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UNICAST TRUNKING IN A NETWORK 
DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 11/289,497, ?led on Nov. 30, 2005 Which 
claims priority of US. Provisional Patent Application Ser. 
No. 60/631,548, ?led on Nov. 30, 2004 and US. Provisional 
Patent Application Ser. No. 60/686,456, ?led on Jun. 2, 2005. 
The subject matter of these earlier ?led applications is hereby 
incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a netWork device in 
a data netWork and more particularly to a system and method 
of creating a logical port by logically linking multiple ports 
and for transmitting unicast packets through the logical port. 

DESCRIPTION OF THE RELATED ART 

[0003] A packet sWitched netWork may include one or 
more netWork devices, such as a Ethernet sWitching chip, 
each of Which includes several modules that are used to pro 
cess information that is transmitted through the device. Spe 
ci?cally, the device includes an ingress module, a Memory 
Management Unit (MMU) and an egress module. The ingress 
module includes sWitching functionality for determining to 
Which destinationport a packet should be directed. The MMU 
is used for storing packet information and performing 
resource checks. The egress module is used for performing 
packet modi?cation and for transmitting the packet to at least 
one appropriate destination port. One of the ports on the 
device may be a CPU port that enables the device to send and 
receive information to and from external sWitching/routing 
control entities or CPUs. 

[0004] A current netWork device may support physical 
ports and logical/trunk ports, Wherein each trunk port 
includes a set of physical external ports and the trunk port acts 
as a single link layer port. Ingress and destination ports on the 
device may be physical external ports or trunk ports. By 
logically combining multiple physical ports into a trunk port, 
the netWork may provide greater bandWidth for connecting 
multiple devices. If one port in the trunk fails, information 
may still be sent betWeen connected devices through other 
active ports of the trunk. Therefore, trunk ports enable the 
netWork to provide greater redundancy betWeen connected 
netWork devices. 

[0005] In order to transmit information from one netWork 
device to another, the sending device has to determine if the 
packet is being transmitted to a trunk destination port. If a 
destination port is a trunk port, the sending netWork device 
must dynamically select a physical external port in the trunk 
on Which to transmit the packet. The dynamic selection must 
account for load sharing betWeen ports in a trunk so that 
outgoing packets are adequately distributed across the trunk. 
[0006] Typically, each packet entering a netWork device 
may be one of a unicast packet, a broadcast packet, a multicast 
packet, or an unknoWn unicast packet. The unicast packet is 
transmitted to a speci?c destination address that can be deter 
mined by the receiving netWork device. HoWever, the sending 
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netWork device must select one port from the trunk group and 
adequately distribute packets across ports of the trunk group. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The accompanying draWings, Which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention that together With the 
description serve to explain the principles of the invention, 
Wherein: 
[0008] FIG. 1 illustrates a netWork device in Which an 
embodiment of the present invention may be implemented; 
[0009] FIG. 2 illustrates a centraliZed ingress pipeline 
architecture, according to one embodiment of the present 
invention; 
[0010] FIG. 3 illustrates an embodiment of the netWork in 
Which multiple netWork devices are connected by trunks; and 
[0011] FIG. 4 illustrates a trunk group table that is used in 
an embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0012] Reference Will noW be made to the preferred 
embodiments of the present invention, examples of Which are 
illustrated in the accompanying draWings. 
[0013] FIG. 1 illustrates a netWork device, such as a sWitch 
ing chip, in Which an embodiment the present invention may 
be implemented. Device 100 includes an ingress module 102, 
a MMU 104, and an egress module 106. Ingress module 102 
is used for performing sWitching functionality on an incom 
ing packet. MMU 104 is used for storing packets and per 
forming resource checks on each packet. Egress module 106 
is used for performing packet modi?cation and transmitting 
the packet to an appropriate destination port. Each of ingress 
module 102, MMU 104 and Egress module 106 includes 
multiple cycles for processing instructions generated by that 
module. Device 100 implements a pipelined approach to pro 
cess incoming packets. The device 100 has the ability of the 
pipeline to process, according to one embodiment, one packet 
every clock cycle. According to one embodiment of the inven 
tion, the device 100 includes a 133.33 MHZ core clock. This 
means that the device 100 architecture is capable of process 
ing 133.33M packets/ sec. 
[0014] Device 100 may also include one or more internal 
fabric high speed ports, for example a HiGig.TM, high speed 
port 108a-108x, one or more external Ethernet ports 109a 
109x, and a CPU port 110. High speed ports 108a-108x are 
used to interconnect various netWork devices in a system and 
thus form an internal sWitching fabric for transporting pack 
ets betWeen external source ports and one or more external 

