 becomes "2"; and the flag of the
transmitter/receiver 4 becomes "1". The transmitter/receiver 4
transmits a duplication of this internal ~database to the
tx;ansmitter/receiver 1, the transmitter/receiver 2, and the
transmitter/receiver 3. The respective transmitters/receivers

update the flags of the transmitter/receiver 4 of the respective

- 21 -
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internal databases by "1". |

When the reception by the transmitter/receiver 3 is
accomplished, the transmitter/receiver 3 updates the internal
database, the flag of the transmitter/receiver 1 becomes "1"; the
flag of the transmitter/receiver 2 becomes "1"; the flag of the
transmitter/receiver 3 becomes "1"; and the flag of the
transmitter/receiver 4 becomes "1". The transmitter/receiver 3
transmits this internal database to the transmitter/receiver 1,
the transmitter/receiver 2, and the transmitter/receiver 4. The
respective transmitters/receivers update the flags of the
transmitter/receiver 3 by "1". As aresult, the respective flags

of the databases of the respective transmiti:er/receivers become

-"1", so that the data transfer operation is completed.

In the data transfer method of the embodiment 1, the
above-described database is investigated. At this time, it is
pbssible to check that the contents data is transferred to which
transmitter/receiver.

Also, when the contents data fails, the random number is
produced, and a transmitter/receiver containing the above-
explained database in which the flag is "1" is properly selected.

The contents data is updated by transferring the relevant content
data from the selected transmitter/receiver.

In the conventional client/server type data transfer
method, since the data is duplicated by that the server manager

transfers the data to the respective transmitters/receivers, or

- 22 -
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the client machine issues the data transfer request to the server
machine, it is required ﬁo manage the data transfer operation.
However, when the data transfer method according to the
embodiment 1 isutilized, it is possible to automatically transfer
the data in response to the data reception.
EMBODIMENT 2
A data transfer method according to an embodiment 2 of
the present invention is featured by that a database similar to
that of the above-explained data transfer method according to the
embodiment 1 is added to contents data, and then the database-added
contents data is transferred. A description will be made of an

update sequence of an internal database and also a transfer

- sequence of contents data in second embodiment 2.

Fig. 3 is a diagram showing a transmission sequence of
contents data by each of transmitters/receivers according to this
embodiment 2.

When there is such a data transfer destination havin§ an
internal database in which a flag is *0", a transmitting
transmitter/receiver commences a transmission of contents data.
The transmitting transmitter/receiver (will be referred to as
a "transmitter/receiver A" hereinafter) determines a scheduled
transfer destination transmitter/receiver (will be referred to
as a "transmitter/receiver B" hereinafter) by using the random
number based upon the data transfer destinations of which flags

are equal to "0" 1in the internal database. The

- 23 -
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transmitter/receiver A transmits to the transmitter/receiver B,
a transfer preparation signal 3A containing information related
to the contents data. When the transmitter/receiver B receives
the transfer preparation signal 33, this transmitting/receiver
B calculates an entire load 'of process operations executed in this
transmitter/receiver B so as to judge as to ﬁhether or not the
contents data can be received and also the present process
operation can be carried out. The transmitter/receiver B
transmits a transfer preparation completion signal 3B to the
transmitter/receiver A if the contents data can be received,
whereas the transmitter/receiver B traﬁsmits_a transfer not-
allowable signal 3b if the contents data cannot be received.

Upon receipt of the transfer preparation completion
signal 3B, the transmitter/receiver A updates a flag "0" of a data
transfer destination of the inpernal database by "2", and this
data transfer destination corresponds to the
transmitter/receiver B. After this update operation, the
transmitter/receiver_A transmits a duplication of the internal
database to the respective transmitters/receivers (except for the
own transmitter/receiver) which have either a flag of "1" or a
flag of "2 in the database. Thereafter, this
transmitter/receiver A transmits contents data 3C.

Also, when the transmitter/receiver A receives the
transfer not-allowable signal 3b, the transmitter/receiver A

again determines a scheduled transfer destination

- 24 -
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transmitter/receiver by using the random number based upon the
data transfer destinations except for the transmitter/receiver
B of which the flags are "0" from the internal database. Then,
the transmitter/réceiver A transmits a transfer preparation
signal to this scheduled transfer destination
transmitter/receiver in a similar manner to the
transmitter/receiver B, and then waits for the reception of either
a transfer preparation completion signal or a transfer not-
allowable signal. Operations of this transmitter/receiver A
after receiving the signal are performed similarly to those of
the transmitter/receiver B.

In such a case that the transmitter/receiver A receives

‘the transfer not-allowable signals from all of the data transfer

destinations of which the flags are "0" in the internal database,
the transmitter/receiver A stops the process operation related
to the data transfer operation for a predetermined time period.
After the predetermined period has passed, this
transmitter/recéiver A newly determines a scheduled transfer
destination transmitter/receiver by employing the random number,
and then executes a similar process operation as in the
transmitter/receiver B.

When the reception of the contents data is accomplished,
the transmitter/receiver updates a flag "2" of a data transfer
destination of the internal databaseby "1", and this data transfer

destination corresponds to the relevant transmitter/receiver.
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After this update operation, the transmitter/receiver transmits
a duplication of the internal database to the respective
transmitters/receivers (except for the own transmitter/receiver)
which have either a flag of "1" or a flag of "2" in the database.

Although the operator is required to manage the data
transfer operation in the conventional data transfer method, if

the data transfexr method according to this embodiment 2 isutilized,

then the data can be automatically transferred in response to the

reception content of the data. Also, the data can be
automatically transferred in response to the operation conditions
of the respective transmitters/receivers.

EMBODIMENT 3 |

A data transfer method according to an embodiment 3 of
the present invention is featured by that a physical transfer path
similar to that of the above-described data transfer method
according to the embodiment 1 is provided, and a database is added
to contents data, and theﬁ the database-added contents data is
transferred. The database of this data transfer method contains
such information used to specify a transmitter/receiver to which
this contents data is scheduled to be transmitted. As indicated
in Fig. 4, names of transmitters/receivers are described in this
database.

Next, a description will now be made of an update sequence
of a database and a transfer sequence of contents data in the data

transfer method of the embodiment 3.
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In a database just after this database is received, both
a name of a received transmitter/receiver and a name of such a
transmitter/receiver to which contents data is scheduled to be
transferred are indicated. After the jransmitter/receiver has
received the database, this transmitter/feceiver receives
contents data. After the reception of this contents data is
completed, the transmitter/receiver properly subdivides the
database into two databases. It is now assumed that a database
containing the name of the present transmitter/receiver (namely,
the own transmitter/receiver name) is referred to as a database
Al, and the remaining database is referred to as a database Bl.

The present +transmitter/receiver selects an arbitrary'

"transmitter/receiver from the database Bl, and then transmits the

database Bl and the contents data to this arbitrarily selected
transmitter/receiver. After thistransmission is completed, the
present transmitter/receiver deletes the database Bl.
Thereafter, the present transmitter/receiver properly
subdivides the database Al into two databases. It is ﬁow assumed
thét a database containing the name of the present
transmitter/receiver is referred to as a database A2, and the
remaining database is referred to as a database B2. The present
transmitter/receiver selects an arbitrary transmitter/receiver
from the database B2, and then transmits the database B1l and the
contents data to this arbitrarily selected transmitter/receiver.

When such an operation is repeatedly carried out properly-
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selected times, a database An is brought iﬁto such a condition
that only the name of the present transmitter/receiver is involved.
At this time, the update operation of the database and the
transmission operation of the contents data are stopped.

In the data transfer method of this embodiment 3, since
a total number of these transmitters/receivers for'tfansmitting
the contents data is exponentially increased, the contents data
can be transferred to a large number of transmitters/receivers
in a high efficiency. It should be noted that although the
database is subdivided into the two databases in this embodiment
3, a similar effect may be achieved when the dafabase is subdivided
into 2 or more databases.

Although the operator is required to manage the data
transfer operation in the conventional data transfer method, if
the data transfer method according to this embodiment 3isutilized,
then the data can be automatically transferred in response to the
reception content of the data. Also, in such a data transfer
method, since data is traﬁsferred from one transmitter/receiver
to a plurality of transmitters/receivers, the data transfer
completing time required to transfer the data to all of the
transmitters/receivers can be reduced.

