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TRANSFER ROUTES, AND COMPUTER PROGRAM FOR DOING THE SAME 5 BACKGROUND OF
THE INVENTION FIELD OF THE INVENTION The invention relates to a router,
specifically, an apparatus for administrating information about a route
through which data is transmitted, 10 through the use of a tree structure.
The invention relates further to a method of doing the same, and a computer
program for causing a computer to do the same. DESCRIPTION OF THE RELATED
ART In order to transfer packets among networks, a routing table in which
15 information about a route through which data is transmitted is stored in
a tree structure is generally stored in a router or computer. After
connected to a network such as Internet, a router or computer starts
transferring packets in accordance with such a routing table. FIG. 1 is a
block diagram of a conventional router. 20 The router 50 illustrated in
FIG. 1 is comprised of a first routing engine (RE) 10, a second routing
engine (RE) 11, a third routing engine (RE) 12, a demon routing software
core (RS-CORE) 13 which merges routes provided from the first to third
routing engines 10 to 12, and registers the routes into a later mentioned
kernel 14, and a kernel 14 which stores routes provided from the 25 routing
software core 13, into a forwarding route table to thereby carry out
routing control. The first to third routing engines 10, 11 and 12 operate
in accordance with unicast protocols different from one another. The
routing software core (RS-CORE) 13 includes a first tree 10A in    



which a route retrieved by the first routing engine 10 is stored, a second
tree 11A in which a route retrieved by the second routing engine 11 is
stored, a third tree 12A in which a route retrieved by the third routing
engine 12 is stored, and a best route tree 13A in which a best route found
among routes stored in the first to 5 third trees 10A, 11A and 12A is
stored. Hereinbelow is explained an operation of the router 50 with
reference to FIGS. 2 to 6. FIG. 2 illustrates a network structure in which
seven routers A to G are connected to one another through networks R1 to
R8. 10 When the router A transfers packets to the network R8 in the network
structure illustrated in FIG. 2, packets can be transferred through three
routes. In a first route, packets are transferred to the network R8 through
the routers B and E. In a second route, packets are transferred to the
network R8 through the routers C and E. In a third route, packets are
transferred to the network R8 15 through the routers D, F and E. The first
to third routing engines 10 to 12 operate in accordance with routing
protocols different from one another. The first routing engine 10 retrieves
NEXTHOP (B) as a route to a destination, that is, the network R8 in
accordance with a routing protocol S, and stores the route NEXTHOP (B) into
the 20 first tree 10A in the routing software core 13. The second routing
engine 11 retrieves NEXTHOP (C) as a route to a destination, that- is, the
network R8 in accordance with a routing protocol T, and stores the route
NEXTHOP (C) into the second tree 11A in the routing software core 13. The
third routing engine 12 retrieves NEXTHOP (D) as a route to a destination,
that is, the network R8 in 25 accordance with a routing protocol U) and
stores the route NEXTHOP (D) into the third tree 12A in the routing
software core 13. It is assumed hereinbelow that the second routing engine
11 has a highest priority, the first routing engine 10 has a second highest
priority, and the third routing engine 12 has a lowest priority in the
routing software core 13. It 2   is further assumed that the best route
tree 13A initially stares no routes. As illustrated in FIG. 3, when the
first routing engine 10 stores the route NEXTHOP (B) to the network R8,
having been retrieved by the first routing engine 10, into the routing
software core 13, the route NEXTHOP (B) is 5 stored in the first tree 10A
associated with the first routing engine 10. Then, the route NEXTHOP (B) is
stored into the best route tree 13A. Since no routes to the network R8 are
stored in the best route tree 13A, the route NEXTHOP (B) having been
retrieved by the first routing engine 10 is stored into the best route tree
13A without carrying out the later mentioned comparison. The route 10
NEXTHOP (B) is stored further into the kernel 14. As illustrated in FIG. 4)
when the third routing engine 12 stores the route NEXTHOP (D) to the
network R8, having been retrieved by the third routing engine 12, into the
routing software core 13, the route NEXTHOP (D) is stored in the third tree
12A associated with the third routing engine 12. Then, 15 the routing
software core 13 attempts to store the route NEXTHOP (D) into the best
route tree 13A. However, since the route NEXTHOP (B) having been retrieved
by the first routing engine 10 is already stored in the best route tree
13A, the routing software core 13 compares a priority of the third routing
engine 12 to a priority of the first routing engine 10. Since a priority of
the third 20 routing engine 12 is lower than a priority of the first
routing engine 10, the route NEXTHOP (D) having been retrieved by the third
routing engine 12 is not stored into the best route tree 13A. As
illustrated in FIG. 5, when the second routing engine 11 stores the route
NEXTHOP (C) to the network R8, having been retrieved by the second 25
routing engine 11, into the routing software core 13, the route NEXTHOP (C)
