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LEARNING AMAC ADDRESS 

BACKGROUND 

0001. In order to provide better services, service providers 
usually deploy multiple data centers in different locations, so 
as to implement load balancing and achieve high availability, 
and further to realize random migration of virtual machines 
between the data centers. Since the migration of the virtual 
machines is transparent to users, Internet Protocol (IP) 
addresses and Media Access Control (MAC) addresses of the 
virtual machines should not change. Therefore, layer-2 inter 
connection between data centers located indifferent locations 
is desirable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0002 Features of the present disclosure are illustrated by 
way of example and not limited in the following figure(s), in 
which like numerals indicate like elements, in which: 
0003 FIG. 1 is a schematic diagram illustrating a conven 
tional network structure of layer-2 interconnection of data 
CenterS. 

0004 FIG. 2 is a schematic diagram illustrating a conven 
tional MAC address learning process. 
0005 FIG.3 is a flowchart illustrating a method according 
to an example of the present disclosure. 
0006 FIG. 4 is a schematic diagram illustrating a method 
according to an example of the present disclosure. 
0007 FIG. 5 is a schematic diagram illustrating a method 
according to another example of the present disclosure. 
0008 FIG. 6 is a schematic diagram illustrating a structure 
of an edge device according to an example of the present 
disclosure. 
0009 FIG. 7 is a schematic diagram illustrating a structure 
of an edge device according to another example of the present 
disclosure. 

DETAILED DESCRIPTION 

0010 Hereinafter, the present disclosure will be described 
in further detail with reference to the accompanying drawings 
and examples. 
0011 For simplicity and illustrative purposes, the present 
disclosure is described by referring to examples. In the fol 
lowing description, numerous specific details are set forth in 
order to provide a thorough understanding of the present 
disclosure. It will be readily apparent however, that the 
present disclosure may be practiced without limitation to 
these specific details. In other instances, some methods and 
structures have not been described in detail so as not to 
unnecessarily obscure the present disclosure. As used herein, 
the term “includes’ means includes but not limited to, the 
term “including' means including but not limited to. The term 
“based on means based at least in part on. In addition, the 
terms “a” and “an are intended to denote at least one of a 
particular element. 
0012 FIG. 1 is a schematic diagram illustrating a conven 
tional network structure of a layer-2 interconnection of data 
centers. In the network structure shown in FIG. 1, there are 
three sites: site A, site B, and site C. A data center is deployed 
in each site and is connected to an IP core network through an 
Edge Device (ED) of the data center, so as to realize layer-2 
interconnection of the data centers. 
0013. In the network structure shown in FIG. 1, each ED 
needs to learn the MAC addresses of all of the hosts in all of 
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the Virtual Private Networks (VPNs) of each site. An ED may 
be a network device Such as a router, routing Switch, Switch, 
multiplexer etc. A host is a node that is connected to the 
network via an ED, Such as a host computing device, routing 
device, and portable communications device etc. 
0014 FIG. 2 is a schematic diagram illustrating a conven 
tional MAC address learning process. As shown in FIG. 2, it 
is supposed that a MAC address forwarding table in each of 
Edge Devices ED1, ED2, and ED3 shown in FIG. 2 is initially 
null. Consider the case where host A in VPN 1 of ED1 needs 
to communicate with host B in VPN 1 of ED3. The MAC 
address of host A is MAC A, and the IP address of host A is 
IP A (e.g., 1.1.1.1). Host A knows only the IP address of host 
B (i.e., IP B, e.g., 1.1.1.2) but not the MAC address of host B. 
Thus, host A needs to learn the MAC address of host B in 
order to communicate with host Busing the MAC address of 
host B. 
0015 The MAC address learning process according to an 
example in conventional systems is as follows. 
0016 Firstly, host A broadcasts an Address Resolution 
Protocol (ARP)request message in a Virtual Local Area Net 
work (VLAN) to learn the MAC address of host B: see 202. 
The ARP is a protocol for resolution of network layer (layer 
3) addresses into link layer (layer-2) addresses, A Target IP 
address in the ARP request message is IP B, a Sender IP 
address in the ARP request message is IP A, a Sender MAC 
address is MAC A. The Sender of the ARP request message 
is a device that initially transmits the ARP request message, 
which is host A in this example. 
0017. The ARP request message arrives at ED1 of the site 
where host A is initially located; see 204 in FIG. 2. When the 
ARP request message broadcasted by host A is received, ED1 
learns the Sender MAC address of the ARP request message 
(i.e., MAC A), and advertises the learnt MAC A to ED2 and 
ED3. Any suitable protocol may be used for the advertise 
ment, such as the Intermediate System to Intermediate Sys 
tem (ISIS) protocol etc. ED1 adds an item or entry about 
MAC A in a local MAC address forwarding table that 
includes: VPN is VPN1, MAC address is MAC A, output 
port is Port1 (the port through which the ARP request mes 
sage was received by ED1, since host A and ED1 are in the 
same site, and Port1 is a local port at ED1); see 206 in FIG. 2. 
0018. The ARP request message also arrives at ED2 and 
ED3; see 208 and 210 in FIG. 2 respectively. After the ARP 
request message is received, ED2 and ED3 broadcast the ARP 
request message to hosts under them; see 212 and 214 in FIG. 
2 respectively. 
0019. In addition, ED2 and ED3 learn the MAC Aadver 
tised by ED1 using ISIS. After MAC A advertised by ED1 
using ISIS is learnt, ED2 and ED3 respectively add an item 
about MAC A in their respective local MAC address for 
warding tables. More specifically, the item about MAC A 
added by ED2 in its local MAC address forwarding table 
includes: VPN is VPN1, MAC address is MAC A, output 
port is Link1 (Link1 denotes the port through which MAC A 
was learnt by ED2, since ED1 and ED2 are in different sites, 
this port corresponds to a VLAN link between ED2 and ED1); 
see 216 in FIG. 2. The item about MAC Aadded by ED3 in 
the local MAC address forwarding table of ED3 includes: 
VPN is VPN1, MAC address is MAC A, output port is Link2 
(Link2 denotes the port through which MAC A was learnt by 
ED3, since ED1 and ED3 are in different sites, this port 
corresponds to a VLAN link between ED3 and ED1); see 218 
in FIG. 2. 
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0020. After the ARP request message is received, host B 
finds that the Target IP address of the ARP request message is 
the IP address of host B and returns an ARP response mes 
sage; see 220 in FIG. 2. A Target MAC address of the ARP 
response message is MAC A, a Target IP address is IPA, a 
Sender IP address is IP B and a Sender MAC address is 
MAC B, wherein the Sender of the ARP response message is 
a device that initiates the ARP response message. 
0021 For other hosts such as host C, since the Target IP 
address of the ARP request message is not their IP address, 
they do not respond to the ARP request message. 
0022. The ARP response message transmitted by host B 
arrives at ED3 of the site where host B is located. When the 
ARP response message is received, ED3 learns the Sender 
MAC address (i.e., MAC B) of the ARP response message, 
and adds an item about MAC B in the local MAC address 
forwarding table of ED3: VPN is VPN1, MAC address is 
MAC B, output port is Port1 (which is a local port through 
which the ARP response message was received by ED3); see 
222 in FIG. 2. 
0023 ED3 searches the local MAC address forwarding 
table for an output port corresponding to the Target IP 
address. Since the Target IP address is the IP address of host 
A, according to the item added by ED3 in the local MAC 
address forwarding table according to the ARP request mes 
sage broadcasted by host A, ED3 is able to determine that the 
output port for the Target IP address is Link2; see 218 in FIG. 
2 again. Thus, ED3 transmits the ARP response message 
through Link2. At the same time, ED3 advertises MAC B to 
ED1 and ED2 using ISIS, such that ED1 and ED2 may add an 
item about MAC B in their local MAC address forwarding 
tables; see 224 and 226 in FIG. 2. 
0024. After MAC B advertised by ED3 is learnt, ED1 
adds an item about MAC B in the local MAC address for 
warding table: VPN is VPN1, MAC address is MAC B, out 
put port is Link2 (the port through which MAC B was learnt 
by ED1, in particular, the port corresponds to a virtual Eth 
ernet link between ED1 and ED3); see 224 in FIG. 2. 
0025. After the ARP response message transmitted by 
ED3 is received, ED1 searches the local MAC address for 
warding table for an output port corresponding to the Target 
IP address. According to the item 206 added by ED1 in the 
local MAC address forwarding table according to the ARP 
request message broadcasted by host A. ED1 determines that 
the output port for the Target IP address is Port1. Thus, ED1 
transmits the ARP response message through Port1 to host A. 
0026. After the ARP response message is received, host A 
knows the MAC address of the Target, i.e., host B. Thereafter, 
host A may initiate communication with host B. 
0027 Now, the MAC address learning process in the 
example in FIG. 2 is finished. 
0028. In the example in FIG. 2, network nodes or entities 
that really need to communicate are host A and host B. There 
fore, only ED1 in the site of host A and ED3 in the site of host 
B need to learn the MAC address of host A and host B 
respectively. ED2 does not need to learn the MAC address of 
host A and the MAC address of host B. In other words, ED1 
does not need to advertise MAC A to ED2 using ISIS, and 
ED3 does not need to advertise MAC B to ED2 using ISIS, 
either. Further, ED2 does not need to create items about MAC 
addresses of host A and host B in the local MAC address 
forwarding table; see 216 and 226 in FIG. 2. It can be seen 
that, the existing MAC address learning method according to 
FIG. 2 greatly wastes resources of ED2 which stores unnec 
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essary MAC address items in its forwarding table. In addition, 
since ED1 advertises MAC A to ED2 using ISIS and ED3 
advertises MAC B to ED2, resources of other EDs are also 
wasted. 
0029. In contrast to the above, one or more examples of the 
present disclosure provide a method and an edge device for 
learning a MAC address, so as to increase resource utilization 
in an ED and reduce unnecessary storage of MAC address 
items. 
0030. According to an example, disclosed herein is a 
method for learning a MAC address, applied in an ED in a 
layer-2 virtual interconnection network of data centers. The 
method includes: 
0031 based on an ARP request message from a first node 
to a second node, creating in a control plane of the ED a 
session cache item, wherein the session cache item 
includes: (i) IP address of the second node, (ii) IP address 
of the first node, and (iii) a first relationship between a 
MAC address of the first node and an output port corre 
sponding to the MAC address of the first node: 