EMBODIMENT 4

Next, an embodiment 4 of the present invention will be
explained. Each of transmitters/receivers owns an internal

address so as to specify a transmitting/receiving unit. This
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internal address is set in such a manner that this internal address
is not duplicated, or repeated with respect to internal addresses
of all of the transmitters/receivers which perform data
cqmﬁunications. Based on this internal address, a
transmitter/receiver is designated so as to perform a data
communication.

To explain this embodiment 4, a description will now be
made of a communication address map owned by each of the
transmitters/receivers. Fig. 5 shows a schematic diagram of this
communication address map. The communication address map

contains an internal address of a transmitter/receiver, and a

.counter party address used to specify a transmitter/receiver of

'a counter party to which a data communication is carried out. The

communication address map can store thereinto two sets of counter
party addresses at maximum.

In an example of Fig. 5, as the counter party address,
both an address of a transmitter_/receiver A and an address of a
transmitter/receiver B are saved. A transmitter/receiver having
such a communication address map executes a data communication
only with the transmitter A and the transmitter B.

In the case that a data cqmmunicétion counter party is
not yet confirmed, an unconfirmed address is set to a counter party
address of a communication address map. This unconfirmed address
indicates an unconfirmed counter party. When an unconfirmed

address is set, a transmitter/receiver performs a data
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communication with all of the transmitters/receivers.

To explain this embodiment, a line-shaped transfer path
and a loop-shaped transfer path will now be described.

The line-shaped transfer path will be explained with
reference toFig. 6. InFig. 6, a transmitter/receiver 1 executes
a data communication with a transmitter/receiver 2. The
transmitter/receiver 2 executes a data communication with the
transmitter/receiver 1 and a transmitter/receiver 3. The
transmitter/receiver 3 executes .a data communication with the
transmitter/receiver 2 and a transmitter/receiver 4. The
transmitter/receiver 4 executes a data communication with the

transmitter/receiver 3. While setting the transmitter/receiver

1 as a starting point, when data-communicatable

transmitters/receivers are arranged, the transmitter/receiver 1;
the transmitter/receiver 2; the transmitter/receiver 3; and the
transmitter/receiver 4 can be arranged in this order. When the
data communication is commenced from the transmitter/receiver 1,
the data communication can be carried out from this
transmitter/receiver 1 to the iransmitter/receiver 2, and
furthermore, to the transmitter/receiver 3, and the
transmitter/receiver 4 in this order.

As explained above, a transfer path of a data
communicationwill be referred to as a' "1ine—shéped transfer path".
In this 1line-shaped transfer path, while a certain

transmitter/receiver is set as a starting point, a
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transmitter/receiver which receives data transmits the data to
the next transmitter/receiver, and then, the data communication
is ended at a certain transmitter/receiver. Also, a total number
of transmitters/receivers which participate in this line-shaped
transfer path will be referred to as "a length of the line-shaped
transfer path".

The loop-shaped transfer path will be explained with
reference to Fig. 7. InFig. 7, a transmitter/receiver 1 executes
a data communication with a transmitter/receiver 2 and a
transmitter/receiver 4. The transmitter/receiver 2 executes a
data communication with the transmitter/receiver 1 and a

transmitter/receiver 3. The transmitter/receiver 3 executes a

‘"data communication with the transmitter/receiver 2 and the

transmitter 4. <The transmitter/receiver 4 executes a data
communicatioh with the transmitter/receiver 3 and also the
transmitter/receiver 1. When data-communicatable
transmitters/receivers are arranged, the transmitter/receiver 1;
the transmitter/receiver 2; the transmitter/receiver 3; and the
transinitter/receiver 4 are arranged in this order, and then, the
loop is again returned to the transmitter/receiver 1.

As explained above, a transfer path of a data
communicationwill be referredtoasa " léop-shaped transfer path".
That is, in this loop-shaped transfer path, while arbitrary
transmitter/receiver is set as a starting point, a data

transmission is commenced. When a transmitter/receiver which
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receives data transmits data to the next transmitter/receiver,
the data is returned to the transmitter/ recéiver provided at the
starting point. Also, a total number of transmitters/receivers
which particiéate in this loop-shaped traﬁsfer path will be
referred to as Fa length of the loop-shaped transfer path".

Referring now to Fig. 8, a description will be made of
a .communication of a transmitter/receiver while using a
communication address map. "

As shown in Fig. 8, in the case that one address contained
in the communication address map of the transmitter/receiver 1
addresses the transmitter/receiver 2, one address contained in

the communication address map of the transmitter/receiver 2

" addresses the transmitter/receiver 1. As described above, when

the addresses for mutually addressing the transmitters/receivers
are designated in both the communication address maps, the data
communication can be performed.

When a transmitter/receiver receives data from another
transmitter/receiver, the first-mentioned transmitter/receiver
transmits this data to another transmitter/receiver of a counter
party address, which is different from the transmitter/receiver
which receives the data by using the communication address of the
relevant transmitter/receiver. For instance, when the
transmitter/receiver 1 receives the data from the
transmitter/receiver 4, this transmitter/r_eceiver 1 transmits

the data to the transmitter/receiver 2. Since the

- 32 -



10

15

20

25

transmitter/receiver 2 receives the data from the
transmitter/receiver 1, this transmitter/receiver 2 transmits
the data to the transmitter/receiver 3.

Next, referring to Fig. 9, a description will be made of
an alignment of transmitters/receivers with emplojrment of a
communication address map in a set of transmitters/receivers
capabie of performing data communications. A selection is made
of an arbitrary transmitter/receiver which executes an data
communication. This arbitrary transmitter/receiver is assumed
as a transmitter/receiver A. While observing the communication
address map of this transmitter/receiver A, data-communicatable

transmitters/receivers are arranged vertically. These data-

"communicatable transmitters/receivers are assumed as a

transmittér/receiver B and a transmitter/receiver C. Wheﬁ
data-communicatable transmitters/receivers are arranged in such
a manner that these transmitters/receivers are located in contact
with each other, the transmitter/receiver B; the
transmitter/receiver A; and the transmitter/receiver C are
arranged in this order.

Since these transmitters/receivers B and C perform the
data communication with the transmitter/receiver A, one of the
counter party addresses contained in the communication address
maps of the transmitter/receiver B and the transmitter/receiver
C addresses the transmitter/receiver A. The

transmitters/receivers which are addressed by the counter party
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addresses of these communication address maps and are not
addressed by the transmitter/receiver A are assumed as ‘a
transmitter/receiver D and a transmitter/receiver E. When the
data-communicatable transmitters/receivers are arranged in such
a manner that these transmitters/receivers are located in contact
with each other, the transmitter/receiver D; the
transmitter/receiver B; the transmitter/receiver A; the
transmitter/receiver C; and the transmitter/receiver E are
arranged in this oxder.

As explained above, the arrangement for arranging the
communicatable transmitters/receivers in contact with each other

will be referred to as an alignment of transmitters/receiverswith

"employment of a communication address map, or simply referred to

as -an alignment of transmitters/receivers.

In Fig. 9, a counter party address of a communication
address map contained in a transmitter/receiver D is both an
address for addressing a transmitter/receiver B and an
unconfirmed address. As explained above, if there is a
transmitter/receiver containing a communication address map
having an unconfirmed address, then communicatable
transmitters/receivers cannot be continuously arranged. This
state will be referred to as a state under which an alignment of
transmitters/receivers is stdpped by an unconfirmed address.

An arbitrary transmitter/receiver is selected from a set

of transmitters/receivers capable of communicating data, and then,
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this selected tranémitter/receiver is . assumed as a
transmitter/receiver A. An alignment is commenced from this
transmitter/receiver A. At this time, the set of
transmitters/receivers is subdivided into a set of
transmitters/receivers (aligned set) which are aligned from the
transmitter/receiver A, and also a remaining set (unaligned set).
While the transmitters/receivers are aligned, when the
communication address map is observed so as to execute the next
transmitter/receiver alignment, one of the counter party
addresses is equal to such an address for addressing a

transmitter/receiver involved in the set of aligned

_transmitters/receivers, whereas the other of the counter party

"addresses is'equal to any one of an address for addressing the

aligned set of transmitters/receivers, another address for
addreséing the unaligned set of transmitters/receivers, and an
unconfirmed address. How to continue the alignment of
transmitters/receivers in the respective cases will now be
explained.