is stored in the second tree 11A associated with the second routing engine
11. Then, the routing software core 13 attempts to store the route NEXTHOP
(C) into the best route tree 13A. However, since the route NEXTHOP (B)
having been retrieved by the first routing engine 10 is already stored in
the best route 3   tree 13A, the routing software core 13 compares a
priority of the second routing engine 11 to a priority of the first routing
engine 10. Since a priority of the second routing engine 11 is higher than
a priority of the first routing engine 10, the routing software core 13
removes the route NEXTHOP (B) out of the best 5 route tree 13A, and stores
the route NEXTHOP (C) having been retrieved by the second routing engine
11) into the best route tree 13A as a best route to the network R8. Then,
the route NEXTHOP (B) having been retrieved by the first routing engine 10
is removed out of the kernel 14, and the route NEXTHOP (C) having been
retrieved by the second routing engine 11 is stored into the kernel 14 



10 as a best route to the network R8. Hereinbelow is explained removal of
the route NEXTHOP (C) having been retrieved by the second routing engine
11, out of the best route tree 13A. First, the second tree 11A is retrieved
in order to identify where the route NEXTHOP (C) is stored in the second
tree 11A. Then, as illustrated in 15 FIG. 6) the route NEXTHOP (C) is
removed out of the second tree 11A. Then, the best route tree 13A is
retrieved in order to identify where the route NEXTHOP (C) is stored in the
best route tree 13A. Then) as illustrated in FIG. 6, the route NEXTHOP (C)
is removed out of the best route tree 13A. Since only the route NEXTHOP (C)
having been retrieved by the 20 second routing engine 11 is stored in the
best route tree 13'A, no best route to the network R8 is stored in the best
route tree 13A after removal of the route NEXTHOP (C) out of the best route
tree 13A. Since any best route to the network R8 is no longer stored in the
best route tree 13A) the route NEXTHOP (C) having been retrieved by the
second routing engine 11 is removed out of the 25 kerne114 Thereafter, a
route to the network R8 is retrieved in the first and third trees 10A and
12A associated with the first and third routing engines 10 and 12,
respectively. Then, a route to the network R8 having been found by
retrieval of the first and third trees 10A and 12A is stored into the best
route tree 13A as a 4   new best route. However) the above-mentioned
conventional router 50 illustrated in FIG. 1 is accompanied with a problem
that if a best route to a destination is removed out of the best route tree
13A, it would not be possible to transfer 5 packets to the destination
until a new best route is stored in the best route tree 13A. Accordingly,
if it would take much time to retrieve a new best route and stored it into
the best route tree 13A, packets could not be transferred to the
destination for a long time, resulting in deterioration in reliability of
the router 50. 10 If a best route is retrieved in a huge network, a tree in
which a best route has to be found is also huge. Hence, a route to a
destination has to be retrieved in such a huge tree, and a memory area into
which the retrieved route is to be stored has to be retrieved in the best
route tree 13A. The route is stored into the thus retrieved memory area in
the best route 13A. 15 The above-mentioned conventional router 50
illustrated in FIG. 1 is accompanied with another problem as follows. If a
plurality of routing engines stores routes to a common destination in trees
associated with the routing engines, the routes have to be a11 removed out
of the trees. This results in unnecessarily carrying out steps of storing
the routes to the kernel 14 and 20 removal of the routes out of the kernel
14. For instance) if a route having been retrieved by the second routing
engine 11 and having been stored in the best route tree 13A as a best route
is removed out of the second tree 11A and the best route tree 13A, the
first and third trees 10A and 12A associated with the first and third
routing engines 10 



26 and 12 are retrieved to find routes having been retrieved by the first
and third routing engines 10 and 12, as a best route candidate. If the
first tree 10A associated with the first routing engine 10 includes routes
to the network R8 in a greater number than the third tree 12A associated
with the third routing engine 12, the third tree 12A associated with the
third routing engine 12 is first 6   retrieved, because the third routing
engine 12 has a lower priority than the same of the first routing engine
10. If a route to the destination, that is, the network R8, is found first
in the third tree 12A associated with the third routing engine 12) the
route is stored into the best route tree 13A as a best route, and further
into 5 the kernel 14. If a route to the destination, that is, the network
R8, is found in the first tree 10A associated with the first routing engine
10, the route having been retrieved by the third routing engine 12 is
removed out of the best route tree 13A, and the route having been retrieved
by the first routing engine 10 is stored into 10 the best route tree 13A as
a new best route. Thereafter, the route having been retrieved by the third
routing engine 12 is removed out of the kernel 14, and the route having
been retrieved by the first routing engine 10 is stored into the kernel 14.