destination ports.As such, high speedports 108a-108x are not 
externally visible outside of a system that includes multiple 
interconnected netWork devices. CPU port 110 is used to send 
and receive packets to and from external sWitching/routing 
control entities or CPUs. According to an embodiment of the 
invention, CPU port 110 may be considered as one of external 
Ethernet ports 109a-109x. Device 100 interfaces With exter 
nal/off-chip CPUs through a CPU processing module 111, 
such as a CMIC, Which interfaces With a PCI bus that con 
nects device 100 to an external CPU. 

[0015] NetWork tra?ic enters and exits device 100 through 
external Ethernet ports 109a-109x. Speci?cally, tra?ic in 
device 100 is routed from an external Ethernet source port to 
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one or more unique destination Ethernet ports 109a-109x. In 
one embodiment of the invention, device 100 supports physi 
cal Ethernet ports and logical (trunk) ports. A physical Eth 
ernet port is a physical port on device 100 that is globally 
identi?ed by a global port identi?er. In an embodiment, the 
global port identi?er includes a module identi?er and a local 
port number that uniquely identi?es device 100 and a speci?c 
physical port. The trunk ports are a set of physical external 
Ethernet ports that act as a single link layer port. Each trunk 
port is assigned a global a trunk group identi?er (TGID). 
According to an embodiment, device 100 can support up to 
128 trunk ports, With up to 8 members per trunk port, and up 
to 29 external physical ports. Destination ports 109a-109x on 
device 100 may be physical external Ethernet ports or trunk 
ports. If a destination port is a trunk port, device 100 dynami 
cally selects a physical external Ethernet port in the trunk by 
using a hash to select a member port. As explained in more 
detail beloW, the dynamic selection enables device 100 to 
alloW for dynamic load sharing betWeen ports in a trunk. 
[0016] Once a packet enters device 100 on a source port 
109a-109x, the packet is transmitted to ingress module 102 
for processing. Packets may enter device 100 from a XBOD 
or a GBOD. The XBOD is a block that has one 10 GE/l2 G 
MAC and supports packets from high speed ports 108a-108x. 
The GBOD is a block that has 12 10/100/1 G MAC and 
supports packets from ports 109a-109x. 
[0017] FIG. 2 illustrates a centraliZed ingress pipeline 
architecture 200 of ingress module 102. lngress pipeline 200 
processes incoming packets, primarily determines an egress 
bitmap and, in some cases, ?gures out Which parts of the 
packet may be modi?ed. lngress pipeline 200 includes a data 
holding register 202, a module header holding register 204, an 
arbiter 206, a con?guration stage 208, a parser stage 210, a 
discard stage 212 and a sWitch stage 213. lngress pipeline 200 
receives data from the XBOD, GBOD or CPU processing 
module 111 and stores cell data in data holding register 202. 
Arbiter 206 is responsible for scheduling requests from the 
GBOD, the XBOD and CPU. Con?guration stage 208 is used 
for setting up a table With all majorpor‘t-speci?c ?elds that are 
required for sWitching. Parser stage 210 parses the incoming 
packet and a high speed module header, if present, handles 
tunneled packets through Layer 3 (L3) tunnel table lookups, 
generates user de?ned ?elds, veri?es lntemet Protocol ver 
sion 4 (IPv4) checksum on outer IPv4 header, performs 
address checks and prepares relevant ?elds for doWnstream 
lookup processing. Discard stage 212 looks for various early 
discard conditions and either drops the packet and/ or prevents 
it from being sent through pipeline 200. SWitching stage 213 
performs all sWitch processing in ingress pipeline 200, 
including address resolution. 
[0018] According to one embodiment of the invention, the 
ingress pipeline includes one l024-bit cell data holding reg 
ister 202 and one 96-bit module header register 204 for each 
XBOD or GBOD. Data holding register 202 accumulates the 
incoming data into one contiguous l28-byte cell prior to 
arbitration and the module header register 204 stores an 
incoming 96-bit module header for use later in ingress pipe 
line 200. Speci?cally, holding register 202 stores incoming 
status information. 