In the case that the counter party address of the

communication address map of the transmitter/receiver addresses

the unaligned set of transmitters/receivers, the relevant

transmitter/receiver is involved in the aligned set, and the next
alignment is carried out by using the communication address map
of the transmitter/receiver indicated by the counter party

address.
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In the case that the counter party address of the
communication address map of the transmitter/receiver is the
unconfirmed address, the alignment along one alignment direction
commenced from the transmitter/receiver A is stopped. In this
case, the alignment along the other direction is continuously
carried out.

Next, a description will now be made of such a case that
the counter party address of the communication address map owned
by the transmitter/receive_r addresses the aligned set of
transmitters/receivers. The alignment direction as to the
aligned set of transmitters/receivers corresponds to two

directions. The transmitters/receivers involved in the aligned

‘set are mutually addressed with each other except for one counter

party address of the communication address maps contained in two
transmitters/receivers which are aligned. As a consequence,
whenl the counter party address addresses the aligned set of
transmitters/receivers, the addressed transmitters/receivers
correspond to such transmitters/receivers which are aligned along
the other direction. Such a state will be referred to as a state
under which a communication address map defines a loop-shaped
transfer path.

Also, such a case that transmitters/ receivers are aligned

~from such a transmitter/receiver having a communication address

map in which one counter party address is equal to an unconfirmed

address, and then, another transmitter/receiver having a
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communication address map in which one counter parfy address is
equal to an unconfirmed address is finally confirmed, will be
referred to as a state under which a line-shaped transfer path
is confirmed by a communication address map.

More specifically, when both counter party addresses of
communication address maps contained in a transmitter/receiver
are equal to unconfirmed addresses, this state will be referred
to as such a fact that the communication address map confirms a
line-shaped transmission path having a length of 1.

In the case that all of the transmitters/receivers
perform data communications, when two transmitters/receivers

among all of these transmitters/receivers own the communication

"address maps in which one counter party address is an unconfirmed

address and no unconfirmed address appears in the communication
address maps of other transmitters/receivers, the communication
address maps confirm the line-shaped transfer path.

In an actual case, when the alignment of the
transmitters/receivers is commenced while setting such a
transmitter/receiver having an unconfirmed address of a
communication address map as a head, the alignment of these
transmitters/receivers are advanced along one direction. At
this time, an address of a transmitter/receiver addressed by the
communication address maps of the tranSmitters/receivei's under
alignment is equal to either an address for addressing anunaligned -

set of transmitters/receivers or an unconfirmed address. When -
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this address is equal to the address for addressing the unaligned
set | of transmitters/receivers, the alighment of these
transmitters/receivers is continued. When this address is equal
to the. unéonfirmed address, the line-shaped transfer path is
confirmed.

In such a case that an unaligned set is present after the
communication address niép has confirmed the line-shaped transfer
path, this unaligned set is constituted by such

transmitters/receivers having communication address maps used to

~confirm a plurality of loop-shaped transfer paths. Actually, an

arbitrary transmitter/receiver is selected from this unaligned

set. At this time, the counter party address of the communication

address map of the relevant transmitter/receiver addresses the

unaligned set of transmitters/receivers excepf for this relevant
transmitter/receiver. While using this relevant
transmitter/receiver as a starting point, and both the aligned
set and the unaligned set of transmitters/receivers are formed,
the alignment of the transmitters/receivérs is carried out.
An address of a commur_lication address map owned by a
transmitter/receiver under alignment addresses either an aligned
set of  transmitters/receivers or an unaligned set of
transmitters/receivers. When this address addresses the aligned
set of transmitters/receivers, the loop-shaped transfer path is
confirmed. When this address addresses the unaligned set of

transmitters/receivers, the alignment of the
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tranémitters/receivers is continued.

When the loop-shaped transfer path is confimed, an
arbitrary transmitter/receiver is selected from the remaining
unaligned set, and the alignment of the transmitters/receivers
is continued.

When the unaligned set becomes an empty set, since the
addresses of the communication address maps owned by the
transmitters/receivers which are continuously aligned address
the aligned set of transmitters/receivers, the loop-shaped
transfer path is defined.

Next, a description of a termination in a set of
transmitters/receivers whichconfirma lineéshaped transfer path.
In this set of transmitters/receivers, there are two
transmitters/receivers containing - communication address maps
having one unconfirmed address. These transmitters/receivers
are assumed as a transmitter/receiver A and another
transmitter/receiver B. When the transmitters/receivers are
aligned while setting the transmitter/receiver A as a head, the
transmitter/receiver B is finally added to the alignment, and the-n,l
the alignment is accomplished. This state will be referred to
as such a state that the termination of the line-shaped transfer
path while setting the transmitter/receiver A as the head is equal
to the transmitter/receiver B. Also, when the
transmitters/receivers are aligned while setting the

transmitter/receiver B as a head, the transmitter/receiver A is
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fiﬁally added to the alignment, and then, the alignment is
accomplished. This state will be referred to as such a state that
the termination of the line-shaped transfer path while setting
the transmitter/receiver B as the head is egual to the
transmitter/receiver A.

As described above, in f.he set of transmitters/receivers
which have confirmed the line-shaped transfer path, when the
alignment of the transmitters/receivers is commenced while
setting as the head such a transmitter/receiver containing the
communication address map having the unconfirmed address, the
transmitter/receiver which constitutes the termination may be

uniquely determined. The address of this transmitter/receiver

which constitutes the termination will be referred to as a

termination address of a. transmitter/receiver containing a
communication map having an unconfirmed address.

In the set of transmitters/receivers which have confirmed
the 1line-shaped transfer path, the transmitter/receiver
containing the communication address map having the unconfirmed
address owns a termination address.

As a result, as shown in Fig. 10, a termination address
map attached to the communication address map is added, and then
the below-mentioned data is saved in this termination address map.

In such a transmitter/receiver containing a
communication address map having an unconfirmed address about a

set of transmitters/receivers which have confirmed a line-shaped
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transfer path, a termination address is saved in a termination
address map. |

In the case that both two counter party addresses of a
communication address map are equal to addresses indicative of
a 'transmitter/receiver, an address of the own
transmitter/receiver is saved in a termination address map. In
the case that both twb counter §arty addresses of a communication
addresé map are equal to unconfirmed addresses, an address of the
own transmitter/receiver is saved.

Since such a termination address map is always attached
to the communication address map, this termination address map

can be incorporated into a portion of the communication address

‘map. This state is illustrated in Fig. 11. Into this

communication address map, the address of +the own
transmitter/receiver; the two counter party addresses; and also
the termination address are stored. This communication address
map will be referred to as an extended communication address map.

The terminologies used in this embodiment have been so
far explained.

Subsequently, operations of the respective
transmitters/receivers in this embodiment 4 of the present
invention will now be explained.

In each of the transmitters/receivers, the below-
mentioned 14 sorts of algorithms (Al to Al4) are defined as to

the communication address map.
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(Al): Under initial state of the transmitter/receiver,
the communication address map owns two unconfirmed addresses.

(A2): The transmitter/receiver transmits the
communication map in a -éonstant time interval with respect to the
transmitter/receiver addressed by the counter party address of
the communication address map.

(A3): In the case that the own machine address of the
communication address map is present in the counter party address
of the communication address map of the own machine, the
transmitter/receiver which has received the communicétion
address map transmits a signal .used to indicate presenée

containing the address information of the own machine (will be

'referred to as a "presence confirmation signal" hereinafter) to

the transmitter/receiver addressed by the own machine address of
the received communication address map.

(A4): In the case that the own machine address of the
communication address map is not present in the counter party
address of the communication address map of the own machine, the
transmitter/receiver which has received the communication
address map changes the two counter party addresses of the own
machine into the unconfirmed addresses, and also changes the
termination address into the own machine address.

(AS) : After the communication address map has been sent,
such a transmitter/receiver executes no process operation, which

has received the presence confirmation signals derived from all
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of the transmitters/receivers addressed by the counter party
address, which has transmitted the communication address map
within a predetermined time period.

