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PACKET FORWARDING METHOD AND
DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a managing mecha-
nism for a packet forwarding method and a packet forwarding
device, and more particularly, to a packet output management
mechanism that reduces memory space.

[0003] 2. Description of the Related Art

[0004] As is well known in the field of Ethernet networks,
a switch for instance, is used for packet forwarding such that
multiple network locations are connected together. The
switch can assign dedicated bandwidth to individual ports and
establish large and long working networks.

[0005] Ethernet packets can be classified into three types,
namely the unicast, the multi-cast and the broadcast packets.
On the basis of a memory-sharing mechanism (i.e., memory
is shared by all output ports of a switch), a switch that receives
a packet must determine in advance about the destination
output port which the packet should be outputted through, and
then store relevant information of the packet into the output
queue of the output port such that the output port can output
the packets according to information stored.

[0006] The processing mechanisms of multi-cast and
broadcast packets can be further classified into the following
three processing categories.

[0007] The first processing mechanism copies the data of
the packet into all the destination ports instead of copying the
pointer of the packet only. This processing mechanism
requires significant memory space and wastes bandwidth in
the packet buffer.

[0008] The second processing mechanism creates a dedi-
cated multi-cast packet queue such that all information
related to the multi-cast packet can be stored into the queue.
However, this may cause out-of-order hazards. For example,
storage in the multi-cast and unicast queues may not reflect
their respective priorities.

[0009] The third processing mechanism copies pointers of
the multi-cast packets to every output queue. This mechanism
is widely used in most of the switches and the detailed opera-
tions of the mechanism will be illustrated as follows.

[0010] Please refer to FIG. 1. FIG. 1 is a block diagram of
a conventional switch 100. As shown in FIG. 1, each of the
output ports 0 through 7 of the switch 100 has a corresponding
output queue.

[0011] When the switch 100 receives a new packet, the
switch 100 temporarily stores the packet into a packet buffer
110. Inthis case, we assume that the packet is stored in a block
(e.g., the address of the block is #6 as shown in FIG. 1) of the
packet buffer 110, and the packet needs to be outputted
through output port 2. Next, the switch 100 determines that
the packet needs to be outputted through output port 2 accord-
ing to a certain look-up table (not shown). Next, the switch
100 reads pointer #6 that corresponds to the packet from a
buffer queue 120 and stores the pointer #6 into the output
queue of the output port 2.

[0012] Inthis way, when the output port 2 outputs a packet,
the output port 2 outputs the packet in the output queue under
First-In-First-Out (FIFO) rules. In the example shown in FIG.
1, the output port 2 outputs the packets corresponding to
pointers #7, #2 and #6 sequentially.

[0013] The above-mentioned mechanism is straight for-
ward and can be easily implemented, however, at the expense
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of several disadvantages. For example, if a multi-cast packet
has to be stored into N output queues, the pointer of the
multi-cast packet is copied N times before being stored into
the output queues of the output ports which the multi-cast
packet is to be outputted through. Therefore, the output queue
of each output port must have sufficient storage space for
storing the pointers of all the packets which the packet buffer
may store. For example, in a most extreme case, all of the
packets may be outputted through a same specific output port,
so the output queue of the same specific output port must have
sufficient storage space to store the pointers of all of the
packets.

[0014] Assuming that the switch 100 comprises 8 output
ports and the embedded packet buffer 110 is able to store 1024
packets, i.e. a 10-bit address is required to specify all the
packets, the output queues of all the output ports in the switch
100 will have to occupy 10 bits*1024%8=10 Kbytes of storage
space. In the case of multiple priorities (e.g. 8 different pri-
orities), the output queues take up 10 Kbytes*8=80 Kbytes of
storage space. Therefore, a massive amount of storage
memory is required for the above-mentioned solutions.

SUMMARY OF THE INVENTION

[0015] An objective of the claimed invention is to provide a
packet forwarding method and device, which can reduce the
usage of memories and can still work under the FIFO mecha-
nism.