[0019] lngress pipeline 200 schedules requests from the 
XBOD and GBOD every six clock cycles and sends a signal 
to each XBOD and GBOD to indicate When the requests from 
the XBOD and GBOD Will be scheduled. CPU processing 
module 111 transfers one cell at a time to ingress module 102 
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and Waits for an indication that ingress module 102 has used 
the cell before sending subsequent cells. lngress pipeline 200 
multiplexes signals from each of XBOD, GBOD and CPU 
processing based on Which source is granted access to ingress 
pipeline 200 by arbiter 206. Upon receiving signals from the 
XBOD or GBOD, a source port is calculated by register 
buffer 202, the XBOD or GBOD connection is mapped to a 
particular physical port number on device 100 and register 
202 passes information relating to a scheduled cell to arbiter 
206. 
[0020] When arbiter 206 receives information from register 
buffer 202, arbiter 206 may issue at least one of a packet 
operation code, an instruction operation code or a PP refresh 
code, depending on resource con?icts. According to one 
embodiment, the arbiter 206 includes a main arbiter 207 and 
auxiliary arbiter 209. The main arbiter 207 is a time-division 
multiplex (TDM) based arbiter that is responsible for sched 
uling requests from the GBOD and the XBOD, Wherein 
requests from main arbiter 207 are given the highest priority. 
The auxiliary arbiter 209 schedules all non XBOD/GBOD 
requests, including CPU packet access requests, CPU 
memory/register read/Write requests, learn operations, age 
operations, CPU table insert/delete requests, refresh requests 
and rate-limit counter refresh request. Auxiliary arbiter’s 209 
requests are scheduled based on available slots from main 
arbiter 207. 
[0021] When the main arbiter 207 grants an XBOD or 
GBOD a slot, the cell data is pulled out of register 202 and 
sent, along With other information from register 202, doWn 
ingress pipeline 200. After scheduling the XBOD/GBOD 
cell, main arbiter 207 forWards certain status bits to auxiliary 
arbiter 209. 
[0022] The auxiliary arbiter 209 is also responsible for 
performing all resource checks, in a speci?c cycle, to ensure 
that any operations that are issued simultaneously do not 
access the same resources. As such, auxiliary arbiter 209 is 
capable of scheduling a maximum of one instruction opera 
tion code or packet operation code per request cycle. Accord 
ing to one embodiment, auxiliary arbiter 209 implements 
resource check processing and a strict priority arbitration 
scheme. The resource check processing looks at all possible 
pending requests to determine Which requests can be sent 
based on the resources that they use. The strict priority arbi 
tration scheme implemented in an embodiment of the inven 
tion requires that CPU access request are given the highest 
priority, CPU packet transfer requests are given the second 
highest priority, rate refresh request are given the third highest 
priority, CPU memory reset operations are given the fourth 
highest priority and Learn and age operations are given the 
?fth highest priority by auxiliary arbiter 209. Upon process 
ing the cell data, auxiliary arbiter 209 transmits packet signals 
to con?guration stage 208. 
[0023] Con?guration stage 208 includes a port table for 
holding all major port speci?c ?elds that are required for 
sWitching, Wherein one entry is associated With eachpor‘t. The 
con?guration stage 208 also includes several registers. When 
the con?guration stage 208 obtains information from arbiter 
206, the con?guration stage 208 sets up the inputs for the port 
table during a ?rst cycle and multiplexes outputs for other 
port speci?c registers during a second cycle. At the end of the 
second cycle, con?guration stage 208 sends output to parser 
stage 210. 
[0024] Parser stage 210 manages an ingress pipeline buffer 
Which holds the l28-byte cell as lookup requests traverse 
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pipeline 200. When the lookup request reaches the end of 
pipeline 200, the data is pulled from the ingress pipeline 
buffer and sent to MMU 104. If the packet is received on a 
high speed port, a 96-bit module header accompanying the 
packet is parsed by parser stage 210. After all ?elds have been 
parsed, parser stage 210 Writes the incoming cell data to the 
ingress pipeline buffer and passes a Write pointer doWn the 
pipeline. Since the packet data is Written to the ingress pipe 
line buffer, the packet data need not be transmitted further and 
the parsed module header information may be dropped. Dis 
card stage 212 then looks for various early discard conditions 
and, if one or more of these conditions are present, discard 
stage drops the packet and/or prevents it from being sent 
through the chip. 
[0025] SWitching stage 213 performs address resolution 
processing and other sWitching on incoming packets.Accord 
ing to an embodiment of the invention, sWitching stage 213 
includes a ?rst sWitch stage 214 and a second sWitch stage 
216. First sWitch stage 214 resolves any drop conditions, 
performs BPDU processing, checks for layer 2 source station 
movement and resolves most of the destination processing for 
layer 2 and layer 3 unicast packets, layer 3 multicast packets 
and IP multicast packets. The ?rst sWitch stage 214 also 
performs protocol packet control sWitching by optionally 
copying different types of protocol packets to the CPU or 
dropping them. The ?rst sWitch stage 214 further performs all 
source address checks and determines if the layer 2 entry 
needs to get learned or re-learned for station movement cases. 
The ?rst sWitch stage 214 furtherperforms destination calls to 
determine hoW to sWitch packet based on a destination 
sWitching information. Speci?cally, the ?rst sWitch stage 214 
?gures out the destination port for unicast packets or port 
bitmap of multicast packets, calculates a neW priority, option 
ally traps packets to the CPU and drops packets for various 
error conditions. The ?rst sWitch stage 214 further handles 
high speed sWitch processing separate from sWitch process 
ing from port 109a-109i and sWitches the incoming high 
speed packet based on the stage header operation code. 
[0026] The second sWitch stage 216 then performs Field 
Processor (FP) action resolution, source port removal, trunk 
resolution, high speed trunking, port blocking, CPU priority 
processing, end-to-end Head of Line (HOL) resource check, 
resource check, mirroring and maximum transfer length 
(MTU) checks for verifying that the siZe of incoming/outgo 
ing packets is beloW a maximum transfer length. The second 
sWitch stage 216 takes ?rst sWitch stage 216 sWitching deci 
sion, any layer routing information and PP redirection to 
produce a ?nal destination for sWitching. The second sWitch 
stage 216 also removes the source port from the destination 
port bitmap and performs trunk resolution processing for 
resolving the trunking for the destination port for unicast 
packets, the ingress mirror-to-port and the egress mirror-to 
port. The second sWitch stage 216 also performs high speed 
trunking by checking if the source port is part of a high speed 
trunk group and, if it is, removing all ports of the source high 
speed trunk group. The second sWitch stage 216 further per 
forms port blocking by performing masking for a variety of 
reasons, including meshing and egress masking. 
[0027] FIG. 3 illustrates an embodiment of a netWork in 
Which multiple netWork devices, as described above, are con 
nected by trunks. According to FIG. 3, netWork 300 includes 
devices 302-308 Which are connected by trunks 310-316. 
Device 302 includes ports 1 and 2 in trunk group 310, device 
304 includes ports 4 and 6 in trunk group 310 and device 306 
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includes ports 10 and 11 in trunk group 310. Each of netWork 
devices 3 02-3 08 may receive unicast or multicast packets that 
must be transmitted to an appropriate destination port. As is 
knoWn to those skilled in the art, in the case of unicast packets, 
the destination port is a knoWn port. To send a unicast packet 
to an appropriate port in a destination trunk, each of netWork 
devices 302-308 includes a trunk group table 400, illustrated 
in FIG. 4. 