0032 based on an ARP response message from the second 
node to the first node, updating the session cache item 
having the IP address of the first node and the IP address of 
the second node, wherein the updated session cache item 
further includes: (iv) a second relationship between a MAC 
address of the second node and an output port correspond 
ing to the MAC address of the second node, 

0033 forwarding the ARP response message via the out 
put port corresponding to the MAC address of the first node 
in the first relationship in the session cache item; and 

0034) providing the first relationship and the second rela 
tionship to a data plane of the edge device to facilitate data 
packet forwarding between the first node and the second 
node. 

0035). According to another example, disclosed herein is a 
method for learning a MAC address, applied to an ED in a 
layer-2 interconnection between data centers. The method 
including: 
0036 capturing an ARP request message, creating in a 
control plane a session cache item containing: a Target IP 
address of the ARP request message, a Sender IP address of 
the ARP request message, a Sender MAC address of the 
ARP request message, and an output port corresponding to 
the Sender MAC address; 

0037 capturing an ARP response message, finding, incre 
ated session cache items, a session cache item containing: 
a Target IP address and a Sender IP address of the ARP 
response message, adding a Sender MAC address of the 
ARP response message and an output port corresponding 
to the Sender MAC address of the ARP response message 
to the session cache item found, forwarding the ARP 
response message through the output port corresponding to 
the Sender MAC address of the ARP request message in the 
session cache item; and 

0038 providing or issuing a relationship between the 
Sender MAC address and the output port of the ARP 
request message in the session cache item and a relation 
ship between the Sender MAC address and the output port 
of the ARP response message in the session cache item to 
a data plane to instructor facilitate data packet forwarding: 
O 

0039 advertising a local MAC address in the session 
cache item through the output port corresponding to a 
remote MAC address in the session cache item, receiving a 
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MAC address advertised by another ED, and issuing or 
providing a relationship between the MAC address 
received and a port through which the MAC address was 
received to a data plane to instruct data packet forwarding. 

0040 FIG. 3 is a flowchart 300 illustrating a method 
according to an example of the present disclosure. The 
example method depicted in FIG. 3 is applied in a layer-2 
interconnection network between data centers including at 
least two sites. In the layer-2 interconnection network, each 
ED is enabled with an ARP Snooping function for Snooping or 
capturing all ARP messages forwarded by the ED. An ARP 
message may be an ARP request message, an ARP response 
message, a gratuitous ARP message broadcasted by a host 
migrated to a new site, etc., which is not restricted in the 
present disclosure. 
0041 Based on the above, the operations performed by 
each ED according to an example of the present disclosure 
include the following. 
0042. At block 310 in FIG. 3, an ARP request message 
from a first node to a second node is captured by the ED. One 
of the first node and the second node is a local node of the ED, 
while the other node is a remote node of the ED. 

0043. At block 320 in FIG. 3, the ED creates a session 
cache item in a control plane of the ED based on the ARP 
request message from the first node to the second node. The 
created session cache item includes: 

0044 (i) an IP address of the second node, that is a Target 
IP address of the ARP request message; 

0045 (ii) an IP address of the first node, that is a Sender IP 
address of the ARP request message; 

0046 (iii) Relationship (“first relationship') between the 
MAC address of the first node and its corresponding output 
port. The MAC address of the first node is a Sender MAC 
address of the ARP request message from the first node: 
and its corresponding output port is an output port corre 
sponding to the Sender MAC address of the ARP request 
message. 

0047 For facilitating the description, in block 310, the 
output port corresponding to the Sender MAC address of the 
ARP request message is also referred to as a first output port. 
The first output port may be a port through which the ARP 
request message is received, such that a message may be 
transmitted to the Sender MAC address through the port. The 
first output port may be a local port or a port corresponding to 
a virtual Ethernet link. For example: 
0048 If the ARP request message is broadcasted by a first 
node such as a host or routing device located in a local site, 
the Sender MAC address of the ARP request message is a 
local MAC address, and the first output port corresponding 
to the Sender MAC address is a local port. 

0049. If the ARP request message is broadcasted by a first 
node Such as a host or routing device located in a remote 
site, the Sender MAC address of the ARP request message 
is a remote MAC address, and the first output port corre 
sponding to the Sender MAC address is a port correspond 
ing to a virtual Ethernet link between a local ED and the 
remote ED. 