(A6): After the communication address map has been sent,
such a transmifter/receiver executes the following address
changes, which has not yet received the presence confirmation

signals derived from all of the transmitters/receivers addressed

by the counter party address, which has transmitted the

communication address map within a predetermined time period.
That is, this transmitter/receiver changes the two counter party
addresses of the own machine into the unconfirmed addresses, and
also changes the termination address into the own machine address .
(A7): The transmitter/receiver having the unconfirmed

address is brpught into a waiting state for a constant time period

by using the random number, and thereafter transmits the extended

‘communication address map contained in the own machine to all of

the transmitters/receivers.

(A8) : When the transmitter/receiver having the confirmed
address in the communication address map receives the extended
communication address map, this transmitter/receiver executes no
process operation. | |

(A9): In the case that the transmitter/receiver having
the unconfirmed address in the communication address map receives
the extended communication éddress map, this

transmitter/receiver writes the own machine address of the
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received communication address map into the counter party address
on which the unconfirmed address of the extended communication
address map of the own machine has been superimposed. Then, this
transmitter/receiver transmits the extended communication
address map to the own machine address of the received extended
communication address map. At this time, the
transmitter/receiver does not change the communication address
map of the own machine.

When there are two unconfirmed addresses in the extended
communication address map of the own machine, the:
transmitter/receiver executes the above-described operations
with reépect to one of these unconfirmed addresses.

(A10): The transmitter/receiver which has transmitted
the extended communication address map and thereafter has
received the extended communication address confirms the
terminafion address of the received extended communication
address map, and executes no process operation if this termination
address is equal to the address of the own méchine.

(All): The transmitter/receiver which has transmitted
the extended communication address map and thereafer has received
the extended communication address confirms the transmission
address of the received extended communication address map in such
a case that the termination address of the received extended
communication address map is not equal to the own machine address.

When the own machine address is written, this
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transmitter/receiver writes the own machine of the received
communication address map into the counter party address on which
the unconfirmed Iaddress of the communication address map
contained in the own machine has been superimposed. The
transmitter/receiver transmits the extended communication
address map using the changed communication address map to the
own machine address of the received communication address map.
-After the extended communication address map has been transmitted,

the termination address of the received extended communication
address map is transmitted to such a trénsmitter/receiVer written
into the termination address map of the own machine. After the

termination address has been transmitted, the termination address

map is changed into the own machine address.

W_he.n there are two unconfirmed addresses of the extended
communication address map of the own machine, the above-described
operations are performed with respect to one of these unconfirmed
addresses. |

(Al2): The transmitter/receiver which has received the
termination address changes the content of the termination
address map of the own machine into the received termination
address.

(Al3): The transmitter/receiver which has received the .
extended communication address map, thereafter has transmitted
the extended communication address map, and again has received

the extended communication address map, compares this extended
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communication address map with the previously received exténded
communication address map. When the compared extended
communication address maps are identical to each other, this
transmitter/receiver executes no process operation. To the
contrary, when the compared extended communication address maps
are different from each other, the transmitter/receiver is
ope:-cate'd in accordance with the algorithm defined by (All).
(Al4): In the case that after the communication address
map has been transmitted, the transmitter/receiver does not
receive the communication address map within a determined time
period, this transmitter/receiver discards the information which

saves such a fact that the communication éddress map has been

"transmitted.

The set of such transmitters/receivers having the
communication address map in which 14 sorts of algorithms are
defined may define the line-shaped transfer path after a
preselected time period has passed. Also, no '1oop-shaped
transfer path is provided in this set. A description will now
be made of an example of such a state that the line-shaped transfer
path is defined.

Fig. 12 . represents such a state that a
transmitter/receiver A and a transmitter/receiver B are connected
to a physical transfer path. Under initial state, all of counter
party addresses of the communication address map contained in the

two transmitters/receivers are unconfirmed addresses. In this

- 46 -



10

15

20

25

embodiment, the unconfirmed address is indicated by "FF". The
own machine address of the transmitter/receiver A is "01", and
the termination address thereof is also "01". The own machine
address of the".trahsmitter/receiver B is "02", and the termination
address thereof is also "02". :

In accordance with the algorithm (A7), the
transmitter/receiver A transmits the communication address map
of the own machine to the transmitter/receiver B.

In accordance with the algorithm (A9), the
transmitter/receiver B changes one counter party address of the
extended communication address 'map of the own machine into "01",
and then transmits the changed counter party address to the
transmitter/receiver A. As to this extended communication
address map, the own machine address is "02"; the counter party

address 1 is "01"; the counter party address 2 is "FF"; and further

- the termination address is "02".

- In accordance with the algorithm (All), the
transmitter/receiver A which has received the extended address
map changes the counter party address 1 of the communication
address map into "02". This changed extended communication
address map is transmitted to the transmitter/receiver B. As to
this extended communication address map, the own machine address
is "01"; the counter party address 1 is "02"; the counter party
address 2 is "FF"; and further the termination address is ';01" .

After the changed extended communication address map has been
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and then transmits the changed unconfirmed address to the
transmitter/receiver A. As to this extended communication
address map, the own machine address is "02"; the counter party
address 1 is "01"; the éounter party address 2 is "01"; and further
the termination addresses "01".

In accordance with the algorithm (Al0), the
transmitter/receiver A which has received the extended
communication address map senf from the transmitter/receiver B
executes no process operation.

As a result, the state shown in Fig. 14 is not changed.

A description will now be made of another example. It

~is now assumed that a plurality of transmitters/receivers

‘"connected to a physical transfer path define two line-shaped

transfer paths. BAs indicated in Fig. 15, it is again assumed that
f_hese two line-shaped transfer paths are equal to a line-shaped
transfer path having a length of 4, and another 1ine—éhaped
transfer path having a length of 3. The line-shaped transfexr path
having the length of 4 is referred to as a "line-shaped transfer
path A", and the line-shaped transfer path having the length of
3 is referred to as a »line~-shaped transfer path B".

The line-shaped transfer path A is constituted by the
transmitter/receiver A, +the transmitter/receiver B, the
transmitter/receiver C, and the transmitter/receiver D in the
order of the alignment. As to the extended éommunication address'

maps of these transmitters/receivers, the following addresses are
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defined: As to the transmitter/receiver A, the own machine

address is "01"; the counter party address 1 is "02"; the counter

party address 2 is an unconfirmed address "FF"; and the termination

address is "04" As to the transmitter/receiver B, the own machine
address is "02"; the counter party address 1 is "01"; the counter
party address 2 is "03"; and the termiﬁation address is "02". As
to the transmitter/receiver C, the own machihe address is "03";
the counter party address 1 is *02"; the counter party address
2 is "04" and the termination address is "03". As to the
transmitter/receiver D, the own machine address is "04"; the
counter party address 1 is "03"; the counter party address 2 is
an unconfirmed address "FF"; and the terminafion address is "01".

The line-shaped transfer path X is constituted by the
transmitter/receiver X, the transmitter/receiver Y, and the
transmitter/receiver 2 in the order of the alignment. As to the
extended communication address maps of these
transmitters/receivers, the following addresses are defined: As
to the transmitter/receiver X, the own machine addreés is "11";
the counter party address 1 is "12"; the counter party address
2 is an unconfirmed address "FF"; and the termination address is
"13". As to the transmitter/receiver Y, the own machine address
is "12"; the counter party address 1 is "11"; the counter party
address 2 is "13"; and the termination address is "12". As to
the transmitter/receiver Z, the own machine address is "13"; the

counter party address 1 is "12"; the counter party address 2 is
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an unconfirmed address "FF"; and the termination address is "11".

After a predetermined time period has passed, the
transmitter/receiver A transmits the communication address map
of the own machine to all of the transmitters/receivers in
accordance with the algorithm (A7). | |

In accordance with the algorithm (a8), the
transmitter/receiver B; -the transmitter/receiver C; and the
transmitter/receiver Y execute no process operation.

In accordance with the algorithm (a9), the
transmitter/receiver D; the transmitter/receiver X; and also the

transmitter/receiver Z transmit the extended communication

" address maps to the transmitter/receiver A. In this embodiment,

" it is now assumed that these extended communication address maps

are transmitted from the +transmitter/receiver ©D; the
transmitter/receiver X, and the transmitter/receiver Z in this
order.

As to the extended communication address map transmitted
by the transmitter/receiver D, the own machine 'add'ress is "04";
the counter Iparty address 1 is "03"; the counter party address
2 is "01"; and_ the termination address is "01". The
transmitter/receiver A which has received this extended
communication address map executes no process operation in
accordance with the algorithm (AiO) .