[0016] According to an embodiment of the claimed inven-
tion, a packet forwarding method utilized in a packet forward-
ing device is disclosed. The packet forwarding device com-
prises N output ports and a packet buffer that is capable of
storing K packets. The packet forwarding method comprises
the steps of receiving and storing the K packets; creating a
first bit map that comprises address information of the loca-
tions of the K packets in the packet buffer; creating a second
bit map that comprises N sub-bit maps, wherein the N sub-bit
maps respectively corresponding to the N output ports, and
each sub-bit map comprising storage space of at least K bits
for indicating output information of the K packets; looking up
the second bit map to determine when a packet is to be
outputted through a certain output port; looking up the first bit
map to determine the address information of the packet to be
outputted; reading out the packet to be outputted from the
packet buffer according to the address information of the
packet to be outputted; and forwarding the packet to be out-
putted through the output port.

[0017] According to another embodiment of the claimed
invention, a packet forwarding device is disclosed. The
packet forwarding device comprises N output ports for out-
putting packets; a packet buffer for buffering K packets; a first
bit map comprising address information of the K packets
located inside the packet buffer; and a second bit map com-
prising N sub-bit maps respectively corresponding to the N
output ports; wherein each sub-bit map comprises at least K
bits for indicating output information of the K packets at
corresponding output ports.

[0018] The claimed embodiments cut down memory utili-
zation by applying frame map(s) in the management of the
packet output process. In addition, packet forwarding under
FIFO rules is still preserved.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 11is ablock diagram of a conventional switch.
[0020] FIG. 2 is a diagram of a frame map illustrated
according to an embodiment of the present invention.
[0021] FIG. 3 is a diagram showing a frame map according
to a preferred embodiment of the present invention.

[0022] FIG. 4 depicts an updating mechanism of the packet
output indication bit map shown in FIG. 3.

[0023] FIG.5depicts the updating mechanism of the packet
address indication bit map shown in FIG. 3.

[0024] FIG. 6 is adiagram showing a frame map supporting
multiple packet priorities according to an embodiment of the
present invention.

[0025] FIG.7is adiagram showing a frame map supporting
multiple packet priorities according to another embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The present invention makes use of frame maps to
replace conventional methods of storing pointers directly into
output queues. The frame map is capable of storing packet
information in a simplified way.

[0027] Pleasereferto FIG. 2. FIG. 2 is a diagram of a frame
map 200 illustrated according to an embodiment of the
present invention. In this embodiment, in order to simplify the
illustration of FIG. 2, packet priorities of all the packets are
assumed to be the same. Furthermore, the switch utilized in
the following embodiment has the same number of output
ports (i.e., 8 output ports) as compared to the conventional
switch 100, and the packet buffer is assumed to be storing
1024 packets. It should be noted that corresponding to the
1024 packets, the address of each packet can be represented
by 10 bits.

[0028] Asshown in FIG. 2, the frame map 200 comprises a
packet output indication bit map 210 and a packet address
indication bit map 220. The packet output indication bit map
210 is an 8*%1024 bit map, and the packet address indication
bit map 220 is a 10¥1024 bit map. Each entry inside the bit
maps 210 and 220 represent related information of a certain
specific packet. In other words, the 8 bits of an entry of the bit
map 210 works in collaboration with the 10 bits of an entry of
the bit map 220 to represent the information of a packet.
[0029] For the packet output indication bit map 210, each
bit of the 8 bits in an entry indicates whether a corresponding
packet needs to be outputted through a specific output port
corresponding to the bit. As shown in FIG. 2, the 8 bits
represent the output condition of the packet at the output ports
0 through 7. The 81024 bit map 210 can be divided into eight
1*1024 sub-bit map 211 through 218. Each sub-bit map 211
through 218 represents the output condition of 1024 packets
at a corresponding output port. For example, the logic value 1
may indicate that a packet needs to be outputted through an
output port and logic value 0 thereby indicates that the packet
does not need to be outputted through the output port. In this
way, the 8 bits “00010100” of the first entry represent that the
first packet needs to be outputted through the output ports 3
and 5.

