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SYSTEM FOR AUTOMATICALLY
CONNECTING PORTABLE DEVICE TO
NETWORK USING NETWORK
ENVIRONMENT INFORMATION
INCLUDING DOMAIN NAME OF NAMING
DEVICE AND COMMUNITY NAME OF
NETWORK MANAGEMENT PROTOCOL

This application is a continuation of application Ser. No.
08/274,746, filed Jul. 14, 1994, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to information
networks, and more particularly to a method for automati-
cally setting address information and network environment
information necessary for a device to operate under prede-
termined network environment such as TCP/IP
(Transmission Control Protocol/Internet Protocol) when
such a device is newly joined or moved from a position to
another position. Further, the present invention is concerned
with a system using the above method.

Recently, personal computers of the laptop type or note-
book type, UNIX computers and network devices such as
relays have been down-sized and reduced in weight. As the
number of such portable devices increases, it is increasingly
required to connect portable devices to a network at a
destination and easily utilize the devices. Hereinafter, the
term “network at a destination” means a network which has
a network number or a sub-network number different from
that of a network to which the devices were originally
connected. Hereinafter, such a network is also referred to as
a sub-net.

In order to enable the portable device at the destination,
it is necessary to reset address information and network
environment information concerning the sub-net at the des-
tination to the above portable device. When a large number
of portable devices are newly joined in a network, it is
necessary to set the following information to each of the
portable devices. The information to be set in each of the
portable device includes an IP address and a host name
(device name), which is some information contained in the
address information. The portable devices have different
values of the IP address and different values of the host
name. Further, the above information includes other infor-
mation items contained in the address information, the other
information items including an IP address of a default
gateway, sub-net mask information and so on. The values of
the other information items contained in the address infor-
mation depend on the network management method, and
may be the same as each other with respect to all the portable
devices. Furthermore, the above information to be set in
each of the newly joined portable device includes network
environment information including the domain name of a
naming device (name server), a community name of an
SNMP (Simple Network Management Protocol) and so on.
The values of the network environment information depend
on the network management method and may be the same as
each other with respect to all the portable devices.

2. Description of the Prior Art

In the prior art, in order to move a portable device from
a sub-net to another sub-net and enable the user to the
portable device connected to the sub-net at the destination,
it is required that the user asks a network management
person about the address information and the network envi-
ronment information and sets the received information to the
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portable device for himself or herself. Further, in order for
the portable device at the destination to take place a com-
munication with another device (for example, a business
device which stores general databases and files), it is nec-
essary to change the correspondence between the IP address
and host name of the portable device moved to the
destination, the above correspondence being stored in the
above business device. If the correspondence between the IP
address and the host name are shared in the network, it is
necessary to change the correspondence between the IP
address and host name of the portable device moved to the
destination, the above correspondence being managed by a
name server.

When a large number of devices are newly introduced into
the network, it is necessary for a system engineer to set the
address information and the network environment informa-
tion to these devices.

It can be seen from the above that conventionally, it is
necessary for the use or the system engineer to correctly set
many items of address information and network environ-
ment information.

Hence, the conventional method has a disadvantage in
that it takes a long time to complete the setting operation by
the user or the system engineer in order to enable the
portable devices on the PCP/IP network and a disadvantage
in that a malfunction may occur due to errors in the manual
setting. If the address information is mistakenly set, the
network may be confused. The devices on the TCP/IP
network cannot operate only by acquiring the IP address if
any manual setting is not performed. Regarding the host
name, it is necessary to made the host name specifically
assigned to the network correspond to the IP address and set
the other address information items and the environment
information to the devices.

SUMMARY OF THE INVENTION

It is a general object of the present invention to provide a
method for automatically setting address information and
network environment information to a device connected to
a network in which the above disadvantages are eliminated.

A more specific object of the present invention is to
provide a method for automatically setting address informa-
tion and network environment information to a device
connected to a network in which address information and
network environment information are integrally managed by
a setting device, which makes matching among the values of
the address information and network environment informa-
tion and sends the above information to a setting request
device in response to a request therefrom, so that the address
information and the network environment information can
be automatically set to the setting request device rather than
the manual setting by the user or the system engineer and the
setting request device can operate on a predetermined net-
work protocol such as the TCP/IP.