[0028] As noted above, an embodiment of device 100 may 
support up to 128 trunk ports With up to 8 members per trunk 
port. As such, table 400 is a 128 entry table, Wherein each 
entry includes ?elds for eight ports. Therefore, returning to 
FIG. 3, for trunk group 310, an associated entry in table 400 
is entry 0 Which includes a ?eld for each module and port in 
that trunk group.As such, entry 0 of table 400 includes in ?eld 
402, module ID 302 and port ID 1, in ?eld 404, module ID 302 
and port ID 2, in ?eld 406, module ID 304 and port ID 4, in 
?eld 408, module ID 304 and port ID 6, in ?eld 410, module 
ID 306 and port ID 10 and in ?eld 412, module ID 306 and 
port ID 11. Since trunk group 310 only has six ports, the last 
tWo ?elds 414 and 416 in entry 0 may include redundant 
information from any of ?elds 402-412 of that entry. Table 
400 also includes an R-TAG value in each entry. In an 
embodiment of the invention, the RTAG value may be one of 
six options, Wherein each option is used to identify prede?ned 
?elds and certain bits are selected from each ?eld. Thereafter, 
all of the values from each of the prede?ned ?elds are XORed 
to obtain a numberbetWeen 0 and 7, Wherein a port associated 
With the obtained number is selected from the trunk group to 
transmit the packet to a destination device. Different RTAGs 
are used to obtain different types of distribution. Since the 
distribution is dependent on the packet, the RTAG enables the 
device to spread packet distribution over all the ports in a 
given trunk group. In one embodiment of the invention, if the 
RTAG value is set to 1, the port is selected based on the source 
address (SA), the VLAN, the EtherType, the source module 
ID (SRC_MODID) and the source port (SRC_PORT) of the 
packet. If the RTAG value is set to 2, the port is selected based 
on the destination address (DA), the VLAN, the EtherType, 
the source module ID and the source port of the packet. If the 
RTAG value is set to 3, the port is selected based on the source 
address, the destination address, the VLAN, the EtherType, 
the source module ID and the source port of the packet. 
RTAGs 4, 5 and 6 provide a layer 3 header option. If the RTAG 
value is set to 4, the port is selected based on the source IP 
address (SIP) and the TCP source port (TCP_SPORT). If the 
RTAG value is set to 5, the port is selected based on the 
destination IP address (DIP) and the TCP destination port 
(TDP_DPORT). If the RTAG value is set to 6, the port is 
selected based on a value obtained from XORing an RTAG 4 
hash and an RTAG 5 hash. 