[0030] The packet output indication bit map 220 refers to
the corresponding 10 bits entry of the packet address indica-
tion bit map 220, which stores the pointer address of each
packet. Each of the 1024 packets is then represented with the
10 bits address.
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[0031] The process of forming frame map 200 is described
as follows. First, when the switch receives a new packet,
related information of the packet is stored in the frame map
200 and the packet is stored in the packet buffer. In a preferred
embodiment, the switch temporarily stores the first packet
into the packet buffer, stores the information about the output
ports which the first received packet needs to be outputted
through into the bit map 210 (e.g., the information is stored in
the 1 through 87 bits of the first entry) of the frame map 200,
and stores the corresponding address of the first packet into
the first entry of the bit map 220. Next, for the second received
packet, the switch stores the information about the output
ports which the second packet needs to be outputted through
into the 1* through 8 bits of the second entry of the bit map
210 and stores the corresponding address of the second packet
into the second entry of the bit map 220. In this way, the
packet information of all the 1024 packets can be stored
entirely inside the frame map 200.

[0032] Furthermore, the process of how the switch uses the
frame map 200 is described by the following example. First,
the switch searches the bit map 210 of the frame map 200 for
a packet to be outputted through a output port of the switch
(e.g., searching a corresponding 1*1024 sub-bit map for a bit
having alogic value 1 or 0), and then searches the bit map 220
for the address corresponding to the packet to be outputted. In
this way, the switch can read the packet from the packet buffer
according to the determined address, and outputs the packet
through the above-mentioned port. After the packet is output-
ted, the switch can change the bit corresponding to the out-
putted packet in the bit map 210 from the logic value 1 to the
logic value 0. This indicates that the packet has been output-
ted through the output port.

[0033] According to the foregoing disclosure, the frame
map 200 is enough to record all of the information about the
packets. Furthermore, the present invention does not need to
copy the packet information for multiple output ports because
the frame map 200 is not stored in the same way as the
above-mentioned output queue. In an actual implementation,
only one frame map 200 is created for the utilization of the
output ports. That is, the same frame map 200 is searched to
determine corresponding packets to be outputted. In addition,
as mentioned previously, the size of the frame map 200 is:
(8+10)*1024 bits=2.25 Kbytes. In contrast to the conven-
tional output queues that consume 10 Kbytes of storage
space, significant storage space is thus saved.

[0034] Inthe case of increasing numbers of output ports or
a larger packet buffer, the advantage of storage space reduc-
tion becomes even more evident. For example, if the number
of output ports is 30 and the packet buffer contain 4096
packets, a total number of 30*4096*12 bits=180 Kbytes of
storage space would be required conventionally. Nonetheless,
given the same example, the present invention consumes
(30+12)*4096 bits=21 K bytes of storage space only. Hence,
memory is thereby saved with the application of the embodi-
ments of the present invention.

[0035] However, the frame map 200 shown in FIG. 2 has its
drawbacks yet to be solve. In regards to each output port of
FIG. 2, a 1*1024 sub-bit map is searched. This indicates that
only one bit of each output port is read in a clock cycle.
Therefore, if the packet to be outputted corresponds to the last
bit of the 1*¥1024 sub-bit map, then the output port would
require 1,024 clock cycles to find the packet. This induces a
big problem in high speed network, since a subsequent packet
should be outputted in 150 clock cycles in the gigabyte-level,
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or else a transmission discontinuation will result. Therefore,
the above-mentioned frame map 200 may not meet the
required standards.

[0036] In addition, the above-mentioned frame map 200
would also require a specialized mechanism in order to be in
compliance with the FIFO rules. The FIFO rules are to be
followed in order to prevent data from being disordered. After
all output ports have forwarded a specific packet, the switch
can remove the information corresponding to the specific
packet from the frame map 200 such that the released storage
space can be provided to a next received packet. However, if
the packet information of the next received packet is directly
stored into the previously released storage space, then the
order of the input packets will no longer conform to the FIFO
rules.