The above objects of the present invention are achieved
by a method for automatically address information and
network environment information in networks mutually
connectable to each other under a predetermined protocol
network environment, the method comprising:

(a) managing, in a setting device connected to one of the
networks, address information and network environ-
ment information used for each device connected on of
the networks to operate under the predetermined pro-
tocol network environment;

(b) sending, from a setting-needed device moved from
one of the networks to another network or newly joined
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to one of the networks, a request message for request-
ing address information and network environment
information to the setting device;

(¢) making, in the setting device, a correspondence
between a device name of the setting-needed device
and a network address of the setting-needed device and
sending back a reply message to the setting-needed
device from the setting device, the reply message in
order to send the address information containing the
device name and the network address of the setting-
needed device and the network environment informa-
tion; and

(d) storing, in the setting-needed device, the address
information and the network environment information
sent from the setting device, so that the setting-needed
device can operate under the predetermined network
environment.

Another object of the present invention is to provide a

system using the above method.

This object of the present invention is achieved by a
system for automatically address information and network
environment information in networks mutually connectable
to each other under a predetermined protocol network
environment, the system comprising:

first means for managing, in a setting device connected to
one of the networks, address information and network
environment information used for each device con-
nected on of the networks to operate under the prede-
termined protocol network environment;

second means for sending, from a device moved from one
of the networks to another network or newly joined to
one of the networks, a request message for requesting
address information and network environment infor-
mation to the setting device;

third means for making, in the setting device, a corre-
spondence between a device name of the setting-
needed device and a network address of the setting-
needed device and sending back a reply message to the
setting-needed device from the setting device, the reply
message in order to send the address information
containing the device name and the network address of
the setting-needed device and the network environment
information; and

fourth means for storing, in the setting-needed device, the
address information and the network environment
information sent from the setting device, so that the
setting-needed device can operate under the predeter-
mined network environment.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present
invention will become more apparent from the following
detailed description when read in conjunction with the
accompanying drawings, in which:

FIGS. 1A and 1B are diagrams for explaining the prin-
ciple of the present invention;

FIGS. 2A, 2B, 2C, 2D, 2E and 2F are sequence diagrams
of operations according to an embodiment of the present
invention;

FIG. 3 is a diagram of a format of messages used in the
embodiment of the present invention;

FIG. 4 is a diagram of a database managed by a setting
device shown in FIGS. 1A and 1B;

FIG. 5 is a diagram of a correspondence table managed by
a name server shown in FIGS. 1A and 1B;
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FIGS. 6, 7 and 8 are flowcharts of the operations of the
embodiment of the present invention;

FIG. 9 is a block diagram of a portable device, a setting
device, a business device and a name server shown in FIGS.
1A and 1B; and

FIG. 10 is a block diagram of a relay device shown in
FIGS. 1A and 1B.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1A and 1B are respectively diagrams of network
systems used to explain the principle of the present inven-
tion. FIG. 1A shows that a portable device connected to one
sub-net is moved to another sub-net. FIG. 1B shows a
plurality of portable devices are newly joined in sub-nets.

The network systems shown in FIGS. 1A and 1B include
a frame network including relay devices 3 and a plurality of
local area networks 6 functioning as sub-nets. The networks
6 are connected to the frame network via the relay devices,
and make it possible for the networks 6 to communicate with
each other under the TCP/IP network environment. FIG. 1A
shows that a setting-needed device (a device operating under
the TCP/IP environment is called a host device) 1, which is
a portable device, is moved from one network 6 to another
network 6. FIG. 1B shows that a plurality of setting-needed
devices, which are portable devices, are newly joined to the
networks 6. Each of the network systems shown in FIGS. 1A
and 1B has a setting device 4, which integrally manage
address information and network environment information
and assigns the above information to the setting-needed
devices 1 and 2 and notifies these derives of the information.
The network system shown in FIG. 1A has a business device
5, which performs business communications with the
setting-needed device 1. Name servers 7, which are con-
nected to respective networks 6 shown in FIG. 1A, integrally
manage the correspondence between the IP address and the
host name (device name) on the network.