As mentioned above, the conventional router 50 is accompanied with a lb
problem that it takes much time for retrieving a new best route when an old
best route is removed out of the best route tree 13A and a new best route
is to be stored into the best route tree 13A. SUMMARY OF THE INVENTION 20
In view of the above-mentioned problems in the conventional router, it is
an object of an embodiment of the present invention to provide a router
which is capable of shortening a time necessary for retrieving a new best
route to thereby reduce influence exerted on network communication. It is
also an object of an embodiment of the present invention to provide a
method of 25 administrating routes through which data is transferred, and a
computer program for doing the same. In one aspect of the present
invention) there is provided a router including (a) a plurality of unicast
protocol engines each receiving a unicast route from an adjacent node, (b)
a routing software core which stores the unicast route 



6   into trees associated with the unicast protocol engines, selects a best
route among unicast routes received by the unicast protocol engines, in
accordance with a priority assigned to the unicast protocol engines, and
stores the best route into a best route tree) and (c) a kernel which
receives the best route from the routing 6 software core to carry out
routing control, wherein the routing software core, when a plurality of
routes addressed to a common destination is stored into the trees)
registers a route retrieved by a unicast protocol engine having a highest
priority) into the best route tree as a best route, applies a priority to
routes retrieved by other unicast protocol engines, in accordance with a
priority 10 assigned to the unicast protocol engines, and registers the
routes into the best route tree together with the best route as a best
route candidate. The advantages obtained by an embodiment of the present
invention will be described hereinbelow. In the router in accordance with
an embodiment of the present invention, at least one 16 second best route
is in advance stored in the best route tree together with the best route to
a destination. Accordingly, even if it becomes necessary to exchange a best
route, it is no longer necessary to retrieve a new best route. Thus, it is
possible to omit a time necessary for retrieving a new best route. In the
conventional router illustrated in FIG. 1, after a best route has 20 been
removed out of the best route tree 13A, the first and third trees 10A and
12A are retrieved for finding a new best route. If the first tree 10A
associated with the first routing engine 10 having a higher priority than
the same of the third routing engine 12 stores routes in the greater number
than routes stored in the third tree 12A associated with the third routing
engine 12, a route retrieved 25 by the third routing engine 12 is first
stored into the best route tree 13A and further into the kernel 14, and
immediately thereafter, a route retrieved by the first routing engine 10 is
stored into the best route tree 13A and further into the kernel 14. Thus)
storage of a best route into the kernel 14 and removal of a best route out
of the kernel 14 axe repeatedly carried out. 7   In contrast, in the router
in accordance with an embodiment of the present invention, at least one
second best route is in advance stored in the beat route tree together with
a best route to a destination. As a second best route is selected a route
retrieved by a routing engine having a priority higher than the same of
other 5 routing engines. Hence, routes retrieved by routing engines having
a priority lower than a priority of a certain routing engine are not
selected as a best route) resulting in that it is possible to prevent
repetition of storage of a best route into a kernel and removal of a best
route out of a kernel. In addition, since a next best route is in advance
known, it is necessary 10 to only retrieve both a tree in which the next
best tree is stored and the best route tree, when a best route is to be
exchanged. It is no longer necessary to retrieve a11 of trees, even if a
lot of routes are stored in the trees. This ensures that a time necessary
for retrieving trees can be shortened. 16 BRIEF DESCRIPTION OF THE DRAWINGS



FIG. 1 is a block diagram of a conventional router. FIG. 2 illustrates an
example of a network. FIG. 3 is a block diagram of the conventional router,