0050. At block 330 in FIG. 3, an ARP response message 
from the second node to the first node is captured. 
0051. At block 340 in FIG. 3, the session cache item hav 
ing the IP address of the first node and the IP address of the 
second node is updated. The session cache item is updated to 
further include: 
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0.052 (v) Relationship (“second relationship') between 
the MAC address of the second node and its corresponding 
output port. The MAC address of the second node is the 
Sender MAC address of the ARP response message from 
the second node; and its corresponding output port is the 
output port corresponding to the Sender MAC address of 
the ARP response message. 

0053 Block 340 may include finding, in created session 
cache items, the session cache item with the Target IP address 
and the Sender IP address of the ARP response message 
before updating the found session cache item. 
0054) At block 350 in FIG. 3, the ARP response message 

is forwarded through the first output port in the session cache 
item, that is the output port corresponding to the MAC 
address of the first node. Then block 360 is performed. 
0055. The ARP response message from the second node to 
the first node in blocks 330 to 350 is a response to the ARP 
request message from the first node. 
0056. For facilitating the description, the output port cor 
responding to the Sender MAC address of the ARP response 
message is referred to as a second output port, in which the 
second output port may be a port through which the ARP 
response message was received, such that a message may be 
transmitted to the Sender MAC address of the ARP response 
message through this port. Similar to the first output port, the 
second output port may be a local port or a port corresponding 
to a virtual Ethernet link. For example: 
0057. If the ARP response message is unicasted by a sec 
ond node Such as host or routing device located in a local 
site, the Sender MAC address of the ARP response mes 
sage is a local MAC address and the second output port 
corresponding to the Sender MAC address is a local port. 

0.058 If the ARP response message is unicasted by a sec 
ond node Such as a host or routing device located in a 
remote site, the Sender MAC address of the ARP response 
message is a remote MAC address and the second output 
port corresponding to the Sender MAC address is a port 
corresponding to a virtual Ethernet link between a local ED 
and the remote ED. 

0059. It may be seen from blocks 310 to 340 that, after the 
session cache item is updated at block 340, one of the Sender 
MAC address of the ARP request message and the Sender 
MAC address of the ARP response message is a local MAC 
address, the output port corresponding to the local MAC 
address is a local port through which a local ED accesses the 
local MAC address. The other is a remote MAC address of a 
remote site, and the corresponding output port is a port cor 
responding to the virtual Ethernet link between the local ED 
and the remote ED. 

0060. In other words, one of the first node and the second 
node is a local node of the ED, while the other is a remote 
node of the ED, and as such: 
0061. One of the first relationship and the second relation 
ship is between a local MAC address and the output port 
corresponding to the local MAC address, in which the 
output port is a local port that the edge device accesses the 
local MAC address. And, 

0062. The other relationship is between a remote MAC 
address and the output port corresponding to the remote 
MAC address, in which the output port is a port corre 
sponding to a virtual Ethernet link between the edge device 
and a remote edge device. 
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0063. Further, consider the following example scenarios: 
0064. If the first node sending the ARP request message is 
a local node and the second node sending the ARP response 
message is a remote node of the ED, the first relationship is 
between the local MAC address and its corresponding local 
output port; and the second relationship is between the 
remote MAC address and its corresponding Virtual Ether 
net link. 

0065. If the first node sending the ARP request message is 
a remote node and the second node sending the ARP 
response message is a local node of the ED, the first rela 
tionship is between the remote MAC address and its cor 
responding Virtual Ethernet link; and the second relation 
ship is between the local MAC address and its 
corresponding local port. 

0066. At block 360 in FIG.3, the first relationship and the 
second relationship are provided to the data plane of the ED to 
facilitate data packet forwarding between the first node and 
the second node. 
0067. In one example, at block 362, advertisement of 
MAC addresses is not performed, in which case the first 
relationship and the second relationship in the session cache 
item are provided to the data plane. In this case, block 360 
includes providing the following to the data plane to facilitate 
data packet forwarding: 
0068 A corresponding relationship between the Sender 
MAC address of the ARP request message and the first 
output port in the session cache item, i.e. the first relation 
ship. And, 

0069. A corresponding relationship between the Sender 
MAC address of the ARP response message and the second 
output port in the session cache item, i.e. the second rela 
tionship. 

0070. In another example, at block 364, advertisement of 
addresses is performed. As discussed, either the first node or 
the second node may be a local node of the ED, and the other 
is a remote node. The MAC address of the local node is the 
local MAC address, and the MAC address of the remote node 
is the remote MAC address. In this case, block 364 includes 
the following: 
0071 Advertising a local MAC address in the session 
cache item through the output port corresponding to the 
remote MAC address in the session cache item. 

0072 Receiving a remote MAC address advertised by 
another ED. 

0073 Providing the first relationship and the second rela 
tionship to the data plane to facilitate data packet forward 
ing between the first node and the second node. 

0074. In this case, one of the first relationship and the 
second relationship is a relationship between the local 
MAC address and an output port corresponding to the local 
MAC address in the session cache item, and the other 
relationship is a corresponding relationship between the 
received remote MAC address and a port through which the 
remote MAC address was received. 

0075. At block 364 in FIG. 3, the MAC address may be 
advertised by any suitable protocol used for advertising MAC 
address such as ISIS. The distribution of the local MAC 
address through the output port corresponding to the remote 
MAC address enables a peer ED of the virtual Ethernet link of 
the output port to receive the MAC address being advertised. 
0076. In addition, at block 360 in FIG. 3, providing the 

first relationship and the second relationship to the data plane 
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is so as to create or store MAC address items including the 
relationships in the data plane. 
0077 According to block362, the corresponding relation 
ship between the Sender MAC address of the ARP request 
message and the first output port in the session cache item 
(first relationship) and the corresponding relationship 
between the Sender MAC address of the ARP response 
message and the second output port in the session cache 
item to the data plane (second relationship) are provided to 
the data plane. 

0078. According to block 364, one of the first relationship 
and the second relationship is the corresponding relation 
ship between the advertised remote MAC address and the 
port through which the remote MAC address was received. 