As to the extended communication address map transmitted

by the transmitter/receiver X, the own machine address is "1lv;
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the counter party address 1 is "12"; the counter party address
2 is "01"; and the termination address is "01".

In accordance with the algorithm (All), the
transmitter/rec;eiver A which has received the extended
communication address map transmitted by the
transmitter/receiver X changes the extended communication
address map of the own machine. As to the changed extended
communication address map of this transmitter/receiver A, the own
machine address is "01"; the counter party address 1 is "02"; the
counter party address 2 is "11"; and the termination address is
"04r. The transmitter/receiver A transmits this changéd

extended communication address map to the transmitter/receiver

- 'X. After this map transmission, the transmitter/receiver A

transmits an address "13" of the termination address of this
received extended commuﬁication address map to the
transmitter/receiver D of the termination address of the own
machine. After the transmitter/receiver A has transmitted the
termination address, this transmitter/receiver a 'changes the
termination address of the own machine into the address "01" of
the own machine. As a result, as to the extended communication
address map of the transmitter/receiver A, the own machine address
is "01"; the counter party address 1 is "02"; the counter party
address 2 is "11"; and the termination address is "01".

Under this state, the transmitter/receiver A receives the

extended communication address map in the order of the
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_transmitter/receiver Z. At this time, since the unconfirmed

address is not present in the extended communication address map
of the transmitter/receiver A, this transmitter/receiver A
executes no process operation in accordance with the algorithm
(28).

In accordance with the algorithm (All), the
transmitter/receiver X which has received the extended
communication address map transmitted by the
transmitter/receiver A changes the extended communication
address map of the own machine. As to the changed extended
communication address map of this transmitter/receiver X, the own

machine address is "11"; the counter party address 1 is *12"; the

counter party address 2 is "01"; and the termination address is

13", The transmitter/receiver X transmits this changed
extended communication address map to the transmitter/receiver
A. After this map transmission, the transmitter/receiver X
transmits an address "04" of the termination_ address of this
received extended communication address map to the
transmitter/receiver 2 of the termination address of the own
machine. After the transmitter/receiver A has transmitted the
termination address, this transmitter/receiver X changes the.
termination address of the own machine into the address "11" of
the own machine. As a result, as to the extended communication
address map of the transmitter/receiver X, the own machine address

is "11"; the counter party address 1 is "12"; the counter party
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' address 2 is "01"; and the termination address is "11".

The transmitter/receiver D which has received the
termination address *13" transmitted from the
transmitter/receiver A changes the termination address of the own
machine into "13" in accordance with the algorithm (Al2).

The transmitter/receiver A which has xeceived the .
extended communication address map which was again transmitted
by the transmitter/receiver X executes no process operation in
accordance with the algorithm (A13).

The transmitter/receiver Z which has received the
termination address 04" transmitted from - the

transmitter/receiver X changes.the termination address of the own

‘machine into "04" in accordance with the algorithm (Al2).

Under this state, the update operations of the extended
communication address map owned in the respéctive
transmitters/receivers are accomplished which are commenced by
transmitting the extended communication address map of the
transmitter/receiver A. This state is indicated in Fig. 16.

This entire transmitter/receiver can be aligned while
positioning the transmitter/receiver D at the head. When the
entire transmitter/receiver is aligned, there are the
transmitter/receiver D; the <transmitter/receiver C; the
transmitter/reéeiver B; the transmitter/receiver A; the
transmitter/receiver X; the transmitter/receiver Y; and the

transmitter/receiver Z in this order.
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When a preselected time period has passed under the

. above-described state of Fig. 16, the transmitter/receiver D

transmits the communication address map of the own machine to all
of the transmitters/receivers in accordance with the algori_thm
(7).

In accordance with the algorithm (A8), the
transmitter/receiver A; the transmitter/receiver B; the
transmitter/receiver C; the transmitter/receiver X; and the
transmitter receiver Y execute no process operation.

In accordance with the algorithm (A9), the
transmitter/receiver Z changes the uhconfirmed address of the

extended communication address map of the own machine into "01",

"and then transmits the changed unconfirmed address to the

transmitter/receiver D. As to this extended communication
address map, the own machine address is "13"; the counter party
address 1 is "12"; the counter party address 2 is "04"; and further
the termination address is "04".

In accordance with the algorithm (Al0), the
transmitter/receiver D which has received the above-described
extended communication address map executes no process operation.

As a result, the state shown in Fig. 16 is not changed.

A description. will now be made of another example. It
is now assumed that 3 transmitters/receivers A, B, C connected
to a physical transfer path define a line-shaped transfer path.

It is again assumed that the transmitter/receiver A, the
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transmitter/receiver B, and the transmitter/receiver C are
arranged in this order of the alignment.

As to the extended communication address maps of these
transmitters/receivers, the following addresses are defined: As
to the transmitter/receiver A, the own machine address is "01";
the counter party address 1 is "02"; the counter party address
2 is an unconfirmed address "FF"; and the termination address is
“04". As to the transmitter/receiver B, the own machine address
is "02"; the counter party address 1 is "01"; the counter party
address 2 is "03"; and the termination address is "02". Aas to
the transmitter/receiver C, the own machine address is "03"; the

counter party address 1 is "02"; the counter party address 2 is

"an unconfirmed address "FF"; and the termination address is "03".

The transmitter/receiver X is newly added to the physical
transfer path which defines this line-shaped transfer path. In
accordance with the algorithm (Al), as to the extended
communication adt_:lress map of the transmittei'/receiver X, the own
machine address is "10"; the counter party address 1 is an
unconfirmed address "FF"; the counter party address 2 is an
unconfirmed address "FF"; and the termination address is "10".

This state is shown in Fig. 17.

The transmitter/receiver X transmits the communication
address map of the ownmachine to all of the transmitters/receivers
in accordance with the algorithm (A7).

In accordance with the algorithm (A8), the
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transmitter/receiver B executes no process operation.

In accordance with thé“' algorithm (A9), the
transmitter/receiver C and also the transmitter/receiver A
transmit the extended communication address maps to the
transmitter/receiver X. In this embodiment, it is now assumed
that these extended communication address maps are transmitted
from the transmitter/receiver C, and the transmitter/receiver A
in this order. |

As to the extended communication address map transmitted
by the transmitter/receiver C, the own machine address is “o3";

the counter party address 1 is "02"; the counter party address

2 is "10"; and the termination address is "01". The

"transmitter/receiver X which has received this extended

communication address map changes the extended communication
address map of the own machine in accordance with the algorithm
(All). As to the changed communication address map of the
transmitter/receiver X, the own machine address is "10"; the

counter party address 1 is "03"; the counter party address 2 is

an unconfirmed address "FF"; and the termination address is "10".

The transmitter/receiver X transmits this extended
communication address map to the transmitter/receiver C.
After the extended communication address map has been
transmitted, the transmit_ter/receiver X transmits the address
"01" of the termination address of the received extended

communication address map to the transmitter/receiver X itself.

- 58 -



10

15

20

25

After this address map transmission, the transmitter/receiver

X updates the termination address by the own machine address.
However, since this termination address is equal to the own’
machine address, the transmitter/receiver X does not perform the
update operation. The transmitter/receiver X receives the
termination address, so that the termination address of this
transmitter/receiver X becomes "01".

Under this state, the transmitter/receiver X receives the
extended communication address map of the transmitter/receiver
A. At this time, since the unconfirmed address is not saved in
the communication address map of the transmitter/receiver X, this

transmitter/receiver X executes no process operation in

"accordance with the algorithm (AS8).

In accordance with the algorithm (All), the

transmitter/receiver C which has received the extended

- communication address map transmitted by  the

transmitter/receiver X changes the extended communication
address map of the own machine. As to the changed extended
communication address map of this transmitter/receiver X, the .own
machine address is "03"; the counter party address 1 is "02"; the
counter party address 2 is "10"; and the termination address is
"01". The transmitter/receiver X transmits this changed
extended communication address map to the transmitter/receiver
C. After this map transmission, the transmitter/receiver X

transmits an address "10" of the termination address of this
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received extended communication address map to the
transmitter/receiver A. After the address "10" of this
termination address has been transmitted, the
transmitter/receiver X changes the termination address of the own
machine into "03".