In the network system shown in FIG. 1A, the portable
device 1 is moved from one network 6 to another network
6 and functions as a setting-needed device. The setting-
needed device 1 sends the setting device 4 to a message
(configuration request: CONFIG req) for requesting address
information and network information. The setting device 4
receives the above message and makes the one-by-one
correspondence between the host name of the setting-needed
device 1 and the IP address thereof on the network. Then, the
setting device 4 sends back a reply message (configuration
reply: CONFIG reply) to the setting-needed device 1. Then,
the address information and the network environment infor-
mation are sent to the setting-needed device 1 and are
automatically set thereto.

In the network shown in FIG. 1B, the setting-needed
devices 2 sends the setting device 4 the messages (CONFIG
req) for requesting address information and network envi-
ronment information. The setting device 4 makes the one-
by-one correspondence between the host name and IP
address of each of the setting-needed devices 2 on the
network. Then, the setting device 4 returns reply messages
(CONFIG reply) to the setting-needed devices 2.

In the above-mentioned manner, the information neces-
sary to use the TCP/IP network environment is automatically
given to each of the setting-needed devices 1 and 2 directly
or via the relay devices 3. Hence, the manual setting
operation is no longer needed. It is possible to provide the
setting device 4 with an interface for releasing (removing)
the above necessary information if each of the setting-
needed devices 1 and 2 does not need the information any
more.
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When each of the setting-needed devices 1 and 2 notifies,
in a message, the setting device 4 of the host name which
each of the setting-needed devices 1 requests to use, the
setting device 4 confirms the host name and makes the
correspondence between the assigned IP address and the
above host name. Hence, each of the setting-needed devices
1 and 2 is capable of using a desired host name.

It is possible to provide each of the setting-needed devices
1 and 2 with a function of containing a notification in the
message to be sent to the setting device 4, said notification
indicating whether another device is allowed to use, after a
predetermined time, the value of the IP address assigned to
the setting-needed device which issues the above notifica-
tion or is inhibited from using the above value of the IP
address. Thereby, it is possible to exclusively assign the
particular value of the IP address.

The network formation shown in FIGS. 1A and 1B is of
a bus type LAN. However, it is possible to employ another
type of the network formation, such as a star type LAN or
a ring type LAN. Further, it is not limited to use of wire
cables. For example, the LAN may employ wireless com-
munications.

A description will be now given, with reference to FIGS.
1A and 1B and other figures, of an embodiment of the
present invention.

Each of the setting-needed devices 1 and 2 sends the
setting device 4 the message (CONFIG req) for requesting
address information and network information necessary for
the devices 1 and 2 to operate on the network. For example,
each of the setting-needed devices 1 and 2 broadcasts the
above message to the network. In response to the above
request, the setting device 4 sends each of the setting-needed
devices 1 and 2 to the address information and the network
environment information together with the reply message
(CONFIG reply).

The message used to request the address information and
network information is formatted so that the host name
which each of the setting-needed devices 1 and 2 requests to
use can be specified. Hence, the host name which was
previously used in the network 6 by the setting-needed
device 1 can be used in the destination network 6. It is also
possible to assign the setting-needed device 2 a particular
host name. It will be noted that each setting-needed device
is called host.

The setting device 4 asks the name server 7 about the IP
address and the host name which are some items of the
address information sent to the setting device 4 so that the
one-by-one correspondence between the IP address and the
host name can be established on the network. In the case
where the one-by-one correspondence has been established,
the setting device 4 asks the associated name server 7, if
necessary. Hence, it becomes possible for other devices such
as the business device 5 to recognize the new correspon-
dence between the IP address and the host name. The name
servers 7, provided in the respective networks 6, manages
the correspondence between the IP address and the host
name. The host name is formed by a character sequence
containing arbitrary alphabets and/or numerals.