similarly to FIG. 1, showing an operation of the same. 20 FIG. 4 is a block
diagram of the conventional router, similarly to FIG. 1, showing an
operation of the same. FIG. 5 is a block diagram of the conventional
router, similarly to FIG. 1, showing an operation of the same. FIG. 6 is a
block diagram of the conventional router, similarly to FIG. 1, 25 showing
an operation of the same. FIG. 7 is a block diagram of a router in
accordance with a first embodiment of the present invention. FIG. 8
illustrates an example of a network. FIG. 9 is a block diagram of a router
in accordance with an 8   embodiment of the present invention) similarly to
FIG. 7, showing an operation of the same. ' FIG. 10 is a block diagram of a
router in accordance with an  embodiment of the present invention)
similarly to FIG. 7, showing an operation of 5 the same. FIG. 11 is a block
diagram of a router in accordance with an embodiment of the present
invention, similarly to FIG. 7 showing an operation of the same. FIG. 12 is
a block diagram of a router in accordance with an 10 embodiment of the
present invention, similarly to FIG. 7 showing an operation of the same.
DESCRIPTION OF THE PREFERRED EMBODIMENTS FIG. 7 is a block diagram of a
router 60 in accordance with a first 



15 embodiment of the present invention. The router 60 is comprised of a
first routing engine (RE) 1, a second routing engine (RE) 2, a third
routing engine (RE) 3) a demon routing software core (RS-CORE) 4 which
merges routes retrieved for each of destinations, and registers the routes
into a later mentioned kernel 5, and a kernel 6 which stores 20 routes
provided from the routing software core 4, into a forwarding route table
(not illustrated) to thereby carry out routing control. Each of the first
to third routing engines 1, 2 and 3 is comprised of a unicast protocol
engine, and operates in accordance with a routing protocol different from
other ones. 25 The routing software core (RS-CORE) 4 includes a first tree
1A in which a route retrieved by the first routing engine 10 is stored, a
second tree 2A in which a route retrieved by the second routing engine 2 is
stored, a third tree 3A in which a route retrieved by the third routing
engine 3 is stored, and a best route tree 4A in which a best route found
among routes stored in the first to third 9   trees 1A, 2A and 3A is
stored. Each of the first to third routing engines 1, 2 and 3 receives a
unicast route from an adjacent node in accordance with the routing
protocol, and stores the thus received unicast route into the associated
tree 1A, 2A and 3A, 5 respectively. The routing software core 4
administrates the unicast routes having been retrieved by the first to
third routing engines 1, 2 and 3 and stored in the first to third trees 1A,
2A and 3A. In addition, the routing software core 4 merges routes to each
of destinations in accordance with a priority applied to 10 each of the
first to third routing engines 1, 2 and 3, finds a best route among the
routes stored in the first to third trees 1A, 2A and 3A, and stores the
thus found best route into the best route tree 4A. Specifically, a best
route to be stored into the best route tree 4A is selected as follows. 15
When a plurality of routes to a common destination is retrieved by the
first to third routing engines 1 to 3, a route having been retrieved by a
routing engine having a highest priority among priorities of the first to
third routing engines 1 to 3 is selected as a best route. The thus selected
best route is stored into the best route tree 4A. Concurrently with storage
of a best route into the 20 best route tree 4A, a second best route NEXTHOP
is stored further into the best route tree 4A as a best route candidate in
association with the best route. Herein, a second best route indicates a
route having a second highest priority among priorities of the first to
third routing engines 1 to 3. The second best route NEXTHOP is stored in
the best route tree 4A as having an address or 25 destination identical
with the same of the best route. Among the best route and the second best
route stored in the best route tree 4A, only the best route is registered
in the kernel 5. Hereinbelow is explained an operation of the router 60
with reference to FIGS. 8 to 12. 10   FIG. 8 illustrates a network
structure in which seven routers A to G are connected to one another
through networks R1 to R8. When the router A transfers packets to the