[0029] Speci?cally, in one embodiment of the invention, 
since each entry of trunk group table includes eight ?elds that 
are associated With trunk group ports, three bits are selected 
from each byte of the ?elds in the RTAG hash to represent 8 
bits. So if the RTAG value is 1, SA[0:2], SA[8:10], SA[16: 
18], SA[32134] and SA[40142], VLAN[0:2], VLAN [8:10], 
EtherType[0:2], EtherType[8z10], SRC_MODID[0:2] and 
SRC_PORT[0:2] are XORed to obtain a three bit value that is 
used to index trunk group table 400. If the RTAG value is 2, 
DA[0:2], DA[8110], DA[16118], DA[32134], SA[40142], 
VLAN[0:2], VLAN [8:10], EtherType[0:2], EtherType[8: 
10], SRC_MODID[0:2] and SRC PORT[0:2] are XORed to 
obtain a three bit value that is used to index trunk group table 
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400. Ifthe RTAG value is 3, SA[0:2], SA[8:10], SA[16:18], 
SA[32:34], SA[40:42], DA[0:2], DA[8:10], DA[16:18], 
DA[32:34], DA[40:42], VLAN[0:2], VLAN [8:10], Ether 
Type[0:2], EtherType[8:10], SRC_MODID[0:2] and SRC_ 
PORT[0:2] are XORed to obtain a three bit value that is used 
to index trunk group table 400. 

[0030] Ifthe RTAG value is 4, SIP[0:2], SIP[8:10], SIP[16: 
18], SIP[32:34], SIP[40:42], SIP[48:50], SIP[56:58], SIP[66: 
64], SIP[72:74], SIP[80:82], SIP[88:90], SIP[96:98], SIP 
[104:106], SIP[112:114], SIP[120: 122], TCP_SPORT[0:2] 
and TCP_SPORT[8:10] are XORed to obtain a three bit value 
that is used to index trunk group table 400. If the RTAG value 

is 5, DIP[0:2], DIP[8:10], DIP[16:18], DIP[32:34], DIP[40: 
42], DIP[48:50], DIP[56:58], DIP[66:64], DIP[72:74], DIP 
[80:82], DIP[88:90], DIP[96:98], DIP[104:106], DIP[112: 
1 14], DIP[120: 122], TCP_DPORT[0:2] and TCP_SPORT[8: 
10] are XORed to obtain a three bit value that is used to index 
trunk group table 400. 
[0031] For example, in FIG. 3, upon receiving a unicast 
packet by network device 308 for further transmission on 
trunk group 310, ingress module 102 in device 308 performs 
a destination lookup Which points to trunk group 310. Net 
Work device then indexes an appropriate entry, i.e. entry 0, in 
trunk group table 400. To determine Which port to select from 
trunk group 310, device 308 implements a trunk hashing 
algorithm based on the RTAG value in entry 0. Since the 
RTAG value in entry 0 is 1, device 308 obtains a three bit 
index that is used to access one ?eld of entry 0 by XORing 