0079. It should be noted that, in blocks 310 and 320 in FIG. 
3, the ARP request message from the first node to the second 
node initiates a session of MAC address learning. Since a 
response to the ARP request message has not been captured 
yet, it may be regarded that the session is underestablishment. 
After the ARP response message from the second node to the 
first node is captured, it may be regarded that the session of 
the MAC address learning has been established. For clarity, in 
the present disclosure, it is possible to configure the state of 
the session cache item in block 320 as a first state denoting 
that the MAC address learning session is under establish 
ment. In this example, the first state may be a connecting state. 
After the Sender MAC address of the ARP response message 
and the second output port are added in the session cache item 
at block 340, the first state of the session cache item may be 
updated to a second state denoting that the MAC address 
learning session has been established. In this example, the 
second state may be a connected State. 
0080. In the following examples, the first state is referred 
to as the connecting or under establishment state, and the 
second state the connected or established state. Detailed 
descriptions will be given with reference to the examples in 
FIG. 4 and FIG. 5. 
I0081 FIG. 4 is a schematic diagram 400 illustrating an 
example of the present disclosure according to blocks 310 to 
360 and 364 (instead of 362) in FIG. 3. As shown in FIG. 4, 
each ED is enabled with an ARP Snooping or capturing func 
tion. In this example, host A (“first node') needs to commu 
nicate with host B (“second node'). Since host A only knows 
the IP address of host B but not the MAC address of host B, 
host A needs to learn the MAC address of host B to be able to 
communicate with host B. 
I0082 An example method for learning the MAC address 
of host B is as follows. 
I0083) Host Abroadcasts an ARP request message; see 401 
in FIG. 4. The Target IP address of the ARP request is the IP 
address of host B(i.e. IP B), the Sender IP address of the ARP 
request message is the IP address of host A (i.e. IP A), and the 
Sender MAC address of the ARP request is the MAC address 
of host A, (i.e., MAC A). 
I0084. In FIG. 4, after the ARP request message is cap 
tured, each ED learns the contents carried by the ARP request 
message in a control plane, creates a session cache item 
locally based on the description of block 320 in FIG. 3, and 
configures the state of the session cache item to the connect 
ing state. Thus, ED1, ED2, and ED3 in FIG. 4 each create a 
session cache item locally and identify the session cache item 
as the connecting state (i.e. first state). 
I0085 Based on the ARP request message, ED1 creates a 

session cache item that includes: IP A, IP B, (MAC A, 
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Port1); see item 402 in FIG. 4. Port1 is a local port through 
which the ARP request message was captured by ED1. 

I0086 (MAC A, Port1) denotes that MAC A and Port1 
have a corresponding relationship (i.e. first relationship). 

0087 Based on the ARP request message, ED2 creates a 
session cache item that includes: IP A, IP B, (MAC A, 
Link1); see 403 and 404 in FIG. 4. Link1 denotes a port 
through which the ARP request message was captured by 
ED2. (MAC. A. Link1) denotes that MAC A and Link1 
have a corresponding relationship (i.e. first relationship). 

0088 Based on the ARP request message, ED3 creates a 
session cache item created by ED3 includes: IP A, IP B, 
(MAC. A. Link2); see 403 and 405 in FIG. 4. Link2 is a 
port through which the ARP request message was captured 
by ED3. (MAC A, Link2) denotes that MAC A and Link2 
have a corresponding relationship (i.e. first relationship). 

I0089. From the above, it will be appreciated that from 
ED1's perspective, the first relationship is the relationship 
between a local MAC address (MAC A) and its correspond 
ing output port (local port Port1). From ED2 and ED3's 
perspective, the first relationship is the relationship between a 
remote MAC address (MAC A) and its corresponding output 
port (Virtual Ethernet links Link1 and Link2 respectively). 
0090. After the ARP request message is captured, each ED 
in FIG. 4 will forward the ARP request message to hosts under 
the ED; see 406. 
0091 After the ARP request message is received, host B in 
FIG. 4 finds that the Target IP address of the ARP request is its 
IP address. Host B returns an ARP response message such as 
by way of unicasting etc.; see 407 in FIG. 4. The Target MAC 
address of the ARP response message is MAC A, the Target 
IP address is IPA, the Sender MAC address is MAC B, and 
the Sender IP address is IP B. Since the Target IP address is 
not that of other hosts (such as host C), they do not respond to 
the ARP request message. 
0092. When ED3 in FIG. 4 captures the ARP response 
message 407 returned by host B on Port1, ED3 finds a session 
cache item including the Sender IP address of the ARP 
response message (i.e. IP B) and the Target IP address of the 
ARP response message (i.e. IP A)in local session cache 
items. In this example the found session cache item is: IP A, 
IP B, (MAC. A. Link2); see session cache item 405 of ED3 
in FIG. 4. ED3 then updates the found session cache item by 
adding: a second relationship between the Sender MAC 
address of the ARP response message (i.e. MAC B) and an 
output port corresponding to the Sender MAC address of the 
ARP response message (i.e. Port1). As such, the found ses 
sion cache item is updated to be: IP A, IP B, (MAC A, 
Link2), (MAC B, Port1). (MAC A, Link2) and MAC B, 
Port1) are referred to as the first relationship and the second 
relationship in the session cache item 408 of ED3, respec 
tively. At the same time, ED3 updates the state of the session 
cache item to the connected State (i.e. second state). 
0093. Then, ED3 transmits the ARP response message 
through the port (i.e. Link2) corresponding to the Target 
MAC address of the ARP response message (i.e., MAC A) in 
the session cache item of the connected state; see 408 and 409. 
Further, in this example, ED3 advertises the local MAC 
address (i.e., MAC B) through Link2, i.e., the port corre 
sponding to the remote MAC address (i.e., MAC A), in the 
session cache item of the connected state using ISIS; see 410 
in FIG. 4. 
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(0094. In FIG. 4, ED3 is connected with ED1 through the 
virtual Ethernet Link2. Therefore, ED1 will receive the ARP 
response message forwarded by ED3 and the MAC B adver 
tised by ED3. 
(0095. When the ARP response message is received from 
virtual Ethernet Link2. ED1 finds a session cache item includ 
ing the Sender IP address and the Target IP address of the ARP 
response message: IP A, IP B, (MAC A, Port1); see item 
402 again. ED1 then updates the found session cache item by 
adding: the Sender MAC address of the ARP response mes 
sage (i.e., MAC B), and an output port corresponding to the 
Sender MAC address (i.e. Link2). As such, the found session 
cache item is updated to be: IP A, IP B, (MAC A, Port1), 
(MAC B, Link2); see item 411. (MAC A, Port1) and 
(MAC B, Link2) are referred to as the first relationship and 
the second relationship in the session cache item 411 of ED1, 
respectively. At the same time, ED1 updates the state of the 
session cache item to the connected State. 

0096. After ED1 updates the state of the session cache 
item to the connected state, if ED1 receives the MAC B 
advertised by ED3 using ISIS through virtual Ethernet Link2. 
ED1 provides relationship (MAC B, Link2) to the data plane 
to facilitate data packet forwarding between host A and host 
B. In this example, ED1 adds an item 412 in a MAC address 
forwarding table in the data plane that includes VPN1, the 
MAC address of remote node B (i.e. MAC B) and the output 
port corresponding to MAC B (i.e. Link2), as shown in the 
MAC address forwarding table of ED1 in FIG. 4. At the same 
time, ED1 advertises the local MAC address (i.e. MAC A) in 
the session cache item through the output port corresponding 
to the remote MAC address (i.e. Link2) using ISIS; see 413. 
In addition, ED1 also forwards the ARP response message 
through the port (i.e. Port1), which corresponds to the Target 
MAC address (i.e. MAC A) of the ARP response message. 
(0097. In FIG. 4, ED1 is connected with ED3 through the 
virtual Ethernet Link2. Therefore, ED3 will receive the 
remote MAC address (i.e. MAC A) advertised by ED1, as 
indicated at 413 in FIG. 4. After MAC Aadvertised by ED1 
using ISIS is received through Link2. ED3 provides relation 
ship (MAC A, Link2) to the data plane to facilitate data 
packet forwarding between host A and host B. In this 
example, ED3 creates or stores an item 414 in the MAC 
address forwarding table in the data plane that includes 
VPN1, the remote MAC address of host A (i.e. MAC A) and 
the output port corresponding to MAC A (i.e. Link2), as 
shown in the MAC address forwarding table of ED3 in FIG. 
4. 