network R8 in the network structure illustrated in FIG. 8, packets can be
transferred through the following 5 three routes. In a first route, packets
are transferred to the network R8 through 



the routers B and E. In a second route, packets are transferred to the
network R8 through the routers C and E. In a third route, packets are
transferred to the network R8 through the routers D, F and E. The first to
third routing engines 1 to 3 operate in accordance with 10 routing
protocols different from one another. The first routing engine 1 retrieves
NEXTHOP (B) as a route to a destination, that is, the network R8 in
accordance with a routing protocol S, and stores the route NEXTHOP (B) into
the first tree 1A in the routing software core 4. The second routing engine
2 retrieves NEXTHOP (C) as a route to a destination, that is, the network
R8 in accordance 15 with a routing protocol T, and stores the route NEXTHOP
(C) into the second tree 2A in the routing software core 4. The third
routing engine 3 retrieves NEXTHOP (D) as a route to a destination, that
is, the network R8 in accordance with a routing protocol U, and stores the
route NEXTHOP (D) into the third tree 3A in the routing software core 4. 20
It is assumed hereinbelow that the second routing engine 2 has a highest
priority, the first routing engine 1 has a second highest priority) and the
third routing engine 1 has a lowest priority in the routing software core
4. It is further assumed that the best route tree 4A initially stores no
routes. As illustrated in FIG. 9) when the first routing engine 1 stores
the 25 route NEXTHOP (B) addressed to the network R8, having been retrieved
by the first routing engine 1, into the routing software core 4, the route
NEXTHOP (B) is stored in the first tree 1A associated with the first
routing engine 1. Then, the route NEXTHOP (B) is stored into the best route
tree 4A. Since no routes to the network R8 are stored in the best route
tree 4A) the route NEXTHOP (B) having 11   been retrieved by the first
routing engine 1 is stored into the best route tree 4A without carrying out
the later mentioned comparison. The route NEXTHOP (B) is stored further
into the kernel 5 from the best route tree 4A. As illustrated in FIG. 10,
when the third routing engine 3 stores the 5 route NEXTHOP (D) to the
network R8) having been retrieved by the third routing engine 3, into the
routing software core 4, the route NEXTHOP (D) is stored in the third tree
3A associated with the third routing engine 3. Then, the routing software
core 4 attempts to store the route NEXTHOP (D) into the best route tree 4A.
However, since the route NEXTHOP 10 (B) having been retrieved by the first
routing engine 1 is already stored in the best route tree 4A) the routing
software core 4 compares a priority of the thin d routing engine 3 to a
priority of the first routing engine 1. Since a priority of the third
routing engine 3 is lower than a priority of the first routing engine 1,
the route NEXTHOP (D) having been retrieved by the third routing engine 3
is 15 stored into the best route tree 4A as a best route candidate or a
second best route to the network R8. Thus, the route NEXTHOP (B) is stored
as a best route, and the route NEXTHOP (D) is stored as a second best route
both in the best route tree 4A. As illustrated in FIG. 11, when the second
routing engine 2 stores the 20 route NEXTHOP (C) to the network R8, having
been retrieved by the second routing engine 2, into the routing software
core 4, the route NEXTHOP (C) is stored in the second tree 2A associated
with the second routing engine 2. Then) the routing software core 4
attempts to store the route NEXTHOP (C) into the best route tree 4A.
However, since the route NEXTHOP 25 (B) having been retrieved by the first
routing engine 1 is already stored in the best route tree 4A, the routing
software core 4 compares a priority of the second routing engine 2 to a
priority of the first routing engine 1. Since a priority of the second
routing engine 2 is higher than a priority of the first routing engine 1)
the route NEXTHOP (C) having been retrieved by the second routing engine 2
is 12   stored into the best route tree 4A as a best route to the network
R8. The route NEXTHOP (B) having been retrieved by the first routing engine
1 and the route NEXTHOP (D) having been retrieved by the third routing
engine 3 are stored in the best route tree 4A as second best routes.