The transmitter/receiver X which has again received the
extended communication address map which was transmitted by the
transmitter/receiver C ekecutes_ no process operation in
accordance with the algorithm (Al3).

The transmitter/receiver A which has received the
termination address transmitted from the transmitter/receiver C
changes the termination address of the owh maching into "10".

Under this state, the update operations of the extended

communication address map owned in the respective
transmitters/receivers are acconiplished which are commenced by
transmitting the éxtended communication address map of the
traﬁsmitter/receiver X. This state is indicated in Fig. 18.
When all of the transmitters/receivers are aligned, the
fransmitter/receiver A; the transmitter/receiver B; the
transmitter/receivér C; and the transmitter/receiver X are
aligned in this order.

When a preselected time period has passed under the
above-described condition of Fig. 18, the transmitter/receiver
A transmits the communication address map of the own machine to

all of the transmitters/receivers in accordance with the
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algorithm (A7).

In accordance with the algorithm (a8), the
transmitter/receiver B; and the transmitter/receiver C execute
no process operation. |

In accordance with the algorithm (A9), the
transmitter/receiver D changes the unconfimed address of the
extended communication address map of the own machine into "01",
and then transmits the changed address to the
transmitter/receiver A. As to this extended communication
address map, the own inachine address is "10"; the counter party
address 1 is "03"; the counter pai:ty address 2 is "01"; and further
the termination address is "Ol1". |

The transmitter/receiver A which has received the
above~described extended communication address map executes no
process operatio;.x in accordance with the algorithm (Ald) .

As a consequence, the state shown in Fig. 16 is not
chahged. |

Another example will now be explained. It is now assumed
that as shown in Fig. 19, 4 transmitters/receivers connected to
a physical transfer path-define a line-shaped transfer path having
a length of 4. The line-shaped transfer path is arranged by a
transmitter/receiver A; a transmitter/receiver B; a
transmitter/receiver C; and also a transmitter/receiver D in the
order of the alignment. As to the extended communication address

maps of these transmitters/receivers, the following addresses are
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defined: As to the transmitter/receiver A, the own machine
addi'ess is "01"; the counter party address 1 is ';02"; the counter
party address 2 is an unconfirmed address "FF"; and the termination
address is "04"'. As to the transmitter/receiver B, the own
machine address is "02"; the counter party address 1 is "01"; the
countér party address 2 is "03"; and the termination address is

"02". As to the transmitter/receiver C, the own machine address

- is "03"; the counter party address 1 is "02"; the counter party

address 2 is "04"; and the termination address is "03". As to
the transmitter/receiver D, the 6wn machine address is "04"; the
counter party address 1 is "03"; the counter party address 2 is
an unconfirmed address "FF"; and the terminétion address is "01".

It is now assumed that the transmitter/receiver B is
disconnected from this line-shaped transfer path having the
length of 4. This state is shown in Fig. 20.

In accordance with the algorithm (a2), the
transmitter/receiver A transmits the communication address map
of the own machine to the counter party address "02". Since the
transmitter/receiver of the address "02" is not present on the
physical transfer path, the transmitter/receiver A changes the
extended - communication address map of the own machine in
accordance with the algorithm (A6), and then the own machine
address is "01"; the counter party address 1 is an unconfirmed
address "FF"; the counter party address 2 is an unconfirmed address

"FF"; and the termination address is "01".
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Also, in accordance with the algorithm (A2), the
transmitter/receiver C transmits the communication address map
of the own machine to the counter party address ."02", and als_o
the transmitter/receiver D. Since the transmitter/receiver of
the address "02" is not present on the physical transfer patli,
the transmitter/receiver C changes the extended co'mmuni.cation
address map of the own machine in accordance with I'l:;he algorithm
(A6), and then the own machine address is "03"; the counter party
address 1 is an unconfirmed address "FF"; the counter party address
2 is an unconfirmed address "FF"; and the termination address is
"03". This state is indicated in Fig. 21.

The transmitter/receiver D transmits the communication

~ address map of the own machine to the transmitter/receiver C in

accordance with the algorithm (A2). Since two counter party
addresses of the transmitter/receiver C are unconfirmed addresses
"FF", the transmitter/receiver D does not receive a presence
confirmation signal. As a result, in accordance with the algorithm
(A6), the extended communication address map of the
transmitter/receiver D is changed, and the own machine address
is "04"; the counter party address 1 is an unconfirmed address
"FF"; the counter party address 2 is an confirmed address "FF";
and also the termination address is "04". This state is indicated -
in Fig. 22.

As explained above, the extended communication address

maps contained in all of the transmitters/receivers are set to
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initial states.

The transmitters/receivers may define the line-shaped
transfer path from this state similar to the previously indicated
example.

In accordance with the algorithm (Al), under the initial
states of the respective transmitters/receivers, two counter
party addresses are unconfirmed addresses, and a termination
address is the own machine address. As a consequence, it is
possible io say such a fact that the extended communication addreés
map under initial state defines a line~shaped transfer path having
a lengthof 1. Since the aigorithms (Al) through (A14) correspond

to such an algorithm for producing an line-'shaped transfer path

"from another line-shaped transfer path, there is no possibility

that a loop-shaped transfer path is defined in a set of.
transmitters/receivers.

Adescriptionwill now be made of a method for distributing
contents data in a set of transmitters/receivers having such a
line-shaped transfer path.

When contents data is transmitted, data (will be' referred
to as an "transmission source address" hereinafter) for
specifying a transmission source of the contents data is added
to the contents data, and then the address-added contents date
is transmitted. Also, after such a transmitter/receiver which
has received the contents data from a physical transfer path other

than the above-described physical transfer path adds the own
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machine address to the contents data as the transmission source
address, this transmitter/receiver transmits the address-added
contents data to another transmitter/receiver defined by two
counter party addresses. When a counter party address is an
unconfirmed address, since a counter ;Sarty transmitter/receiver
is not confirmed, a transmission of contents data is no£ carried
out.

A transmitter/receiver which has received the contents
data transmits the contents data to such a transmitter/receiver
addressed by such a counter party address which is different from
the transmission source address among the counter party addresses

with reference to a communication address map. At this time, the

" first-mentioned transmitter/receiver adds the address of the own

machine as the transmission source to the contents data, and then
transmits the address-added contents data to the last-mentioned
transmitter/receiver.

In such a case that a transmitter/receiver has received

‘contents data and counter party addresses of a communication

address map thereof are both a transmission source address and
an unconfirmed address, this transmitter/receiver does not
transmit the contents data.

As a result, the contents data are distributed to all of
the transmitters/receivers.

Conventiohally, while managing the arrangement of the

transmitters/receivers on the data transfer operatioﬁ, the
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management result is required to be set to the respecti\ie
transmitters/receivers. However, when such a contents data
distributing method of the present invention is employed, if the
transmitters/receivers are physically connected to the physical
transfer path, then the data transfer sequence qf these
transmitters/receivers is automatically formed, so that the data
can be automatically distributed.

EMBODIMENT 5

An embodiment 5 of the present invention will now be
explained. Eéch of transmitters/receivers contains an internal
address used to specify a trénsmitting/receiving unit. This

internal address is set in such a mannei' that the internal

“addresses of all of the transmitters/receivers which perform data

communications éré not doubled. A transmitter/receiver
addresses a desirable transmitter/receiver by using this internal
address so as to execute a data communication. Also, each of these
transmitters/receivers owns the éxtended communication address
map as explained in the embodiment 4. 'Furthermore; as to a
communication address map, 14 sorts of algorithms (Al to Al4)
represented in the embodiment 4 are defined.
A set of such transmitters/receivers defines the
line-shaped transfer path as indicated in the embodiment 4.
| While utilizing the extended communication address map
for defining such a line-shaped transfer path, a description will

now be made of a method for acquiring information about a
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transmitter/receiver written in a scheduled transfer destination
database used to transfer contents data.

When a transmitter/receiver X forms a scheduled transfer

~destination database, the transmitter/receiver X transmits a

database preparation file to such a transmitter/receiver
indicated by a counter party address 1 of a communication address
map owned in the transmitter/receiver X. The database
preparation file is equal to a text file on which one line of the
own machine address of the transmitter/receiver X is written.