0098. From the above, at ED1, host A is a local node and 
host B is a remote node. The first relationship (MAC A, 
Port1) provided to the data plane is the relationship between 
the local MAC address and its corresponding local port Port1. 
The second relationship (MAC B, Link2) is the relationship 
between the remote MAC address and its corresponding Vir 
tual Ethernet link. ED1 receives the remote MAC address (i.e. 
MAC B) advertised by ED3 at 410 in FIG.4, and advertises 
the local MAC address (i.e. MAC A) to ED3 at 413 in FIG. 4. 
0099. On the other hand, at ED3, host B is a local node and 
host A is a remote node. The first relationship (MAC A, 
Link2) provided to the data plane is the relationship between 
the remote MAC address and its corresponding Virtual Eth 
ernet link. The second relationship (MAC B, Port1) is the 
relationship between the local MAC address and its corre 
sponding local port. ED3 advertises the local MAC address 
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(i.e. MAC B) to ED1 at 410 in FIG.4, and receives the remote 
MAC address (i.e. MAC A) advertised by ED1 at 413 in FIG. 
4 

0100. In FIG. 4, host A is connected with ED1 through 
Port1. Therefore, host A will receive the ARP response mes 
sage. After the ARP response message is received, host A 
knows the MAC address of host B. Thereafter, data flows 
between host A and host B may be forwarded according to the 
MAC address. 

0101. Now, the method for learning the MAC address of 
host B is finished. 
0102) According to the example in FIG. 4, during the 
procedure of learning the MAC address of host B, ED2 is not 
related to host A and host B, which really need to communi 
cate with each other. Therefore, ED2 merely creates a session 
cache item in the connecting state; see item 404 of ED2. ED2 
will not advertise the MAC address in the session cache item 
of the connecting state to other sites using ISIS. Compared 
with the conventional systems, the examples disclosed herein 
improve the utilization ratio of MAC address item resources 
of the ED and reduces unnecessary occupation of MAC 
address items. 

(0103. In FIG.4, one ED advertises the MAC address after 
the state of the session cache item is updated to the second 
state (i.e. connected State). Such that other EDS may create a 
MAC address item according to the advertised MAC address. 
0104. As an extension of FIG. 4, in the present disclosure, 
after the state of the session cache item is updated to further 
include the second relationship and its state to the connected 
state, the ED may not advertise the MAC address. Instead, the 
ED directly provides the MAC address and the output port in 
the session cache item to the data plane to instruct the data 
packet forwarding, as shown in FIG. 5. 
0105 FIG. 5 is a schematic diagram 500 illustrating 
another example of the present disclosure according to blocks 
310 to 360 and 362 (instead of 364) in FIG. 3. As shown in 
FIG. 5, each ED is enabled with the ARP Snooping function. 
Similar to FIG. 4, host A needs to learn the MAC address of 
host B to communicate with host B. 501 to 509 in FIG. 5 
correspond to 401 to 409 in FIG. 4 respectively, and their 
discussion is not repeated here. 
0106 The difference between the MAC address learning 
method shown in FIG. 5 and that shown in FIG. 4 is that: in 
FIG. 5, after one ED, such as ED3 or ED1, updates the session 
cache item to the connected state, the ED does not advertise 
the MAC address but directly provides the MAC addresses 
and the output ports in the session cache item to the data 
plane, so as to create or store MAC address items in the data 
plane to facilitate data packet forwarding between host A and 
host B. Hereinafter, ED3 is taken as an example. The discus 
sion is similar for ED1. 

0107 After the session cache item is updated to the con 
nected state (see 508 in FIG. 5), ED3 does not advertise the 
local MAC address in the session cache item (i.e. MAC B) 
through the output port (i.e. Link2) that corresponds to the 
remote MAC address (i.e. MAC A). Instead, ED3 directly 
provides the following to the data plane: 
0108 (i) a first relationship (MAC. A. Link2), that is the 
relationship between the remote Sender MAC address 
MAC A and the output port Link2 of the ARP request 
message in the session cache item 508; and 

0109 (ii) a second relationship (MAC B, Port1), that is 
the relationship between the local Sender MAC address 
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MAC B and the output port Port1 of the ARP response 
message in the session cache item 508 in the connected 
State. 

The above are provided to the data plane to create a MAC 
address item of ED3 to facilitate data packet forwarding 
between host A and host B; see 510 in FIG. 5. 
0110. Similarly, ED1 directly provides the following to 
the data plane: 
0111 (i) a first relationship (MAC A, Port1), that is the 
relationship between the local Sender MAC address 
MAC A and the output port Port1 of the ARP request 
message in the session cache item 511; and 

0112 (ii) a second relationship (MAC B, Link2), that is 
the relationship between the remote Sender MAC address 
MAC B and the output port Link2 of the ARP response 
message in the session cache item 511 in the connected 
State. 

The above are provided to the data plane to create a MAC 
address item of ED1 to facilitate data packet forwarding 
between host A and host B; see 512 in FIG. 5. 
0113. According to the example in FIG. 5, during the 
procedure of learning the MAC address of host B, ED2 is not 
related to host A and host B, which really need to communi 
cate with each other. Therefore, ED2 merely creates a session 
cache item in the connecting state; see 504 in FIG. 5. In FIG. 
5, after the session cache item is updated with the second 
relationship and its state to the connected State, the first rela 
tionship and second relationship (MAC addresses and the 
output ports) in the session cache item are provided to the data 
plane to create the MAC address item in the data plane. As 
such, ED2 will not create any MAC address item about the 
session cache item of the connecting state. As such, the 
examples disclosed herein improve the utilization ratio of 
MAC address item resources of the ED and reduce unneces 
sary occupation of MAC address items. 
0114 Host Migration 
0.115. It should be noted that, since the host that the ED of 
each site accesses may migrate among different sites, each 
ED may further perform the following operations. 
0116 Receive a gratuitous ARP message broadcasted by a 
migrated host, in which each ED is enabled with the ARP 
Snooping function and is able to capture the gratuitous ARP 
message, and the gratuitous ARP message is transmitted 
after the host is migrated Successfully. 

0117 Find, in local session cache items, a session cache 
item containing an IP address of the migrated host. 

0118. If the found session cache item is currently config 
ured to a first state, such as a connecting state, update the 
found session cache item according to the port through 
which the gratuitous ARP message was received. In the 
latter case, updating the found session cache item includes: 
0119 (i) if the found session cache item does not con 
tain the MAC address of the migrated host, add the MAC 
address of the migrated host and the output port corre 
sponding to the MAC address of the migrated host in the 
found session cache item, and update the session cache 
item to the second state; 

0120 (ii) otherwise, if the found session cache item 
contains the MAC address of the migrated host, update 
the output port corresponding to the MAC address of the 
migrated host in the session cache item to the port 
through which the gratuitous ARP message was 
received. 
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If the found session cache item is currently configured to the 
second state. Such as a connected State, delete the found 
session cache item if the migrated host is located in a local 
site; and update the found session cache item if the migrated 
host is located in a remote site. In the latter case, updating the 
found session cache item includes: 

I0121 (i) if the output port corresponding to the MAC 
address of the migrated host in the session cache item is 
a local port, delete the found session cache item; 

0.122 (ii) if the output port corresponding to the MAC 
address of the migrated host in the found session cache 
item is a port corresponding to a virtual Ethernet link, 
update the output port corresponding to the MAC 
address of the migrated host in the session cache item to 
the port corresponding to the virtual Ethernet link 
through which the gratuitous ARP message was 
received. 