[0037] For example, if the 8 bits of the first entry of the bit
map 210, which corresponds to the first packet, all correspond
to 0, then this indicates that all of the output ports are finished
with the process of the first packet. Therefore, the switch can
release the space of an entry for a next packet. However,
because the bit map 210 has only the first entry for the next
packet, information of the next packet can only be stored into
the first entry of the bit map 210. When the bit map 210 is
searched for a packet to be outputted, the packet now corre-
sponding to the first entry is the next packet, and will to be
outputted first. Accordingly, it can be seen that the next packet
may be outputted earlier than any other prior packets and
introduces hazards of packets being outputted out of order.
[0038] Therefore, in the following disclosure, a method and
mechanism to solve the aforementioned problem is pre-
sented.

[0039] Please refer to FIG. 3. FIG. 3 is a diagram showing
a frame map 300 according to a preferred embodiment of the
present invention. As shown in FIG. 3, the frame map 300 can
be divided into a packet output indication bit map 310 and a
packet address indication bit map 320.

[0040] It should be noted that the packet address indication
bit map 320 of the frame map 300 is substantially the same as
the above-mentioned packet address indication bit map 220.
Detailed descriptions regarding the packet address indication
bit map 320 is thus omitted here for the sake of brevity. The
packet output indication bit map 3 1 0 and the packet output
indication bit map 210 are however, designed differently.
Therefore, the packet output indication bit map 310 will be
described in detail in the following paragraphs.

[0041] As shown in FIG. 3, in the packet output indication
bit map 310, each of the sub-bit maps 311-318 corresponding
to the output ports is a 32 by 32 bit map instead of the
above-mentioned 1 by 1024 bit map. In this way, when the
output port searches the bit map for a packet to be outputted,
the output port can search 32 bits per clock cycle. For each of
the sub-bit maps 311 through 318, only 32 clock cycles are
required for searching the entire sub-bit maps 311 through
318. Furthermore, as is well-known in the art, the output ports
search the corresponding sub-bit maps 311 through 318 syn-
chronously. Therefore, for the entire packet output indication
bit map 310, only 32 clock cycles are required for a searching
operation.

[0042] Inthe actual implementation, the 1 by 1024 bit map
can be divided into 32 groups according to the order of each
bit, and the bits in the same group can be stored in the same
page of a memory. For example, the memory storing the
frame map 300 can be arranged as 32 memory banks, and
each memory bank can be used to store a group consisting of
32 bits. In this way, the 1 by 1024 bit map can be converted
into a 32 by 32 bit map. As is well known in the art, if data are
stored in the same memory page, only a single clock cycle is
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required to read/write these data. Therefore, each of the out-
put ports can read 32 bits simultaneously to search for a
packet to be outputted.

[0043] Please note that the number of bits in a group men-
tioned (e.g., in the above-mentioned embodiment that num-
ber is 32) is merely an embodiment, and is not meant to be a
limitation of the present invention. In the actual implementa-
tion, the memory can be arranged with more memory banks
or with a larger width of the sub-bit map, a 64 by 16 dimen-
sion for instance. In this way, the output port can read 64 bits
simultaneously such that the searching operation can be per-
formed more efficiently.

[0044] In addition, the present invention provides a solu-
tion in the following disclosure in order to maintain the FIFO
characteristic of the output packets. Please note that the
packet indication bit map 310 is illustrated as a 32 by 32 bit
map for simplicity.

[0045] Please refer to FIG. 4. FIG. 4 depicts an updating
mechanism of the packet output indication bit map 310 shown
in FIG. 3. Only one-sub bit map 311 is shown in FIG. 4 forthe
sake of better understanding. As mentioned previously, after
apacket has been processed by all the output ports, the occu-
pied memory space should be released for a next packet.
However, the present invention makes bits, which are posi-
tioned after the released bit, move forward to fill the vacant bit
such that the information of the next packet can be stored in
the last bit of the frame map to prevent the disordering of
packets. The process of moving the bits forward can be either
overwriting empty bits or bits representing output informa-
tion of packets that are already released.