Specifically, 5 the route NEXTHOP (C) having been retrieved by the second
routing engine 2 is stored into the best route tree 4A as a best route to
the network R8) and concurrently, the routes NEXTHOP (B) and NEXTHOP (D)
are also stored into the best route tree 4A with a priority being applied
to them in accordance with a priority applied to the first and third
routing engines 1 and 3. 10 Since a priority applied to the first routing
engine 1 is higher than a priority applied to the third routing engine 3,
if the route NEXTHOP (C) stored in the best route tree 4A as a best route
to the network R8 is removed out of the best route tree 4A, the route
NEXTHOP (B) having been retrieved by the first routing engine 1 is newly
selected as a best route to the network R8. In addition, 15 since the route
NEXTHOP (B) having been retrieved by the first routing engine 1 is
different from the route NEXTHOP (C) having been retrieved by the second
routing engine 2, the route NEXTHOP (B) having been retrieved by the first
routing engine 1 is stored further into the kernel 6. 



Hereinbelow is explained removal of the route NEXTHOP (C) having 20 been
retrieved by the second routing engine 2, out of the best route tree 4A.
First, the second tree 2A is retrieved in order to identify where the route
NEXTHOP (C) is stored in the second tree 2A. Then, as illustrated in FIG.
12, the route NEXTHOP (C) is removed out of the second tree 2A. Then, the
best route tree 4A is retrieved in order to identify where the 26 route
NEXTHOP (C) is stored in the best route tree 4A. Then, as illustrated in
FIG. 12, the route NEXTHOP (C) is removed out of the best route tree 4.A.
At the same time of the removal of the route NEXTHOP (C) out of the best
route tree 4A) a newly selected best route is stored into the best route
tree 4A. At this stage, the route NEXTHOP (B) having been retrieved by the
13   first routing engine 1 and the route NEXTHOP (D) having been retrieved
by the third routing engine 3 are stored in the best route tree 4A as
second best routes. Hence, it would be possible to concurrently remove a
best route presently stored in the best route tree 4A and select a new best
route which has been stored in the 5 best route tree 4A as a second best
tree, merely by retrieving the best route presently stored in the best
route tree 4A. Specifically, it would be possible to concurrently remove
the route NEXTHOP (C) having been retrieved by the second routing engine 2,
out of the best route tree 4A, and select the route NEXTHOP (B) having been
retrieved by the first routing engine 1, as a new best 10 route. After the
removal of the route NEXTHOP (C) out of the best route tree 4A and the
selection of the route NEXTHOP (B) as a new best route, the route NEXTHOP
(B) is registered into the kernel 5. As mentioned above, in the router 60
in accordance with the first 15 embodiment, at least one second best route
is in advance stored in the best route tree 4A together with the best route
to a destination. Accordingly, even if it becomes necessary to exchange a
best route, it is no longer necessary to retrieve a new best route. Thus,
it is possible to omit a time necessary for retrieving a new best route. 20
As mentioned earlier, in the conventional router 60 illustrated in FIG. 1,
after a best route has been removed out of the best route tree 13A, the
first and third trees 10A and 12A are retrieved to find a new best route.
If the first tree 10A associated with the first routing engine 10 having a
higher priority than the same of the third routing engine 12 stores routes
in the .greater number than 26 routes stored in the third tree 12A
associated with the third routing engine 12, a route retrieved by the third
routing engine 12 is first stored into the best route tree 13A and further
into the kernel 14) and immediately thereafter) a route retrieved by the
first routing engine 10 is stored into the best route tree 13A and further
into the kernel 14. Thus) storage of a best route into the kernel 14 and 14
removal of a best route out of the kernel 14 are repeatedly parried out. In
contrast, in the router 60 in accordance with the first embodiment, at
least one second best route is in advance stored in the best route tree 4A
together with a best route to a destination. As a second best route is
selected a 5 route retrieved by a routing engine having a priority higher
than the same of other routing engines. Hence, routes retrieved by routing
engines having a priority lower than a priority of a certain routing engine
are not selected as a best route, resulting in that it is possible to
prevent repetition of storage of a best route into a kernel and removal of
a best route out of a kernel. 10 In addition, since a next best route is in
advance known, it is necessary to only retrieve both a tree in which the
next best tree is stored and the best route tree 4A, when a best route is
to be exchanged. It is no longer necessary to retrieve a11 of trees, even
if a lot of routes are stored in the trees. This ensures that a time
necessary for retrieving trees can be shortened. 15 The routing software
core 4 has such a structure as mentioned above, and operates in such a
manner as mentioned above. The routing software core 4 may be accomplished
by a data processor such as a personal computer or a work station, and a
program to carry out functions of the routing software core 4. Such a
program may be presented 20 through a recording medium readable by a
computer. The program is read out into a data processor when the data
processor starts its operation. By controlling an operation of the data
processor, the routing software core 4 can be accomplished in the data
processor. 