SA[0:2], SA[8:10], SA[16:18], SA[32:34] and SA[40:42], 
VLAN[0:2], VLAN [8:10], EtherType[0:2], EtherType[8: 
10], SRC_MODID [0:2] and SRC_PORT[0:2]. Upon access 
ing, for example, the third ?eld, the packet is sent to port 4 of 
device 304. 
[0032] The above-discussed con?guration of the invention 
is, in a preferred embodiment, embodied on a semiconductor 
substrate, such as silicon, With appropriate semiconductor 
manufacturing techniques and based upon a circuit layout 
Which Would, based upon the embodiments discussed above, 
be apparent to those skilled in the art. A person of skill in the 
art With respect to semiconductor design and manufacturing 
Would be able to implement the various modules, interfaces, 
and tables, buffers, etc. of the present invention onto a single 
semiconductor substrate, based upon the architectural 
description discussed above. It Would also be Within the scope 
of the invention to implement the disclosed elements of the 
invention in discrete electronic components, thereby taking 
advantage of the functional aspects of the invention Without 
maximiZing the advantages through the use of a single semi 
conductor substrate. 

[0033] With respect to the present invention, netWork 
devices may be any device that utiliZes netWork data, and can 
include sWitches, routers, bridges, gateWays or servers. In 
addition, While the above discussion speci?cally mentions the 
handling of packets, packets, in the context of the instant 
application, can include any sort of datagrams, data packets 
and cells, or any type of data exchanged betWeen netWork 
devices. 

[0034] The foregoing description has been directed to spe 
ci?c embodiments of this invention. It Will be apparent, hoW 
ever, that other variations and modi?cations may be made to 
the described embodiments, With the attainment of some or 
all of their advantages. Therefore, it is the object of the 
appended claims to cover all such variations and modi?ca 
tions as come Within the true spirit and scope of the invention. 
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What is claimed is: 
1. A netWork device comprising: 
a plurality of ports; 
a table comprising a plurality of entries, Wherein each entry 

is associated With one of the plurality of ports; 
a hasher con?gured to hash a prede?ned number of bits 

from prede?ned ?elds in a unicast packet to select one 
entry in the table, the prede?ned ?elds including a 
source address, a VLAN, an Ethertype, a source module 
identi?er and a source port; and 

a transmitter con?gured to transmit the unicast packet to 
one of the plurality of ports based on the entry in the 
table selected by the hasher. 

2. The netWork device according to claim 1, Wherein the 
table is con?gured as a 128 entry table, Wherein each entry 
comprises ?elds for eight ports. 

3. The netWork device according to claim 1, Wherein each 
of the plurality of ?elds are con?gured to include an identi?er 
for the netWork device and an identi?er for one of the plurality 
of ports. 

4. The netWork device according to claim 1, Wherein if the 
netWork device comprises less than eight ports, the table is 
con?gured to store redundant information from at least one of 
the plurality of ?elds in at least another one of the plurality of 
?elds. 

5. The netWork device according to claim 1, Wherein the 
netWork device is con?gured to obtain different distribution 
types, according to the plurality of values, for distributing 
incoming packets to ports of the plurality of ports. 

6. The netWork device according to claim 1, Wherein the 
hasher is con?gured to hash three bits from each byte of the 
prede?ned ?elds to obtain an index bit for accessing one of 
the plurality of entries. 