[0046] Forexample, if the 57 packet has been processed by
all output ports, then the switch has to remove the 5% bit of the
1 row of each of the sub-bit maps in the packet output
indication bit map 310. In the following disclosure, FIG. 4
depicts a sub-bit map for illustration.

[0047] Referring to the embodiment shown in FIG. 4, the
bits after the 5 bit are moved forward to fill the 5% bit such
that the information of a next packet can be correctly stored in
the last bit of the sub-bit map instead of incorrectly stored in
the 5% bit of the 1* row. In this case, the 6* through 32"“ bits
of the first row are moved forward to become the 5% through
31° bits of the first row, the 1°? bit of the 27¢ row is moved to
the 1°% row to become the 327¢ bit of the first row, the 2”¢
through 32" bits are moved forward to become 1* through
31° bits of the second row, the 1% bit of the 377 row is moved
to the second row to become the 327 bit of the second row,
and so on. Therefore, the memory space of the 32" bit of the
32" row in the 32 by 32 bit map is released to store the
information of the next packet.

[0048] In this way, information of the next packet will be
stored into the last position of the frame map so as to meet the
FIFO requirements of avoiding packet disorder.

[0049] Please refer to FIG. 5. FIG. 5 depicts the updating
mechanism of the packet address indication bit map 320
shown in FIG. 3. It is assumed that the 5 packet has been
processed by all output ports, meaning that the 5% bit inside
the packet address indication bit map 320 can be discarded.
Therefore, the switch of a preferred embodiment removes the
5% bit to release the memory space.

[0050] Similarly, the present invention moves the data
located after the removed 57 bit (i.e., 6 through 1024 bits)
forward to fill the removed data (i.e., 5% through 10237 bits).
Therefore, the last data (1024 bit) is released for the next
packet to use. In this way, the packet address indication bit
map 320 can correspond to the packet output indication bit
map 310 shown in FIG. 4.
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[0051] According to the above mechanism, the frame map
300 can roughly meet the above-mentioned FIFO demands to
forward the packets correctly. It should be noted that when the
packets are stored into the frame map 300 according to the
receiving order, the frame map 300 should be searched
according to that order such that proper orderliness of the
forwarding packets can be maintained. For example, if the
current packet to be forwarded is the 100? packet, then the
output port can search for the next packet to be forwarded
from the very beginning 1% bit of the bit map 310. Alternately,
the output port can search for the next packet to be forwarded
from the 101* bit (i.e., the 101* bit of the bit map 310), when
the next packet to be forwarded is determined (e.g., the 250"
packet), the 1° through 100 bits are rechecked again to make
sure that a packet corresponding to one of the 1% through
100 bits are not to be forwarded. If a packet corresponding to
one of the 1* through 100? bits is to be forwarded, then that
certain packet is forwarded such that the FIFO demand/con-
figuration is maintained.

[0052] Referring to FIG. 6, which is a diagram showing a
frame map 600 supporting multiple packet priorities accord-
ing to an embodiment of the present invention. As shown in
FIG. 6, the switch is assumed to be supporting 8 priorities. 3
bits are thereby used in this embodiment to indicate the spe-
cific priority of a packet corresponding to an entry of the
frame map 600 such that a priority bit map 630 is formed. In
other words, each of the rows in the priority bit map 630
represents a specific priority of a packet.

[0053] In the actual implementation, a switch may include
a scheduler for determining the priority. Therefore, each of
the sub-bit maps 611 through 618 is searched for a candidate
packet, and the priority corresponding to the candidate packet
read for compliance. If the priority corresponding to the can-
didate packet complies with the priority determined by the
scheduler, then the candidate packet is the packet to be out-
putted. The output port searches the packet address indication
bit map 620 for the address of the packet to be outputted such
that the output port can read the packet to be outputted from
the packet buffer to output.

[0054] Similarly, in order to meet the FIFO demands, if a
certain packet has be processed by all the output ports, the
packet address indication bit map 620 and the priority bit map
630 should be updated according to the steps shown in FIG. 5
to avoid disordering of the packets. One having ordinary
skills in the art can understand any related operations, and
thus further illustration is omitted herein for the sake of brev-
ity.