The setting-needed device 1 can request the setting device
4 to exclusively assign the IP address and the host name to
its own when sending the information request message
(CONFIG req) to the setting device 4. In response to the
above request, the setting device 1 inhibits the requested IP
address and the host name from being assigned to another
device. If the request for the exclusive use is not issued, the
setting device 1 allows the requested IP address and the host
name to be used by another device.
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When the setting-needed device 1 needs the IP address
and the host name no longer at the time of movement, the
setting-needed device 1 sends the setting device 4 a message
(REMOVE req) for notifying the setting device 4 of remov-
ing (release) of the above IP address and the host name. In
receipt of the above message, the setting device 4 sends the
setting-needed device 1 a message (REMOVE reply) indi-
cating that the requested removing is successful. After a
predetermined time, the setting device 4 can assign the
removed IP address or the host name to another device.

In the case where the setting-needed device 1 connected
to a network 6 has requested exclusive use of the IP address
and the host name at the time of sending the information
request message to the setting device 4, if the above setting-
needed device 1 is detached from the above network 6 and
is connected thereto again, the setting-needed device 1 can
send the setting device 4 a message (CHECK req) for
requesting confirmation of use of the above IP address and
the host name. The setting device 4 can deal with the above
message (CHECK req) more easily than the information
request message (CONFIG req). In order to send the setting-
needed device 1 confirmation of use of the IP address and the
host name, the setting device 4 sends back a reply message
(CHECK reply) to the setting-needed device 1.

Each of the setting-needed devices 1 and 2 sends the
messages by setting, in the messages CONFIG req and
CHECK request, broadcast addresses receivable by all
devices connected to the networks 6 as a physical address
and the IP address. In a case where the setting-needed device
1 or 2 is connected to a network 6 different from the network
6 to which the setting device 4 is connected, the relay device
or devices 3 located therebetween pass the broadcast
addresses. The setting-needed devices 1 and 2 do not know
their own IP addresses at this time, the receivable IP
addresses are only the broadcast addresses.

Each of the relay devices 3 transfers the received infor-
mation request message to the setting device 4 in order to
make the information request message output from each of
the setting-needed devices 1 and 2 reach the setting device
4. Further, each of the relay devices 3 sets, as IP addresses,
broadcast addresses to the reply messages addressed to the
setting-needed devices 1 and 2 received from the setting
device 4, and outputs the networks 6. It is not required that
each of the relay devices 3 is a device that directly connects
networks together. Of course, it is possible to use the relay
devices which directly connect the network 6 together.

FIG. 2A shows a CONFIG req/CONFIG reply commu-
nications sequence used when the setting-needed device 1 or
2 is connected to the same network as the setting device 4.
FIG. 2B shows a CONFIG req/CONFIG reply communica-
tions sequence used when the setting-needed device 1 or 2
is connected to a different network to which the setting
device 4 is connected. FIG. 2C shows a REMOVE req/
REMOVE reply communications sequence used when the
setting-needed device 1 or 2 is connected to the same
network as the setting device 4. FIG. 2D shows a REMOVE
req/REMOVE reply communications sequence used when
the setting-needed device 1 or 2 is connected to a different
network to which the setting device 4 is connected. FIG. 2E
shows a CHECK req/CHECK reply communications
sequence used when the setting-needed device 1 or 2 is
connected to the same network as the setting device. FIG. 2F
shows a CHECK req/CHECK reply communications
sequence used when the setting-needed device 1 or 2 is
connected to a different network to which the setting device
4 is connected.

FIG. 3 shows an example of the format of the above-
mentioned messages. The format shown in FIG. 3 has a
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maximum of nine fields F1 through F9. More particularly,
the field F1 is used to store information indicating the type
of message. The field F2 is used to store information
concerning whether or not the IP address should be exclu-
sively used. The field F3 is used to store the IP address of the
setting-needed device 1 or 2. The field F3 may be omitted
when the setting-needed device 1 or 2 broadcast the infor-
mation request message. The field F4 is used to store the IP
address of the setting device 4. The field F5 is used to store
the IP address of the relay device 3. The field F6 is used to
store the host name of the setting-needed device 1 or 2. The
field F6 may be omitted. The field F7 is used to store the host
name of the setting device 4. The field F8 is used to store a
password. The field F9 is used to store the network envi-
ronment information which is, for example, the address of
the name server 7, the table of the correspondence between
host name and IP address of another device or the like.