The performance of the routing software core 4 may be accomplished as 25 a
program including various commands, and be presented through a recording
medium readable by a computer. In the specification, the term "recording
medium" means any medium which can record data therein. 15   CLAIMS: 1. A
router comprising: (a) a plurality of unicast protocol engines each
receiving a unicast route 5 from an adjacent node (b) a routing software
core which stores said unicast route into trees associated with said
unicast protocol engines, selects a best route among unicast routes
received by said unicast protocol engines, in accordance with a priority
assigned to said unicast protocol engines, and stores said best route into
a best 10 route tree and (c) a kernel which receives said best route from
said routing software core to carry out routing control, wherein said
routing software core, when a plurality of routes addressed to a common
destination is stored into said trees, registers a route retrieved by a 15
unicast protocol engine having a highest priority, into said best route
tree as a best route, applies a priority to routes retrieved by other
unicast protocol engines, in accordance with a priority assigned to said
unicast protocol engines, and registers said routes into said best route
tree together with said best route as a best route candidate. 20 2. The
router as set forth in claim 1, wherein said routing software core, when
said best route registered in said best route tree is canceled, selects a
best route candidate having a highest priority among best route candidates
registered in said best route tree, as a new best route. 25 8. A method of
administrating routes through which data is transferred, comprising the
steps of: (a) receiving unicast routes from adjacent nodes through a
plurality of 



unicast protocol engines 16   (b) storing said unicast route into trees
associated with said unicast protocol engines (c) selecting a best route
among unicast routes received by said unicast protocol engines, in
accordance with a priority assigned to said unicast protocol 6 engines and
(d) carrying out routing control in accordance with said best route,
wherein said step (c) includes the steps of: (cl) registering when a
plurality of routes addressed to a common destination is stored into said
trees, a route retrieved by a unicast protocol engine 10 having a highest
priority, into said best route tree as a best route (c2) applying a
priority to routes retrieved by other unicast protocol engines, in
accordance with a priority assigned to said unicast protocol engines and
(c3) registering said routes into said best route tree together with said
best route as a best route candidate. 1s 4. The method as set forth in
claim 3, further comprising the step of) when said best route registered in
said best route tree is canceled, selecting a best route candidate having a
highest priority among best route candidates registered in said best route
tree, as a new best route. 20 5. A program readable by a computer for
causing said computer to carry out a method of administrating routes
through which data is transferred, said program carrying out the steps of:
(a) receiving unicast routes from adjacent nodes through a plurality of 2b
unicast protocol engines (b) storing said unicast route into trees
associated with said unicast protocol 



engines (c) selecting a best route among unicast routes received by said
unicast protocol engines, in accordance with a priority assigned to said
unicast protocol 17   engines and (d) carrying out routing control in
accordance with said best route, wherein said step (c) includes the steps
of: (c1) registering when a plurality of routes addressed to a common 5
destination is stored into said trees, a route retrieved by a unicast
protocol engine having a highest priority, into said best route tree as a
best route (c2) applying a priority to routes retrieved by other unicast
protocol engines, in accordance with a priority assigned to said unicast
protocol engines and (c3) registering said routes into said best route tree
together with said best 10 route as a best route candidate. 6. The program
as set forth in claim 5) wherein said program further carries out the step
of, when said best route registered in said best route tree is canceled,
selecting a best route candidate having a highest priority among best route
15 candidates registered in said best route tree, as a new best route. 18
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