The transmittexr/receiver which has received the database
preparation file sent from the transmitter/receiver reads out the

first line of the database preparation filé, and when this read

"address is different from the own machine address, this

trahsmitter/receiver adds the own machine address to a final line
of this database preparation file. The transmitter/receiver
transmits this address-added database preparation file to such
a transmitter/receiver which is not described in the database
preparation file _émong the counter party addresses of the
communication address map contained in the own machine.

The transmitter/receiver which has received the database
preparation file sent from the transmitter/receiver reads out the
first line of the database preparation file, and when this read
address is different from the own machine address, this
transmitter/receiver adds the own machine address to a final line

of this database preparation file. 1In the case that in this
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database preparation file, one of the counter party addresses of
the communication address map contained in the own machine is an
unconfirmed address, and the other of the counter party addresses
thereof is described in the database preparation file, the
database preparation file is transmitted to such a
transmitter/receiver which is addressed by a termination address.

The transmitter/receiver which has received the database
preparation file sent from the transmitter/receiver reads out the
first line of the database preparation file, and when this read
address is equal to the own machine address, the address data
described in the database preparation file will constitute such

an address of a transmitter/receiver described in a scheduled

"transfer destination database.

Conventionally, while managing the arrangement of the
transmitters/receivers on the data transfer operation, the
management result is required to be set to the respective
transmitters/receivers, and also the transfer means must be set
to the respective transmitters/receivers. However, when such a
contents data distributing method of the present invention is
émploye’d, if the transmitters/receivers are physically connected
to the physical transfer path, then the data transfer sequence
of these transmitters/receivers is antomatically formed, so that
the data can be automatically distributed. Also, the transfer
database can be automatically produced by using this

automatically set arrangement information.
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EMBODIMENT 6

Next, an embodiment 6 of the present invention will now
be explained. When a transmitter/receiver acquires new contents
data, this transmitter/receiver transmits a name of a
transmitter/receiver to. all of the transmitters/receivers
connected to a physical transfer path in connection with a name
of contents data. When a transmitter/receiver which has received
this transmission does not contain the relevant contents data in
the own machine, this transmitter/rece:i_.ver requests the
transmission source transmitter/receiver to transmit the
contents data. The transmii:ter/receiver which has received the

transmission request transmits the contents data to such a

" transmitter/receiver which firstly issues the transmission

request.

After the contents data has been transmitted, the
transmitter/receiver again transmits | a name of a
transmitter/receiver to all of these transmitters/receivers in
connection with a name of contents data, and repeatedly transfers
the contents data. When there is no résponse with respect to the
request related to both the name of the transmitter/receiver and
the name of the contents data, the transmitter/receiver stops the
contents data transfer 6peration.

Conventionally, the data transfer sequence is required
to be set to the respective transmitters/receivers. However,

when such a method is employed, the data can be automatically
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transferred.

EMBODIMENT 7

Next, an embodiment 7 of the present invention will now
be explained. When a transmitter/receiver acquires new contents
data to which a scheduled transfer destination database is not
attached, this i:ransmitter/receiver transmits a name of a

transmitter/receiver to all of the transmitters/receivers

‘connected to a physical transfer path in connection with a name

of contents data. When a transmitter/receiver which has received
this transmission does not contain the relevant contents data in
the own. machine, this transmitter/receiver requests the

transmission source transmitter/receiver to transmit the

"contents data. The transmitter/receiver which has received this

transmission request forms a scheduled transfer destination
database in which the transmitter/receiver which has issued the
transfer request is set as a data transfer destination. While
using this scheduled -transfer destination database, the
transmitter/receiver commences the transfer operations of both
the scheduled transfer destination database and the contents
data.

Conventionally, the data transfer sequence is required
to be set to the respective transmitters/receivers. However,
when such a method is employed, the data can be automatically
transferred.

Since the present invention is accomplished by employing
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the above-described arrangements, the following effects can be
achieved.

The artificial actions related to the data transfer
operation can be reduced. Also, while the respective
transmitters/receivers utilize  the scheduled ' transfer
destination database in the process operation for transferring

the data, these transmitters/receivers can effectively use the

task process operation required to transfer the data, and also

the data transfer lines.

Also, the data can be automatically transferred.

Also, since the transmission paths are radially enlarged,
the data can be transferred to all of the trénsmitters/receivers
in a high efficiency.

Also, since the data is transferred in response to the
load state on the data reception side, when the
transmitter/receiver on the counter party side cannot allow to

share the process time for transferring the data, the data can

" be automatically transferred after other task process operation

is accomplished.

Also, the respective transmitters/receivers can secure
the information about the transmitter/receiver connected to the
physicél transfer  path by using the featured
transmitting/receiving unit, and can automatically produce the
scheduled transfer destination database by using this

information.
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Also, the respective transmitters/receivers can
automatically form the scheduled transfer destination database
by using the data managing information of other
transmitters/receivers.

Also, the respective transmitters/receivers can secure
the information about the t;ansmitter/receivér connected to the
physical transfer path by using the featured
transmitting/receiving unit, can acquire the data managing
information of other transmitters/receivers by using this
information, and further can automatically produce the scheduled
transfer destination database by using this information.

Also, the respective transmitters/receivers can secure

" the information about the transmitter/receiver connected to the

physical transfer éath by using the featured
transmitting/receiving unit, and can automatically transfer the
data.

Also, the fespective transmitters/receivers can
automatically transfer the data by using the data managing
information of other transmitters/receivers.

Also, the respective transmitters/receivers can secure
the information about the transmitter/receiver connected to the
physical transfer | path by using the featured
transmitting/receiving unit, and can acquire the data managing
information 6f other transmitters/receivers by using this

information, and further can automatically transfer the data by
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Also, the respective transmitters/receivers can secure
the information about the transmitter/receiver connected to the
physical transfer path by using the communication address map,

and can automatically transfer the data by using this information.
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WHAT IS CLATMED IS:
1. A data transfer method comprising the steps of:

adding a database of a transfer-~scheduled
transmitter/receiver (will be referred to as a "scheduled
transfer de'stination database" hereinafter) to data ﬁhen the data
is transferied; and

transferring the added data.

2. A data transfer method comprising the steps of:

when data is received by a transmitter/receiver for

. adding a scheduled transfer destination database to data to

thereby transfer the database-added data, describing such a fact

" that the scheduled transfer destination database has already been

received by the transmitter/receiver;

selecting an arbitrary transmitter/receiver from such

~transmitters/receivers which have not yet received the data

within transmitters/receivers described in the scheduled
transfer destination database;

adding the scheduled transfer destination database to the
data; and

transferring the database-added data to the selected

transmitter/receiver.

3. A data transfer method comprising the steps of:

when data is received by a transmitter/receiver for
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adding a scheduled transfer destination database to data to
thereby transfer the database-added data, deleting the
description of the transmitter/receiver from the scheduled
transfer destination database;

subdividing the scheduled transfer destination database
into 2 databases or more;

selecting one transmitter/receiver from the subdivided
scheduled transfer destination databases; i

adding the subdivided scheduled transfer destination
database containing the description of the transmitter/receiver
to the data; and

transferring the database-added data to the selected

"transmitters/receivers.

4. A data transfer method for adding a scheduled
transfer destination database to data to thereby transfer the
database-added data, wherein:

a transmission-source transmitter/receiver which has
determined a transfer-destination transmitter/receiver in
accordance with the scheduled transfer destination database
transmits a transfer preparation signal to the transfer-
destination transmitter/receiver before transferring the data;

in the case that a load state of the transfer-destination
transmitter/receiver is available for the data transfer operation,

the transfer-destination transmitter/receiver +transmits a
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transfer _preparation completion signal to the transmission-
source transmitter/receiver;

the transmission-source transmitter/receiver which has
received the transfer preparation completion signal commences the
data transfer operation;

in the case that a load state of the transfer-destination
transmitter/teceiver is not available for the data transfer
operation, the transfer-destination transmitter/receiver
transmits a transfer preparation incompletion signal; and

the transmission-source transmitter/receiver which has
received the transfer preparation incompletion signal repeatedly

performs the above sequential operation after determining another

" transfer-destination transmitter/receiver from the scheduled .

15

20

25

transfer destination database.