FIG. 4 shows an example of a database (DB) managed by
the setting device 4. The setting device 4 manages the
address information and the network environment informa-
tion necessary for the setting-needed device 1 or 2 to use the
TCP/IP network environment. The information managed by
the setting device 4 includes a MAC (Media Access Control)
address forming a 48-bit physical address, the IP address
consisting of 32 bits, the host name formed by a character
string used to discriminate the hosts (devices connected to
the networks 6) from each other, and an exclusive-use/non-
exclusive use indication indicating whether or not the IP
address and the host name are exclusively used for a
particularly one device. The items of the above information
are managed by the setting device 4 in a table format shown
in FIG. 4. The IP address is made up of the network number
and the host number exclusively assigned in the networks 6
so that the devices have different host numbers.

FIG. 5 shows a correspondence table managed by the
name server 7. The correspondence table shown in FIG. 5 is
also used in the prior art. The name server 7 manages the
correspondence between the IP address and the host name,
and has the function of notifying a device of information
concerning a requested correspondence requested by the
above device.

FIGS. 6, 7 and 8 are flowcharts of processes respectively
performed by the setting device 4 when receiving the
CONFIG req message, the REMOVE req message and
CHECK req message from the setting-needed device 1 or 2.
In FIGS. 6 through 8, the symbol “DB” denotes the address
information of the setting-needed device 1 or 2, such as the
IP address and the host name, the network environment
information and the database indicating the correspondence
between the address information and the network environ-
ment information.

In step (a) shown in FIG. 6, the setting device 4 receives
the CONFIG req message from the setting-needed device 1
or 2. In step (b), the setting device 4 determines whether or
not the host name is specified in the received message. When
it is determined that the host name is specified in the
received message, the setting device 4 proceeds to step (d).
When it is determined that the host name is not specified in
the received message, the setting device 4 assigns an exclu-
sive host name to the setting-needed device of concern, the
exclusive host name being exclusively used in the networks
6. Then, the setting device 4 proceeds to step (h).

In step (d), when the host name is specified in the received
message, the setting device 4 determines whether or not the
specified host name has been registered in the database
managed by the setting device 4. When it is determined that

10

15

20

25

30

35

40

45

55

60

65

8

the specified host name has not been registered in the
database, the setting device 4 proceeds to step (). In step (e),
when the host name has been registered in the database
managed by the setting device 4, the setting device 4
confirms that the device which has registered the host name
is the device which sent the setting device 4 the CONFIG req
message being considered. Then, the setting device 4 pro-
ceeds to step (h).

In step (g), when there is the registered IP address and
host name, the setting device 4 determines that the received
CONFIG req message requests change of the host name, and
changes the host name registered in the database. Then, the
setting device 4 writes the new IP in the database into the
CONFIG reply message and sends it to the setting-needed
device 1 or 2 being considered. Then, the setting device 4
instructs the name server 7 to register therein the correspon-
dence between the new host name and the IP address.

In step (h), the setting device 4 determines whether or not
it is requested to exclusively use the IP address. When the
exclusive use is requested, the setting device 4 proceeds to
step (i). When the non-exclusive use is requested, the setting
device 4 proceeds to step ().

In step (i), if the requested exclusive use is possible, the
setting device 4 assigns the IP address, and writes informa-
tion made to correspond to the specified host name, the
registered host name or newly assigned host name in the
CONFIG reply message, and sends it to the setting-needed
device 1 or 2 being considered. Then the setting device 4
ends the process.

In step (j), if the requested non-exclusive use is possible,
the setting device 4 assigns the IP address, and writes
information made to correspond to the specified host name,
the registered host name or newly assigned host name in the
CONFIG reply message, and sends it to the setting-needed
device 1 or 2 being considered. Further, the setting device 4
registers in the name server 7 the information concerning the
correspondence between the IP address and the host name.