[0055] Similarly, because the information of the packets are
stored into the frame map 600 according to the receiving
order, the output port must search the frame map 600 accord-
ing to the storing order of the packets to prevent disordering.
For example, the output port preferably searches the bit map
610 from the first bit and search for the corresponding priority
to check whether a candidate packet is a packet to be output-
ted. Alternatively, the output port can search from latter bits,
however, the output port must check the preceding bits to
confirm that there is no packet to be outputted previous to the
candidate packet. This will ensure that the FIFO configura-
tion is maintained.

[0056] Please note that the frame map shown in FIG. 6 is
only an embodiment, and is not a limitation of the present
invention. Referring to FIG. 7, which is a diagram of a frame
map supporting multiple priorities illustrated according to
another embodiment of the present invention. As shown in
FIG. 7, it is assumed that the switch can support 8 priorities.
Because a packet corresponds to a specific priority, each
output port corresponds to 8 sub-bit maps, where a sub-bit
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map represents a single priority. For example, for the first
output port, the sub-bit maps 611, 621, 631, . . ., 681 respec-
tively correspond to 8 different priorities, for the second
output port, the sub-bit maps 612, 622, 632, . . ., 682 respec-
tively correspond to 8 different priorities, and so on. There-
fore, after the priority to be outputted is determined, the
output port can directly search for the sub-bit map corre-
sponding to the determined priority such that a packet to be
outputted is determined. Similar modifications that obey the
spirit of the disclosed features should also be regarded as the
scope of the present invention.

[0057] In contrast to the prior art, the present invention
utilizes a frame map to manage the output of packets.
Memory is thus reduced while drawbacks of FIFO hazards
are also prevented.

[0058] While certain exemplary embodiments have been
described and shown in the accompanying drawings, it is to
be understood that such embodiments are merely illustrative
of and not restrictive on the broad invention, and that this
invention should not be limited to the specific construction
and arrangement shown and described, since various other
modifications may occur to those ordinarily skilled in the art.

What is claimed is:

1. A packet forwarding method, utilized in a packet for-
warding device comprising N output ports and a packet
buffer, the packet buffer capable of storing K packets, the
packet forwarding method comprising the steps of:

receiving K packets;
storing the K packets in the packet buffer;
creating a first bit map comprising address information of
the locations of the K packets in the packet buffer;

creating a second bit map comprising N sub-bit maps, the
N sub-bit maps respectively corresponding to the N out-
put ports, each sub-bit map comprising storage space of
at least K bits for indicating output information of the K
packets;

looking up the second bit map to find a packet to be out-

putted through at least one of the N output ports;
looking up the first bit map to find the address information
of the packet to be outputted;

reading out the packet to be outputted from the packet

buffer according to the address information of the packet
to be outputted; and

forwarding the packet to be outputted through the at least

one of the N output ports.

2. The packet forwarding method of claim 1, wherein each
sub-bit map in the second bit map is a K1 rows by K2 columns
bit map. K=K1xK2.

3. The packet forwarding method of claim 2, further com-
prising:

storing the second bit map in a memory;

wherein bits of a same row of each sub-bit map in the

second bit map are stored in a same memory page.

4. The packet forwarding method of claim 1, wherein the
step of looking up the second bit map to find the packet to be
outputted through at least one of the N output ports com-
prises:

finding a first bit complying with a predetermined condi-

tion from each sub-bit map corresponding to the at least
one of the N output ports;

checking whether a preceding second bit complying with

the predetermined condition exists, if the preceding sec-
ond bit exists, then setting a packet corresponding to the
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preceding second bit as the packet to be outputted, oth-
erwise, setting a packet corresponding to the first bit as
the packet to be outputted.

5. The packet forwarding method of claim 1, further com-
prising:

creating a third bit map for indicating priority information

of'the K packets.

6. The packet forwarding method of claim 5, further com-
prising:

finding the packet to be outputted through the output port

according to the second bit map and the third bit map.