5. In adata transfer method performed by a plurality
of transmitters/receivers, a method for forming a scheduled
transfer destination database wherein a transmitting/receiving
unit satisfies the following 4 conditions:

condition 1: two transmitters/receivers among the
transmitters/receivers for transferring data specify only one
transmitters/receivers;

condition 2: a transmitter/receiver except for the two
traﬁsmitters /receivers specifies only two

transmitters/receivers;
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condition 3: a set of transmitters/receivers does not own
a loop-shaped transfer path; and

condition 4: a scheduled transfer destination database
is formed by using a transmitting/receiving unit satisfying the

condition 1, the'condition 2, and the condition 3.

6.. In a data transfer method performed by a plurality
of transmitters/receivers, a scheduled transfer destination
database forming method wherein:

a transmitter/receiver which has received new data
transmits information saved in the new data to the respective
transmitters/receivers present in a systém;

when such a transmitter/receiver which has received the
saved information does not intérnally save data corresponding to
the saved information, the transmitter/receiver requests a
transmission-source transmitter/receiver to transfer data; and

the transmission-source transmitter/receiver forms .a
database of the transmitter/receiver which has issued the

request.

7. . Inadata transfer method performed by a plurality

~of transmitters/receivers, a method for forming a scheduled

transfer destination database forming method wherein a
transmitting/receiving unit satisfies the following 5

conditions:
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condition 1l: two transmitters/receivers among the
transmitters/receivers for transferring data specify only one
transmitters/receivers;

condition 2: a transmitter/receiver except for the two
transmitters/receivers specifies only two
transmitters/receivers;

condition 3: a set of transmitters/receivers does not own
a loop-shaped transfer path;

condition 4: a transmitting/receiving unit of ali of the
transmitters/receivers is specified by using a
transmitting/receiving unit satisfying the condition 1, the
condition 2, and the condition 3; and | |

condition 5: a transmitter/receiver which has received
new data transmits information saved in the new data to all of
the transmitters/receivers by using information which specifies
the transmitting/receiving unit of all of the
transmitters/receivers; when such a transmitter/receiver which
has received the saved information does not internally save data
corresponding to the saved information, the transmitter/receiver
requests a transmission-source transmitter/receiver to transfer

data; and the transmission-source transmitter/receiver forms a

scheduled transfer destination database having as a transfer

destination the transmitter/receiver which has issued the

request.
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8. . In a system comprising a plurality of
transmitters/receivers, a data transfer method wherein each pf
the transmitters/receivers satisfies the following 2 conditions:

condition 1: two transmitters/receivers contained in the
system specify only one transmitter/receiver to thereby transfer
déta; and

condition 2: a transmitter/receiver except for the two
transmitters/receivers specifies only two.

transmitters/receivers to thereby transfer data.

9. In a system comprising a plurality of
transmitters/receivers, a data transfer méthod wherein:

a transmitter/receiver which has received new data
transmits information saved in the new data to the respective
transmitter/receivers present in the system; and

when such a transmitter/receiver which has received the
savéd information does not internally save data corresponding to
the saved information, the transmitter/receiver requests a

transmission-source transmitter/receiver to transfer data.

10. In a system comprising a plu:ality -of
transmitters/receivers, a data transfer method wherein each
of the transmitters/receivers satisfies the fdllowing 4
conditions:

condition 1: two transmitters/receivers contained in the
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system own a transmitting/receiving unit which specify only one
transmitter/receiver;

condition 2: a transmitter/receiver except for the two
transmitters/receivers owns a transmitting/receiving unit which
specifies only two transmitters/receivers;

condition 3: a transmitting/receiving unit of all of the
transmitters/receivers is specified by using a
transmitting/receiving unit satisfying the condition 1 and the
condition 2; and

condition 4: a transmitter/receiver which has received
new data transmits information saved in the new data to the
respecfive transmitters/receivers'present.in a system;

when such a transmitter/receiver which has received the
saved information does not internally save data corresponding to
the saved information, the transmitter/receiver requests -a
transmission-source transmitter/receiver to transfer data, and

transfers the data in response to the transfer request.

11. In a system comprising a plurality of
transmitters/receivers,a data transfer method wherein each
of the transmitters/receivers owns an extended commhhication
address map satisfying the following 14 conditions, and a
transmitter/receiver is specified by using the extended
communication address map: |

condition 1: under initial state of a
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transmitter/receiver, a communication address map owns two
unconfirmed addresses;

condition 2: the transmittér/receiver transmits the
cbmmunication addressmap in a predetermin_ed time interval to such
a transmitter/receiver addressed by a counter party address of
the communication address map;

condition 3: in a case that an own ﬁ\achine address saved
in the communication address map is present in a counter party
address of the communication address map of the own machine, the
transmitter/receiver .which has received the communication
address map’ltransmits a signal (will be referred to as a "presence
confirmation signal" .hereinafter) indicative of presence

" containing information of the own machine address to a

transmitter/receiver addressed by the own machine address of the
received communication address map;

condition 4: in a case that an own machine addfess saved
in the communication address map is not present in a counter party
address of the communication address map of the own machine, the
transmitter/receiver which has received the communication
address map changes the two counter party addresses of the own
machine into unconfirmed addresses, and changes a termination
address into the own machine address;

condition 5: a transmitter/receiv_er that after having
transmitted the communication address map, receives the presence

confirmation signals sent from all of the transmitters/receivers
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addressed by the counter party addresses and for transmitting the
communication address maps within a predetermined time period
executes no process operation;

condition 6: a transmitter/receiver that after having
transmitted the communication address map, does not receive the
presence confirmation signals sent from all of the
transmitters/receivers addressed by the counter party addresses
and for transmitting the communication address maps within a
predetermined time period changes the two counter party addresses
of the own machine into unconfirmed addresses, and changes the
termination address into the own machine address;

condition 7: a transmitter/receiver having an

‘unconfirmed address is brought into a waiting state for a

predetermined time period by using the random number, and
thereafter transmits an extended communication address map
contained in the own machine to all of the transmitters/ receivers;

condition 8: in a case that a transmitter/receiver
containing a communication address map having a confirmed address
receives the extended communication address map executes no
process operation;

condition 9: in a case that a transmitter/receiver

-containing a communication address map having an unconfirmed

address receives the extended communication address map, the
transmitter/receiver writes the own machine address of the

received extended communication address map into a counter party
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address for describing thereon the unconfirmed address of the
extended communication address map of the own machine, and
transmits the extended communication address map to the own
machine address of the received extended communication address

map, wherein the communication address map of the own machine is

. not changed, and when there are two unconfirmed addresses of the

extended communication address map of the own machine, the
transmitter/receiver executes the above operations with respect
to one of the two unconfirmed addresses;

condition 10: a transmitter/receiver which has
transmitted an extended communication address map and thereafter

receives the extended communication address map confirms a

" termination address of the received extended communication

address map, and if the termination address is equal to the own
machine address, then the transmitter/receiver executes no
process operation;

condition 1l: a transmitter/receiver which has
transmitted an extended communication address map and thereafter
receives the extended communication address map confirms a
transmission address of the received extended communication
address map if a termination address of the received extended
communication address map is not equal to tﬁe own machine address,
and when the own machine address is described in the transinission
address, the transmitter/receiver describes the own machine of

the received communication address map in the counter party
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address on which the unconfirmed address of the communication
address map contained in the own machine is described, and further
transmits an extended communication map using the changed
communication address map to the own machine address of the
received communication address, transmits to .a
transmitter/receiver described in the termination address map of
the own machine, such a termination address of the received
extended communication address map after having transmitted the
extended communication map, and  thereafter, changes the
termination address map into the own machine address, wherein when
there are two unconfirmed addresses of the extended communication

address map of the own machine, the transmitter/receiver executes

- the above operations with respect to one of the two unconfirmed

addresses;

condition 12: a; transmitter/receiver which has received
a termination address changes the content of the termination
address map of the own machine into the received termination
addréss;

condition 13: a transmitter/receiver that after the
extended communication address map has been received, the
extended communica_tion address map is transmitted, and then again
receives the extended communication address map compares the
received extended communication address map with the
previously-received extended communication address map, and

executes no process operation when the extended communication
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address maps own the same contents with each other, whereas the
transmitter/receiver follows. the condition 11 when the extended
communication address maps own different contents from each
other; and

condition 14: in a case that after having transmitted the
communication address map, a transmitter/receiver does not
receive a communication address map within a predetermined time
period, the transmitter/receiver discards such information on
which the transmission of the communication address map is

recorded.
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