In receipt of the REMOVE req message from the setting-
needed device 1 or 2, the setting device 4 operates in the
sequence shown in FIG. 7. In step (a), the setting device 4
receives the REMOVE req message from the setting-needed
device 1 or 2. In step (b), the setting device 4 searches for
information concerning the setting-needed device 1 or 2 of
concern by using, as key information, the MAC address, the
IP address or the host name. In step (c), if the MAC address,
the IP address and the host name are the same as corre-
sponding those registered in the database, the setting device
4 removes the information, and sends back the REMOVE
reply message to the setting-needed device 1 or 2 of concern.
Further, the setting device 4 requests the name server 7 to
delete information concerning the correspondence between
the IP address and the host name, and ends the process.

In receipt of the CHECK req message from the setting-
needed device 1 or 2, the setting device 4 operates in the
sequence shown in FIG. 8. In step (b), the setting device 4
receives the CHECK req message from the setting-needed
device 1 or 2. In step (b), the setting device 4 searches for
information concerning the setting-needed device 1 or 2 of
concern by using, as key information, the MAC address, the
IP address or the host name. In step (c), if the MAC address,
the IP address and the host name are the same as corre-
sponding those registered in the database, the setting device
4 collects the registered information and sends back the
CHECK reply message to the setting-needed device 1 or 2.
If necessary, the setting device 4 requests the name server 7
to register therein information concerning the performed
confirmation.
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FIG. 9 is a block diagram of each of the structures of the
portable devices 1 and 2, the setting device 4, the business
device 5 and the name server 7 shown in FIGS. 1A and 1B.
Each of these devices is made up of a CPU (Central
Processing Unit) 11, a memory (MEM) 12, a disk storage
device (DISK) 13, a network interface card (I/O card) 14 and
a bus 15. The memory 12 includes a ROM which stores
programs executed by the CPU 11, and a RAM serving as a
work memory of the CPU 11. The network interface card 14
connects the device to the network 6. The disk storage
device 13 of the portable device includes a programmable
ROM stores the address information and the network envi-
ronment information supplied from the setting device 4.

FIG. 10 is a block diagram of the structure of the relay
devices 3 shown in FIGS. 1A and 1B. Each of the relay
devices 3 is made up of a CPU 21, a memory 12, a disk
storage device 23, a network interface card 24, two network
interface cards 24 and 25, and a bus 26. The memory 22
includes a ROM which stores programs executed by the
CPU 21, and a RAM serving as a work memory of the CPU
21. The network interface card 24 connects the relay device
3 to the network 6, and the network interface card 24
connects the relay device 3 to another network connected to
another relay device 3 (in the case shown in FIGS. 1A and
1B) or the network 6 different from the network 6 to which
the network interface card 24 is connected.

According to the present invention, it is possible to
rapidly and correctly perform the setting of the address
information and the network environment information with
respect to portable devices directly if the portable devices
are connected to the same network as the setting device, or
via the relay device or devices if the portable devices are
connected to a network different from the network to which
the setting device is connected. Further, it is possible for the
portable devices to use, even after the movement of the
portable devices, the same host name as that used before the
movement thereof and to operate under the same environ-
ment as the previous environment. Hence, the present inven-
tion greatly contributes to improvements in portability of
devices used in the TCP/IP network and in reductions of the
work of the operator and/or the system engineer.

The present invention is not limited to the specifically
disclosed embodiments, and variations and modifications
may be made without departing from the scope of the
present invention.

What is claimed is:

1. A method for automatically determining address infor-
mation and network environment information in an inter-
network of networks mutually connectable to each other
under a network environment, said internetwork having at
least one setting device, said method comprising:

(2) managing, in said setting device connected to one of
the networks, address information and network envi-
ronment information used for each device connected to
each network to operate under the network
environment, the network environment information
including information unique to each network, includ-
ing protocol information;

(b) sending, from a setting-needed device moved from
one of the networks to another network or newly joined
to one of the networks, a request message for request-
ing address information and network environment
information to said setting device;

(c) establishing, in said setting device, a correspondence
between a host name of the setting-needed device and
a network address of the setting-needed device and
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sending back a reply message to the setting-needed
device from the setting device, the reply message
including the address information containing the host
name and the network address of the setting-needed
device and the network environment information;

(d) storing, in the setting-needed device, the address
information and the network environment information
sent from said setting device, so that the setting-needed
device can operate under the network environment; and

(e) reconfiguring the networks of the internetwork based
on the information stored at step (d) to accommodate
the setting-needed device after being moved from one
of the networks to another one of the networks or newly
joined to one of the networks, wherein said network
environment information includes a domain name of a
naming device and a community name of a network
management protocol.