7. The packet forwarding method of claim 6, further com-
prising:

removing the address information, the output information

and the priority information corresponding to the spe-
cific packet from the first bit map, the second bit map,
and the third bit map, respectively, if the N output ports
have completed the forwarding task of a specific packet.

8. The packet forwarding method of claim 1, further com-
prising:

overwriting the address information of the specific packet

with the address information located right next behind in
the first bit map after forwarding the packet to be out-
putted through the at least one of the N output ports.

9. The packet forwarding method of claim 1, further com-
prising:

overwriting the output information of the specific packet

with the output information located right next behind in
the second bit map after forwarding the packet to be
outputted through the at least one of the N output ports.

10. The packet forwarding method of claim 1, further com-
prising:

overwriting the priority information of the specific packet

with the priority information located right next behind in
the third bit map after forwarding the packet to be out-
putted through the at least one of the N output ports.

11. The packet forwarding method of claim 6, wherein the
step of finding the packet to be outputted through the output
port according to the second bit map and the third bit map
comprises:

finding a first bit complying with a predetermined condi-

tion from each sub-bit map corresponding to the at least
one of the N output ports;

setting a packet corresponding to the first bit as a candidate

packet; and

setting the candidate packet as the packet to be outputted if

the candidate packet complies with a predetermined pri-
ority.
12. The packet forwarding method of claim 11, wherein the
step of finding a first bit complying with a predetermined
condition from each sub-bit map corresponding to the at least
one of the N output ports comprises:
searching from the beginning of each sub-bit map corre-
sponding to the at least one of the N output ports until a
bit with a specific logic value is encountered; and

setting the bit with the specific logic value encountered as
the first bit.

13. The packet forwarding method of claim 6, wherein the
step of finding the packet to be outputted through the output
port according to the second bit map and the third bit map
comprises:
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searching each sub-bit map corresponding to the at least
one of the N output ports for a first bit complying with a
predetermined condition;
checking whether a preceding second bit complying with
the predetermined condition exists, if the preceding sec-
ond bit complying with the predetermined condition
exists, then setting a packet corresponding to the second
bit as a candidate packet, otherwise, setting a packet
corresponding to the first bit as the candidate packet; and

checking whether data corresponding to the candidate
packet comply with a predetermined priority, if the data
corresponding to the candidate packet comply with the
predetermined priority, then setting the candidate packet
as the packet to be outputted.
14. The packet forwarding method of claim 13, wherein the
step of searching each sub-bit map corresponding to the at
least one of the N output ports for the first bit complying with
the predetermined condition comprises:
searching from the beginning of each sub-bit map corre-
sponding to the at least one of the N output ports until a
bit with a specific logic value is encountered; and

setting the bit with the specific logic value encountered as
the first bit.

15. A packet forwarding device comprising:

N output ports for outputting packets;

a packet buffer, for buftering K packets;

a first bit map, comprising address information of the K

packets located inside the packet buffer; and

a second bit map, comprising N sub-bit maps respectively

corresponding to the N output ports, each sub-bit map
comprising K bits respectively indicating output infor-
mation of the K packets at corresponding output ports.

16. The packet forwarding device of claim 15, wherein
each sub-bit map of the second bit map is a K1 rows by K2
columns bit map, K=K1xK2.

17. The packet forwarding device of claim 15, further
comprising:

storing the second bit map in a memory:

wherein bits of a same row of each sub-bit map in the

second bit map are stored in a same memory page.

18. The packet forwarding device of claim 15, further
comprising:

a third bit map, for indicating priority information of the K

packets.

19. The packet forwarding device of claim 15, wherein
after the packet to be outputted is forwarded through the at
least one of the N output ports, the address information and
output information of the packet to be outputted are overwrit-
ten with the address information and output information
respectively located right next behind in the first bit map and
second bit map.

20. The packet forwarding device of claim 18, wherein
after the packet to be outputted is forwarded through the at
least one of the N output ports, the priority information of the
packet to be outputted is overwritten with the priority infor-
mation located right next behind in the third bit map.
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