(0123 Timers 
0124. It should be noted that, in order to save resources, in 
the present disclosure, each ED may further perform the 
following operations. 
0.125. When the state of the session cache item is config 
ured to the first state, start a first timer corresponding to the 
session cache item for identifying the first state of the session 
cache item. 
0126 When the state of the session cache item is updated 
from the first state to the second state, stop the first timer, and 
start a second timer corresponding to the session cache item 
for identifying the second state of the session cache item. 
0127. If any one of the first timer and the second timer 
expires, delete the session cache item corresponding to the 
timer. The expiry time of the first timer and that of the second 
timer are irrelevant with respect to each other. 

EXAMPLE STRUCTURES OF EDGE DEVICE 

0128 FIG. 6 is a schematic diagram illustrating a structure 
of an ED according to an example of the present disclosure. 
As shown in FIG. 6, the ED may include a first capturing 
module 61 to: 
0129 Capture an ARP request message from a first node to 
a second node. 

0130 Create, in a control plane of the ED, a session cache 
item containing the following contents: 
I0131 an IP address of the second node, that is a Target 

IP address of the ARP request message, 
(0132 an IP address of the first node, that is a Sender IP 

address of the ARP request message, and 
0.133 a first relationship between a MAC address of the 

first node (that is, a Sender MAC address of the ARP 
request message), and an output port corresponding to 
the MAC address of the first node (that is, an output port 
corresponding to the Sender MAC address). 

0134. The ED may also include a second capturing mod 
ule 62 to capture an ARP response message from the second 
node to the first node. 
0135 The second capturing module 62 is further to: 
update the session cache item having the IP address of the first 
node (that is, a Target IP address of the ARP response mes 
sage) and the IP address of the second node (that is, a Sender 
IP address of the ARP response message) to further include: 
0.136 a second relationship between a MAC address of the 
second node (that is, a Sender MAC address of the ARP 
response message) and an output port corresponding to the 
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MAC address of the second node (that is, an output port 
corresponding to the MAC address of the ARP response 
message). 

In this case, the second capturing module 62 may be further to 
find, in created session cache items, the session cache item 
with the Target IP address and the Sender IP address of the 
ARP response message before updating the found session 
cache item. 
0.137 The second capturing module 62 is further to: for 
ward the ARP response message through the output port 
corresponding to the MAC address of the first node in the 
session cache item (that is, Sender MAC address of the ARP 
request message). And, 
0.138. The second capturing module 62 is further to: trans 
mit a notification to a first processing module 63. 
0.139. The first processing module 63 is to: provide the first 
relationship and the second relationship to a data plane of the 
ED to facilitate data packet forwarding between the first node 
and the second node. 
0140. In one example, the first relationship and the second 
relationship in the session cache item are provided by the first 
processing module 63 to the data plane to facilitate data 
packet forwarding between the first node and the second 
node. In this case, the first processing module 63 provides, 
after the notification is received from the second capturing 
module 62, the following to the data plane: 
0141 a relationship, being a first relationship, between the 
Sender MAC address and the output port of the ARP 
request message; and 

0.142 a relationship, being a second relationship, between 
the Sender MAC address and the output port of the ARP 
response message in the session cache item. 

0143. In another example, the first processing module 63 
provides the first relationship and the second relationship to a 
data plane, as follows: 
0144. Advertise a local MAC address in the session cache 
item through an output port corresponding to a remote 
MAC address in the session cache item. 

0145 Receive a remote MAC address advertised by 
another ED. And, 

0146 Provide the first relationship and the second rela 
tionship to the data plane to facilitate data packet forward 
ing. In this case, one of the first relationship and the second 
relationship is a relationship between the local MAC 
address and an output port corresponding to the local MAC 
address in the session cache item, and the other is a rela 
tionship between the remote MAC address received and a 
port through which the remote MAC address was received. 

0147 The modules in the present disclosure may be 
implemented by Software (e.g., machine readable instruc 
tions stored in a memory and executable by a processor), 
hardware (e.g., the processor of an ASIC), or a combination 
thereof. The session cache items and MAC address table may 
be stored in the memory. 
0148 One of the Sender MAC address of the ARP request 
message and the Sender MAC address of the ARP response 
message in the session cache item processed by the first 
processing module 63 is the local MAC address, and the 
output port corresponding to the local MAC address is a local 
port through which a local ED accesses the local MAC 
address. The other is the remote MAC address accessed by a 
remote ED. An output port corresponding to the remote MAC 
address is a port corresponding to a virtual Ethernet link 
between the local ED and the remote ED. 



US 2016/0044145 A1 

0149. In other words, one of the first node and the second 
node is a local node of the edge device, while the other is a 
remote node of the edge device, and as such: 
0150. One of the first relationship and the second relation 
ship is between a local MAC address, and the output port 
corresponding to the local MAC address, in which the 
output port is a local port that the edge device accesses the 
local MAC address. 

0151. The other relationship is between a remote MAC 
address, and the output port corresponding to the remote 
MAC address, in which the output port is a port corre 
sponding to a virtual Ethernet link between the edge device 
and a remote edge device. 

0152. In this example, the first capturing module 61 is 
further to: 
0153 configure a state of the session cache item to a first 
state after the session cache item is created, so as to indicate 
that the MAC address learning session is under establish 
ment; and 

0154 after the Sender MAC address and the output port of 
the ARP response message are added to the session cache 
item, configure the state of the session cache item to a 
second state, so as to indicate that the MAC address learn 
ing session has been established, in which the session 
cache item processed by the first processing module 63 is 
the session cache item in the second state. 

0155. In this example, and as shown in FIG. 6, the ED 
further includes a second processing module 64, a first updat 
ing module 65, a second updating module 66, and a timer 
controlling module 67. 
0156 The second processing module 64 is to receive a 
gratuitous ARP message broadcasted by a migrated node or 
host and find a session cache item containing an IP address of 
the migrated host from local session cache items. If the found 
session cache item is currently configured to the first state, the 
second processing module 64 is to transmit a first update 
notification to the first updating module 65. If the found 
session cache item is currently configured to the second state, 
the second processing module 64 is to transmit a second 
update notification to the second updating module 66. 
0157. The first updating module 65 is to update, after the 

first update notification is received, the found session cache 
item according to the port through which the gratuitous ARP 
message was received. If the session cache item found does 
not contain the MAC address of the migrated host, the first 
updating module 65 is to add the MAC address of the 
migrated host and the output port corresponding to the MAC 
address of the host in the found session cache item, update the 
session cache item to the second state, and trigger the first 
processing module 63 to perform a corresponding operation. 
If the found session cache item contains the MAC address of 
the host, the first updating module 65 is to update the output 
port corresponding to the MAC address of the host in the 
session cache item to the port through which the gratuitous 
ARP message was received. 
0158. The second updating module 66 is to, after the sec 
ond update notification is received, if the migrated host is 
currently local site accessed, delete the session cache item 
found; and if the migrated host is currently remote site 
accessed, update the found session cache item found. The 
found session cache item is updated by the second updating 
module 66 by: if the output port corresponding to the MAC 
address of the host in the session cache item is a local port, 
delete the found session cache item; if the output port corre 
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sponding to the MAC address of the migrated host in the 
found session cache item is a port corresponding to a virtual 
Ethernet link, update the output port corresponding to the 
MAC address of the migrated host in the session cache item to 
the port corresponding to the virtual Ethernet link through 
which the gratuitous ARP message was received. 
0159. The timer controlling module 67 is to start, when the 
state of the session cache item is configured to the first state, 
a first timer corresponding to the session cache item which is 
used for identifying the first state of the session cache item. 
The timer controlling module 67 is also to stop, when the state 
of the session cache item is updated from the first state to the 
second State, the first timer, and start a second timer corre 
sponding to the session cache item, which is used for identi 
fying the second State of the session cache item. The timer 
controlling module 67 is further to delete, if any one of the 
first timer and the second timer expires, the session cache 
item corresponding to the timer, in which the expiring time of 
the first timer and that of the second timer are irrelevant with 
respect to each other. 
0160. Now, the description to the structure of the edge 
device provided by the example of the present disclosure is 
finished. 