2. The method of claim 1, wherein:

the step (b) comprises the step of sending the request
message containing a host name to the setting device;
and

the step (¢) comprises the step of:
determining whether or not the host name can be used
to the setting-needed device which sent the request
message in the step (b); and
making the correspondence between the host name and
the network address of the setting-needed device
when the name can be used.
3. The method of claim 1, wherein:

the step (b) comprises the step of containing an exclusive-
use/non-exclusive use information in the request
message, the exclusive-use/non-exclusive use informa-
tion indicating whether or not the network address is
allowed to be used by another device after a predeter-
mined time; and

the step (c¢) comprises the step of assigning the network
address on the basis of the exclusive-use/non-exclusive
use information.

4. A system for automatically determining address infor-
mation and network environment information in networks
mutually connectable to each other under a predetermined
protocol network environment, the system comprising:

first means for managing, in a setting device connected to
one of the networks, address information and network
environment information used for each device con-
nected to one of the networks to operate under the
predetermined protocol network environment;

second means for sending, from a setting-needed device
moved from one of the networks to another network or
newly joined to one of the networks, a request message
for requesting address information and network envi-
ronment information from the setting device;

third means for making, in the setting device, a corre-
spondence between a host name of the setting-needed
device and a network address of the setting-needed
device and sending back a reply message to the setting-
needed device from the setting device, the reply mes-
sage containing address information containing a host
name and a network address of the setting-needed
device and network environment information; and

fourth means for storing, in the setting-needed device, the
address information and the network environment
information sent from the setting device, so that the
setting-needed device can operate under the predeter-
mined network environment, wherein said network
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environment information includes a domain name of a
naming device and a community name of a network
management protocol.

5. The system of claim 1, wherein:

the second means comprises means for sending the
request message containing a host name to the setting
device; and

the third means comprises means for determining whether
or not the host name can be used to the setting-needed
device which sent the request message and for making
the correspondence between the name and the network
address of the setting-needed device when the host
name can be used.

6. The system of claim 4, wherein:

the second means comprises means for containing an
exclusive-use/non-exclusive use information in the
request message, the exclusive-use/non-exclusive use
information indicating whether or not the network
address is allowed to be used by another device after a
predetermined time; and

the third means comprises means for assigning the net-
work address on the basis of the exclusive-use/non-
exclusive use information.

7. A method for automatically determining address infor-
mation and network environment information in sub-
networks of a network wherein the sub-networks are mutu-
ally connectable to each other under a predetermined
protocol, comprising the steps of:

(2) sending a request message from a portable device to
the local manager for address information and network
environment information, the portable device having
been moved from one sub-network to another sub-
network or newly joined to one of the sub-networks;
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(b) making a correspondence in the local manager
between a host name of the portable device and a
network address of the portable device;

(c) sending back a reply message from the local manager
to the portable device containing the host name and the
network address of the portable device as determined in
step (b) and other network information;

(d) storing the address and network environment infor-
mation in the portable device so that the portable device
can operate under the predetermined network
environment, wherein said network environment infor-
mation includes a domain name of a naming device and
a community name of a network management protocol.

8. The method of claim 7, further comprising the step of:

connecting a plurality of sub-networks using gateways.

9. A method for determining identifying information in a

network composed of sub-networks so as to enable the
automatic connection of a portable device to a second
sub-network having been moved from a first sub-network or
newly joined, comprising the steps of:

(a) communicating between a local network manager and
the portable device wherein the local manager makes a
correspondence between a host name of the portable
device and a network address of the portable device and
sends back to the portable device such correspondence
along with other network environment information;

(b) setting the portable device with such environment
information so that the device can operate under a
network environment, wherein said network environ-
ment information includes a domain name of a naming
device and a community name of a network manage-
ment protocol.