7. The netWork device according to claim 1, Wherein the 
plurality of ports are included in a trunk group. 

8. A netWork device comprising: 
a plurality of ports; 
a table comprising a plurality of entries, Wherein each entry 

is associated With one of the plurality of ports; 
a hasher con?gured to hash a prede?ned number of bits 

from prede?ned ?elds in a unicast packet to select one 
entry in the table, the prede?ned ?elds including a des 
tination address, a VLAN, an Ethertype, a source mod 
ule identi?er and a source port; and 

a transmitter con?gured to transmit the unicast packet to 
one of the plurality of ports based on the entry in the 
table selected by the hasher. 

9. A netWork device comprising: 
a plurality of ports; 
a table comprising a plurality of entries, Wherein each entry 

is associated With one of the plurality of ports; 
a hasher con?gured to hash a prede?ned number of bits 

from prede?ned ?elds in a unicast packet to select one 
entry in the table, the prede?ned ?elds including a 
source address, a destination address, aVLAN, an Ether 
type, a source module identi?er and a source port; and 

a transmitter con?gured to transmit the unicast packet to 
one of the plurality of ports based on the entry in the 
table selected by the hasher. 

10. A netWork device comprising: 
a plurality of ports; 
a table comprising a plurality of entries, Wherein each entry 

is associated With one of the plurality of ports; 
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a hasher con?gured to hash a prede?ned number of bits 
from prede?ned ?elds in a unicast packet to select one 
entry in the table, the prede?ned ?elds including a 
source IP address and a TCP source port; and 

a transmitter con?gured to transmit the unicast packet to 
one of the plurality of ports based on the entry in the 
table selected by the hasher. 

11. A netWork device comprising: 
a plurality of ports; 
a table comprising a plurality of entries, Wherein each entry 

is associated With one of the plurality of ports; 
a hasher con?gured to hash a prede?ned number of bits 

from prede?ned ?elds in a unicast packet to select one 
entry in the table, the prede?ned ?elds including a des 
tination IP address and a TCP destination port; and 

a transmitter con?gured to transmit the unicast packet to 
one of the plurality of ports based on the entry in the 
table selected by the hasher. 

12. A netWork device comprising: 
a plurality of ports; 
a table comprising a plurality of entries, Wherein each entry 

is associated With one of the plurality of ports; 
a hasher con?gured to hash a prede?ned number of bits 

from prede?ned ?elds in a unicast packet to select one 
entry in the table, the prede?ned ?elds including a 
source IP address, a TCP source port, a destination IP 
address and a TCP destination port; and 

a transmitter con?gured to transmit the unicast packet to 
one of the plurality of ports based on the entry in the 
table selected by the hasher. 

13. A method for selecting a port from a trunk group to 
transmit a unicast packet on the selected port, the method 
comprising: 

associating, by a netWork device, each entry of a table With 
a trunk group, the trunk group comprising a plurality of 
ports; 

storing information associated With one of the plurality of 
ports in each of a plurality of ?elds of each entry; 
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hashing bits from prede?ned ?elds of a unicast packet, the 
prede?ned ?elds including: 
a source address, a VLAN, an Ethertype, a source mod 

ule identi?er and a source port; or 

a destination address, a VLAN, an Ethertype, a source 
module identi?er and a source port; or 

a source address, a destination address, a VLAN, an 
Ethertype, a source module identi?er and a source 
port; or 

a source IP address, and a TCP source port; or 
a destination IP address, and a TCP destination port; or 
a source IP address, a TCP source port, a destination IP 

address and a TCP destination port; 
accessing one of the plurality of ?elds based on the hash 

ing; and 
transmitting the unicast packet to a port associated With the 

accessed ?eld. 
14. The method according to claim 13, further comprising 

storing, if the trunk group comprises less than eight ports, 
redundant information from at least one of the plurality of 
?elds in at least another one of the plurality of ?elds. 

15. The method according to claim 13, Wherein the table is 
con?gured as a 128 entry table, Wherein each entry comprises 
?elds for eight ports. 

16. The method according to claim 13, Wherein each of the 
plurality of ?elds includes an identi?er for the netWork device 
and an identi?er for one of the plurality of ports in the trunk 
group. 

17. The method according to claim 13, further comprising 
obtaining different distribution types, according to the plural 
ity of values, for distributing incoming packets to ports of the 
trunk group. 

18. The method according to claim 13, Wherein the hashing 
comprises hashing three bits from each byte of the prede?ned 
?elds to obtain an index bit for accessing one of the plurality 
of entries. 