0.161 Hereinafter, a structure of an ED in a wireless net 
work will be described according to an example of the present 
disclosure. The ED is a programmable device containing a 
combination of software and hardware, as shown in FIG. 7. 
The ED includes a processor to communicate with a memory 
and execute instructions in the memory. The memory is to 
store the instructions, in which the instructions are executed 
by the processor to perform all the operations of the ED as 
described above, which will not be repeated herein. The ED 
also includes line cards, each of which is to connect the ED to 
a network through an interface on the line card, in which the 
interface may be an Ethernet interface, a DSL interface, a 
Gigabit Ethernet interface, etc. The ED further includes a 
message storage to cache messages transmitted by the ED 
when the ED receives, processes, and forwards the messages, 
Such that the ED processes the message in the message stor 
age after an operation to the message is finished. 
0162 The memory is a machine-readable medium, 
including but not restricted to floppy disk, hard disk, compact 
disk (such as CD-ROM, CD-R, CD-RW, DVD-ROM, DVD 
RAM, DVD-RW, DVD+RW), tape, non-volatile memory 
card, ROM, etc. 
(0163. It should be noted that, the ED shown in FIG. 7 is 
merely an example. The ED may also be implemented on a 
device with a structure different from this example, which is 
not restricted in the present disclosure. The processor is to 
perform the operations discussed with reference to FIG. 3 to 
FIG. 6, including all operations by the first capturing module 
61, second capturing module 62, first processing module 63, 
second processing module 64, timer controlling module 67. 
first updating module 65 and second updating module 66 in 
FIG. 6. 

0164. It may be seen from the description above that, in the 
present disclosure, after an ARP response message is cap 
tured, an ED finds, among local session cache items, the 
session cache item having the IP address of the first node and 
the IP address of the second node is updated. 
0.165. The ED then provides the first relationship and the 
second relationship to a data plane of the edge device to 
facilitate data packet forwarding between the first node and 
the second node. According to examples in the present dis 
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closure, EDs that are irrelevant to a communication between 
two nodes do not have to receive unnecessary MAC 
addresses. This increases the utilization ratio of MAC address 
item resources of the ED and reduces occupation by irrelevant 
MAC address items. 

0166 What has been described and illustrated herein is an 
example of the disclosure along with some of its variations. 
The terms, descriptions and figures used herein are set forth 
by way of illustration only and are not meant as limitations. 
Many variations are possible within the spirit and scope of the 
disclosure, which is intended to be defined by the following 
claims—and their equivalents—in which all terms are meant 
in their broadest reasonable sense unless otherwise indicated. 
0167. The above examples may be implemented by hard 
ware, software, firmware, or a combination thereof. For 
example the various methods, processes and functional mod 
ules described herein may be implemented by a processor 
(the term processor is to be interpreted broadly to include a 
CPU, processing unit, ASIC, logic unit, or programmable 
gate array, etc.). The processes, methods and functional mod 
ules may all be performed by a single processor or split 
between several processors; reference in this disclosure or the 
claims to a processor should thus be interpreted to mean 
one or more processors. The processes, methods and func 
tional modules be implemented as machine readable instruc 
tions executable by one or more processors, hardware logic 
circuitry of the one or more processors or a combination 
thereof. Further, the examples disclosed herein may be imple 
mented in the form of a software product. The computer 
Software product is stored in a non-transitory storage medium 
and comprises a plurality of instructions for making a com 
puter device (which may be a personal computer, a server or 
a network device. Such as a router, Switch, access point, etc.) 
implement the method recited in the examples of the present 
disclosure. 
0168 The figures are only illustrations of an example, in 
which the modules or procedures shown in the figures are not 
necessarily essential for implementing the present disclosure. 
The modules in the aforesaid examples may be combined into 
one module or further divided into a plurality of sub-modules. 

1.-15. (canceled) 
16. A method for learning a Medium Access Control 

(MAC) address, applied in a hardware component, the 
method comprising: 

based on a receipt of a request message from a first node to 
a second node, creating by the hardware component a 
session cache item, wherein the session cache item 
includes a first relationship between a MAC address of 
the first node and a first port of an edge device through 
which the request message was received; 

based on a receipt of a response message from the second 
node to the first node, updating, by the hardware com 
ponent, the session cache item, wherein the updated 
session cache item further includes a second relationship 
between a MAC address of the second node and a second 
port of the edge device through which the response 
message was received; and 

forwarding data packets between the first node and the 
second node using the first relationship and the second 
relationship. 

17. The method of claim 16, further comprising: forward 
ing, by the hardware component, the response message to the 
first node via the first port indicated in the session cache item. 
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18. The method of claim 16, further comprising: 
advertising a local MAC address in the session cache item 

through the first port in the session cache item; 
receiving a remote MAC address advertised by another 

hardware component; and 
providing the first relationship and the second relationship 

to a data plane of the hardware component to facilitate 
data packet forwarding between the first node and the 
second node. 

19. The method of claim 16, further comprising: 
after the session cache item is created to include the first 

relationship, changing the session cache item to a first 
state indicating that a MAC address learning session is 
under establishment; and 

after the session cache item is updated with the second 
relationship, updating the session cache item from the 
first state to a second state indicating that the MAC 
address learning session has been established, 

wherein the first relationship and the second relationship 
are provided to a data plane of the hardware component 
when the session cache item is in the second state. 

20. The method of claim 19, further comprising: 
receiving a message broadcasted by a migrated node; 
finding, in local session cache items, a session cache item 

containing an IP address of the migrated node; and 
responsive to the found session cache item being in the first 

state, updating the found session cache item according to 
a port through which the message from the migrated 
node was received, and responsive to the found session 
cache item being in the second state, deleting the found 
session cache item in response to the migrated node 
being currently a local node of the hardware component, 
and updating the found session cache item in response to 
the migrated node being currently a remote node of the 
hardware component. 

21. The method of claim 20, wherein updating the found 
session cache item according to the port through which the 
message from the migrated node was received comprises: 

responsive to a determination that the found session cache 
item does not contain a MAC address of the migrated 
node, adding the MAC address of the migrated node and 
an output port corresponding to the MAC address of the 
migrated node in the found session cache item, and 
updating the session cache item to the second State; and 

responsive to a determination that the found session cache 
item contains the MAC address of the migrated node, 
updating the output port corresponding to the MAC 
address of the migrated node in the session cache item to 
the port through which the message was received. 

22. The method of claim 20, wherein the updating the 
session cache item in response to the migrated node being 
currently a remote node of the hardware component com 
prises: 

in response to a determination that an output port corre 
sponding to a MAC address of the migrated node in the 
found session cache item is a local port, deleting the 
found session cache item; and 

in response to a determination that the output port corre 
sponding to the MAC address of the migrated node in the 
found session cache item is a port corresponding to a link 
between the hardware component and a remote hard 
ware component, updating the output port correspond 
ing to the MAC address of the migrated node in the 
session cache item to the port corresponding to the link 
receiving the message. 
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23. The method of claim 19, further comprising: 
when the session cache item is changed to the first state, 

starting a first timer of the session cache item to indicate 
that the session cache item is in the first state; 

when the session cache item is updated from the first state 
to the second state, stopping the first timer, and starting 
a second timer of the session cache item to indicate that 
the session cache item is in the second state; and 

in response to a determination that the first timer or the 
second timer expires, deleting the session cache item 
corresponding to the timer that expires, wherein an 
expiry time of the first timer is irrelevant to an expiry 
time of the second timer. 

24. A hardware component comprising: 
a first hardware capturing unit to capture a request message 

sent from a first node to a second node, and create a 
session cache item based on the captured request mes 
Sage, wherein the session cache item includes a first 
relationship between a Medium Access Control (MAC) 
address of the first node and a first port of an edge device 
through which the request message was received; 

a second hardware capturing unit to capture a response 
message sent from the second node to the first node, and 
update the session cache item based on the captured 
response message, wherein the updated session cache 
item further includes a second relationship between a 
MAC address of the second node and a second port of the 
edge device through which the response message was 
received; and 

a forwarding unit to forward data packets between the first 
node and the second node using the first relationship and 
the second relationship. 

25. The hardware component of claim 24, wherein the 
instructions are to cause the processor to forward the response 
message to the first node via the first port indicated in the 
session cache item. 

26. The hardware component of claim 24, wherein the 
instructions are further to cause the processor to: 

advertise a local MAC address in the session cache item 
through a port in the session cache item; 

receive a remote MAC address advertised by another hard 
ware component; and 

provide the first relationship and the second relationship to 
a data plane of the hardware component to facilitate data 
packet forwarding between the first node and the second 
node. 

27. The hardware component of claim 24, wherein the 
instructions are further to cause the processor to: 

after the session cache item is created to include the first 
relationship, change the session cache item to a first state 
indicating that a MAC address learning session is under 
establishment; and 

after the session cache item is updated with the second 
relationship, update the session cache item from the first 
state to a second state indicating that the MAC address 
learning session has been established, 

wherein the first relationship and the second relationship 
are provided to a data plane of the hardware component 
when the session cache item is in the second state. 

28. The hardware component of claim 27, wherein the 
instructions are further to cause the processor to: 

receive a message broadcasted by a migrated node; 
find, in local session cache items, a session cache item 

containing an IP address of the migrated node; and 
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responsive to a determination that the found session cache 
item is in the first state, update the found session cache 
item according to a port through which the message 
from the migrated node was received, and responsive to 
a determination that the found session cache item is in 
the second State, delete the found session cache item in 
response to the migrated node being currently a local 
node of the hardware component, and update the found 
session cache item in response to the migrated node 
being currently a remote node of the hardware compo 
nent. 

29. A non-transitory computer readable medium storing 
instructions that when executed by a processor cause a hard 
ware component to: 

based on a receipt of a request message from a first node to 
a second node, create a session cache item, wherein the 
session cache item includes a first relationship between 
a Medium Access Control (MAC) address of the first 
node and a first port of an edge device through which the 
request message was received; 

based on a receipt of a response message from the second 
node to the first node, update the session cache item, 
wherein the updated session cache item further includes 
a second relationship between a MAC address of the 
second node and a second port of the edge device 
through which the response message was received; and 

forward data packets between the first node and the second 
node using the first relationship and the second relation 
ship. 

30. The non-transitory computer readable medium of claim 
29, wherein the instructions are further to cause the processor 
tO: 

advertise a local MAC address in the session cache item 
through a port in the session cache item; 

receive a remote MAC address advertised by another hard 
ware component; and 

provide the first relationship and the second relationship to 
a data plane of the hardware component to facilitate data 
packet forwarding between the first node and the second 
node. 

31. The non-transitory computer readable medium of claim 
29, wherein the instructions are further to cause the processor 
tO: 

after the session cache item is created to include the first 
relationship, change the session cache item to a first state 
indicating that a MAC address learning session is under 
establishment; and 

after the session cache item is updated with the second 
relationship, update the session cache item from the first 
state to a second state indicating that the MAC address 
learning session has been established, 

wherein the first relationship and the second relationship 
are provided to a data plane of the hardware component 
when the session cache item is in the second state. 

32. The non-transitory computer readable medium of claim 
31, wherein the instructions are further to cause the processor 
tO: 

receive a message broadcasted by a migrated node; 
find, in local session cache items, a session cache item 

containing an IP address of the migrated node; and 
responsive to a determination that the found session cache 

item is in the first state, update the found session cache 
item according to a port through which the message 
from the migrated node was received, and responsive to 
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a determination that the found session cache item is in 
the second State, delete the found session cache item in 
response to the migrated node being currently a local 
node of the hardware component, and update the found 
session cache item in response to the migrated node 
being currently a remote node of the hardware compo 
nent. 

33. The non-transitory computer readable medium of claim 
32, whereinto update the found session cache item according 
to the port through which the message from the migrated node 
was received, the processor is to: 

responsive to a determination that the found session cache 
item does not contain a MAC address of the migrated 
node, add the MAC address of the migrated node and an 
output port corresponding to the MAC address of the 
migrated node in the found session cache item, and 
updating the session cache item to the second state; and 

responsive to a determination that the found session cache 
item contains the MAC address of the migrated node, 
update the output port corresponding to the MAC 
address of the migrated node in the session cache item to 
the port through which the message was received. 

34. The non-transitory computer readable medium of claim 
32, whereinto update the session cache item in response to the 
migrated node being currently a remote node of the hardware 
component, the processor is to: 
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in response to a determination that an output port corre 
sponding to a MAC address of the migrated node in the 
found session cache item is a local port, delete the found 
session cache item; and 

in response to a determination that the output port corre 
sponding to the MAC address of the migrated node in the 
found session cache item is a port corresponding to a link 
between the hardware component and a remote hard 
ware component, update the output port corresponding 
to the MAC address of the migrated node in the session 
cache item to the port corresponding to the link receiving 
the message. 

35. The non-transitory computer readable medium of claim 
31, wherein the instructions further cause to the processor to: 

in response to a determination that the session cache item is 
changed to the first state, start a first timer of the session 
cache item to indicate that the session cache item is in the 
first state; 

in response to a determination that the session cache item is 
updated from the first state to the second state, stop the 
first timer, and start a second timer of the session cache 
item to indicate that the session cache item is in the 
second state; and 

in response to a determination that the first timer or the 
second timer expires, delete the session cache item cor 
responding to the timer that expires, wherein an expiry 
time of the first timer is irrelevant to an expiry time of the 
second timer. 


